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active at netabotropic glutamate receptors and that are useful for
treating neurol ogical and psychiatric diseases and disorders. 5 BACHERAMND
OF THE | NVENTI ON Recent advances in the elucidation of the

neur ophysi ol ogi cal roles of netabotropic glutamte receptors have
established these receptors as promsing drug targets in the therapy of
acute and chroni c neurol ogi cal and psychiatric 10 disorders and di seases.
However, the major challenge to the realization of this prom se has been
t he devel opment of netabotropic glutamate receptor subtype- selective
conpounds. Gutamate is the major excitatory neurotransmtter in the
manmal i an central nervous system (CNS). G utamate produces its effects on
central neurons 3.5 by binding to and thereby activating cell surface
receptors. These receptors have been divided into two nmajor classes, the

i onotropi ¢ and netabotro | utanate receptors, based on the structural
features of the 1‘% MW@EB#WOMW
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nmet abotropi ¢ glutamate receptors (mMGluRs) are G protein-coupled 20
receptors that activate a variety of intracellular second nessenger systens
following the binding of glutamate. Activation of nd uRs in intact

manmmal i an neurons elicits one t i Ng responses:
activation of phospholipase CﬂELﬁDb% 1% nositide (Pl)
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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 r;curological and psychiatric
10  disorders and diseases. However, the major ché.llenge 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
Teceptors, 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 phosphoinositide (PI) hydrolysis; intracellular

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



nonophosphate (cAMP); activation of guanylyl cyclase; increases in the
formation O{Vd:%g-}s&% guanosi ne nonophosphate (cGW); activation of

phosphol i pase ncreases in arachidonic acid rel ease; and PCTAiSReERS: OF 5
decreases in the activity of voltage- and-3-i gand-gated ion channelj 1
Schoepp et al., Trends Pharmacol. Sci. 14:13 (1993); Schoepp, C%Fléprq
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1l md uRs, baséd on am no acid" sequ

systems utilizgdosy Hlﬁler&leCN@Ir&ﬁ}ﬁmé‘éHiagfb%l B)QS)phar macol ogi cal
characteristics. Nakanishi,, Neuron 13:1031 (1996) Pin er al.
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(1995). G oup and t | t. ively
spliced vari anlltna’e IE %?Cd(r)lgy BEF’sqgs t%e’t $s g ?"&%&mﬁb}ﬁ%’ﬂ n the
activati ornoof m@enhwmﬁsmn@andmzb rﬂxubﬁ&%wtmplpwgsyaxh@ﬁfepfa al., J.
intracellular calcium El ect ro&)ym ol ogi cal neasurenents have been used to

denonstrate t e Gherat3&i4ld (1P9D). Fyrthes reppter diversityRsCOISCKi2 expressinneeki ng
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achi eved wi t h 8m0933as(1992r Bikagi reecarrbmm I19H10RS (1986)ptiehs .ot A gt al .,
J. Biol. Chem__ 267:13361 (1992); M nakam et at., BBRC 199: 1136 (1994);
Joly et al. PVeuzgsciiel 3 H50 (1993 3970 (1995). Al ternativel y, agoni st

activatio of recormtg %peé;gﬁ:ﬁaﬁégr E&Fﬁlbﬁ@%ﬁ@g% 'sﬂbc@bﬂd@&ﬁﬁohﬁﬁter

ovary ( ) cells stlrru ofysi s, rmat1on
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Aramori et al 'sbq&%gé Romoloé?,7 éjs'egc%xz]d mé/s\ls)en%gé Zﬁ%e%%s IIJDU z/c ?’Or{h%?'ezc%%torg,?’and
by their pharmacological characteristics. Nakanishi, Neuron 13:1031 (1994); Pin
et al., Neuropharmacology 34:1 (1995); Knopfel et al., J. Med. Chem. 38:1417
20 (1995). _

Group | mGluRs comprise mGluR1, mGluR5, 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. Electrophysiclogical measurements have been used to demonstrate these

25 effects. in, for example, Xenopus oocytes expressing recombinant mGhuR1
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  Newrosci. 15:3970 (1995). Alternatively, agonist activation of recombinant
mGluR] receptors expressed in Chinese hamster ovary (CHO) cells stimulates Pl
hydrolysis, cAMP formation, and arachidonic acid release as measured by

standard biochemical assays. Aramori er al., Neuron 8:757 (1992).
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Attempts at elucidating the physiological roles of Group I mGluRs suggest

20  that activation of these receptors elicits neurcnal 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 Pharmaco!. Sci. 15:92 (1992); Schoepp, Neurochem. Int. 24:439
(1994); Pin ez al., Neuropharmacology 34:1(1995).

Pharmacological experiments implicate Group 1 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 et al.,

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

Two phenylglycine compounds known to activate mGluR1, namely (§)-3-

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

DHPG), also produce excitation. Watkins et al., Trends Pharmacol. Sci. 15:33



DHPG), al so produce excitation. Watkins et at., Trends Pharnmacol. Sci.
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(1995). '
Metabotropic glutamate receptors also have been suggested to play roles in
a variety of pathophysiclogical procésses 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 er al., Life Sci. 54:135
(1994): Hollman et al., Ann. Rev. Neurosci. 17:31 (1994); Pin et al,
Neurgpharmacology 34:1 (1995); Knopfel eral., 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
and enhanced presynaptic glutamnate 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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to the pathol ogy. Accordingly, selective antagonists of Goup | nmd uR
receptors could be therapeutically beneficial, specifically as

neur opr ot eMQ WE73@¥fent s or anti convul sants. WO 00/ 73283 PCTpUOROSHGEZR2 - 5-
1 1 DEC 2003 Preliminary studies assessPng therapeutic potentials \QA[}ET ﬂ]b}e
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that, (S)-4C36R683 492D Goup | nE uR antagonist and Goup Il nGuR

agoni st, protects di ogeni.c. selz es | he
Group Il md uR sel @Sf ’lgéyé@fé e8¢ g‘”ﬂfﬁ%—g %%%ﬁ% eogfs e]ﬁ'\éﬁt}}rllgn%ft from |
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(1994); Bruno et al., Eur. J. Pharmacol. 256:109 (1994): Pizzi et al., J.
Neur ochem 61stadigs findiag)neunsalpiamage ohanmrSftbate@muagl mGluRsswere g Hvatetht
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diminishing excitatory neurotransmission.

This interpretation is consistent with thc observanon that (5)-4C3HPG, a

20 Grouwp 1 mGluR antagonist and Group II mGIuR 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 mGluR 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-



30 Conpounds that selectively inhibit activation of netabotropic glutamate
receptor Goup | subtypes should be useful for treatnent of neurol ogical
di sorders ¥0P¥738eases such as senile denentia, Parkinson' gcuiseasaaz

Al zhei mer' s di sease, Huntington's Chore&, pain, neuropathic pain,

i ncl udi ng neuropat hi c di seases states such as di abetic neuropath] 85( 2003
chenot her apy Hepstiteesburapia0Rad i @5ningosdur i@ GPiER38 he RCHaWB@2b682 2nd- 6 1
DEC 2003 herpetic neuralgia, and trigem nal neural gia epilepsy, head
traunmm, anoxiischamdc inReieanipsychiajrin idisordess ashi diseases gneibrage AUERPATAS eases

such as schi hr eni a depression nd _anxi et opht hal ' .di sorders
aﬁd di seas elsz‘ggffﬁmﬁé’ %%8‘@ ' qp@ﬁ’ﬁ’ﬁ‘b"@%‘ zﬂe@"sorfdg? a@@a%?‘g%%gggt@%%o s
retinopat hi e%em%;ﬁﬁi&ﬁf%r RrelnpleuaRbam fetinopahied, SEEstOmt, Ofand muedlbgeal nat ure

such as tinnitus. I's apparent, therefore, that identification of potent
m3d uR agoBi stdisoxdets ofatandicory samravrich ahitighitgse| ectivity for individual nmd uR

subtypes, particularly for 0 | ,receptor .sub es reat]y t.o be
desired. 10 SUMVAFWSC%PPWLH%E%'GQ"H ‘Feg‘éﬁ“éﬁ"‘be é@?“%?‘ﬁlﬁ%g‘iﬁ?’%‘é‘éﬁf‘d

i nvention, t £, wittP higfesRichiviey R ARE4 RRECHGMRIsEBRHE, TARRRIATy et ve
conpounds m!}%%%ég{ﬁlﬁb?lt a% gh delgree of potency and "selécti vi t;;rfor

i ndi vi dual nmeGabpt reqEporghbypesate greathpiode desibtdypes, and to provi de

nmet hods of naking these conpounds. is It is a further object of this

i nvention to provide pharmaceutical conpositions containing conpounds

whi ch exgiBbi t a high degree Mﬁ?cha!ﬁE [FJQ"MONW for individual

nmet abot r 6pi ¢ gl ut anat e r eceptor—stubtypes, and—to provi de net hods of naki ng
t hese phar maceut i qalis soopeidfithapresdnt inventied, therefdre; tookdpmifly metabétogic

i nvention to provide nmethods of inhihitin .activation of an nd yR G oup
| receptor, cENHABRLE ISPAPETTACHYE FRIDPDHAS W@é?%aﬂé‘%'%%bﬁggd}eﬁveeé}cmtﬂ% raﬁg
acti vation ofyapqfi 4R GheiRiukl bRARBIBbIc hrat® lieblp@ QubghegDRE 0Ol the

i nvention to provi s of treating di sease associ ated with
gl ut amat e- i nduoede methods af mdkimg ghese Tompewwlspl | sh t hese and ot her

objectives, the present inventi.on provides 25 potent antagqni . G oup
| met abot-Bopi ¢ gl Jt a’lsrafeﬁ’r"g’éép?%?cé. o%]tbg;e mvzfﬂ?%[gotﬂi gf"s“%%?%é?%ent ed
by the for ”Ulc%n{posiﬁéné-é&}fﬁﬁi}lg ‘cOhpounds which exhibit a high degree of potency and

selectivity for individual metabotropic glutamate receptor subtypes, and to

provide methods of making these pharmacentical compositions.
It is yet another object of this invention to provide methods of iohibiting
20 activation of an mGiuR 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 alkylcycloalky! 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 -(CHa)s-, where n is 2-6, and wherein up to 4 CHz groups may

independently be substiuted with groups selected from the group consisting of




wherein Ris an optionally substituted straight or branched chain al kyl,

aryl al kyl , Lkyl, or al kylcycloal kyl group preferably containing 5-12
car bon de§%§h§.3Ar is an optionally substituted aronatiC,P$EQ@WH§F%natic,
aryl al kyl, or heteroaral kyl noiety containing up to 10 carbon atoaﬁngpgmgp

to 4 het t : d [link is - - | Sy 2-

e b o e
e group congi §t.i Q - =

al kylg, CEIO—I %E),S[hﬂgghm@@ms%l;gﬁéﬁﬁ%cgﬁ%%%ﬁgﬁetseﬁroat orrs(mi n the
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N=N- of -NH-NH) or are Nand S as in a sul fonam de. Two adjacent CHx
groups in [ igroepy indlislerialso meayr beprepiaers b2 sbsupas QIMSBFJIQ@E%% ut ed

al kene or 5 al kyne group, Pharnmaceuti cal a ‘Joﬁn isge
conpounds =al s%}‘l%q‘:e g ovrm.acqwﬁcgﬁe ag%g% }enéﬁfso E))F %ﬁe&fﬂ ven%glc Sny A
.conprises a ringigystemselected fromthe group consisting of benzene,

thiazole, furyl, pyranyl, 2H-pyrrolyl, thienyl, pyrrolyl, im d%f()l yl,
pyrazol yl, pyridylin goer embadimentpfrthevinyenyon, ACORATISEHAiTHIE SYSIEHY $ie5icsz ol e,

benzot hi ophenyl, bhenzi m dazol e, 3K ndolyl,. |ndo ' Z oy i nyl,
qui nol i zi nyl ,K'P@*ol’ﬂ?i SR 9°Dak§?l%|cg|ﬁ‘?°ﬂﬁ‘?ﬂﬁha‘flﬁa§‘|ﬂgyF‘?"Jyl’n%ﬁp'ﬁ‘?’ﬂyﬂ%#’?f&w’

qui nazol i nyl , el gpol | $RidREA0! Yirazélyl, n@yaidy))y Ipyrdzivyd)| | gyriyidinyl,

I soi ndol yl , btggézllgghiﬁg?ﬁl}jl’ benzofcﬁ%lén%yr,azi gob?r?z,o?turgr}:yl and chr rre%l
rings. Ario oppyridaainlyl bemspthiardtep dieuznhipphany!, hep3inyidazolsy m-moué, oo G -3

al kyl groups,. 15 3, -0- 2) - O .. - Oq( =0~ : up wavpal ogen
atoms, where ! en PRrity; ocaEgolznyl, %@Jlgﬂyl O;(ﬁalﬁg.[yl'l n %]ﬁ(h)%] @ry ’
enbodi ment  of pifAghvriauRAt h@@udﬁnggr&i@ﬂdmylﬁ},is&hiaﬁolyz,qlﬂnoﬁl'mjﬂo indolizinyl,car bon
atons, where some or all ‘of the hydrogen atoms, on Lwo (r:?ﬁ'bon Ft.oms
optional |y mmisolsdolybpieazashienyl herzobranyl yisbenzeinryb Apd rrqmenyt B0 % r om
the 20 group_consisting. aof F , = NG rfeCBHEC Y @toupRot her
embodi nent [I?WPM’?&%YSW%%%%H%H@%% eb,sg{é{ggtde‘rw,Qh(;'f;is thi oest er EIIgkryogpo.uél n a

pr ef er r edy b g, MER{CHB- 0.9 MD-(CHS:-0- MMt y os eipe tt ¢wof halogen hatogs o tifiere
consi sting of substituted or unsubsti tu& fd phenyl et hyl , adamantyl,
2- adanant y| , halogenis selected from F, Cl, Br, and 1.

In another embodiment of the invention, R contains 4, 5, 6, 7, 8, 9, 10 or

11 carbon atoms, where some or all of the hydrogen atoms on two carbon atorns
optionally may be replaced with substituents independently selected from the
20  group consisting of F, Cl, OH, OMe, =0, 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 (18,28,38,5R)-isopinocamphenyl, tricyclof4.3.1.1(3,8)Jundec-3-yl, (1S5,2R,58)-
cis-myrtaayl, (1R,2R,4S)-isobornyl, (1R,2R,3R,5S)-isopinocamphenyl,
(18,2S,5S)-trans-myrtanyl, (1R,2R,SR)-trans-myrtanyl, (1R,2S,4S)-bommyl, 1- -
adamantanemethyl, 3-noradamantyl, (18,28,35,5R)-3-pinanemethyl, cyclooctyl,
o, a-dimethylphenethyl, (S)-2-phenyl-1-propyl, cyclobeptyl, 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~
methyleyclohexyl, 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-phenylpropyl, (S)-



25 (1S, 2S, 3S, 5R) -i sopi nocanphenyl, tricyclo[4.3.1. 1(3 8) ] undec- 3-yl,

(1S, 2R, 5S rtanyl, (1R 2R 4S)-| sobor nyl ,
(1R 2R, 3R)V§%§ |s§%| nocanphenyl, (1S, 2S,5S)-trans-nyrtanyl, PCTAUS00NS5222

(1R, 2R 5R)-trans-nyrtanyl, (1R 2S, 4S) - bofnyl , 1- adamant anenet hyl
3-noradamantyl, (1S, 2S, 3S, 5R) - 3- pi nanenet hyl , cycl ooct vyl 1'DEC 2003
a, a- di net hyl plm—lamértob&y+2-191(esayleﬂlybr(8a32l thI@Y}bWbCﬂY(Eﬁ}HloﬁéWMOWPHEIWr 2- hexyl

30 ket | -

ot by propy| - S63E Db SrsRar e ey JerReh A AR ey ph B0 2

oty cycl oheryl (Fednohiat i cyelaper y?““%”‘pm F’“E*’*EQ?Q?’LL? W o (o
f 1 uor ophenyl ) ditdegiyl w2y, 2-(5meshytpreamly 1 yeyisny], 22-b9@¥h Pm&l}ﬁﬂ&%ﬂenyl )pr opyI
(R - 2- hydrfoxy - bRckpb et AGRILCIORSSaY: 2 EPBH g(ﬁ&%ﬂ'@@é}?ﬁ%@mﬁ? ¥
2-(3- p- chl 3 )

(S§- I P(gyc?{)he@ﬁget% P& y%&r(ygpyhéfhﬁéﬁ }1 phehy eﬁ%ﬁéﬁx@fbﬁé;‘()&lbfrg%sy 3, 3-
di met hyl but yl medByicyelobéiy) 3, hembchy&ymmmnﬁ cm@mbtmnycuo[m bjheprygnet hyl , 5

2,2,3,3,4,4,5, 5- octafluoropentyl p-fluoro |nethylphenethyl
2-napht hyl , 2x,chdioresiphenethy), GHadgnyhel- FBJTO[4§J¢PéYh9r@3¢BY]6W§ky -

RIS

2-spiro 3l i, loh t ol henyl, and cyclohexyl.
1- (E bi E:f/lcoisz;[%% Eo%pﬁ&@;)éhﬁ hlytcyc,o zﬁ?b%ﬂ@#e?iﬁ Ijﬂ}lkzj-enyhearﬁ1 Icgcfocpx;]) 10

2- (o-f1 uor ophenyl ) a]yqnll @@G&@F&Qé&@qn) of npe | mEﬁE‘lﬂﬁBi ﬁr CWWF a ZFRYP
cycl ohexyl . rther enbodi ment of the invention, Ar conprises a
group having atqh% ?’E%ﬁﬁa{yv\here X, X2, X3 and X" mdependently can be N

or CH provided that 15 not m)re of X', X2, X3, and X4 can be N.
In a preferred enbodi nent, X X2 is N In another enbodi nent,
X3 is N In still another errbodl rre s CH and X2 is N. In yet another

enbodi nent, Ar is an optionally substXt ufed 2- pyridyl, 3- pyridyl,
2-qui nol yl, 3-qui n@hare X6 AOAN X‘chq:pemﬂmajz icary lbe mmélﬂ,opfdviﬂntle]ml , 2=

NG Z e VI IRV
ﬁ%gegtzgu ;L]ﬂl noxaﬁnya&lgigi:roﬂy ksl AU NRXAbihee e&'b%&m@i(,aﬁailﬁw. In still another
embodiment, X" is CH and X*is N. o
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)propyllquinoxaline-2-carboxamide, N—(pentyl)quindxaline-z-
carboxamide, N-(cyclopentyl)quinoxaline-2-carboxamide, N-(1-adamantyl)indole-6-
carboxamide, N-[2-(2-flucrophenyl)propyl]quinoline-3-carboxamide, N-[2-(2-
25 fluorophenyl)propyl]quinoline-6-carboxamide, N-(trans-4-
phenylcyclohexyl)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-
cyanoethyl)nicotinamide, N-(1-methyl-4-phenylcyclohexyl)quinoxaline-2-
30 carboxamide, (S)-N-(1-phenylethyl)quinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)indole-4-carboxamide, N-(frans-4-methylcyclohexyl)indole-6-
carboxamide, N-(trems-4-methylcyclohexyl)furan-2-carboxamide, N-(trans-4-



car boxam de, N-(cycl opentyl)quinoxaline-2-carboxam de, N ( |

- adamant yl‘MBB?{g e- 6- car boxam de, - .
N[2-(2-flU yl) propyl ] qui ncl i ne- 3~gar boxam de, N-[2- (%%500"52“

f I uorophenyl ) propyl ] qui nol i ne- 6-. carboxam de, N-(trans-4- 1 DEC 2003
phenyl cycl oh ' | ~CALDOXA WAL N-(rrans-4-

N-(trans-4- ne%%tb%lgg‘g{}%%ggglh@?lﬁgg?éﬁ 5- ca(%gox(am' de,

N- (trans- 4- mehélieyelbiadxgBldnreiophendxsabaxamidealfr(érens ( 6-

i nol i nyl) - 4- hyl | oh -1 - b ' N (1-ad -5-(2-
au ol 1) & metivicaclchocene, T corborepi e Ml sthenenil) 5.2
car boxam de, @eﬁﬁﬁg@%}?%%ﬁ% gldew,.,ﬂaﬁﬁwc&ﬁm%ﬂ}@fmy@mgde, N-(trans- 4-

met hyl cycl ohe _
N- (trans- 4 metpuisyiainelsexboxatmitel ¥-(Gancanietyiayridbexyl)-2-(trifluoromethyl)-1,6-

N- ('t - 4- met hyl ¢ycl ohexyl ) f - 2- i -4 WD 00/ 73283
BT UGl 160 5arhtimRamedos vaeRyiecy dr oyt i shenh SEE o de.

N- ('t -4- methyl cycl oh . ' o2 ca joslBmidbl ( t - 4-
et byt oyel on P ERTERFAr SRR, £33 BubRRIRuporan boiamdaudt t rexyl) - 3-
di net hyl ani noferaad iR, Mirahs-ansthyigtilisgl)d-aeoplcpligmids, Myladamatg)-

napht hyri di ne-"3- car boxam de,

N- (t r ans- 4- meS-Gi-pipecisnimioptivamide, (W-(Fansch BabylRyAlgheryly2-

ht hyr i di ne- 3: car boxani i mguet hyl -1, 6-
apht by 1 e R AT 2o (2 T boar e

R oo v o i avel ahexy! ) - 2

10 car boxani d@b@ﬁi‘bmhthé(%@@be"b@f?“‘(‘é‘?’@%#“?‘i’ﬁ%#‘éﬁﬁ%ﬁfeeﬁ%ﬁi noxal i ne- 2-

car boxam de, nl\)%%&{cgggf‘éﬁg%t Jrgé{gﬁdggg_éyaa)b-oﬁaraﬁ%_ hexrans-aalethyRydokayf)oxam de,
yCl oHexy

N (trans-4-ng - met hoxyqui nol i ne- 3-carboxam de, N-(trans-4-
met hyl cycl ohexfuprdautdoling-Baarbordriite N3¢ masdorathylgeclohexyl)-6-fluoroqumoline-

(o el e LRt UL 00 R S AR e, -
N-(trans-4- WEEMW%HQF%??)AI}% s@nfelwm%gehedmweoiamcsacarmm Nelprans-

(trans-4-net hyl cycl ohexy , /- met hyl enedi oxyqui nol i ne- 3 car boxam de,
N-(trans- 4- nbprephdgysiaiessl)y 6,y -cgylepe @W@ﬁ@&ﬁ'@)‘)@?&&’l‘%&?*i’éf o

IS Ear boxani de,

N-(trans-4- net cycloh -6, 8- di f{ Loy oo i ergdrmelsboxam de,
N-(trans- 4- n@Fﬂ%‘%’éﬁ’*’%ﬁ@%‘%@ 9%ﬁﬁ8xy%?ﬂ"ﬁ’£§%ﬂ€ﬁ§ﬂ ne- 3- car boxa. mi de,

- N-(trans-4 20mepfieytiedelybhemnphhxy 7 ubfdguinoimed-nyboanrdd, MEza@sdar boxani de,
N-(trans-4- nethyl cycl ohexyl)-8-trifl uorgrre%h I %ui ngl [ t-rg,ri?(_:‘grboxarri de, N
(t r ans- 4-2Gret wpthylrerlohesit I rdlupromsthylaymes e Tcﬁ'@- 2EEAFBoXam de, N-(trans-4-

mctbylcyc]ohexyl)—8-tdﬂuoromethquuinoline—3-carboxanﬁde, N-(trans-4-
methylcyclohexyl)}-6-fluoroquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)}-5-flucroquinoxaline-2-carboxamide, N-(¢rans-4-
mcthylcyc1ohexyl}—é-triﬂu0romcthquuinoxaline—Z-carboxauﬁde, N-(trans-4-

25  methylcyclohexyl)-6-methoxyquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)—tS,?-methy]cncdioxyquinoxaline-2—carboxamidc, N-(trans-4-
methylcyclohexyl)-6-(1-pyrazole)nicotinamide, N-[2-(2,3-
diflucrophenyl)ethyljquinoxaline-2-carboxamide, N-[2-(2,4-
diftuorophenyl)ethyljquinoxaline-2-carboxamide, N-[2-(2,5-

30 difluorophenyl)ethyl)quinoxaline-2-carboxamide, N-{2-(3,4-
diffnorophenyl)ethyl]quinoxaline-2-carboxamide, N-(trans-4-methylcyclobexyl)-8-
methoxyquinoline-3-carboxamude, N-{trans-4-methylcyclohexyl)-5,7-
difluoroquinoline-3-carboxamide, N-(rrans-4-methylcyc]ohcxyl)-6-

trifluoromethylquinoline-3-carboxamide, N-(trans-4-methylcyclohexyl)-6-




met hyl cycl ohexyl ) 5-fl uoroqui noxal i ne- 2- car boxam de, N-(trans-4-

met hyl cycl %@é % 6-trifluoromnethyl qui noxal zne- 2- car boxam de, N-(trans-4 25
nnet hyl cyc W3 6- met hoxyqui noxal i ne- 25 car boxani de, N- ( t PERAISHV15222

net hyl cycl ohexyl ) - 6, 7- net hyl enedl oxyqui noxal i ne- 2- car boxami de, N-(trans-4-

1DE
B Lo S et e AR A LS s ol 1O
[ 2,5 30 :
i 1 Uor ophony[ Y er Pl f G2 hamapanEalk oceiatl: ts Rl 2 .
N (11 ans - 4 et byl o %Fé”ﬁ'é‘i’“‘f‘*‘?‘“s‘@?}%‘?”‘mf”ﬁ?ﬁ s sl fom e 1oy
ﬁé“gg: 4- g@%ﬁwép Shkzidr uog.;oph;znygq lgﬁﬁ}”b‘t mFﬂ?ﬁ f’ﬁ%r% ?Bg)}{am de, o
N-(trans- p Wbﬁg‘@m@% %’mgb?/%ﬁd%é LRIBLIM A AAS) RBLIBT I%.
| ] qui noxal i nan'Box:(nﬁﬂeWi(ﬁhﬂe@mﬂ@wyth(ﬂ)&mm&-carboxamide N-(6-
N-[2-(3,5-difl uorophenyl )et hy carboxani de, &n% 1 ut ically acceptable

salts t her eof quipplinylht-acshyletiobsrang: Ineasboxami s sel ected fromthe
group consi sg I‘Wg’}éﬁmﬁt’l@“ﬂé %Jlﬁgr %pgd%%@g qw,;&,gm_noxal i ne- 2- car boxani de,

N 5 (pentyl )q CE oxam
N- ('t r ans- 4- phepiytreloR ey yben-miifihend - eartdxamaie  diamnod;

N-(t 4- et hyl | oh | dol e- 5- b
Gt not Tyt - SeESIGEISS xeﬁ%&z&%ergq-e soaRAed) R0 e ayiposaline-2-
phet ayl cycl ohgx. %ﬂrﬂh@ (ﬁlol: 8rlgc Z\ﬁérpﬁ%ﬁ%gﬁalc%lﬁﬁééﬂsﬁ ﬂromcaflcolmamde,

met hyl cycl ohexy enzo ene oxam rans-4

met hyl cycl ohemhﬂh&mﬁ-&qa&;i&ﬁﬁ@ﬁmmnh@a W(rﬂzrqﬁrmdbylnwlphnnyﬁe%al i ne- 2-
car boxam de hydrochl ori de,

N (t r ans- 4- metAyPERPfeheazathizzade, gY- Ergpp(géﬁqu{apheaél)ethyl]qumoxalme-z-

N- (adasnantyl &H-ﬁ Kahi Wr(irﬂ'iswn@n@{hgﬁgbleﬁéﬂ 6-methox qulnohne -3-carboxamide,
N-(trans-4-net ?cycl ohexyl) oxam ebenzot i azol e,

N[ 2-(2, aesi fNd@mph@ﬂjlejdtgﬂe]cﬂ%?mamxmL@Im@am&@aw@g, N- (rrans—4—

N (1 ans- 4- moBRYDI Ee BB LS Br RO A AL s RPIEEET el N (v ans- 4-

net hyl cycl ohexyihyiSelbh&gn e sRqhiABHs-S-2aoxXafidd e N-(Mahs-4ans - 4-
methylcyclohexyl)-G—ﬂuoroqumoline—S-carboxamide, N-(trans-4-
methylcyclohexyl)-8-fluoroquinoline-3-carboxamide, N-(rrans-4-

20  methylcyclohexyl)-6,7-methylenedioxyquinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6, 7-ethylenedioxyquinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6,8-difluoroquinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6-methoxy-7-fluoroquinoline-3-carboxamide, N-(trans-4-
methyleyclohexyl)-7-trifluoromethylquinoline-3-carboxamide, N-(frans-4-

25  methylcyclohexyl)-8-triflucromethylquinoline-3-carboxamide, N-(trans-4-
methylcyclobexyl)-6-flnoroquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)-5-fluoroquinoxaline-2-carboxamide, N-(rrans-4-
methylcyclohexyl)-6-trifluoromethylquinoxalive-2-carboxamide, N-(rrans-4-
methylcyclohexyl)-6-methoxyquinoxaline-2-carboxamide, N-(rrans-4-

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



met hyl cycl ohexyl ) -7-fl uoroqui nol i ne-3-car boxam de, N (trans-4-

nmet hyl cycl ohexyl ) - 6- f | uor oqui nol i ne- 3- car boxam de, N-(trans-4-

met hyl cycl%‘ﬁg‘)(%z 3 8-f | uor oqui nol i ne- 3- car boxani de, N-(tranPPP0/15222
6

met hyl cycl obexyl ) -6, 7- met hyl enedi oxyqui-hbl i ne- 3- car boxan de, N-(t ransy ﬂEE m
met hyl cycl ohexyl ) -6, 7- et hyl enedi oxyqui nol i ne- 3- car boxam de, N-(trans-4-

met hyl cycl ohgifijoraphend)éihyll queongiiiermbirbexainida riboxans-dmethiyicyc lohey48-

met hyl cycl ohexyl ) - 6- met hoxy- 7-f | uor oqui nol | ne- 3- caIbBOXﬂT%ge, N-(trans-4-
met hyi cycl oheeioxyquinelire- roadazantgs, ViHE-HEEHY P98I U4, N (trans-4 25
met hyl cycl oh | )-8-trifluoromnethyl quiy ol ine- 3- L o6 N- (trans-4-
net hyl cycl oh%%g%’-l?‘?%(g?é‘aﬁﬁ%&%%’ %'{éj& %@é‘?‘ﬁé%ﬁ%ﬁ%ﬁ?%s- 4-

met hyl cycl ohgxil oroReftyipiRiiHe BO%Adxa@idd; aad Pexmntealdcally- dctemaise 4alts

met hyl cycl ohexyl )-6-trfiTl uoronet hyl qui noxal | ne-2-car boxam de, N-(trans-4
met hyl cyc$ ohébepddf- 6- net hoxyqui noxal i ne- 2- car boxam de, N -(trans-4 :30

hyl | oh 1)-6,7- h di QUi [ Ne-.25€C i.de. -4-
ot hyl oyl ohexyl ) IR AR R PR b0 AR Rl (L rans
di fl uor opheng* tdovbibary Mjg{:lﬁ%pﬁéd;@pﬁpyﬂ@uinbkﬂﬁe{l&aﬂbomde, N-
e

di f1 uor ophen t hyl ] qui noxal i ne- 2- car boxam de, N-[2-(2,5-. )
di f | uor ophenypénet!upincaaiinesi-aarborsde aV-6aRzm-Beeny Ny Fiobeauipexaiipe 283 - 11

N (trans. 4- neERgrEyceoRRs HAOHQER ek sasnsadi oK,
" N-(transgg- nﬁhmﬁiiﬁmhqﬁamhgd&&mdi-t:é:uexmﬂéﬂw(lmﬂ&idar boxam de, and

N-(trans-4-net byl cycl ohexyl)-6- trifl uoraomnet )(I g_léi ol i ne- 3-car boxani de, and
phar maceut i cah¢nylesstabsreluinozalines2-carperamige, NBE@Gt her preferred

crbod rent, G IR ARLERLES. LIRS, 8GAUE TSI STING O

N-[2-(2-fluorop quinoxal'i ne- 2- car boxam de, N- ]
(pentyl) qui n%jié}ftiﬂhmﬁﬂ?tgmmadal-cdﬁboxanﬂdc, I\tn;—(B—quinolmyl)qumoxalme-Z-
trans- 4- phenyl cycl ohex ui noxal i ne- 2- car boxani N PR
E rrans- 4- Pret ﬁ%ﬁ@%@@ﬁ@ié"ﬁﬁlﬁ%?: Vtrans: %&Fﬁ’rﬁl‘ﬁéf,é’%ﬁﬁﬁgﬁ?&omwmommmﬂ’
ui nol i nyl) - o _gh NEadacaG e - - fre R dy¥lohéxyl)-2-
ghenyl cy#Lhz&@%@ﬁﬁﬁﬁaﬁrﬁé%r&g@oxam %M&?ﬁﬁnsﬁ-ﬁy . Sk
met hyl cycl ohexspoxdraitetrnzbthjzheln e N2 42 GotifinoropbenyNethy awgoxgline-2- _
et hyl eyl ohe L B O A, S YRR 6 Mo aBliby chruhagia] | ne- 2-

N-(trans-4-methylcyclohexyl)-7-methoxyquinoline-3-carboxamide, N-(trans-4-

methylcyclohexyl)-5-fluoroquinoline-3-carboxamide, N-(trans-4-

20 methylcyclohexyl)-7-fluoroguinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6-fluoroquinoline-3-carboxamide, N-(trans-4-
methyleyclohexyl)-8-fluoroquinoline-3-carboxamide, N-(rrans-4-
mcthylcyclohexyl)-G,7-methylcncdioxyquinolme-3—ca_rboxamidc, N-(trans-4-
methylcyclohexyl)—ﬁ,7—ethy1enedioxyquinoline-3-ca:boxamide, N-(trans-4-

25  methylcyclohexyl)-6,8-difluoroguinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6-methoxy-7-fluoroquinoline-3-carboxamide, N-(rrans-4-
methylcyclohexyl)-7-trifluoromethylquinoline-3-carboxamide, N-(rrans-4-
methylcyciohexyl)-8-triflucromethylquinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6-fluoroquinoxaline-2-carboxamide, N-(trans-4-

30  methylcyciohexyl)-5-fluoroquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)-6-trifluoromethylquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)-6-methoxyquinoxaline-2-carboxamide, and N-(trans-4-
methylcyclohexyl)-6,7-methylenedioxyquinoxaline-2-carboxamide, and

pharmaceutically acceptable salts thereof.



car boxam de hydrochl ori de,
N- (trans- 4yaRbhx¥isycl ohexyl) - 6-bronopi col i nam de, 1s -
N- (adai nantyl)-5-(1-pi peridi ne)ni coti namni4gle,
N (trans-4-net hyl cycl ohexyl )-2- carboxam debenzot hi azol e,
N-[ 2- (2, 6-di fl uor ophenyl ) et hyl ] qui noxal i ne- 2- car.boxani de, 1 DEC 2003
N- (trans-4- net hyl cyén | epibgdismanh Ry GEPRBITLIRS SeSREYE i de, .
N- (trans- 4- met hyl cycl ohexyl ) - 7- met hoxyqui nol i ne- 3- car boxani de, N-(trans-4-
met hyl cycl ohexyl ) -5-f | uor oqui nol i ne- 3-car boxam de, N-(trans-4 20
met hyl cycl ohexyl ) - 7-f1 uor oqui nol i ne- 3ocar boxam de, N-(trans-4
met hyi cycl ohexyl ) - 6-fl uor oqui nol i ne- 3icar bgoxam de, N-_(trans-4-
met hyl cycl ohexyl ) - 8- f | uor oqui nol Rre-.3-sar } B(trans-4-
met hyl cycl ohexyl ) -6, 7- net hyl enedi o Iquin | i net 3- caf boxam de, N-(trans-4
met hyl cycl ohexyl ) -6, t hyi enedi oxygui nollj ne-B- carhoxat ni de, N-(trans-4- 25
)-6
)-6
7

PCT/US0015222

7-

7-e
nmet hyl cycl ohexyl , 8-di f| uor oqui nol i ne- 3-¢@&r boxani d&, NV (trans-4-
met hyl cycl ohexyl - met hoxy- 7-f | uor oqui nol i ne- 3- car boxam de, N-(trans-4-
met hyl cycl ohexyl )-7-trif] uoronethyl qui nolipe-3-carb m,d t.rans- 4-
met hyl cyci ohew;;cr)&?é‘-mmwmﬁéﬁ |3 GYbPS H‘e-S-‘%gr%gi‘gmAdzg,' lﬂ:%ﬂfjr ns- 4-
nmet hyl cycl ohexyl ) - 6- f QQui | he- 2= %A j 0
ot vl cycloneiesendep iRk Rs b B SoaRkalia %, DM Fanae R
met hyl cycl ohegtkferatfly bt lehdt wos ofmay IBy 1D} Leind G alei Hile 02 Boamd b xapetbde areN-(H r ans- 4-
met hyl cycl ohexyl ) - 6- met hoxyqui noxal i ne- 2- car hoxam de, .and N&étéaﬂgil'
net hyl cyc) ohe@]ﬂaﬁ@: WQE@%)%QT@& is¥glaered Sem 106 T AP COPBERRE P Cakdy
pharmaceutically acceptable salts thereof. 1 DEC 2003 WD 00/ 73283
PCT/ US00/ 15222 -12 In anot her enbodi ment,.st he conpound has the structure 1
DEC 2003 where X and X2 independentlé@rg CHor N X3is Nor GE, A B,
D, and E 5 independently are selecte 3 fre._gr oup consi sting of H Ow,
F, and CF3. (preferably at least two of A| B, Dfand E are H, or B and D
together are -0- (CH2)-O or O (CH2)2-O, |[Ris sgsetted fromthe group

consisting of C4-C6 al kyl, Mand 10 where F ”u&fwb, G is H M, or
phenyl, &- K, L, and M

10
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.



I ndependently are Hor Me, nis O, 1 or 2, and X4 and X3 independently are

N or CH wg89:48283 PCTN S00I 15222 -13- 1 DEC 2003 In agﬁq%iﬁgﬁgnw'th
anot her enbodi nent of the invention, there has been provided a -

pharmaceutical conposition conprisi ng’la‘ conpound as set forth aboveygr 21
together with a pharmaceutically acceptable diluent or e %irﬁ'[ohﬁn&ﬂ I'n
accordance Wit h 1gtichbrdanet Wik asstherdembodiment fhige ITFERYT o1’ &re has 5.
been provided a nmethod of meking a conpound as,set bhifd a0, foethnpri si ng
reacting a previded nd pbarmatewical Caﬁpﬁ%?%ﬁglgngéﬁb%xcylf@c acid group with a
conmpound cont ai ni ng, an_am.n MY acceptablei degravepciplest-accor dance with
a still furaboue, ©RGHER Wﬁﬁ]ﬁpwgfl nv%ﬁrt;i gnz t here has beenmg{eoggsded a
method of inhibigl %o%ﬁﬁ'%xihomoéno&mmﬁm@%% the NEBRPy B4
conprising treating a ce containing said GoRH Ribbvé eceirtingni t h an
effecti e apmurprovided acmebod od eakinfd CPWPH’ETJ;%%\E/%. I'n yet anot hﬁ;
enbodi rent of the invention, the SadpeBd Peaodoxgd arid rgrovp Vit 2
i nhi biting reeoiitha C%%ﬂ@qu%g@%b?/&exci tatory activation of an nQd uR
Goup | rece tg&mdccg %anﬁﬁ@ghyd}gxyiemdh@lwqm an effective anobunt 15
set fort

of a conpouh above, 1n accord E i @vEdtidaheiereiBodi ment
of the inventionin béverdancasvitherpill &TWF&@&O@H%%%%BH}M treati ng a di sease

associ ated with gl uf gmat e-i nduced.. onOermgmGhaR Grens il geeptor,
admi ni st er i heen BroYigs, arﬁﬁ?fhogL#f"ghSPlﬁggg?gvn?sai d gi sease an ef {ggthye amount
of a co osic%,}ngﬂsiﬁs §&ltinkOs tdall afpvaning Grak IFIUBHPEXPs ; &R €5 and
advant ab s O e present invention vm{?:ng lggggme apparent fromthe
fol | owi ng deffetctiecmest of pPBACLNGASSHY 3e" " "under st ood, howev,%i bt hat the

det ai | ed descri pt.i on, and Gfiehi 6f @ealfRkmion, there | has jbsgR PAPY? referred
embodi ments of tH8 X%\?&ﬂ#gﬁf@grecgi ven by é@ of 'Hokﬂ%ﬁa‘j‘d‘ﬁnop%y’ si nce
vari ous char}?f@o@nﬂ mbchifine atdrons damagencaldy >si}ﬁli reE scope of the

i nvention wi becone apparent to th |d h&forshwith @anaaffectiveo ampbnts

det ai | ed desmGlyR iGrAUP éRF@‘%ES%ﬁ’%‘?%%%@éTHE DRAW NGS Figure 1 shows

i [l ust raltsl ve £on K%gh% agfscttﬂaﬁhlamntll on. 30 WO 00/73283 -14 PCTI US00/ 15222

. . . 0
In accordance with a further embodiment of the 1nventon, there has bee

disease associated with glutamate-induced

ided a method of treating 2 .
- t suffering from said

neuronal damage, comprising administering to a patien

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

ts. features and advantages of the present inventio
’ it should be

n will
20 Other objec

become apparent from the following detailed description.

stood, however, that the detailed description and the s
invention, are given by way of

pecific examples,
under

while indicating preferred embodiments of the v
and modifications within the spint and

illustration only, since various changes .
to those skilled in the art from this

25 scope of the invention will become apparent

detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

ounds of the invention.

Figure 1 shows illustrative comp

30




DETAI LED DESCRI PTI ON 1 DEC 2003 The invention provides conpounds that are
potent and sel ective antagonists of Goup | netabotropic glutamte
recept or s VAR ¥&hpounds contenpl ated _py the invention ca®CFaS0epsssent ed
by the general fornula 1. 5 R4 Linker}--Ar where Ris a straight or

branched chain al kyl, aryl al ky. opt.i substituted alicydDE 2003
group, and Ar is an optionall ;bggghubggdégu t+c, heteroaromatic, lo

aryl al kyl, or het ar ' HOKk@k] 4rei ebini Sad Gelzapvd hat not
only covalently ﬁ?‘gdﬂe@%mg&&r@ﬁgﬁda@%@et i es, but gal so facilitates
adoption of th@gomaE r&fCiGrowatli aletaboirepic agluomalsy reqePRY RTE® eamRANSdECcept or
bi nding. Structure of the Ar mpiety 15 The Ar, npj et .may contain
up to ten cacousmplatadshy B IVSHROR $aRDE TERTESFI @?hesgé%eq’\%nﬁ Wfé@ogni ze that
Ar groups with nore than ten carbon atons are w thin the scope of the

i nvention® Ar can be a nonocyclic or fused bicyclic aryl, alkaryl,

het eroaryl or heteroaryl al kyl r_ﬁstmmr g ring systenms enconpassed by Ar
can contain up to four heteroatohbs, | ndependently selected fromthe group
20 consisting of N, S, and O Wen Ax is a heteroaryl ring or ring system
it preferably contains one or two heteroatons. At |east one of the

het er oat oms  ynref &r@hl sraight B biRBRQYMaincalkyl, grydaliosl, bnoptierally substiswted not
limted to: phenyl, thiazoyl, furyl, pyranyl, 2Hpyrroly thie ,
pyrroyl, i ni aizyfic, gq@ypaéﬂfil&r By @PQHBYIZSS ‘E'fpn%ﬁfnaﬁgfr L%Fr(?furﬂﬂ?%ﬁcand
pyridazinyl noieties. .Fused Bbi ' : m (08 or&it that Bot@dly | i m t ed
to: benz&%hi %%Eboéﬁh?‘ﬁ%fé%leﬁk ﬁﬁggp%b?? i rl1 ol yl ,g %az_oyl , l%uri nyl ,
qui nol i zi nyl ,coi- ety BRIY o tiARGInd| R mébietied, itmt aiso, facuitatest apprien ff| the

qui nazolinyl, cinnolinyl, isothiazolyl qé' noxal i%yl. L.ndol i zi nyl,

i'soi ndol yl , treneot $patalydrientsten by drAGIR 19 2 BeIrogH  BRAFE ang chr omenyl

noi eties. 30 Ar preferably is a quinoxalinyl, quinolinyl, or pyridyl
noiety. O her Ar noieties include the 3, 4net hyl enedi oxy and 3, 4-di oxane

rings. The Ar noistyctaft éfahaldrymekyy i ndependent |y be substituted with up

to two Cll-SCS o OOT]'}IZ:SAZI8§10{EJ&536FI)1E;FEIH¥SI§1)BQY/ r}o?l%m%g u;%‘ tcPE% AL atoms, although the

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 pot limited to: phenyl, thiazoyl,
furyl, pyrany!, 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, quinazoliny!, cinnolinyl, isothiazolyl, quinoxalinyl indolizinyl,
isoindolyl, benzothienyl, benzofuranyl, isobenzofuranyl, and chromenyl moieties.
30 Ar preferably is a quinoxalinyl, quinolinyl, or pyridy] moiety.
Other Ar moieties include the 3,4-methylenedioxy and 3,4-dioxane rings.

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



al kyl groups, or up to two hal ogen atons, where halogen is selected fromeF,
ad, Br, and I. Structure of the Rnoiety 5 The R noiety generally may
contai n bXAERF28bur and el even carbon atoms, although t h@CIRISOVER2Arti san
will recognize that R noieties with 12,4513, 14, 15, or 16 carbon at bB&EC 2003
wi || be possible. A though R can contain 4, 5 or 6 carbon atons,,

preferably R contains at |east .7,carb a . ' tionally
subst i t ut ed HKXyFrOups, QrdR RO W@F%ﬁ%&f [ hn@?%yﬁégﬁlq%gﬁé%%daﬁﬂyﬁbeg

substituted é)pearmllal kyl. Generally, sonme or all of the hydrogen atons on up
to two nethide, nethylene, or nethyl groups of R nmay be replaced by
substituents independently selected fromthe group consisting of F, d,

OH, Owk, =0, and - COCH groups. However, nore than two hydrogen atons nay
be repl aced with StmugsweeE theRdmeeHay pe perfluorinated. 15 Exenpl ary R

noi eti es jncl ude, ngt CT4) lg,o n'&a@iiytﬁ tconaRh Beiweeh Mphs ad ebdven\daetidmy| |

qui nol yl ,5 qui noxali nle‘, pﬁ néﬁ , cycl ohexyl, adamantyl, 2-adana %yk

(1S, 2S, 3S, 5Feamjng,ogjmammﬂgdd,arﬁsamgw|rg¢ngn3¢1ha1(1§@@)qﬂﬁha'é@-1§a3 ) 14,
1S, 2R, 59)- ci s- t |, 1R, 2R 4S)-i b :

ElR, oR SR? 5S)Cf|x,isgg¥1ir6n%2 H&’HWWH’( PS?PQE?,?@%? fgﬁdn“@n{'/‘rﬁa%n@qnm 4, 5or6

(IR 2R 5R)-traps-nyrtanyl 2 - HoeRY |7, cakb@d aneaaRicerablyt Ry is
3- noradananthf'?g,}/%" ?Eféb?}g?“p%ﬁi%ngth |, cycl ooct [

[, dim .
et hyl phenet hyhorafly- Zubktmeet - latigyl, o psicloalisybl oty %Y,imﬁlﬁﬂl-4-%tWPgaéb’hexyl

groups. Each of these exenplary R npieties ngy. itut in the
manner skt f swhisHustrbpeenylalnds (%/ﬁ”éf"él?r é@ﬁ%%@&ﬁ?@ﬁgﬁﬁg@“ﬁhs il §fud

2,2,3,3,4,4,4- { | uor I 5 HeBbPaR bt replaced by substituents
3- phenyl - 2- n@?’%y ctﬁ@%%y?’,e&g%%d?rnégﬁglls%da?rant ylm,m? r@ns@é- %rjyéc ccg opr opyl ,
2- et hyl cycl ahiepsridenBy 3elbeted frommt the [2oopp| consisiig, of (Gl +f ph n%‘? “ethyl,
2-(1, 2, 3,4-tetrahydronapht hyl), 4-phen - = riged i vyl ,

2- (m f | uor opk&Hy ) SIOMRS: Q?%szrf Wﬁ?%ﬁéﬁgwé}t%ﬁ?f@?%ﬁédrgﬁy- 3-

phenyl ) pr opy uoﬁéﬁ,—&dbu@i@&p%rmﬁmkel hyl, (R)-2-hydroxy-2-phenyl ethyl,

2- (3 30 mchlorophenyl - 2- et hyl.)p,ropgl, 2-(3 .. . . phenvlethyl. 2-

p- chi or opheny! - 2- Hxemplarp Rongictiesinglage, bup areot Lnited g, Rhenylethyl,

S) - 1- (cycl ohexyl) ethyl . 2-(3-(3 4 di | - RtamaRiyyl-Adancmyll,
g, é di Erg%/ﬁyﬁﬁgééllgﬁﬁﬁ@hw@%@qll&%eéﬂyﬂ! H%“%r”??ﬁwﬂ'z- bor ny:n?/21 % "
pi nanenet hyl (128,53 SRylisépiGotampbemnyl) uinyapfindy 1 13 Supdesr 5L, 415 2R,55)-

di met hyl phenet hyl, 2-naphthyl. 2-b | hexy| . 3 WD
Ob;n; 32é3p en?:is-gllyi’tanyl? ?I%,ZR?IJ,S)-isobor%ng%Tﬁ,Z’R,Sﬂ,%IS?-l?s%ﬁ%ocmlﬁ}eHyl '

(15,28,585)-trans-myrtanyl (1R,2R,5R)-trans-myrtanyl, (1R,2S,48)-bornyl, 1-
20 adamantanemethyl, 3-noradamantyl (15,28,38,5R)-3—pinanernethyl, cyclooctyl,

dimethylphenethyl, (S)-2-phenyl-1-propyl, cycloheptyl, and 4-methyl-2-hexyl

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

mannper 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, frans-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-ﬂuor0pheny1)cthyl, 2-(3-hydroxy-3-
phenyl)propyl, (S)-2-hydroxy-2-phenylethyl, (R)-2-hydroxy-2-phenylethyl, 2-(3-
30 m-chlorophenyl-2-methy})propyl, 2-(3—p—ch]orophenyl—?.-methy!)propyl, 4-tert-
butyl-cyclohexyl, (S)-1-(cyclohexylethyl, 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-




-16 PCr/TJ sOO 15222 1 DEC 2003 net hyl cycl ohexyl, 4-nethyl cycl ohexyl,

3, 4- di net exyl, 5-chloro- tricyclo[2.2.1] heptyl, o-

- di net hyl BﬁgﬁgﬁiﬁP 2-i ndanyl, 2-spiro[4.5]decyl, 2- pheny|%‘%’ﬁ§7’?‘?““5m

| - adanmantyl et hyl, 1-(1-bicyclo[2.2.1] hepgb=2-yl)ethyi, 2-(2-nethyl 413 2003
phenyl propyl ), 2-(o-fluorophenyl)ethyl, 1 -(cycl ohexyl) ethyl, cyclohexyl,
butan-2 5 onyhethfitphistivklysemedyleaciblesyl o ntametyylcyclohesyl, Shpderonapht hel enyl

1-indanyl, 4- nethyl cyclohexyl, trans-4-nethyl cycl xyl

3, 4- di net hy| ozicyadeidxdsit lhepivhi 3;,AW%PWF@%&dﬂé@'ﬂ%’éﬂfé&@%{ggl’ n, each
of these exenpl ar ietie ' bl 1 _forth
above. Wen ﬁ%é‘ﬁgb qoﬁﬁ‘ff‘"ﬁ&%bﬁr}%éb ?f? ! ]bictﬁgrgﬁ%lr{?]%? |t v 2 l){egﬁ }r’e@r&1 i(‘zgﬁ{c{h%gQ

confi gur at i OnshenfiffopHaRbaluctdphBsylihyl] S{crubtinlledyt) ofiohykyl, boarde R
noi ety nmay have any of the possible configurations. ha]lerlﬁrl%’ i f by
conpound 6xi siny!,adipkenslent oirerrboxladarRnfydi g‘f‘-’)‘ﬂa@ opaphifieiany} Istodagyl,

enantioners, o[ ,my be racemate. . S I} r gety 15 The
[linker] ol GRShyERdoneky mﬁfrﬁsﬁgkwﬂéﬁ‘?ﬁﬁ%@%ﬁ?@ ClohBYA! dnd sl ¥ Up
to four CH2 QhREMFICFEMhEATBREGRENW i) @attesl these éxemplargRongistissahacbed from
the group consisting of a G -C3 al kyl grou&h CHOH, Cg) 0,.S, SO .S02, N,

NH, and NO, pubstitated in Hetmanger sesfertoabeits WasP FRAPWAISHER PERFEEXBpt  when
t hose atonms are bath.N (form n._- - NERNbF cib-uHk@afibycloiexiyose
atons 20 are NCHRIVE!R mcgn@%r?%orggr'\#%e?m@ & Sl fon%ém de canyhaveyei t her
orientati;Qn Mé RmbREPHEY hbe idyofRaapeksible configbiatens. Abiynilanky, #df acent CH2
groups also may be replaced by an al kene .or al E%/n%%cggc}?glﬁ) | n s El{sseferred
embodi ment , [domposRd existss eBBLIOMET S MR MUY &7 Of fi € engplPmEEt hyl ene,
et her, al kyl et her et henyl, acetyl enyl, hydroxyal kyl, 25

al kyl sul fone,orcfPa%P?ié/FXJgﬁ{%%'sul foxide group. Preferably, [linker] is an
-O(CHs)m, -COY-(CH2)m, or -S(Oa-(CHO m group, where Y is CH2, NH, O,
or S, and mis 1-4, and n_is 0-2. The [linker] noiety may have either one
of two possible obtrasuge phihe ipkerlmmUsact to the R and Ar groups. Thus,

6 CLE by TROBHGAGERIE e g, b gl o1
ant agoni st s | Opaa€oendidsgmepd mag arjepemidstnbe cxpdacad Wit gTRBPS FRIETRY BR ar e
the group consisting of a C1-Cs alkyl group, CHOH, Co, 0, S, SO, S0O2, N,
NH, and 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 (wo adjacent CH2 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, hydroxyalky!,
25  alkylsulfone, or alkyl alkylsulfoxide group. Preferably, [linker] is an -0-(CH2)m-
, -CO-Y-(CH2)n-, or -S(O)n-(CHl)m-l 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)=-Ar and

30 R-(CH2x-O-R.

Desien and synthesis of mGluR Group I antagonists

In one embodiment, compounds according to the invention are

esters and amides of monocyclic or fused bicyclic aromatic and heteroaromatc




esters and am des of nonocyclic or fused bicyclic aromatic and

het er oar oRRG g IAE; 00/ 73283 PCT/ USO0/ 15222 -17 1 DEC 2003 IQ@%MH:’Z\
acids, phenols and am nes. A particul ary£nbodi ment, the conpoun may be
repr esent ed by the formula X2 X3 D where X and X2 |ndependently ar ¢ DEH 20m

N, X3 is N or E|nd {n t he
group consi sERivg x}élpc wgs@pgenolbmg g&@ era %ﬁ ﬁ:%ﬁ&pﬁﬁr‘? of A .B,
D, and E are 0 st-he are - O (CH2) - or OG(CHh)2-O, Ris
sel ected from hbeeg %&g&g‘%m@?. ng %f C4-C6 al kyl, GZ G 10 X5 x4 | ¢/
and where Kis Hor M, G is H M, or phenyl, &' K L, and M

i ndependently are Hor Mg, nis O, or 2, angk X4 and Xs independently are
N or CH W 00/73283 5 111 X2 X3 In and 111, Y can be either O,
S, NH, or CH2;, and X1, X2, X3, gand can be N or CH
Preferably, one or two of X1, X, and¥¥4 a N, and the remainder are

CH. Preferred conpounds conterrpl at pd by\ t he |nve tion have the fornmula IV
or V, where R, Y and X' are as defltned . >p ptd 20 VI

s 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-(CH3)-0- or O-(CHz)2-O-, R is selected from the group consisting of Ca-Ce

alkyl,

10

3¢
1° ék
/ / rr‘J and ;rr‘
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.




VIl where R and Y are as defined above. In a first enbodi nent of the
conpounds la VI, Yis N, Ris an unsubstituted or bstituted
1,1,-di rne?%yqﬁp iégr:#yl et hyl am ne or 1, 1-di net hyl benzyl am ne %Eﬁ@@?“’mé’re t he
substituent preferably is an o-, m, or 98¢hlorine or p-methoxy groupBEC 003
25 second enbodi nent of the conpounds of Formula VI, Yis N, and Ris an
0-, m , or p-nethexy grhgtdd ethBediRRESYihetcbipemmds enayCoepepressial by ftke fi 1 st
and second enbodi ments appear to exhibit selectivity for the m3duRl
receptor. |In &ombilad I enld&di nent, of the conmpounds of Formula VI, Y is N,
and Ris an o, in, or p -18 PCT/US00/ 15222 1 DEC 2003 In a preferred

enbodi nent, the conpounds nmay be represented by the Fornulae Il or Ill: In
anot her preferred enbodi nent of the invention, the conmpounds have the
Formulae VI or VII @ WO 00/73283 -19 fluoro-substituted phenylethyl am ne.

Compounds of the thir nt appear not to discrimnate between the
nd uRl and md uR5 ypes. | preferred enbodi nent of
the invention, the conpojnd ave the F rmr%l or I XX 5 WVIII IX1DEC
2003 wherein X' -" and R & defined above™Fn™ first enbodi nent of 10
conpounds of Fornul a Vlh , X' and Xz are N, I3 and X are H Ris |
adamantyl, and a substituent is present on E e carbon atomortho to both
the linker and X2. The substituent preferably is a hal ogen, such as
chlorine, or an alkyl group, such as nethyl. In a second rrbodic)gpg% of
conpound I X, R is 1s Fedankatlknd 8dmpdeande sitherm@se: N & 2dcdndt

nmbodi t .exhibit 15 thMit | tor. |
SUTTT Gnot her enBBu mHEPE R GRRBONGY Gify b BbThemel MG ogR o 11

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

ahove.
O
R*r( ! R.y. ‘
O
N .
v Y

15
In another preferred embodiment of the invention, the compounds have
the Formulae VI or VII :
sl oo
N
20 | VI 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-, O p-chlorine or p-methoxy group. In a
25 second embodiment of the compounds of Formula V1, Yis 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 o0, m, or p-




X, where Z is a pharmaceutically acceptable substituent. The skilled
artisan will recognize that pharmaceutically acceptable Z groups are those
groups that'Of9 /At del eteriously reduce the receptor bindi PMGIREMNRRY of
the compound. Suitable Z 20 groups include, but are not linmted to hal 08

| ower al kyl, oxygen or amine, and their pharmaceutically acceptabl el DEL 2003

derivatives ipcludi et hers ters f tains
0-4 carbon at B0 SEE&W ;“E’J'g HepBs. QPmPﬁmgggﬁ fﬂrﬁe&%%o@pﬁ{ounéigﬁ%gscri bed
above. - al kvl pordgARLAR %éPet%tz%@hﬁf&icmﬁancbﬁu@meadcspwsﬂb@lpkszl In ot her
enbodi nent s, |saaman I'inker is -CO CH2-S-, and Ar is m or
o- al kyl oxyphenyl , Br eBaﬂeulmtmfeenddummglmmt of the irBBNEOTL b EOMRIYNGD/ 73283 - 20
PCT/ US00/ 15222 1 DEC 2003 _1n gepneral, it appears that selective antagoni sm
of the n3 uRi baveshptermelan Vi chd{ai ned with conpounds of the formla
R—COI\I—Are5 where An is an aromatic or heteroaromatic group such as a
qui nol i nyl~, qui noxalinyl, thiazolidinyl, phenyl benzi . m dazoyl, or
pyridyl group. 5 The skgrll e @n al so eQautyze that the conpounds
of the invention enconpalSs { | the conpou lesgri bed above. These
salts include pharmaceuticalhyis ptabl e acid fiton salts,
phar maceutically acceptable netal salts or optionally alkylat ed anmoni um
salts, such as hydrochloric, hyHtobrom c, hydr&(odi c, phosphori c,
sul furic, trifluoroacetic, malonic, succinic, citric, 1o mandelic, benzoic,
ci nnam ¢, methanesul fonic and simlar ones, and include acids related to
t he pharnaceuti cal | y.a6f8p% aaQHeRs&gt;gs aéfﬁicgchbbne t hin dofirsnadmtmfdiment of
Phar maceuti cal Sciences, 66:2 (1977) and i ncor ra,t ed ggrel n}ﬁ ref rence.
Exanpl es pf coompunds cicBommilayH Xhéﬂcb%séfﬁt Ay e A4 th in
Table 1 below. 15 Pre arat| QN of md u o S ed
artisan will P@&W&Fﬁ] ﬁﬁ“ﬁ‘ﬁ 'é’pd'ﬁ%ﬁg %g%%gom gg;gmn bitnd b%hi mc

linker and X’. ']‘he 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 mGluRi: 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 balogen, lower alkyl, oxygen or amine, and
their pharmaceutically acceptable derivatives including ethers, esters, and amides.

Preferably, Z contains 0-4 carbon atoms.

Rj\v—( CHz);-[ @ }72 Rj\o_(cw);‘@—z
X1

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.



according to the invention nmay be prepared by nethods that are well known
in the ar%o using w dely recogni zed techni ques of organic chem stry.

sui t abl e 28°P¥%&Pons are described in standard textbooks ACTIOYsrise2
chenmistry. For exanple, see March, Adva@fced Organic Chenist , 2d ed.,

MG aw H Il (1977). For exanple, the conmpounds generally may be prepdd&d 243
formation of the Jnl geveel] itnayipedry theatsakeetivet avpaganéssi of ke oUpiyBumepsptor

FPmkaoe. "Ehe tar e sse b s ronelr o trgoamrk AU Kb i€0R e
i nkage, e S , as
reaction bet %@ﬁa {_Ji AP R ARoic ﬁé}ggp chyorigde,a o_[quigmi,{)@achﬁg?ﬂgﬂy;,he

presence of a coupling feagent suc car bonyl di i'm daZol e, o
car bodi i m de thiaeblidigyl, phenyd Xeenpimadazayl3-or g¢yngdiggxyl car bodi i mi de (DCC) .
Formati on of ester_and thioester |inka es_%ﬁlgmé{_ﬁe achieved_i.n sinmlar

fashion. 30 Wen tHee shilladatisanbioeiyl & ¢ Q?IHB‘?“FIF Rk P5enVentiglet her
function al sq Caﬁg}ée sﬁ&e%?r@geu‘%ﬁbgn&t aReadt S6R1 UPRese FfisexRTAL S,

ethers can bé fd usi ng unobu reaction, where a prinmary al cohol
function is gjhaphaceedcdly a B sicidh g6t ooy saiis optmrmiacensicallyvatcemable sieta) PPh3
and di et hyl azodi car boxyl ate (DEAD). Thioether Iipk may, be prepared by
di spl acenent sefts ar ppéaaHy alkplaye) a?@%um?fl%@#@é&%géé?ic'gt%iﬂ?&gﬁa as
halide with g thi.olate anion. gepnerategd: - Ot oRAGHiON s@kcifict héighe, 9roup
Wi th base. V\ﬁ’é’lqr?lﬂgl%[IPlﬂc{}Eﬁ}th?@ﬁl§ﬁboﬁ%fg¥ﬁ§£géﬁetorret hyl ene gc’r oulp_,c it can
be formad bymaldeyit abdoesicotnnanispinethenanlfbrt end Siflilanopesi and enchrdel agjdsa
net hyl ketone 5 can be deprotonated usi ntg a stroqg laase ucra} as itfhi um
di i sopr opy| arfelseed Lipafhe R¥RrmBAGeeroel)y r acceprbls SRtSh B dalkyRehiPEE <
Al ternatively f ' RieRMiIEHy YeRreaedi ti on of an
.Pha@*rr%%é%% ?&%@Eﬁ gg.z;’(’l@@%aqaébr%a y Yefer

organonetal | i'c conpo S ignard reagent, to an al dehyde,

foll owed by oxi datEmmpés sfhempesndstaactrdimgde theypresegit anygniaen arekset fond. in

Sui tabl e reagents for oxidizing alcohols to ketones are well 10 known in
the art. [Lin ﬁlr?ﬁk’é{-i es containing other heteroatom groups al so may be
pr epar ed 1lési ng nmethods that are well known in the art. N, N-Di substituted
hydr azi né "conpounds may be prepared via reductive am nation of hydrazones
formed by reaction of dPrepacsisnsdinnGiedt Group 4 294808t an al dehyde. N, N

The skilled artisan will recognize that mGluR Group [ 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 aminc 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 diemylazodjcarboxyléte
(DEAD). Thioether linkages may be prepared by displacement of a leaving




15 Di substituted azo conpounds can be fornmed, for exanple, by oxidation of

t he corrqugrag}_,g% hydr azi nes. In nost cases, the precursor Ar and R

moi eties are reagr| y avail able, or may be prepared usi ng RGEVEOF22War d
techni ques of organic chem stry. Many -2bnpounds are comrercially

available, for exanple, fromAldrich Chenical 20 Conpany, M Iwaukee, WDEC 2003

Wien the conpouifisuchl S Nl GHNEhedlAL laiiondy@ickabd by defreyonaByn ofadhioy
prepared from avail abl e precursors using Straightforward transfornmations

that are wel Igrewpwithibase.he art. For exanpl e, carboxylic acids may be

converted into th orres di .acid chlorides reaction mith,,.for

exanpl e, thionyl chigh i%?ﬁ‘?rl‘ef)ﬂg?%w c‘iﬂ“@l“?sdé.lgg%gﬁwe%?&ﬁ%ﬂpe m“&u% a

reaction is qgﬁﬂécpgg aﬁ@r‘lagl\ﬁ’n'd?- FxahRl &oﬁte.wm@yf&scxﬁﬁ@kglanmegl 8 kbisgé oxy
e converte

functi on may Into the corresponding anmine by (i) conversion
of the hydr oxyh bgriepmtomnated waingeastiong bgseouph as lidhuragliisopsopylamide (bBAJ, ester

(such as atriflate, nesylate, or t | at.e) or halide, (ii)_ displacenment
Wih azide HeHoweddy( TrIOh St e Akt Bele- ¢ AlrBRm Uy p ckecpenyBpé

exanpl e, 3o ty i3 Blidh pAlPpnfetlliad Ysthpoud, ishdhugd gat i on
o 20 b g?angtqeﬁeﬁ%%\??g%ghgg%y F%%Exarrpl e 12, 1' DEC 2003 WD

00/ 73283 PCT/GiGgatd fe2ent, o2 dlddbpa, Jolewatkby onigatitn ofahp sembtentthydronsl uR

G oup | antagoni st activity, The pharmacol ogi cal rties of the npounds

of the invent&eH#P @aﬁi‘ﬁ@ne-arﬁéq‘?glédeﬁpﬁggépgwgﬁ?%g":rﬁglgo%/io %8‘1“?%%&7’%@&

activity1 Ex%’gjwﬁ?gfe g utamate receptor assays are well known in the art,
r

for exarere, see anori et al., 5 Neuron 8:757 (1992); Tanabe et al.,
Neuron 8:169 (1997)Link#t e muidties daintaning dether i Hséadodtemt BERES paise | B18Yi bdis i s

i ncorporated hereip by reference. Convenientl|y o] n .

i nvention m?rﬁ@ric{]ﬁﬁéd”?fg?%g&&h are 8¢ k??l%? lﬂetégﬁafr{és i| h}EP@ﬁPﬁ%’rﬁﬁ tgg

i ntracel | ul ar, Gal e WPk 7RY i HRNplepare@!Vis reducrive amingion esfo rdrasdies
receptors thaly can bind the cohpounds. Suitable receptor 10 constructs are
wel | known i rfoirhesd by treantidn aafea ajoposudsdisied tastirazops valh A aldehyde.\\aV.2d7/ 05252,

o O O B o R LT

enti rety.15Th ryohic ey cells, avall a%l e from
t he corresponding hydrazines.

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. When 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, thiony! chloride or oxalyl 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 2 Jeaving 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.



Anerican Type Culture Collection, Rockville, MD, Accession Nunmber CRL 15
1573) are stably transfected with a DNA construct expressing a reconbi nant
receptor. ‘Vﬁ’eoog\é%ﬁ’l y transfected cells are cultured in hi ghrgirasoseszRiVEM
(G bco 092) containing 0.8 nmM gl ut ani ne22-10% FBS, and 200 p. M hygromyci n
B. A protocol for nmeasuring intracellular calciumnobilization in re$daf803

to changes in ext me&gtd of @mpodings fop Qo8 Chapcladmtagonigaretivity ve dye Fura
has been 20 described previously. Briefl %/ HEK- 293 cel |l s, stably
transfected with aThhphemmsolngical popodengl thercorpandsaithe Bepren cangbe

| oaded with Fura dye. .The cells then are.washed,. resuspended,

mai nt ai ned at 1‘5’33’7(5@ H$Re é'é?q%éé &F%yﬁ??ruﬁjé]&no?zatagg‘@%eﬁ%@pﬁgr r 1@%?“ g

f1 uorescent St&g@{oﬁ-aék\ﬁé%ﬂé SN kSowH ih | HOTE CRPGRampR, sBeAramBEdeanl 37 C
ods,

usi ng standar and concentrations of intracellular 25 Ca~* are

cal cul at ecs usNagrom 8753 qt992); Tanaberestant Néukdy 80¥6920489hM dhe mprprgalegy
equation: [Ca2+].. = (F - F |E. L{ x. Kd 30 vm%re F '@s filuorescence at any
particul ar tifescebeq i bpsecpublieations ifNERTRPIALL! Bi7eIn PRIFIIGISY al | cal ci um
avail abl e, therefo I Salpd t eBtidi T mag K frirdied IRindeder m ned
by fully saturati ngt%‘éY‘{}‘?"t“{%lg' ?’Sr%d“?ég\%g?%gbtﬁeeﬁth e Ooa553 - 03
A detail ed prgisegothaf efeahiged imtgbitibe cfoimeacaiislanfcalchien imetéhzation ins cpliovi ded
bel ow at Exanpl e 15. Preparation of pharnaceyt, cal corTEos' t.i %Es cont ai ni ng
nE uR  ant agoPRSESSINZsEOMPIBAN TeaEptars tha E‘g’d’lﬁa DR TS aP VP RS The

compounds, of LUSENSHL 4 b e Bl A8 ol 89 bieribenrel ogiciad, moepr der s

or di seasts. hesSe “conpounds pically be used in therapy for
human pat i ent §7/05D83, feycoalesn dfewhisk dire herablyeintorpematedebll cefarence in theix
simlar 10 or identical diseases. In therapeutic and/or diagnostic

appl i cati ons, €RHéBeconpounds of the invention can be fornulated for a

var i ety of nodes ofradiiik 95 k00 MhurdicdiBsic ISRYQIS, AalbioTiaRlhor
e

| ocal i zed admi ni stration. chniques and fornul ations generally may be
found i n Reni Agievitas Fper Geloet Colidctist, &oecledlle, DMR, Reewsponr Numbgy

accor di nglt o AN HooHRTB A Eoieh et 1o, B crns i dabregtl o PBAIRS,
exanpl e, in thQe hipatieRtabgfrAdtitidRenPpase culordgehighrghitose DMEM (Gibeo
092) containing 0.8 mM glutamine, 10% FBS, and 200 uM 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
performed 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 - Fain /Fma) x Kd

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

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



about 0.01 to about 1000 ny, preferably fromabout 0.5 to about 100 ng, per
day may b 6'56?513 nost preferable dosage is about 2 ng to abo t 702 ny

20 day. The exact dosage will depend upga the route of adnif Y132, the
formin which the conpound is admi nistéred, the subject to be treat qq}E[:tﬁm
body wei ght of the subject to be treated, and the ref erence and
experience of the ﬁatdc@ﬂdﬂi prproqoh fayi lesUaH thepERmRARESS A %Fﬂ‘&‘inﬁ%éﬂrﬁb@%’j salts
are generall no ég those of ordinary 25 skill in the art, and may
i ncl ude, W Véﬁﬂ but not Iimtation, acetate, benzenesul f onat e,
besyl at e, benzoate bi carbonate, bitartrate, brom de, calcium edetate,
cansyl ate, carbonate, citrate, edetate, edisylate, estolate, esylate,
fumarate, gl ucept atrepagtiononst ephaginatarticak, cqhyesiioog| geptaming; anGluR

hexyl resogci nat e, ani¥einddIdHddethelingie &b heatite nelmolirgicah divordiers

hydr oxynapht hoat e, iodide, 30 isethionate, |actate, |actobionate, nalate,
mal eat e, nmandel ate, nesylate, nucate, napsylate, nitrate, panpate
(embonate), pant otmnabmpomidsscpfnaicelrdrﬁmmfav@ﬁﬂ i1 figamng: ey ieingical

| | at t t b t t t
ot obel at e. doxeets gk et WL P Ehpvagp MG B R Al 7L

S00/ 15222 1 ¢ 401 ek AZmE dici nenamhesmlar
Rem ngton's Sﬁphmacegtl H%O%%Zéﬁcggg b('é)%%t h ed. t3) l\/ar(r:lk Plubl i shing Co.

East on, PAo( 191Genticalediezasesd phar maceut ically accept abI e sal ts incl ude for

exanpl e, acetate, _ benzoate, br e, carbon | onat
hydr obr omi de, hydri8cHies?ReREs % iagRasuC PP Faq{on? napsy tgléﬁbgpgﬁntgee

(enbonate) qpﬁ SRR G tedfoth¥laftldtor aSHFiehNeH ﬁodé%lﬂffa‘iﬁ':ﬁmsﬁﬁndrﬁnhﬂMg
Dependi ng on e specific COI’I&I'[IOI’IS being treate such a gnts Oéﬁn
cally

formul at ed i rdystemicand topica airi Wcalized @dmimstrationnd fé%lﬁi@H'FssF

local l'y. The { At
Sust ai ned 10 arellepoted i REmagfonttpy fee AUBTRoRaeds Cug RE R@@éﬁmrer

Techni qugs; f ol Bt b@.t]’haj}{ anf eadMadksPubdishion Coryl996).f ound in Rem ngt on's
Phar maceuti cal Sci ences 8t h ed , Mack Publishin

(1990). Suitabl e rbust eemn@-yldﬁ rﬁ%@!&élg & Ahe inygeticn a’esggF‘i”‘H”ﬁuchr ?e%lf'lgl
transdermal, d3s Ienlailngct - M}ﬁ@l in BRS@Lan@Ent of adult humans, dosages from

about 0.01 to about 1000 mg, preferably from about 0.5 to about 100 mg, per

day may be used. A most preferable dosage is about 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 subject 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 pbarmaceutically acceptable salts may be found in,




intestinal admnistration; parenteral delivery, including intranuscular, 15
subcut aneowgy ok éarredul lary injections, as well as intrathecal, direct

i ntraventri cu‘ﬁ ar, “intravenous, intraperitfeneal, intranasal, PEY/USHVIS3Fcul ar

I nj ections, jUSt to name a few For inj ection, the agents of the |nve|nBELom3

be f t d
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physi ol ogi cal cgalEddeonPA f(e990) For such transrmcosal adm ni stration,
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formul ati on. Such Pesforedphamaratigdlyeacsrpipblg seinFde nfor gxamples aceggte,
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choice of carrier and suitable manufacturi ng practice, the corrp05|t|ons of
the present sucvimate, gulfate,norpamsaiecul ar, those fornul ated as sol uti ons,
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carriers vellgqkp % d Thtb Nfquid br 'sﬁﬁcP d36z8 OBAHE Iné Wdinddibreretiosysemidally or
adm ni stratlon carriers enable the conpounds of the invention to be
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Phar maceuk§ caTe einthe i nvention
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effective 1 DEC 2003 WO 00/7 283 PCT/ 1 DEC 20Q3 %nnount
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of the erein. addition to the active
i ngredi ents, {hasgaphasmeaatiiosal pasiresi t lddm:ry 5 meojudimnt anwasuictlb] e

phar maceut i cal |y acceptable carriers conprising i ent s Xi I | aries
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whi ch can be U%e?g y&héﬁl%ac.ﬁhlﬁdeﬁ&ls' ﬁanQﬁg%ﬁPﬁftﬁhhﬁnsorf@&mdumre@ecd@& loral
e

adni ni strati off orm l'ets, dragees, capsules, or
sol uti ons. 10jusher maecafdweal preparations for oral use can be obtained by

combining the For injection, the agents of the invention may be formulated in aqueous
solutions, preferably in physiologically compétib[c buffers such as Hank’s
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 manufacruring 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




active conmpounds with solid excipients, optionally grinding a resulting

m xture, and processing the m xture of granul es, after adding suitable

auxi | i ari eX¥0 ?‘1(5)7 32%%sired, to obtain tablets or dragee cor esPCHBUISOMIsR2
excipients are, in parti cuI ar, fillers-Xuch as sugars, including | acch:EE 2003

sucrose, mannitol, or sorbitol; cellulose is preparations, for exanple
mai ze starch, tm%ﬁ:%@é"ns idi6ifae & pafpke. MRtaninaSibALE he effitiat iamougm
tragacant h, et

| ul ose, hydroxypr | met hyl -cel | ul ose, = sodi um
car boxynet hyl iscwéll mlmu(emvm)mmmmbmsep&f) f}d.mth)s;«m espeeiakiy iy bt of the
povidone). If desired, disintegrati ng agents nay be added, such as the
Cross- I|nkeddﬁﬁiéllhiﬂl/"fi1 Pﬁﬂ%?"&l"}‘ﬁ@)ﬁ'émmagar or alginic acid or a salt thereof

such as sodium 2o;al,gh:nat &, ¢ 398e 1S§1’c@§n@r Rhedé PHaMHEPerMchh cémgéﬁ@dn@

coatings. For this pur pose, concentrated sugar Solutions may be used,

whi ch may ©pt m@padoln;auc@ntaalmptgmnceanedﬂycacccmlﬂc cpmeys/pw;mlpgmg GP“FlEJGh’é
carbopol gel, polyethylene glycol PEG% and/ ni um di_oxi I acquer
sol utions, anendduianes owhighi &clisats oR °§e§§1‘132§ sH’Ievé‘ﬁ Vi RERPRRC Iﬂ)‘lg stuffs

or pignments na .add £ I tg;g,gge sf fofmulated
i dentificati OB'YBPMPSDS ﬁ'glr %:B?Z%@tfj’lpﬁﬁag% conb?lr?gt i ondsfﬂg:?l active
conmpound dosegyr BhRladBGEstktieal mpy ®pamatheofesmwhl ¢dblatnindiageass sapamest |of
include push-fit capsules nmade of gelatin, as well as soft, sealed
capsul es nadesafinepsi atin, and a 30 plasticizer, such as glycerol or

sorbitol._ The pUShFEIt l%%ﬁspgg%ag@bng%}t&mge% ggbb%eﬂ@?rcggibgﬁﬁgmen

admi xture*Qith fil bi nders such arches, and/ or

| ubri cants sug&m@scd-;qioﬁnwwimgﬂ&’stxuipxemte,ammiwawmm@pg |aorr¢allnyg mixture,
stabilizers. In soft capsules, the active compou Gg it bzfg ol {sollcyeﬂr or WO
00/ 73283 -26 FRCTIROSSSFPE 5D MIZHEDH & 8™ IR s B ng | & SRR fatty

oi 15, 1 qui d_gagalf idowls hiigia? dr@%mwm%@lmmma&e@ pukioaRdd | on

stabilizers may be’ add e present invention, th us general ly descri bed |
will be under sﬂleﬂckunblaesugamdndlgdnwlacefsermﬁt@et BapHp! ’f%‘l sesRitRhy é%{ﬂi?l es |

Y\Irlmc'?l ﬁéeﬁrgééﬁa@géﬁ@ pa l%%ﬁr@g;_l % as%?]glr per| %nt al I\/bt hods 10
Capi |l l ary gas gglgﬁg,naé&gr a,gggcgn@,ndmgm% &g idse al hydiadayprepybnethylagetisbbseisi ng
sodium carboxymethyl-cellulose (CMC), and/or polyvinylpyrrolidone (PVP:
povidone). If desired, disintegrating agents Imay be added, such as the cross-
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,
concentrated sugar solutions may be used, which may optionally contain gum
arabic, tale, polyvinylpyrrolidone, carbopol gel, polyethylene glycol (PEQ),
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, optionally,

stabilizers. In soft capsules, the active compounds may be dissclved or



a Hew ett-Packard (HP) 5890 Series 11 Gas Chromat ograph coupled to an HP
5971 Series Mass Sel ective Detector [Utra72 Utra Performance Capillary

Col umm (cr%gé’PfF?ﬂ?éd 5% PhMe silicone); colum |ength, 25 mPEHUEMISR22 d. |,
0.20 mm heliumflowrate, 60 nL/mn; ifdector tenp., 250 G terrperatu‘rg E@UJ
program 20 C/min from125 to 325 C for 10 min, then held constant at 3 E

for 6 min]. Fhigenteddn aimblenliqdigpiychwas fpry falspaiuidipapifnalorebquidni pl at e
250-msilica gel HF TLC plates. UV light sonetines ip copjunction with

ni nhydri n angobyetigdengg!ygols(Pshy In a Eé?ﬂ’ss“’(bﬁpﬁﬁsam%g?ﬁ&;p' Co.) were used

for detecting conpounds on the TLC p t S | L,ANsS were
20 purchased from eprﬂf’e&fi‘%'ﬁm&?e csaé&%%i]y((%??\%ggk?él?%gvﬁf,klaé{ogﬁgﬁdégem' cal

Co. (Saint Lopidly Btefefdnekao Grefillonlingexsmplésyl whishiaeeprowided W shaprof
Scientific (Pittsburgh, PA), TC Anerica (Portland, O?&] or Lancaster

Synt hesi ss ( \itasitasion afHpre XS uEppdedite be linpreg af RE PSR IXEAUCRans- 4- m et hyl
cycl ohexyl)q uin oli n e-4- carboxam de (403) A solution of

qgui nol i ne-4-carboxylic acid (173 ng, 1 mml), and 1,1'- carbonyl dii m dazol e
(162 nmg, 1 mmol) in dinethylformam dexaRpLESWas heated 30 at 50 C for 1
hour. After this tine, trans-4-nethyTcyclohexyl am ne hydrochl oride (150 ng,
I mmol ), and NN-diisopropylethylamne (0.262 ni, 1.5 nmol) were added and
the m xture heated at 50 C for 16 hours. The reaction m xture was cool ed,
and dil ut ed renerabExpesimental Mthads The organic solution was washed with
water (3.x 10 nL),~ ). id¥em fdedal dekaivede bbiied 2608 VWO
00/ 732831927 1 DE&?&W%\%FK%%%%%%&? I\/gSO%s,]S iltered and concentrgt ed to
afford 156 g He®1d)Pafkard(3P) 6890 Serigs Hi Gas Chromgtpgiaph icavpled 220 RE  30)

211 (4) 173 (100 156 (71 128 74 1 ' : - @) ti
of Nf(% rans-gﬁgl?é% W?y@%ﬁﬁ)e%?‘ﬁt‘aﬁi ﬁSTc%'}%-@ﬁUéé?)t}ggng e E‘ﬁ% %ﬁ{sl% {?olnogf
qui nol i ne- 4- qafikRAKYkidssidtked 591 M@ silibodBYD| doluramdenktt], 125 m; column i.d.,

0.20 mm: helium flow rate, 60 mL/min; injector temp., 250 °C; temperature

15 program, 20 C/min from 125 to 325 °C for 10 min, then held constant at 325 °C
for 6 min]. Thin-layer chromatography was performed using Anaitech 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 1: Preparation of N-(trans-4-methylcyclohexyl)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 50 °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 mixmre heated at 50 °C for 16 hours. The reaction
mixture was cooled, and diluted with chioroform (10 mL). The organic solution

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




I o carbonyldiimdazole (162 ng, 1 nmml) in dinethylformam de (2 nL) was
heat ed at @gog,zg% 1 hour. After this time, trans-4-nmethylcycl ohexyl am ne
hydrochl oride (150 ng, 1 mmol), and N, N-dji sopropyl et hyl ani Hel/P80Ag322

1.5 mol) were added and the m xture h&ated at 50 C for 16 hours. Thepft 2003
reaction mxture was cooled, and diluted with chloroform (10. nL). The

or gani ¢ sol ut 9% ahydeas\Medad Tfered apd eencemrated @ affprd 156Nmgati8 FIoinl) ,
brine (10 m) 3gri ed over anhydrous MySO4, filtered and concentrated to
afford 224 rrg“'Q 4 %9 of 404: rt=10.2 min.; mz (rel. int.) 268 (M4, 24),

267 (26), 211190 ¢ o Ik (rel Sft.) Qés)ﬁ)ﬁ, 3B920119).173 1200)2836 (7?12, EXAVPLE 3:
Prepar ati on o(ﬂl(fdlaw4- nmet hyl cycl ohexyl )i soqui nol i ne- 1-carboxam de (405)
A sol ution of i Soqui holine-I-carboxylic acid (346 ng, 2 mol), and 1,1'- 25
car bonyl di1 m dazole (325 ng, 2 mol) in dinmethylformarnide (4 nL) was
heated at 50 EXAMPLERUr. ApLehrdtithSofiN-(Fanst4-Aitryldcldheb))yrdiipgaxyl am ne

hydr ochl oride (300 ng, 2 Mo ﬁk@l‘ﬁ | sapropyl ethylam ne (0.523 nL, 3
nmol ) were added and the rn'x‘lfa)lf]r:’% egpgﬁéﬂ?:\t 50 C for 16 hours. The reaction

m xture was cool ed, and diluted with ethyl acetate (20 nL). The organic

sol ution 30 was washeduivint & Yeh@ne(Bearbdiyliolacid PIBnmg( 20mmo)), addi Kir-over
anhydrous MSO4, filtered and concentrated to afford 429 (80 9% .of 405:

rt=9.19 riit. ;cagpenyldizmidazale (16228 | mmolpip) dimptrylionpeamids §7 mlPeyas beatgd (1) |
156 (23), 128 (40 12.(64). PCTI USQQ/ 15222 / .
PCT/ u(5003 1522"3 %6098 2‘(19631(g9<‘3£NPLQE"T‘JE’ g&épgr%’geti %&Wgyd&%lme
(trans-4-net @&MWMB@ inf0auhRel) wel 8- caiiisprapyiaeyldmie) 0 A6z et i.on of

i soqui nol i ne-3-carboxylic acid (346 ng, 2 nmol), and 1,1'- 5

car bonyl di i i mmobl weresailedynd shenmidtyre heagd e SBYIG & nreyss. ( FhgiIpackias heat ed
at 50 Cfor 1 hour. After thi i trans-4- c é%lr% .
hydr ochl ori dem’( G vﬁﬁcoﬁ’iﬁ‘;ﬁﬁ?‘fﬁﬁ'ﬁﬁ%b‘i@l@&r?éﬁlgﬁ@ghl);?‘g% e {98&@% M., 3
15  was washed with water (3 x 10 mL), 1 ¥ 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-(frans-4-methylcyclohexyl)isoquinoline-
1-carbexamide (405)

A solution of isoquinoline-1-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. Afier this time, frans-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 wasbed with water (3 x 15 mL), brine (20 ml), dried over anhydrous
MgSO,, 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).



mmol ) were added and the m xture heated at 50 C for 16 hours. The reaction
m xture V\B% cooled, and diluted with ethyl acetate (20 nL). The organic

sol ution 10QNE3Hshed with water (3 x 15 m), brine (20 nlpcrAishifsover
anhydrous MSO4, filtered and concentra®®d to afford 377 ng (70 % of 406:
rt = 9.65 nin; mz (rel. int.) 268 (M-, 9), 240 (6), 223 (16), 2111 ([DEL)2003
197 (13), 17BXAMPLEL&S (55PrephRRiochldIO)-(rrdis2- 3B yicytfhekifboquinolfk0) - 1S
EXAMPLE 5: Preparation of N-g_gﬁ%k%mdermb qui noxal’i ne- 2- ‘car boxam de )
hydrochl ori de (407) A solution of 2-quinoxal oyl chloride (193 ng, 1 mol)
in dichloronethane (20 nL) was treated with trans-4-nethyl cycl ohexyl am ne

20 hydrochl oride (AS®hipn df isoguinblindBdampiiyid fed (U62mel ) amel)sidd 194 at
ambi ent terrper‘z;\turgi for 60 mn. After this tine the reaction m xture was

di | uted wi% h cabeaMdiimidazale (32500813 moxibingdigishiyHosaamide ¢h migswasmbdaed wi th 1
N NaCH (2 o DY 20 ni), . dried h . Tr eat nent
wth exf:es)s( %MS%)CIC i#’g?eﬁiﬁ'&l‘ e%mﬁf“ o%\é‘gj %g’i}i%o%i@%s ’\ggﬁ’%ﬂlﬁg}% r2nSen
t=12. 61 ni n.hydibehléri@ (301 7 1.(14),
129 (100 116 Ezo? ’ 1(0380?511%%2,%3801%’2%‘1 , ﬁ'%%?fg#%%ﬁé%@'%?e%%r BN o
N- (t r ans- 4- memimpl)cweteotvidry lapd Ehe( hixnprgrhezet e} 50 €6t fondii dard. 408 38ktidn

solution of 6-(1-pyrazole)nicotjnic acid (96 0.51 mol), and 1,1'-
car bonyl di i mfaé%%wiﬁe"@%g ‘“Uléﬂ gt ""’rhiﬁif i ng@lmlo}-nﬁhﬁ Héa@ selutonas

heat ed at g50 yasf asHedN@sth - witkt hi ind (ENSHAYT Y CLIH{}, l.am ne
hydr ochl ori de (576asng, 0. 51Wrrrml ,xt é%mngwésé%@g% ) erT‘tE.Lc?I lgtfnéfne g}(%S m.,
35 0. 77 mmvol )MgB0e, fatrdedlamhabntdtgraredxt afferdazit mg (20 H0f@06or 16 hours. The

ti I Xt . I MRV Lth ch f nL). Th
or gani ¢ WD égﬁ 3%881/?@-%%%%‘ggéé?%“ﬂd"@inﬁ%@%&é% ¥ uater (4 x
207 S bt nd1DrF TG 455 BP0k (0Bid 13409 1RRYSY G ITNSOR. 111t er ed and
concentrated to afford" 75 ng (52 %9 of 408: rt =10.5 mn.; mz (rel. int.)

204,030 EXRAR) 112 ot 46 A 10 5, T
A solution of 2-quinoxaloyl chloride (193 mg, 1 mmol) in
dichloromethane (20 mLl) was treated with trans-4-methylcyclohexylamine
20  hydrochloride (150 mg, 1 mmol), and pyridine (0.2 mL) and stirred at ambient
temperature for 60 min. After this time the r.f:ar;tion mixture was diluted with
diethy! ether (50 mL). The organic solution was washed with 1 N NaOH (2 x 10
mL), brine (20 mL), dried over anhydrous MgSQ«. Treatment with excess 1 M
HCI 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-methylcyclohexyl}-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, trans-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 bours, The

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




A solution of 6-bronopicolinic acid (3 g, 14.85 nmol), and 1,1 - 10
car bonyl dlg{m dazol e (2.41 g, 14.85 mmol) in dinethylformamde (30 nL) was
heated at 5® 8 2 hours. After this thgre, trans-4-net hyl pybsdevsyizani ne
hydr ochl ori de (2 2 g, 14.85 mml) and N, N diisopropylethylamne (3.

22.3 mmol) we apd th heat hour Iﬁl%c 2003
reaction Zn'xt E@géﬁg% th(éd?wﬁ?rqﬁ‘gt ﬁ{ﬂng @@{5@1‘3 %&61 ﬂ{-l; The
15 organic sohnﬁyd@éusvmgswa&h@%dvunmoﬂ@én@ﬂamﬁ% X079ty (5D AFOOUS -
extracts were washed with ethyl acetate (2 x 250 nlL). The conbi ned organic

extracts wer et=tl0. 2 aniny en/zdrehyidt. pR&4 YSOUS). 1189 (48D e 2A180)c ddé dhi)s A1 2d.

Chr omat ogr aphy23)p%0 {1®. crude product through a Biotage silica cartridge (15
X 4 cmi.dk) using ethyl acetate - hexane (1:3, containing 1%

di ethylam ne) afforded 3.84 g (87% 20 of409: rt=8.36 mn.; mz (rel.
int.) 298 (MFEXUMPLIB ( M+, PrephratRaef( ¥ éypnsp4-methdyyclolrgyl)(638) , 203 (38),
184 (44), 186 (44), 158 (47)brohiupidotinamidel@09100). EXAMPLE 8: Preparation
of N-(trans-nethyl cycl ohexyl)-6- 25 (phenoxy)picolinanide (410) A nitrogen
purged m xture of N-(trans-4-nethylcyclohexyl)-6-bromo picolinan de (446
my, 1.5 mmol), sodAum)lpma)fl Gorgreqdcotipic 2egl fHhog,) 148Admmol), and 1,1°-

With 30 Al GRBIRIAEAS tral g 13- St il i AprhAB-Ehide cioat) SERE,
(9:1, 5 M) | Weed 503008 WL 1B HRPTl dipneneRLORRIRA LRRITL L (86

ng, 0.15 mol e mxture heated at reflux overnight. After this tine
t he reacti on hydrbeheridmé2.2 i, | 14t 85d mmolp, atdhi] N-dosipaonylqtizamine (éln% in'IJ, t er ed.

The organic sol utlon was washed wth vvaterhéélz X %grrﬂ_ irl ne, Led over
anhydr ous MyS&%? FmoDepers adad 35d tbp RinEYaheded éh & BFRP“BSF t crude
product on si} WE@%H( e Wak Q901E§2§ﬁd cﬁﬂtedp%htéu%qoécké?@%s,do Eﬁi@ 1693

chromat ot r on) acetate - hexan :3, containing 1 %
di et hyl amime) or@.ﬁ:b@nﬂﬂdn%asngasmﬁd wigh mfatcdt](@ x B0&8nld6 fiha. gquedus €xtmkts int.)

AN I G Y G T
N- (adamant yl ) were(dried over anhydrous MgSQs, filtered and concentrated. Chromatography
of the crude product through a Biotage 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 §; Preparation of N—(rrans-4-methylcyclohexyl}—6—
25 (phenoxy)picolinamide (410}

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

30  dichloromethane; 83 mg, 0.1 mmol) in toluene - tetrahydrofuran (9:1, 5 mlL)
was treated with bis(dibenzylideneacetone)palladium(Il} (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 MgSQs, filtered and

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



pi peri di ne)nicotinam de (411) In a seal ed tube, a solution of

N- (adamant %b-og- rononi coti namde (335 1o ng 1 mmol), piperidine (2 nm),
and 1, 8-di azabi¢ o[ 5. 4.0]undec-7-ene (1 nL, 6.7 mmol) was bepiQeh/ak; 200 C
for 5 days. Workup and chromatography t#Pough a Biotage silica cartridge
(8 x 4 cmi.d.) using a gradient of chloroform to 5 % nethanol in 1DEL 2003
chl or of or m af CSFRBYOTODNFih3ety! afetdd T hexand X188, ndontzining 21 % r dibthylafiing) 339

]
(M+, 100), 298 .43 2 4 (10), 189 is (12), 161 (15). EXAWPLE 10:
Preparation o%‘féﬁf%qdr%ﬁ@g@i@ﬂ ?&Q{CI ohexyl) benzot hi azol e- 2- car boxam de
(412) 20 Usi ngr+Ra6nmin)Oth/oreBkindlB16 BrmaiResss (M32233)5953 1989 @
sol ution of pqtlgsw?l)gqgg)ﬁﬁgag@?é?’ ?—& (%g} ,11%9,7 g?l(g’.gl 3 R r (%ég%%{) was
treated V\ngh 2- met Hyl benzot hiazol'e (2 g, ) dhd the m xture heated
at reflux’for 2.5 hours. After this tine the reaction was filtered hot and

the filtrate EXAPHEG po CcoO ; L QaaNBstvienjextracted once with
di ethyl ether (200 25 21_) ang}ia %i%gﬁwh}:ﬁgiﬁ%%ﬂ]ug%hase acidified (pH 1)
ed : u

by the addition of concentr € aqueo phase was then extracted
wi th dichloronethane (I x 200 nL, 2 x 100 nL). The conbi ned organic

extracts were driefn @VRhledahy/H OMa (o} k- : t to
afford 400 ng (15% of genzothi azo?%@%(rafgﬁwgcka?&& 8¥;ﬁ§£}éiggu@?%n of

benzot hi albl emz takBeiyPpiperidioe (2 (459 and) 1, 22diarabigyclojhd.OJundec-7-ene (1 mi.,

1, 1" -carbonyl dij m dazol e {325 Jmpl ) _in di hyl formam de (4 nL) wa
heat ed at 5)6 g,Hf W@}h%ﬁr f’caﬁﬂ“dt g[?z@‘ﬁi ?T?qrgl‘gﬁgw%%?%@ﬁ%%@gwhém nz
hydr ochl or i decHr38éh ABiotdgd MR ?ra-u%%t(m' i éelpwgwfs%g%gﬁmeﬂﬁof thigfotortt: . 3

mmol ) were added and_ the m xture he€ated at 50 ours. € rTeaction
35 m xture wa¥ tBdnehandd el chlpwdomuafiotded 100HA% Y dH4¥InL) . The sol ution was

extracted wt -acet at 15 he hyl et ate tract. was t hen
washed v\§%0/ %?3%8’ E’éd@%oﬁi‘gﬁz’%fﬁw 1iby s RS ?3?5(131{') 20 189 5.

, ri ’(651 {) Dilution of the remaining solution with ethyl
acetate (50 m-) and cooling to -20 C afforded 25 ng (5 % 412: rt=9.62

mn.; mz (regxANbLE fpf4 ( Wrepﬂfs:}tionzo?f%\f-((gzms-g-]fgetg%gc}ﬂoge%D( 18), 179

benzothiazole-2-carboxamide (412)

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 diethy! 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 combined organic extracts were dried over
anhydrous ‘MgS0s, filtered and concentrated to afford 400 mg (15%) of
benzothiazole-2-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. Afier this time, trans-4-methyicyclohexylamine
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 bours. 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




5 (29), 162 (100), 135 (69), 134 (67), 112 (53). EXAMPLE 11: Preparation of
N[2-(2,3 |0fl uorophenyl)et hyl ) qui noxal i ne- 2- car boxam de (413) 10
Preparatio P 79283 difi uor ophenyl et hyl am ne 2, 3- Di f| uor obenegr/use@rsezte (5

g, 24.2 mol) in acetonitrile (20 nL) weH- treated with 18-crown-6 ( fﬁﬂ%
2.4 mmol ) and potassiumcyanide (5 g, 77 mol). The reaction was hea
reflux for 5.%ithads. H(’_ﬂh@lﬁr@ﬂ?ti\rﬂar \WeS midh, lant egtinel (15 mil. et MYilureihefr the 100
m.). The resulting organic solution was washed 15 with 1 N NaCH (3 x 25

m.), dried owemaimhgdolotisn M@yl acdtate (88 mldraad codlingetnt-268t $Hafferded 26rd 3. 71
g of crude 2, 3- ?SU g{obenzyl cyanide. Wthout further purification, | g of
the crude ni t‘Pg oS ' reated with borane- tetrahydrofuran conplex (20 nL

of 1 M and h‘?afsa ﬁ‘ﬁnfﬁﬂk!ﬂe&l fﬂ) é—’iMUf*" 43) 19358)'[@175(29) R3t(ng), ngaction

m xture S dropwi'se wi th 10% HCl (10
m.) foll\gl\%ed (gy conc(gn r ?536% (@58’5j ])2 Erﬁ m xture was heated at reflux
for 30 mn and poured over ice. The mxture was basified by the addition

of 10 N NaCH ¢£2QAnii)E 1ike Ml mtﬂyﬁ%@gﬁ 2§r at ed with diethyl ether (300

m.) and the aqueous phase re g e IR extracted
with 10% HC (3 x 100 m). e COR‘B é}ﬁ)cf%a)q extracts WEEI? asified

using 10 N NaOH The resulting basic sol utlon vvas equilibrated with

di et hyl her. ThepQhdfitidn &4 4 edried over anhydrous
MySOH4, flfotered a concentrét-(ag{q ?‘fsﬂﬁﬂd crude product. Kugel rohr

distillation vyi el dza- Mombe@l%cﬁmdm{&gﬂdﬂlmmobb@n@?ﬂmﬂﬁﬂto(ﬂﬁj@)l-) ofas2 3-

140 ?‘7’§°p?§2yc'(ep;e%$”lé} Biopn-0 (58 fgppt ighol s PosyuEtic; () by 77
(15), 75 (22)puly &%d‘n' #aY gehen¥t ket frgnisneoad. i nﬁhér&aﬁ@ow de
(413) A sol utlon of é | 'uor ophenyl et hyl am ne (212 ml; 1.35 mol) in 35

di chl or onet hadlhm(dlmhrdle)thmarr(é@ =d)wi The resyjting oxganisysolutimovagwasiedo ny,

L %2 X, B 200 D 004103 EOU VR0 ASE2 e bR L) gk O

stirred 1 houonaétiratid fetagfbraviizh gdéfEttrﬁlde 2 8tdiBtoroBéRyNdykniddhe or ganic

Without further purification, 1 g of the crude nitrile was treated with

borape-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 HCl (10 mL). The
mixtre 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 diethy! 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 ¥ 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 =455 min.; m/z (rel. int.) 156 (M-1, 8), 140 (7), 135 (7), 127 (100), 109
(22), 107 (31), 101 (50), 81 (16), 77 (15), 75 (22).

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




solution was washed with 10% HCO (4 x 100 nL), 1 N NaOH (4 x 100 nL),

brine, dried over anhydrous MgSO4, filtered and concentrated to solid. 5
Chr omat ogr APHR»B#ough a Biotage silica cartridge (8 x 4 cnPCTASPVIEEhg a
gradi ent of hexane to 25 % ethyl acetate33in hexane) afforded 209 ngy iéi‘i{«)
of 413: rt=10.08 nin.; mz (rel. int.) 313 (M~ 25), 186@67), 157 (8354 2003
129 (100), 10&mdlB6pllowtd bt byriding (2 BL), FollExedvby Hiaylamingp@ramlon Ble .
N-[ 2- (2, 4-di fluorophenyl) _ethyl]quinoxalipe:2-carbo 1 de, (414) _15.

Prepar at i on ofﬁaQ?QP&?#F%ﬁ%blli@Wy@gt‘h ‘%W"Hg d?%‘h%%ﬁﬁd&ﬁ%#&&é&% aci d
(59, 29 mnal) i ' | )100YEE) hear ’d 4 & looXmb9r 10
mn and the ei%lé%és]n %%+e§cﬂ}tgrlpq:@%\%c}ogy )di still g'?iign. The a?:)'l d
chloride in dpghe,ordeiFdt bage aifiroly MaSOadditréd amdcooteedtrated 78 Gplidol uti on

of NH3 (20 nmL) in dichloronethane_(250 mni). TrLﬁthy#ani e 20 (40.n) was
added and & heChrageatpgrapky ithrosgh at Biomgeerilics SAPEASE (P & 1o t™Me6-Inh HSINE The

sol vents were_t hen or at i 0} ¢ ' I ] t et hyl
ther (500§ a0es SY HESHR B2 bl el R hDGnEPAICH o) 200 I, B
1 NNaOH (4 x 4p®9 nmL), dried over anhydrous MgSO4, filtered and concentrated

to afford 630 ng (13 % of 2,4-difluorophenyl m.de.,..25 \\ t rther
purificati on, rt=hid.Q% mde; M&@l-(%gb:ﬂhagsMFnz%tl%gﬁg@r c}g‘zr(%é lﬁ&mi%s
treated with Bfane(kles fhthydrof uran conplex (10 nL of 1 M and heated at
reflex faro 16 hours. After this tinme the reaction mxture was cooled in an
ice bath and treated dropwise with 10% HCO (10 nmL) followed by
concentrated HOJ (10 nl). The mi xture was heated at reflux for 30 mn,

cool ed, 30 angExbadPiireiR:by tPepacdidn ahWd2-(20-aiapledp) ). The nixture
was equilibrated wth di et hyghyRiiabxdlfe-neirtaxdmide(dddueous phase renoved.
The organic solution was then extracted with 10% HO (4 x 50 nL). The
conbi ned aqueous extracts were basified using 10 N NaOH The resulting
basi c sol1gion waBremrationni? delifnorophienylethylamingr (50 nl). The organic

cxtract s s g0, VOO (520334 B SRRl 20, i SoRoslsoalyr o
was heated at reflux for 10 min and the excess thionyl chloride removed by :
distillation. The acid chloride in dichloromethane (10 mL) was added to a cooled
(-78 °C) solution of NH: (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—diﬂuorophcnylzicctamide.

25 Without further purification, 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 HCI (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 mixture was
equilibrated with diethyl ether (50 mL) and the aqueous phase removed. The
organic solutiop 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,




of 2,4-di fluorophenylethylamne. rt=4.27 mn.; mz (rel. int.) 157 (M,

10), 140 (7‘%2) 135 (9), 127 (100), 109 (23), 107 (31), 101 (47), 81 (1e),

77 (13), QY7335 N[ 2- (2, 4-di f1 uor ophenyl ) et hyl ] PCT/US00/15222

gui noxal i ne- 2- car boxam de (414) A sol ut i of 2, 4-difl uor ophenyl et hyl irﬁflt%ﬂfl
(147 mg, 0.94 mmol ) in dichloronethane (50 nL) was treated with

2- qui noxal oy| dridd over ciehydte® MgSO4, fiktared.)andfaon¢esimied 9 afford H@e((@5H/))

followed by trjethylamne (0.5 nl). The 10 reaction was stirred 1 hour ;and
diluted with %ﬁ%ﬁr@hﬂ%?ﬂwg‘f%@ﬂ?&sz The organic sol ution was washed with
10% HA (4 x 40 inl MNP idd xs72A0 by, 1401 (me133(9)ed2pY es0)anbydr ous
MSH, fil ter%gq%%%gﬁgzgﬁﬁf gff){@ §g%§ 7; _oomga]t ograghy t hrough a

Bi otage silic %‘a r ? ! émr.d.% using'a gradient of hexane to 20%
ethyl acefate (in hexane) afforded 95 ng (32% of 15 414: rt=9.41 nin.;

i . int.) 313N .4 & & ide 140y (36), 129
(1éo§,r6102I ? 353, 713[?%4,’&'@02 énﬁcl%é%ﬂi@%n Fé@hﬁaﬁe})éﬁﬁgc} ol |)0\(M n)g

substituted N-[2- (4 §dludvnophenydifatchgphieny2Giyhaiimo X7 me, 20 S4r poselhilHes were
prepared: EXAVPLE 13: Preparatjon of N-[2- 5-.di f | uor opheny. t hyl

qui noxal i ne- 2diekiprsmeshane d80 (mhkywas reptes be‘f W%&fgﬁfﬁg’fﬁflébg&% %5 g, 29
nunol ) vyi el de 7 9 " = qiyf | heNitletlylnliae(MS.mL). Th
2,5-Difl uorop[ﬁgl% é%‘?%%ﬁ%%‘%g@)z@ﬁ{ﬁ) , gn 2- qui noxrgl )oyl .ghl ori de
(384 ny, 12 Miehdtical way diertd A1 HonpndaRuesl with dittyl ether-G0Q mlpi nThe @ganicr e

18 058 oSl 4 i 19 i o)
N-[2-(2, 6-difyx t ' ' d irfetddd k6) s@id
5 11 ot opheryi ot co et B | R ed 744 mo. (ao0R of . 35

2, 5|—di fl ugropmmmmgmpl?nmﬂ?:ghzaasmrgbmﬁ@omm@t(%xpt?ﬁi% ikd) MSRE 22 f
, 2-qui,) . ' 84 ) 770
ol BC Soduls) BoMhest i RulE il oY) s i B2y 7T o
15 414:

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 siinilar 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-diflucrophenylethylamine. 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-difiuorophenylethyl}
quinoxaline-2-carboxamide (416)

2,6 -Difluorophenylacetic acid (5 g, 29 mmol) yielded 744 mg {68%) of
a5 2 5-diflucrophenylethylamine. 2,6-Difluorophenylethylamine (314 mg, 2 mmol),
and 2-quinoxaloy! chloride (384 mg, 2 mmol) afforded 431 mg (77%) of 416:



rt=9.48 mn.; mz (rel. int.) 313 (M, 21), 256 (1), 186 (59), 157 (32),
140 (10), ‘é% 0473,00) 102 (33), 75 (10) EXAMPLE 15: Preparation of
N-[2-(3, 4 ﬁarophenyl ) et hyl | qui noxahjne- 2- car boxazai deP¢U¥§013222
-Di fl uor ophenyl acetlc acid (5 g, 29 nmmol ) yielded 559 ny (46% of 1 DEC 2003

S A R R

of 417: 1o rt }nt.) 313 (M, 12), 256 (3), 186 (54),
157 (28), 140 (43) 129 (100), 102(37) 75 (11). EXAMPLE 16: Preparation of N
[ 2-(3,5- difluorophenyl) ethyl]quinoxaline-2-carboxam de (418) 15

3, 5-Di f | uor opEXAVEPIEE i18: aci ®régargtior?of Nd+P,%i el ded 1.26 g (78% of

3, 5-di f | uog ophenyl et hyl am ne diffiocpophenlyDethelihainpkatidesl-amibozahdde(41F) 2

mmol ), and 2-qui noxal oyl chloride (384 ng, 2 mmuol) afforded 298 nmg (48 %
of 418: rt=9.84 mn.; mz (rel. int.) 313 (M, 27) 256& 186 (63) 157
(33), 140 (9), 2031429D(fh16ﬂ)p,heﬂ;0®e(i¢331¢1d o f:8 (zmxpmommes 9'mpfdffer of i on of

o Vet ﬁBiy;‘uFﬁé%aﬁ%'r°“%%§;rbw§c PP B e BT e e ng
t he met hods OTS_PI ol gﬁgcg_]é, %’F’ﬁ’%ﬂqggmgﬂ%%?ﬁm°%ﬁ°7“m 133394%)6054)17ut|0n of

6- met hoxyqui n drochl ori de (500 ny, 09 mml) in
t hi onyl chp or irpte9.68minl) mimgreheiat.p31at(Maf 120x 250301 1I36L(54),AJ‘5t7e€28ﬂ.hl‘§) tine
the excess thgnnyds ¢tdop 102e3MpIsr(@tpved by distillation and the renaining
solid dried 30 under vacuum The solid was suspended in dichloronethane (25
m.) and treated w th trans-4-nethyl cycl ohexyl am ne hydrochl ori de (368 ng,
2.46 mol ), BRAMIE 16 ni) Preputation of AyR{Aine (0.345 nl). The reaction
was stirred at anbient tenpdﬂhhmoldlmbemghmnomzmwxm ¢18) r eacti on
m xture was diluted wth diethyl ether (200 nL) and the resulting organic

solution washed with | N 35 NaOH (3 x_ 50 ni) and hendb hF
organi ¢ sol uti on méémpfﬁﬁheéﬂameﬂmdaﬁﬁﬁdr@u@wl ]In§@ %8
concentr at ed o] I h a
Bi ot age sili c P 6 glgny?g%gﬁﬁﬁn%?nfﬂ)@Yt}uo?épﬁeﬁﬁeﬁl&%ﬁgg?K]Sg«gl%tg %gﬁ .

and 2- qumoxaloyl chioride (384 mg, 2 mmol) afforded 298 mg (48 %) of 418:

1t=9.84 min.; m/z (rel. int.) 313 (M*, 27), 256 (3), 186 (63), 157 (33), 140 (5},
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

30  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 diethy! 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 MgS0s, filtered, and concentrated to a solid. Chromatography

of the crude product through a Biotage silica cartridge (8 x 4 cm i.d.) using 2




PCT/ US00/ 15222 gradi ent of hexane to 50% et hyl acetate (in hexane) afforded
100 ng (1 419: rt=10.95 min.; mz (rel. int.) 298 ( 202 (56),
186 (66), @ﬁ%gﬁ% 143 (16), 116 (34% 101 (22), 88 (257CT5§%Q2%32 55
(44), 41 (85). 5 In a simlar manner $'follomdng substituted 1 DEC 2003
qgui nol i ne- 3- car boxam des were prepared: EXAMPLE 18: PreBaratlon

N- (trans- 4- mpirhdibmyafolexayd Yo 0% lhyrettiate (i bersnehaffadedl BO xean(tek) 2Do)

7- thhoxqu|noI|ne 3-carboxylic acid hydrochloride (302 ng, 1.26 nmol) and
trans- 4- met hyl 8yc|ohexy|an1ne hydrochl ori de (188 ng, 1.26 mmol) afforded

crude product ogmpm t)tf@ QY @bgqslgt 1ggnr(gg;gh5@(ﬁm)tm 15
silica cartri | exane to 50% et hyl
{E%x §§ 1@?&%23 2;% (4§?§ jag‘dfe 1p((rgo)du Recryst a(I) i zzlt i on

acetate (in
(2x) fronPhot tol uene afforded 4 ng (1 % of 420: rt 10 95 min.; mz (rel.
int.) 298 ( ) BBt Brinofidk33-chrbbkamitisd wet6) , 116
(42), 101 (gﬁ? £§§1€1§%21d5§1§é: 5%3%1%5 4)lgs 41 (Sﬁ%) 20 EXAMPLE 19:
Preparation @frepdréd:r ans-4-net hylcycl ohexyl) 8-

met hoxyqui nol i ne- 3- car boxam de (421) 8- Met hoxyqui nol i ne-3-carboxylic acid
hydrochl oride (250 ng, 1.04 25 mol), oxalyl chloride, and

tranms-4-nmeth gl am f s dlpe clbhedyrmol ) af f orded
crude producﬁ%?ograpﬁ Igﬁﬁmgﬂfe ‘;Hit?i?y mgﬂygh a Bi ot age
silica cdPtridge (8 x 4 cm| ng a gra |en of héxane to 75 % et hyl
acetate (in hexane) afforded 52 ng (17 % of 421: rt=10.95 mn.; mz (rel.
int.) 298 (M, 100, %@% lic_36@ (9jochibide (465, 1126 (39).
116 (12), 101 (11), N% g) 77 (7) (5), f’-}? EX@I\/PLEEII”S aration
of N-(trans- Mt)mdmymmcuwmciohmmammch gdg (4 & &up 2) and

N (rrans-4- faed Ui prodied " GhrbtriRipPaplly oFihd HBad pRAMAMANEAS m@é@@) 35 i

15 silica cartridge (8 x 4 cm i.d.) using a gradient of hexane to 50% ethyl acetate (in

hexane) afforded 21 mg of semi-pure product. Recrystallization (2x) from hot

toluene afforded 4 mg (1%) of 420:

rt=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-Methoxyquinotine-3-carboxylic acid hydrochloride (250 mg, 1.04
25 mmol), oxalyl chloride, and trans-4-methyicyclohexylamine 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 2 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 (7), 55 (5), 41 (8).

EXAMPLE 20: Preparation of N-(trans-4-methylcyclohexyl)-5-
ﬂuoroqmnohne—3-carbuxam1de (422) and N-(trans4-
methylcyclohexyl)-7-fluoro quinoline-3-carboxamide

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-




The nethods of Erickson Q Med. Chem, 1979, 22, 7, 816-823) were used to
prepare a W}J@?&Of 5-fl uoroqui nol i ne-3-carboxylic acid hydrochl ori de and

7 WD 00/ 73283 -36 flu oroquinoline-3 -\Ag,géoxyl ic acid hydroEﬂT’bjFP%’éz%om
mfluoroaniline. A mxture of these t cids (500 ng, 2.2 mole) in £C 2003
di chl oronethane (25 nL) was treated with a solutjon of oxalyl chlori g 'n
di chl or onet hafleofoiuinofitie-gfcagbowyliQ. atid nhisirpchlemdeo viEem by -GPeROEmNiRe.or mlni de (5

drops). The reaction s stirr overnight,  fil 2 radi sc CR
PTFE 0. 45 ni c%ﬁ?f%ﬂﬁggﬁn%’é’rﬁ%"gggg’ 6 24 Tgoje) ‘Fﬁgf"g‘g}?é ﬁa@&?@s@%ed in
di chl or onet hapﬁa& Rvitha sdfisbr dFeRaly! Eb8&k inMitHloromethane (1.2 mL of 2 M, 2.4
trans-4- net hyl cycl ohexyl am ne hydiochl ori de (330 2.2 mol) followed by

ngy .
4-N, N - di met hydmot) rfoBgwediibyedigtefigognanide ntPo Ajops)theThée s3CHoM Wats SuTed r ed |

hour at anbi ent tenperatu Chr qmat ogr t : | ture
1o throughP a BVHP%E'&E’ éli‘q’F‘ingé‘gF’E%icﬁ‘&g&(@Qg 'TZ{EC%“?%%E&“%ggP‘Er\g‘?“;"%‘?a i ent of
hexane to 30%"3%“1)’ | TRC 641 §af HRsdMsaRedicRiblsiélBthet (256BLS GAE the@nGeated
Recrystallization of fraction A from hot heptane afforded 30 r’lgg
0

of
N- (trans- 4- newlig egoHbmethyldyciphexylamine hydnechlpride G1304pB0%-3rmel) (faliayed

t=9.62 min.; m el.. int.) 286, (Mt ,.18),,.191 (97 A . 77),
126 15 En 12) , bxng((J‘réceAJ{“cg‘g} ¥IL e(‘l&%.g'dé’é?é‘é’g)alﬁcz%“%‘fhc?%]‘g%)ﬁ“r"gf?ﬁ (()n )C
from hot hept ﬁp@r chzé_ﬁbﬁﬁﬂm dfe/ drehtheberphy afehé lonjdeafdaoiae thilurg of N
(trans-4-net hyl cycl ohexyl )-5- fluoroqui nol I ne-3-carboxam de (422): 20

rt=9.54 niq.; thrbagh sBiotapnsilira 28EIdavH8 1 9)cm 1gl) pgsg a gradientigfoexanefp (80,

126 20), 11 23),, ,99 2)., 81 2 o |
N (t r<(31n524- megﬂ%’l GQ'E'II cf‘ﬁ%é 1{”11élcx#eio%f@dgﬁgﬂizge%gg%Eggé%éde i%o s
6- Fl uor oqui NOljRRoms AC HoROKM! Reptad€ iaffortéd r3RChigaifi Neroa0 nrethyl@cbhaxyl)-Y;

oxalyl chloride, and trans-4- rret.trgll aﬁc{:l ohexyl am ne hydrochl ori de (330 nyg,
2.2 nmml) af fluorepinolioed-cartwaaide (¢8Homat ogr aphy t hrough a Biotage silica

tridge (8 x 4,cmi.d. i ' f % t at

in réogﬁeian%%ﬁ?‘%ﬁggl&%aﬁﬁﬁ@'ﬁ%f#?Q?’??ﬁ}ﬂi‘ L T S
286 (M, 1%), (181 LG, 9B -146 (83), 126 (13), 119 (19), 99 (9),
81 (11). |

Recrystallization of fracion C from bot heptane (2x) and
heptane/dichloromethane (1x) afforded 8 mg of N-(trans-4-methylcyclohexyl)-5-
fluoroquinoline-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-
fluoroguinoline-3-carboxamide (424)
25
' 6-Fluoroquinoline-3-carboxylic acid bydrochloride (500 mg, 2.2 mmol},

oxalyl chloride, and trans-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).



PCT/ US00/ 15222 1 DEC 2003 WO 00/ 73283 -37 EXAMPLE 22; Preparation of
N-(trans-4-nethyl cycl ohexyl)-S- 1l uoroqui nol i ne- 3- car boxam de (425) 1 DEC
2003 8- Fl O?S?BE{@%BI i ne- 3- carboxyl i c aci d_hydrochl oride (500PawyS®@/1%222m0 ),
5 oxalyl chloride, and trans-4-nethyl cyeBéhexyl anmi ne hydrochl ori de ﬁﬁf? rrg
2.2 mol) afforded crude product. Chromatography through a Biotage it

cartridge (8 EXAMIPLE oh:) uspfg tg;@glfg’r(&mag.#me@p]e deéheA@Peet hyl acetate

' h fforded 81 m . int.
(1 pexene) aflerded S5 g b HE A T (B 00) " 119 (7). 09 (7).,

81 (7). EXAWMPLE 23: Preparation of N- (trans-4-net hyl cycl ohexyl ) -6, 7-
net hyl enedi oxyqui n@'F]G&oguﬁélﬁxﬁmgfylMQé& h%BmEMBMBe (500 mg, 2.2 mmol),

4- chl oro- 6, 7- met hyl enedi oxyqui nol 1 ne-"3- car boxyl ate was prepared from
3, 4- (net hyd enexalpkyblords, Imdermsﬁmeﬂlblkaydehméﬁgmm hpiroehiedde (330 mg, 2.2

J. Med. Ch 1979 -823 Et 4- h|
<(at hyl ened?g]xy&lﬁﬂ))lq%ﬁgd%jecé‘l‘ oRiA f ( @ugggrg LEWH’B‘?)& VRIREEE Ui, o i n
di oxane (100A?3fn Eh Scr:‘r’%eﬂﬂzﬂ]}sﬁag@ éut'\bfl\l@&hh@&ﬂmﬁoeﬂnﬂaﬁ@@atad ef | ux

for 2 hour |s time t sol'ution was concentrated on a rotary
evaporat or, chetane) affictdek8t argt(éﬁl?WofHZﬁtl chl oronet hane (2 x 100 ni). The

remai ni ng aqueous_sol utio en | dif eg @ nd the
precipitate cBiFTHE %awanaﬂa\fai })2@5?{? 1?) 9%@%3?%&468 ?qu’a

net hyl enedd ox (@i htt (Ne9B(Ar ﬁb@I ic acid hydrochloride. 25 The crude acid
(500 ng) was treated with thionyl chloride (20 nL) and heated at reflex

for 1 hour. Aﬂg[ @Bif he excess enoved by
distillation é‘fﬁl ni }‘%FP % gy"tgﬁ%gfc&&ail&% Z di ssol ved
i n di chl oronet hane and treat®§t &“ﬂﬁ B fie 1/ m ne

hydrochl oride (150 ng, 1 mmol), followed bytrlethylamne(03 m-S). The

30 reacti was st d 8fne-IREbekHaR Wea é dn xture
was par tﬁ{]l oned blg?[\g 4_3190{&@7?13%11% an g %nch | or onet h)gne (4 (thr 5 nm). The
conbi ned di chfeimmes da(neteidnedickanitine e dsingd dwer methgdsr o Nﬁs@kson
filtered
(3.Med.Chem.,1979, 22, 7, 816-823).
Ethy! 4-chloro-6,7-methylenedioxyquinoline-3-carboxylate (18.5 g, 66.2
mmol) was dissolved in dioxane (100 mL) and treated with 50 mL 5 N NaGH 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 HC! and the
precipitate coliected 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 with 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 (SO0 mL) and dichloromethane (4 x 25 mL). The
combined dichloromethane extracts, were dried over anhydrous MgSOs, 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



and concentrated to afford crude N-(trans-4-nethylcycl ohexyl)-4-chloro-6, 7-
nmet hyl enedy ,nol i ne- 3- car boxam de. 35 Wthout purificaf] t he_am de
was di ssold‘\b/{e ﬁ?llzéﬁot toluene (25 nL) and diluted wi'th et hahﬁ’%‘l%zﬁ .

p- Tol uene sul fonic acid (400 ny) and 10%+Pd on PCT/ US00/] 5222 WO OPDEB2H3
-38 PCC/ US00/ 15222 1 DEC 2003 carbon (200 ng) were added and the reaction
shook under @@rtpnS(200 o), wéreradd&d amd theateactioni ek tedgseilapdrie Harh@r 7acti on

filtered, hi i th et hanq| d .chl f T,
vapor at od cUmInGR TR FTRESG! | PedFaRih R T T B L RN (B0 )
and equili br %égyggyg th %ysm wgﬁg%ﬁg%wd%nhaﬁ@?ﬂﬁﬁﬁ@ soidiigdlvedidn t he

remai ni ng aq asé extracte Itional two tines wth

di chl or onet bagaérametae 130 mIjhadcaptlibnaed wigiahiNe Na@the I haeerganie ilaygr over
anhydrous MgSO4, filtered and concentrated to a sol,jid ﬁzﬁb e

Chr onmat ogB aptwasakmotd anehhe emRIning HYSPIEsG PXFETY; 40 NS I i@et s x 4
cmi.d.) usin . gradient_o t Yashihed %ﬁkaa@sh@g Rveh@ deee)

af f orded 147“71‘8] 0(9}:9%5?:}30{% Sgﬁ@iﬁ Wﬂﬁﬁ“éﬁw oﬂexyl am ne) of 426:
rt=11.50 MM N.gyef ZuhyBRIus MESOh, Filerédviandl@pocedted 7®) ,a 200d( (¥ m@72 (60),
142 (10), 114 (19), 89 (10), 87 (10). In sim/l.ar nper .o 1 f.ol how ng
substituted dlliromaiogeapky o4 fismalriabsrougha &i’?gbf%ﬁé%ﬁld%&\ﬁggmzﬁ.b
Preparation of . N (trans-4- e s&afe (in h ‘afforded 147 m

et hyl enedi oxﬁﬁ'ign‘%)\%% E%é’fﬁ%&% g‘}/eq%%Z%&l)Z%&Eieh)(/llrl xane) afforde 5

4- chl or 0§, 7-(g% Byfrenesiexygehyydloeexglamind o y#lbt e was prepared using the
met hods of Erickson (J. Med. Chem , 1979, 22 .7, 8Ll6: ' 91 ¥ &V f ethyl
4- chl or o- 6, 7-reEh50maE; oR T?Inéﬂti)r‘?é-zé%aﬁ%x%saég)’%%(.lg&%f&@ég@l’friTér?)I )

af forded 13 d10f, 1dAGHD. 89 K3Qy 8%¢1®; 7- met hyl enedi oxy- qui nol i ne- 3- car boxylic
acid hydrochloride. 25 The crude acid (500 ng), thionyl chloride, trans-4-
met hyl cycl ohexyl am ne hydrochl ori.de . q bide-383ehdxanedel Ywergl ne
(0.3 nis) af oMBH”%Fr{? ner,” the fol%wﬁé‘%gb%tcd qUiIBlire

N-(trans+4- Mejr drey-Ccl obexy)) - 4-chl oro- 6, 7- et hyl enedi oxy-
gui nol i ne- 3- carboxam de.

EXAMPLE 24: Preparation of N-(trans-4-methylcycdlohexyl)-6,7-
ethylenedioxyquinoline—B—carboxamide 427

20 Ethyl 4—chloro-6,7—ethylenedioxyquinoliiné-3—-carboxylate was prepared
using the methods of Erickson (1 _Med.Chem.,1979, 22, 7, 816-823).

Hydrolysis of ethyi 4-chloro-6,7-¢thylenedioxyquinotine-3-carboxylate
(19.8 g, 66.2 mmol) afforded 13 g of crude 4-hydroxy-6,7-methylenedioxy-
quinoline-B-carboxyli;: 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—(tran.s—4—mcthylcyclohexyl)—4—chloro-6,T-ethylcncdjoxy-
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% ethy! 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).




Dehal ogenati on of the crude am de was acconplished in 1:1 ethanol -acetic
30 acid ( 8 5')73 sﬁ“h 10% Pd on carbon (200 ng) at 60 p.s.i. Mfor 24 hours
(anbi ent terrper 20r e Wor kup and chronat ogr aphy through a BETEVSM0A52? | i ca
cartridge (8 x 4 cmi.d.) using a gradlé*ﬁt of hexane to 60% ethyl acetate
(in hexane) afforded 40 ng (12% from trans-4- net h cl ohexyl am ne){ DEE
427: rt= 12. IBXAMPLE 257 (r elrepartich o 26 (1(aus-4-meihy Q@éhemﬂl}ﬁgs 214 (96),

35 (55), 131 (13), 103 (11),diflRoroBhinoliRe-3&arkdxafdifg (428D 00/ 73233 -39

PCT/ USOQO 15222 EXAMPLE 25: Preparation _of N _(trans:4-nethylcyel ot}lgﬁ/l) 6, 8-
di f I uor oqui nol i ne- @thltlar“bﬁb@wr@lg de&%%ﬂiﬂ@@&ﬁz%%ﬁ% |Was ‘prepared

4-chl oro- 6, 8- o] { e f

2. a-di 11 uor oS E8HGR A48, Er B BECRL Se1E° Bt hgﬁﬁ’%ﬂ BFT RS 5
(J. Med. Chem , G M84d. CBém. 197810- 82816-814)dr ol ySI s of ethyl 4-chloro-6,

8- d|fluorqu|noI|ne 3- carboxylate afforded 10. 5 of, crude

4- hydr oxy- 6, 8- di f | Hivirelyisisrf] dtid-4achierots i fluoraquing mﬁﬁo‘faﬁi?ﬂﬂyéﬁ“? affordsdhe crude

acid (2 g,), ony| c or|d ;"8 dr | ori de
(748 ny, rmﬁ# and ?rl e‘ErH am ﬁi&?’ﬁyﬁ gmnégﬁuggﬁg%ggg}%?ﬂ% &d
N-(trans- 4 mefJarbasridhexy! ) -FheC hrodeo- £&id- (@ f g Jor thionyl chloride, mrans-4-
qU| nol i ne- 3-car boxam de. Dehal ogenati on of the_cr (ﬁe am de was acco | i shed

in 51 tet rahgrdwwglpbnmmh radﬂ%df(@(ﬁé e, S FRH) 1359, tPathyiaming (2.25
t 60 h _
g)hrgmat odroaplﬁi‘i)s #D(Sﬁfdfu aq'gfrl gt ;ﬁ?}s' TR dartri %{&ﬁ?}etgﬂigfé;kl?m&:ﬂgor.o) usi ng

a gradient of gé@bo,@;%@t hyI acetate (| n hexane) afforded 150 ng (49%
fromtrans-4- math cycl ohexyl am ne) of 428 rt=9.66 mn@ z(r . int.)
304 (M+, 14), 209 15 gcnatgwa (F4)the 153de 7@3ide; gyas (3F59mPp 7P 8P l12). 20

EIX}A :VEI(;rEoéﬁl ngt]%g@@ Lle g&]#&%ﬁ%@@?%m ¢y%! PHRXYdatvon (2.25 g) at 60

4- chl or o- 5, 7-plisfil Uy mlmmbune(a’ﬁammtbmmbmnaemqushapamédchm@ﬁwgmphy

15 through a Biotage silica cartridge (8 x 4 cm i.d.) using a gradient of hexane to

20% ethyl acetate (in hexane) afforded 150 mg (49% from trans-4-
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-
diﬂuoroquino]ine-3—carboxamide {(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-diflnoroquinoline-3-carboxylate afforded
9.6 g of crude 4-hydroxy-6,8-difluoroquinoline-3-carboxylic acid hydrochloride.
The crude acid (500 mg,), thionyl chloride, trans-4-
320 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 was accomplished in 41
tetrahydrofuran-triethylamine (75 mL) with 10% Pd on carbon (300 mg) under a
35 Hz balloon for 35 min (ambient temperamre). Workup and chromatography



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

(J. Med. Che%ﬂgq%% 22, 7, 816-823). Hydrolysis of ethyl
4-chl oro-5, 7-di aoroqui nol i ne- 3-carboxyl ate afforded 9.6 BCHUS¢VIFAR

4- hydr oxy- 6, 8- di f | uor oqui nol i ne- 3- car box$di ¢ aci d hydrochl ori de. Th? DcErE%
acid (500 ng,), thionyl chloride, trans-4 30 nethyl cycl ohexyl am ne

hydr ochl ori dethr2dgh adiothgs Silinarodnridgen@ t @i et hyd. )aosing a gr@didnindfshexaded ar ded
crude N-(trang-4- mtgyl cycl ohexyl ) -4-chl oro-5, 7-

di f 1 uor oqui noPP e-e0¥a s8R N (He. baxarrl dferkdi di4ome hE2&k udemnirdes-fras
acconpl i shed | : n-triethylamne (75 nL) with 10% Pd on
carbon (300 ng%mf}'}]%glr&hg*ﬂ%%gﬁoon for 35 mn (anbient tenperature).
Wor kup and chrerd2®aria /20 e FBBIMPCTIQSTIN (522 292 (IDOREGLHIR 14ar ough a
Bi ot age sid i cglgg,a[jﬂlq%eg](ﬁ 4 cmi.d.) using a gradient of hexane to -
30% et hyl acetate (in hexane) afforded 134 ng (26% fromtrans-4-

nmet hyl cycl ohexyl am ?i) of 429: rt=9.23 mn.; nlz grel . int.) 304 (M+, 14),
209 (94), 192E¥£M, 1% ( 65Prepanationsof( Ndyranstd-methyleycighexyDef-methoxyPLE 27:
Preparation of N-(trans-4- neT-iybegiiadlimeyedrboearnide(430)

7-fl uoroqui nol i ne-3-carboxam de (430) 10 Ethyl

4-chl or o- 6- et hoxy- 7-f | uor oqui nol i ne- 3-car boxyl ate was prepared from
3-fluoro ¥ ani si di By{ M4clilor-6-rehomyotHuarequigolings3-earbeadate ovaEprepressn (1.

Med. Chem, 1979, , 7. 816:82 d Si f. et hyl .
4- chl or o- 6- ne rHﬁ’xa'-%ﬁ'-Of ?’B@P&fﬁ%ﬁ‘%gﬁhg 3@&‘&5@{/?‘%’3 ﬁéf?%*ﬂ%‘doﬁg TR crude
4- hydr oxy- 6- ngtﬁeg_m@ﬂjltgggpmimghm%f- carboxylic acid 15 hydrochl ori de.
The crude acid (1 ﬂ ), thionyl chloride, traces-4-nethylcyclohexylan ne
hydr ochl ori de ( 150Hngzolysismed] ethyl arghlore-6tmgiheryni-faciqumoline-carqogylated cr ude
N- (trans-4- hyil ¢l ohexyl }<4-chl g 1o 6- mat SR NV hngline-3
car boxami de. n%#f%%%lgoée%rﬁg? %‘#YSE"’%émg?g%@a%%q“@%kg?cgﬁn% Eg‘%fdﬂn 1:1
t et r ahydriof urewiréditdyidy, omet hane (100 nL) with 10% Pd on carbon (300 ng) at
60 p.s.i. Hz for 4 hours (anbient tenperature). Wrkup and chromat ography
The crude acid (1 g,), thionyl chloride, frans-4-methylcyclohexylamine
hydrochloride (150 mg, 1 mmol), and triethylamine (0.3 mLs) afforded crude M-
(zrans-4-methylcyclohexyl)-4-chloro-6-methoxy-7-fluoroquinocline-3-
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. Hz for 4 hours (ambient temperature). Workup and chromatography
through a Biotage silica cartridge (8 x 4 cm i.d.) using 2 gradient of hexane to
40% ethyl acetate (in hexane) afforded 150 mg (47% from irans-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-trifiuoromethyl-3-carboxylic acid (514 mg, 2 mmol), thionyl
chloride, rrans-4-methyicyclobexylamine hydrochlonde (225 mg, 1.5 mmol},



through a Biotage silica cartridge (8 x 4 cmi. d.) using a gradient of

hexane to wgmaifdyl acetate (in hexane) afforded 150 ng (4?%%_}‘#9mtﬂrans-4-
25 net hyl cycl ohexyl am ne) of 430: rt=10.77 min.; mz (rel. . %lfGH( Vi,

16), 221 (60), 220 (58), 204 (100), 176" 1(‘69), 161 (12), 133 (12), 101 (98),
81 (6)-, 55 (6), 41 (12). In a simlar manner, the follow n substitu;:gptzuua
qui nol i ne- 3- card tieanylammenr mL) aﬁomedpqnéﬂpf@VEANP@f%?w% trop gt aof

e O N T S R R R s Sep e

t hionyl chl ogd r = 4 I ' ' ng, 1.5
oty vio 00155 (B B S e oy D e

crude product chléio-DamflogrometiylquinotingB-cartbxDEe2003 Bi ot age silica

trid 8 4 i..d. [ [ h 0%..et t at
e BT R BT LT R
chl oro-7-tri f(13b $60hyl qui nol i ne- 3-carboxamide ; 5 rt=9.74 mn.: nz
(rel. int.) 370 (MFhe gnidex253 @) 68 mewl) B03:] eyahydrofurandishloramsthang; (23) .

The ami de (25 0. 68 ), LR 3:1.tet =di.chl or e (75
nL) contai ni né’ﬂ%&g B@%ﬂ%ﬂﬁhgeﬁﬁb&ﬁf@é@%ﬂ% ggtgﬂ%t 8 :f?@ pihgﬂl .2
for 10 mn (appi et miie @SR MBhperaiukd). aFil@mical of hiber macdonominiuxé und and to
chromat ography through a Biotage silica cartri d&e? §8 X 4 cmi d.%vbgusi ng a
gradi ent uf hehrematagoaphyoshooughl a Jetrae estligan CHENEET |8 &f fofBelddon @129% of

431: rt=9.38 mn.; rel. A . . , 1" 224
(85), 196 ( 96‘)391‘3?‘7%’]% ?‘f%’;“c 'fedéﬁ% f@y?%gi‘g{y‘l(’/‘i ﬁ%@"’%ﬁ&% %@kp@agﬁ?%ﬂ i on of
N-(trans-4-rngshyl cycl ohexyl)-6- trifluoronethyl qui noli ne-3-carboxam de
432) 4-Hydroxy-6-trifluoronmethyl-3-carboxyli ' 5 2 ,

ghi o)nyl HBZIO' cﬁ?i_@r-%lé?iﬂtir‘aﬁs(f@u ﬁ%t)h & (M| oﬂi&ﬁﬁg?ﬁﬁhgzﬁyééggﬁ%rqgggopﬁS Ny,
1.5 mmol ), antP®r 1% Hyd.aHid@3), 214lY)- af f or ded crude

N- (trans-¥ net hyl cycl ohexyl ) - 4-chl or o-

EXAMPLE 29: Preparation of N-(trans-4-methylcyclohexyl)-6-
trifiuoromethylquinoline-3-carboxamide (432)

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

20 chloride, trans-4-methylcyclobexylamine 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 teﬂahyd:ofurah-dich]oromemane (100 mL)
containing 10% Pd on carbon (250 mg) was hydrogenated at 20 p.s.i. Ha for 4
hours (ambient temperature). Filtration of the reaction mixture and
chromatography through a Biotage silica cartridge (8 x 4 cm i.d.) using a
gradient of hexane to 30% ethyl acetate (in hexane) afforded 100 mg (20% from

30 trans-4-methylcyclobexylamine) 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-trifle oronethyl quinoline-3-carboxamde: mz (rel. int.) 370 (M+, 10),
351 (2), 3,%5) é %ﬂf 275 (100), 258 (81), 230 (42), 203 (18), 97 (16), 81
(23). 25 T 087 amide in 3:1 t et r ahydr of ur an- di chl or onet hem&ISEuIGO221L )
contai ning 10% Pd on carbon (250 ng) was4Bydrogenated at 20 p.s.i. H2 for 4
hours (ambient tenperature). Filtration of the reaction m xture and]]EEZ[lﬂj

chr omat ogr aphEXAWGIEN 38: Bi otpegiirsiidh 6ANC@FdnEUAHEN ﬁyaﬂoﬂ d.) using.a
gradi ent of hexane to 30% et hyh ﬁ}e%@?q%gig‘gg% %100 my (20%

from 30 trans-4- rrethylcyclohexy . mn.; mz (rel.
int.) 336 (M, 12), 317 (2), 241 (100), 224 (84), 196 (63), 176 (40), 169

(23), 81 (20). WO QOHy#éRy-8-dhdubSRivR33Arbd Y BP&IA(S 1ANmef 2
N- (trans-4-net hyl cycl %heggl )t?%l}] trifl ugromat?; lfll F]O| I né- 3%%?%0%511 l

(433) 1DE@ooahlariayd¢my43nemyltyamhemymm&m hﬁirodﬂdumdw[l% g, dl. 5511@@,, %)

T " R T SR A R

N-(trans-4-meg nﬂ%ﬂ%ﬁ fheS
8-trifluoronet hypqw no méﬁédcaerjt;oxa e 'rrlz (rel. int.) 370 (M+, 10), 351

(2), 335 (2),m27%rel150),370584Y,76), 323R)( 33) (2), 2215 (120),, 2380076},120 (B8], (33) .
10 The crude 210 gdm)| p0B(1B)} &t 33hydr of uran-di chl or onet hane (100 nl)

contai ni ngy 10% Pd  qfle CaHu80 NundidoGn M) WasirARy&iofenaichibratheBOned (800 mitf2 for
15 mn (anbient tenperature). An additional quantity of Pd on carbon (250

my) was adde@bramdmghlé)% dukon wbmtﬂﬁegaa)aweﬁh:sﬁromap@t 20 ppiflds forslSmi n

(anbi ent F|Itrat on, of e
- chr omat ogr ap@ h’éﬁt gn?ps“'”é?S -adtP §F‘ﬁ"p8%alcq§%dr‘§3)ge %éﬁ’ﬁ.ﬁ%@nﬁsodn? usi ng
a gradi ent of whexanal hed BPe@EHN h @ﬁgénatea 4170 pexand) forf foudedadbienn (7%
fromtrans-4- rrethylcyclohexylamne 433: rt=9.83 mn.; mz (rel. int.)

336 (M+, 14), tegpprymie). 2Filtratiqogf the xqactig)mixpeg ang ewmai%aqwo?muzégi (23),
81 (20). 20 BNt cLhERR @Y £l a sk FradieAELIHLGHE 1O REYY bihyP-
acetate (in hexane) afforded 35 mg (7% from tzrans-4-methylcyclohexylamine} of
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 S

- 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 ¥ NaOH (160 mmot)
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 agueous 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
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Synthesis of 7-fluoro-3-methyl-2(1H)-quinoxalinone

20 Using the methods of Lumma (J. Med. 'Cﬁém., 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
mixmre heated at reflux overnight. After this time the reaction was cooled,
acidified (pH ~3) with concenmated HCl, 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 mixwmre was basified (pH ~10) with 10 N
35 NaOH and the resulting solution extracted with chloroform (4 x 300 mL). The



20 Using the methods of Lumna (J. Med. Chem, 1981, 24, 93-101), the
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was cool ed, acidified (pH -3) with concentrated HCl, and the result'c[id‘;‘m:i

sol ution extr agintinetb onpdnit ki oheremdfidd Xov80 Qunikdroud M gSONDieddoragani ¢

washes were dried over anhydrous MgSO4, filtered, and concentrated to
afford 3.2 g ofonesniciéednofafiood 6.43-g wfeqrhﬁjfl 2-zhlopy-3-quathd iaflnereganoxaliag. 42 ni n

m | . t I/ 5 150 1

Syf]t guragl s :)1? 2‘)t ﬁ%%"’% Fpéfiﬁ?} u?t} %qu?%o%é&% %fhlgGéZQIBQPrﬂgd'éi\éron
3.2 g of crudelzﬂfgq)u@)%(@)net hyl - 2( 1H) - qui noxal i none i n phosphorous
oxychloridé (50 nL) was headed at 100 C for 30 mn, then poured over i ce.
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anhydrous MgSO4, filtered, and concentrated to afford 6.47 of crude
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(200 nL), nethanol (50 niL), and | am ne (200 nL), was treated with
pal | adi um on ahiskiome (i gpcmm%ﬂdﬁltmd amcb 0§ﬂ¢qﬂfré@du§§§?mfa‘3$faplﬂb§ﬁ0'€ﬁh a

hydr ogen for nt te erat t|on
was filtered ﬂmﬁ%ﬁﬁigﬁtcg%r“gg& C rqp ‘%Rj%ﬁ%"é%’féhmfz‘&ﬁ ot age SI
cartridge (8 Xcéaem (md Dexatfe) ngff@r(g{dadz @Bt of (8% anfeomo xﬁO%\é(tWoroaeet ate
(i n hexane) afforded 18% from of N-(4-fluoro-2- nitrophenyl)al anine

ethyl ester) ORtrgphepy me&ﬂﬁﬂcns@qm%mwr -fugroquinpxalingy n- 2 (rel .
int.) 162,(Mr 96k 430 £AAP: 24 163+, 96), 135 (100), 94 (49).

Synthesis of 6-ﬂuoroqumoxaﬁpe-z-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-fluoroquinoxaline-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-flnoroquinoxaline-2-carboxylic acid
Using the method of Dodd (Synthesis, 1993, 295-297), a solution of 6-
3p ﬂuoroquinoxalineQZ-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 rime the reaction
mixture was diluted with 10% HCl (25 mL) and extracted with dichloromethane

(4 x 25 mL). The combined organic extracts were dried over anhydrous MgSOs,
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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)-5-fluoroquinoxaline-2-

carboxamide
Using the procedures for compound 435 and those of Lumma (J. Med.

Chem., 1981, 24, 93-101), Kepez (Monatshefre 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-d4-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, 205-297), 4-fluoro-3-nitrobenzotrifluoride afforded
35 compound 436: |
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f 1 uor oqui,noxa £ ol'Ution of sodi um methoxide in
met hanol 1&1(:) an%_ﬁgﬁ? t?npg}pgm}rgi%ffl & conpound 347: Rt= 10.26 nin; mz

(rel. int.) 299 (M 36), 271 (3), 242 (3), 228 (3), 203 (13), 10 187 (33),
159 (100), 11EXGMIPLEIIR ( 108)(tranXaMikihyfdyclobexyl)-6,7-
N-(trans-4-niethyl cycl ohexyl)ﬂeﬁlyfene YhPRRakiRX - EAbaRani el NE- 2- car boxam
ide Using the method of Cai (J. Med. em, 1997, 40, 730-738),
commerci al |y Usingapa metbpé of Say ) Medn Adtem. 389 6139 58%i semmsecialhid
oxalic a t
6 7- met h)gl'l ane aé)%yeggr%lﬁ)l blglufr éédl&g)lc(-g édlgﬁﬂ{e%dvgxh c 2545 FWPHC! with

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-chioro-3-methyl-6,7-methylenedioxy-quinoxaline
will afford 3-mcthy1-6,’.?-rncthylcnedioxyquindxaiine: 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 affdrd 6,7-methylenedioxyquinoxaline-2-carboxaldehyde. Using the
25  procedure for compound 435 and the method of Dodd (Synthesis, 1993, 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 % ethano! {(in chloroform) will afford purified product.
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fluorescence were perforned a onstant stirring using a
custom bui |t determined by adding TRIS-Base/EGTA (10 mM, pH 8.3, final}. Concentrations

of intracellular Ca** were calculated using a dissociation constant (Kd) of 224 oM

and applying the equation:
20
[Ca**)i = (F - Faun /Fmax) x Kd;

where F is fluorescence measured at any particular time of interest and F falls
between Frax and Fun.

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 tesfcd at a single concentration per
cuvette of cells, and all compounds were prepared in DMSO. Appropriate

3p  dilutions were made such that compounds were added in no greater volume than
10 gl per a total volume of 1500 ul (final DMSO not greater than 0.67%) w0

achieve any partcular testing concentration.



spectrofluorineter (Bionmedical Instrumentation Goup, University of

Pennsyl vania). Excitation and em ssion wavel engths were 340 and 510 nm
respecti veﬁﬁgo"rﬁz%l i brate fluorescence signals, digitonin (ESiTancie cal
Co., 15 St. Louis, MO catalog # D-5628;_.430 g/m,, final) was added'n@&
obtain maxinmal fluorescence (F, and the apparent mnimal fluoresce 8[]33)
was determned by ggdl S c i nal )
Concentrations of 1nt rggteap- d%&@f%ﬁ%@%ﬁ%ﬁ gvlf;gegdﬁ%‘ieﬁgﬂ% e(ﬂmspgg%? ation
constant (Kd) weds 2dédnd thardvarpl Yhegespbsseasruiatk ofi :responieCarthe, compoimd Fmi .
[F.) x Kd; where F is fluorescence neasured at any particular tinme of
interest and Rddiionswayalqwehtorstakilize for, 1-3gnicyies @af thes §opbb saleiymt was
addition of 5 " i r | | gl i cane i 6.mV)
were det ermi né\ |a§6}ge%%¢a & gﬁ‘%/ec?tt%‘gts.OFC%nt@%%bﬁé&]eggo%egmsé&}ghg%ggq n

extracel | ubar regjoikd/m @fdeethdefeak NMonake tshbseqiano hlctue redppngt WadfobiahRd,
experiment. Conpounds were tested at a single_concentration per_ cuvette of

cell's, and al Idigitnmimo and EGEA avese egdadeid & sequRB@l PgRReb e ideicamay bhd ead ons

were made such that compounds_ wer e added no.greater .vol than. 10 jil
por - total vt BreIRg0  Dpb e BN Ho e orEha iRt/ 2y
achi eve any paphde@tthadnst EnSBMDgTﬁ@daC@ﬂh%ést inOfle MGNIN/réspoBee Bést/ ddipBadd222

-48- 1 DEC 2003 Once a stable intracellular calcium baseline was achieved,
t he conpound addisondwets tcompaigdcipy ¢hg ecompigl (RBsEIABANG} GaRiRMofesp@sponse t o

i cal of ubh wa et R et Rt B bt Egpb gt bR A 7" ©

subsequent cabpedceit Dhan@s Pladia ethatCBE eorthsls.peBktal weret Btezdbiner uebivenlbdrgi um
response was obtained, digitonin and EGTA were added in a sequenti al
manner to det MarApRrdEanalygs for nenrlinsarclepstisguares ppf an We dnd dore Serfifenee

changes in i”Mtéﬁﬁis'diér%f&éﬂe(‘deté%ga%agggﬁcﬁ%ﬁa Nshd 1 "M These changes in

t he cal ci um response post conpoun I on gﬁere conpared to the control
(no conpound) cal ciThminenpdomsms his bediedipriosd dromtly abd ilinsiratd tilneefereesence  of

test conmpounds were normalized. as a cent chapge fra hat, of confrols.
Dat a We?gl%nt K} ESPTESSREMIXE (€ ﬂw&_ dcs%?i cde gbove. c}%ose skilled 'in the art wﬂf |
recognize that various modifications can be made to the present invention without

departing from the spirit and scope thereof.



Mar quar dt anal ysis for non-linear |east squares and an | C50 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 ments described above. Those skilled in theldEC 2003
will recognize that various nodificatédns can be nade to the present

inveng’i Bﬁ']t hout departing fromthe spirit and scope thereof. 49 CLAI NS
. A (B‘%q d having the structure 0 A5 wherein X1 and X2 independently
are CHor N, X3is Nor CGE, A B, D and E independently are sel ected

from the gro nsi sting of. H, F, and CF3, or B and D together are
-0- ( 2)-&%&@%@5?!&&%“%5?%%5%he proviso that at |east one of A
B, Dand Eis different fromPH R is seélected fromthe group consisting
of: C4-C6 alkyl, G2 G1 DBk C 2003 ~§ 50 M Wierein Kis Hor M, Gl is
H M, or phenyl, s @&, R,\ i tly are Hor M, nis 0, 1
or 2, and X4 and X5 indepe are[N or|CH or a pharmaceutically
acceptabl e salt thereof. 1Q42. conphbund_qccording to claim1, wherein X1
is Nand X2 is N. 3. A conpound a claim 1, wherein X1 is CH and
X2 Is N

5 wherein

X! and X? independently are CH or N,

X is N or C-E,

A, B, D, and E independently are selected from the group consisting of H,
OMe, F, 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

from H,

R is selected from the group consisting of:
C4-Ce alkyl,




1 DEC 2003 4. A conpound according to any of clainms 1-3 selected fromthe
group is consisting of N-(trans-4-;nethylcycl ohexyl)-6-nmethoxyquinoline-3
car boxam de, N-(trans-4-nethyl cyci ohexyl)-7-methoxyqui nol i ne- 3-

car boxam de, N-(trans-4-nmethyl cycl ohexy b-S-quoroquinoIine-B- carpgﬁ?ﬁmge,
N- (trans-4-net hyl cycl ohexyl )-7-fl uoroqui nol i ne-3- carboxam de,

N- (trans-4-net hyl cycl ohexyl ) -6-fl uoroqui noline-3 20 car boxam de,

N—(trans 4- nethylcyﬁﬂ@hexyl) 8- quorqu|noI|ne 3- carboxam de,

yedi nol i ne- 3- car boxam de,

i nol i ne- 3-car boxam de,

- 3- car boxam de,

N-(trans-4 51 T . B;' .
met hyl cycl ohexyl ) - 6- met hoxy- 7= f | uér oqui ndt1 ne-"3% car boxam de, N-(trans-
4- et hyl cycl ohexyl ) -7-t ki f1 uor onmet hyl qui nol i ne- 3-car boxam de, N-(trans-
4- met hyl cycl ohexyl ) -8-t%i f| uor onet hyl qui nol i ne- 3- car boxam de, N-(trans-
4- et hyl cycl ohexyl ) - 6-f | uor oqui noxal i ne- 2- carboxam de, N-(trans-4 5
met hyl cycl ohexyl ) - 5-fl uor oqui noxal i ne- 2- car boxam de, N-(trans-4-
met hyl cycl ohexyl )-6-trifl uoronet hyl qui noxal i ne- 2- car boxam de, N-(trans-
4- nethylcyclohexyl) 6- nethoxyqulnoxa l'ine- 2-garboxam de, N-(trans-4-
ne- 2- car boxam de, N
carboxam de, N-(trans io
4- et hyl cycl o exyl) 5,7-d quorqu|noI|n bpxam de, N-(trans-4-
nmet hyl cycl ohe r omet hyl,qui no 2 r boxam de, and
phar maceuti cal | alts thereof. 5. A phagnaceutical conposition
conprising a conpound accordding to 15 any of the preceding clains and a
pharnaceutically acceptable diluent or excipient. 6. Use of an effective.
annungv ﬁnconpound according to any of clains 1-4 for the preparation of
a medi canent for Inhibiting activation of 20 an mMd uR Group | receptor. 7.
Use oK iat efrfide;i ve anount of a conpound according to any of clains 1-4
for the pn a a nmedi canent for the inhibition of neural danmage
cause b§ l'g’g@%f?{%gi% |vat| on of an nd uR G oup | receptor.

5 G¥K, L, and M independently are H or Me,

nis 0, lor2,
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.
3. A compound according to ciaim 1, wherein X! is CH and X2 is N.

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

15 consisting of N-(trans-4-methylcyclohexyl)-6-methoxyquinoline-3-
carboxamide, N-(trans-4-methylcyclohexyl)-7-methoxyquincline-3-
carboxamide, N-{trans-4-methylcyclohexyl)-5-fluoroquinoline-3-
carboxamide, N-(trans-4-methylcyclohexyt)-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-methylenedioxyquinaline
3-carboxamide, N-(trans-4-methylcyclohexyl!)-6,7-
ethylenedioxyquinoline-3-carboxamide, N-(trans-4-methylcyclohexyl)-

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




25 8. Use of an effective anpunt of a conposition according to claim5 for
the preparation of a nedicament for treating a disease associated wth
glutamat e | nduced neuronal damage. 30 9. Use according to claim6, wherein
said use is useful for the treatnent3df neurol ogical di sorders andl DEC 2003
di seases, psychiatric disorders and diseases, and ophthal nol ogi cal

neur of tey AV ePLERFEFE mirthoxhy HIS QN ol Eafbokamide, rdaneonsi st i ng
C oo R o L P e s
scheny TR RIoRERY 08I PRt EoTe. drcaringxapigian( ansher of -
sai d &smﬂtha{iwalolplexmh)dér-ﬂaonbc(}ih'ﬁndb(aﬁgeﬁzi@g%@ﬁﬁ?igg, W-pHrahgear oup g to
o1 a8 n it IRk 058 ANb Poy ORI RR: ZtharBleRttent (ariscfiad {1 om ¢ he
gr ouprra;énﬁml@,yqlngemyl)esatrmmorcmetmq@ﬁMmi@Q-éQrmi%m-NJ(tPﬁ'%-ZOO?’
4-methy|cyclohexyl)—6-methoxyquinoxaline-z-carboxamide, N-(trans-4-
methylcyclohexyl)—6,7-methy|enedioxyquinoxaline-z-carboxamide, N-
(trans-4-methyIcyclohexyl)-s-methoxyquinoline-3-carboxamide, N-(trans-
10 4-methylcyclohexyl)-5,7—difluoroquinoline-S-carboxamide, N-(trans-4-
methylcyc#ohexyl)—6-trifluoromethquuinoline-3-carboxamide, and
pharmaceutically acceptable salts thereof.

5. A pharmaceutical composition comprising a compound according to
15 any of the preceding 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 mGluR 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 1 receptor.

25
8. Use of an effective amount of a composition according to claim S for
the preparation of @ 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, Alzheimer'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 ophthaimological disorders
are selected from the group consisting of diabetic retinopathies and
10 glaucoma.





