WD 99/ 26927

PCT/ US98/ 24%;3

FOR TREATW

RAL NERVOUS SYSTEM DI SEASES

MVETABOTROPI C GLUTANVATE RECEP R iysA% R STS

FEI LD OF THE | NVENTI ON The present invention provides -

conpounds active at netabotropic

gl utamate receptors and that are

useful for treating neurol ogi cal and psychiatric di seases and
5 BACKGROUND OF THE | NVENTI ON

di sorders.

Recent advances in the elucidation of the neurophysiol ogical

rol es of

met abotropi ¢ glutamate receptors have established these receptors as
drug targets in the therapy of acute and chronic
and psychiatric 10 disorders and di seases. However, the

prom si ng
neur ol ogi cal

maj or challenge to the realization of this

devel opnent
conpounds.
neur ot ransm

and t hereby

gl ut apRELsEs

10

15

20

of netabotropic glutamate receptor subtype-
G utamate is the major excitatory

prom se has been the

sel ecti ve
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FIELD OF THE INVENTION

The present invention provides compounds active at metabotropic

glutamate receptors and that are useful for treating neurological and psychiatric
diseases and disorders. "

BACKGROUND OF THE INVENTION

Recent advances in the elucidation of the neurophysiological roles” of

metabotropic glutamare receptors have established these receptors as proniiéiri_g
drug targets in the therapy of acute and chronic neurological and psychiéirié
disorders and diseases. However, the major challenge to the realization of this
promise has been the development of metabotropic glutamate receptor subtype-
selective compounds.
Glutamate is the major excitatory neurotransmitter in the mammalian
ceatral nervous system (CNS). Glutamate produces its effects on centrat neurons
by binding to and thereby activating cell surface receptors. These receptors have
been divided into two major classes, the ionotropic and metabotropic glutamate
receprors, based on the strucrural 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 protwein-coupled
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

caleium release: activation of phospholipase D: activation or inhibition of adenyl
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receptors, based on the structural features of the receptor proteins, the
nmeans by whi ch the receptors transduce signals |nto th%‘%l and
phar macol g se937r of i | es. The net abot r opi cP

receptors (nd uRs) are G protein-coupled 20 receptors that activate a
variety of intracellular second nessenger systens foll owi ng the
bi ndi ng of glutamate. Activation of m@&2Rs in intact manmal i an

neurons elicits one or nore of the follow ng responses: activation of
phosphol i pasecyias¢:ndneses om qebresghoimodiet i fonatibh ) ohydyt:ﬁd: y adenosine

1’12% rsgte : LE' g; nﬁoﬂthWPtBn?cwgu;n@%&%s%f gx(x:atnlvl\//?tcvc m rrégss?hol It.lE) ase D

- 2- cycClotmation N6ff eARES Qlandsiss € AsmBphdiptahe o‘cqmmt | aftivafiort Y6 | C
adenosi ne nonophosphat e (’cAI\/P) activation of guanylyl cyclase:

i ncreases i n Phpspholipaser Apin icregses it agardidonic gudnslare adomspeEsphRt e
(cGwW); agti I [ ] S achi doni c
acid rel ease H&Eég?&nxgﬁfézgcengxw quﬁﬂége?:@gggagsa %‘ifeﬁ l?leugh%ﬁ?%l {%éhdgpp \%I t age-
and | i gand- gatkd Trapds d’holmwbls ScScHoBp p1998); Schoeppl NeWrochabs Pha24di®| . Sci .

14:13 (1993); 1?855 %ﬁioﬁt 1 CPheannaco?ogy.?%zll 6é?faht g (1994); Pin et al.,

Neur ophar maco stinct nG uR Subtypes,
termed nG@ uRl t hr oEigh mMR&waa\sﬁbtypes, 1epmed mGleR] idiroeth RGIRSE, aavd ar
cloning. See, for, example. Nakanishi, Neuron 10 13: 1031 g1994) Pin et
al ., NeurophaP?F&c@F‘Efﬁ&?dSW E‘°(°E'9‘9“5f1°“mﬁopfgé¢ for exgmple, Nakanishi. \Nefronnem
38: 1417 (1§95)3; 163%{1'991) PRCEPHICN, 7 gwls(wm RAGHASE 101 7O
alternatively spliced forms of certaln subt pes. Pin et al.. PNAS
89: 10331 (19924&1 fharaldBni41@{1996). F%mmn@wsx(ﬂwm viaefpyession af ., J.
Neur osci . i ut t ec r

subt ypes may glez.gal}&élr ls:i%limdjll T re}gﬁﬁ%& R(rjgllajbp L ﬁﬁa FQIZGFIB‘%?II and
Goup Il nd 8925033da619§2)0m4makm acald, BBRC $991usﬁca9h4jndbtygyz at.hd, second

messenger systens ut the receptors. and by their -
phar macol ogi c @ff&r&cﬂféﬁqéﬁgb Nakani shi. Neuron 13:1031 (1994): Pin
et at., Negr ophar nl)ﬂ@@b&ﬁipx&gménké%éapmmg%@ m8y tRtsubdividdé theo (izBEM

38: 1417 20 (19
groups, Group [. Group II, and Group Il mGluRs, based on amino acid

sequence homology, the second messenger systems utilized by the recepiors. 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 mGluRl. mGluRS. and their alternatively
spliced variants. The binding of agonists to these receptors results in the
activation of phospholipase C and the subsequent mobilization of intracellular
calcium. Electrophysiological measurements have been used 1o demonstrarte these

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

30  Newrosci. 15:3970 (1995). Alternatively, agonist activation of recombinant
mGluR! receprors expressed in Chinese hamster ovary (CHO) cells stimulates Pl
hydrolysis, cAMP formation. and arachidonic acid release as measured by
standard biochemical assavs. Aramori et al.. Neuron 8:757 (1992).

i
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Goup | m3d uRs conprise mMduRl. m3d uR5. and their alternatively
spliced variants. The binding of agonists to these receptopSr/yssssss i n the
activati OWO@P’zﬁﬁ'Bsphol i pase C and the subsequent nobilization of

i ntracel | ul ar cal cium El ectrophysi ol ogi cal neasurenents have been
used to denonstrate these 25 effectg_in, for exanple, Xenopus oocytes
expressi ng reconbi nant nd uRl receptors. See, for exanple Masu. et

al ., Nature 349: 7,{'63;"5'&!{1‘%?"3”) ac \{aﬁm?tofﬁ("éltsxm remg%%ﬁg@ﬁ@éﬁﬂ%ﬁ%) . Simlar

resul ts have bee eved Wi 00C sing reconbi nant md uR5
receptors. sdalars Phlhydrolysis Bindlsubselpem intracellulds albBB6 trafd&d )but kbnakam et
at., BBRC 199:1136 (19 . Joly et al.. J. 3 Neurosci. 15,3970 (1995).
Al t ernati v_eISW%l_éﬁ%ﬁgrs?Agéé tﬁ’%‘g‘b i Gfac?‘é%ﬁﬁ?’géﬂfasf Is obseqyed. | Abe & cept or s
expressed i g Ohi 488 CrBANBER1336Y ai9g2) Giblevee! dcfivaifoh o kAhiERs Ricegiors

hydrol ysis, cAMP formation. and arachidonic acid rel ease as neagured by

st andar dShi cepresseddh GRS cells aremulis b Ph| hydrolesiy sad gingiszsed 1000dP |

- 3- .l n ri t] | : xpressed in
G0 cel s formatph I BRA U7 RRuraB LR0R o0y, Tk bk BGR Y

cal ci um t r arfies 6roup.l MGReds quisqualatei uglaminate ofiboéddre Dof2fal SRS
arachi doni c acid rel ease is.obser Abe er at. J. . Bio.:.Chem

267: 13361 (f gﬂcyag%gp,)g}g_iycg)& igﬁf‘gﬁ of’ nétgtf% lraguposyEpRentage-1.35, o essed in
LLC PK1 cel lcﬁcaf&i'\gkt gcill (ARIPD)Y drtlisgBhlate 2R ArelRivEl9 A Sedsti®ANGt Group ffOr mati on.

Joly et al.. J. urosci. 15:3970 (1995). The agoni st potency profile
for Grodp | TeRSPORSs ab sorgparesio iraurelland Greup i mGluRS, butis alse isa potet 5 2' §) - 2-

car boxycycl Qpg I ' MPS&C%I > R\zihnadh naue- | , 3-

di car boxyl i %Q%m ﬁ ‘){%\%°Bﬁd§| squa a‘%t%rsi gmg érlsglfg'i \A/%lf'lrfo sei gécb?{g%gﬁﬁdr G oup |
10 recept oknopizberndnygaMed ChemG38UpLT (1985 Group 111 nGd uRs, but it also is
Rewr ophar macol gyt aek of SbopeRcisRRnGu Saons] B efbdoniie PesThofety (1005
The | ack of etushfaiere of RIRC plysividgidal! fblag ef ipaituian inGlaRagan HesmiGhR-i npeded

el uci dati on of the physiological roles of particu?}? gg uRs. and-the nmd uR-
15 assd6i ar2sWcigie neatiopaysinlegisat progspset dhatedfach dhe NS dave et E\SPhave yet to

be defined. However, work with the available non-specific agonists and antagonists

has yielded some general insights about the Group 1 mGluRs as compared to the
Group I and Group III mGluRs.
Atternpts at elucidating the physiological roles of Group [ mGluRs suggest
20 that activation of these receptors elicits neuronal excitation. Various studies have
demonstrated that ACPD can produce postsynaptic excitation upon application to
neurons in the hippocampus, cerebral cortex, cerebellum. and thalamus. as well
as other brain regions. Evidence indicates that this excitation is due to direct
activation of postsynaptic mGluRs, but it also has been suggested that actfvation
25  of presynaptic mGluRs occurs, resulting in increased neurotransmitter release. '
Baskys, Trends Pharmacol. Sci. 15:92 (1992); Schoepp, Neurochem. Int. 24:439
(1994); Pin et al., Neuropharmacology 34:1(1995). |
Pharmacological experiments implicate Group I mGluRs as the mediators
of this excitatory mechanism. The effects of ACPD can be reproduced by low
30 concentrations of quisqualate in the presence of iGluR antagonists. Hu er al.,
Brain Res. 568:339 (1991); Greene et al., Eur. J. Pharmacol. 226:279 (1992).
Two phenylglycine compounds known to activate mGluR1, namely (5)-3-
hydroxyphenyiglycine ((§)-3HPG) and (S§)-3.5-dihydroxyphenyiglycine {((5)-
DHPG), also produce excimtion, Watkins ef al.. Trends Pharmacol. Sci. 15:33
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defined. However. work with the available non-specific agonists and

ant agoni sts has yi el ded sone general insights about the & oup |

n3 uRs aswosspemed to the Goup If and Group |11 nGREEUSIS24833
Attenpts at elucidating the physiological roles of Goup | nduRs suggest
20 that activation of these receptors elicits neuronal excitation. Various
st udi es have denonstrated that-#CPD can produce postsynaptic

excitation upon application to neurons i n the hippocanpus. cerebral
cortex, cer €88 umaddirien-tthiexgitasion cas badlocked by (5)-dsaborwpherylgiyainer egi ons.

Evi dence I n t e, 40 -activation
of posi synag{g ‘?‘% @4‘%1%0%‘? &QPA&O%&@%@VIEM&'S%& g.téésjjt}ggﬁt hé‘td é*?. vation 25
of pr esynapalpha—mﬁhulecavbmyplx,nvhge&mbt {(rg- MGPthccemnidsnkmm rtanbtm tter

Neur ochem MK dRes Taloh el i f pramazet 244ilas Q3R

34: 1(1995) . ¢r al., Trends PharmaBHIASARLRA D014, experi ments i npl i cafe Group |
nG uRs as the nediators of this excitatory mechani sm. The*effects of

ACPD can be r eprMetabastopisysipgmanorecepsash dave: beghi iplicayrd igua slthﬂaofg in the
presence of ﬁﬁ“' 39 (1991);
G eene et aP‘.sr,ﬁaEﬁr eé%égllgﬂxgr mam*H Wzégwﬁ%%f H5RES hﬁe%m§ nyl gl yci ne
conpounds kmoherrequireddor indeationf hlﬁpocam@atdbgg-(esm pdtentation and cerebellar

hydr oxyphenyl gl yci ne ((.S)-3HRG an - h ine ((S)-
DHPG) , ~ al so}gﬂgﬁ%ﬁ‘cg&p@é&?tg‘at aﬁlw? e"\/ﬁgk&ﬁ%r ?‘b d%ﬁnégr %ﬂé‘?\%ﬁ% Sci .
15:33 10  Nature 368:740 (1994); Aiba er al., Cell 79:365 (1994), Aiba eral.; @ell 79:377 (1994). In
addi ti on, the excitation c:im be bl ocked by (S)-4-carbox aiphenyi gl yci ne

((S) -4CPC) (1988 _& relsfppmfiluR ﬁ%amwyp@w@pﬁén#w& €0 and (+)-
al pha- met hy ida & %YMQI?é?YJrQJLyQVé&%r&foﬂ 3N@g93§99§)0m9%&l mﬁg@n}m{%go be

m3d uRl antagoni sts. Eaton et rmacol < 93);
Wat ki ns 5 activatiogl has beee nmemdamwta@sla medilatoti5 r@S3n @18@igdy. of other

hEx ot 101 ol HBLEs" TRSAY SAORNE AR AR BaReEETT ' i
to be regui am:o&xomeumdalammnsmtptm maticianRpdtial Ragdee oifapatyanémary| on and
Eg: te t(;'el()![ ? (r) gttntrgl[ conu%l o? carc(j acpatcgwsn%ylr,oxgakul?ge,‘smhclwtgr %}mtr%ll any contro? %63 347 (1993);
vesubulo—ocular reflex. For reviews, see Nakanishi, Newron 13: 1031 (1994).5 _
Pin er al., Neuropharmacology 34:1; Knopfel et al., J. Med. Chem. 38: 1417“
(1995).

20 Metabotropic glutamate receptors also have been suggested to play roles in

a variety of pathophysiological processes and disease states affecting the CNS..‘ .
These include stroke. head trauma. anoxic and ischemic injuries. hypoglycemia.
epilepsy, and neurodegenerative diseases such as Alzheimer's disease. Schoepp
et al., Trends Pharmacol. Sci. 14:13 (1993); Cunningham ez al., Life Sci. 54:135
25 (1994); Hollman er al., Ann. Rev. Neurosci. 17:31 (1994); Pin er al.,
Neuropharmacology 34:1 (1995); Knopfel et al., J. Med. Chem. 38:1417 (1995).
Much of the pathology in these conditions is thought 10 be due w0 excessive
glutamate-induced excitation of CNS neurons. Because Group [ mGluRs appear
to increase glutamate-mediated neuronal excitation via postsynaptic mechanisms
30  and enhanced presynaptic gluraméte release, their activation probably contributes
10 the pathology. Accordingly, selective antagonists of Group I mGluR receprors
could be therapeutically beneficial. specifically as neuroprotective agents or

anticonvulsants.
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10 Nature 368: 740 (1994); Aiba et al., Cell 79:365 (1994); Aiba et a.,

Cel | 3‘; 99126 2(1994) A role for nd uR activation i n nogerepdsasmsand
anal ge5| a al g ’nas been denonstrated. Meller et al.. Neuroreport 4:
879 (1993). In addition. nduR activation has been suggested to play a
nmodul atory role in a variety of other-s- nor mal processes i ncluding
synaptic transm ssi on. neuronal devel opnent. 15 apopt ori ¢ neuronal death.

synapti c pl asti CiPielimifd?tsnffies! £8dsiihp therpeuas tdichrile WLl .the availabRNt al
control of cardiac activity, waking, notor control. and control of the

vesti bul o- odﬁ@’&? ?wlsﬁxandm@@w émse yieldedngerminglyn Fontadigiosy, resslts. 1031

(&2%4) 38: 141 Ie&mﬁ{ﬂf 1&5@3 WO%MMP£%¥£%M°&0%¢€BS{ ut aﬁé\?&np’gcebt ors

al so have besurosmépgésttesblmpdnaweumnelsdmge (Sacaan ‘eanl.eﬂ\?um;&a Len.

pat hophysj ol ocesses and disgaseg,, ect | t.h

These 1 na uddout ruRD” R o b e cfiter2: B8 RSP R o s,

hypogl ycem chowever, hai IACIPIY . inkibits QUEERRENREALY, Vendli Q2385 SHbh as

Al zhei nmer' s di sease.. Schoepp et al.. Trends Pharmacol. Sci. 14:13

(1993); CunrieREPRERSECEYe Rroperties. cTasghenberger) e abg Neurpreporr) 3:62H (19924 et al . |

(1095);  knopefrogym iroispinl T8 (ST E0n 8 g, Fro R AARNSETRER, DOY 0T

pat hol ogy i rﬂ&%ééeﬂ&%ﬁdi@himdexias et lobyugBur.t & [Rhavwneol 02 Bx335s £1992):

o' nor ese STEIOHE Bl Lo 2P etr A OISR R O o0 Pl p QUL 10

mechani sns I%J 683gmeb3pnhanced presynaptic glutamate rel ease, their
activation probably caontrihbutes _ to the pathol ogy. Accqr, ly,
sel ective ant agoR ‘gll g§6fha§9’6§?§°f‘ﬂ‘ﬁ@&ﬂs‘|“§@éﬁfhéﬁ@ the | 3gg°’5§9‘iﬂcﬁv‘5’e°fg

ther apeuti caACPDPYARKI GLRL acHRA6A fo?%@JeIrM BfeRAU OO EGNE APRRIS OF
ani convul sants. Prelimnary studi es assessing

t her apeut i c Spuliasfindingneysionsl damagenis appearsi at Group A@GIRRs yord ativatadid

ant agonist s Iy, & ul t .exanpl e,
It has ble%en rk%f) rte@ngﬁgt&%p aPlga%lxlco {}g %g«lgéggdéﬁ)[‘%%ﬁl pp‘gctgﬁp%“fdlf neur ons
| eads to seishowing m&prmmwaffedamg@eéﬁauh&aﬁcmamml of GNaupr Hsmid/orLett. 5

Ilﬁgl Z;t ((5‘:1_992%{10“{)_' HP éluﬁs OCCUITGJ_ Exbmnlg presynapu ?\!9!31213&3 l'et‘| gg& Si‘tlnlédl €s

diminishing exciratory neurotransmission.
This interpretation is consistent with the observation that (§)-4C3HPG. a
20 Group | mGluR amagonist 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 ez 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 dnd selectivity.
In addition, most currently available compounds are amino acids or amino acid
derivatives that have limited bioavailabilities, thereby hampering in vivo swdies
to assess mGluR physiology, pharmacology and their therapeutic potential.
30 Compounds that selectively inhibit activation of metabotropic glutamate recepror
Group I subtypes should be useful for treaument of neurological disorders and
diseases such as senile dementia, Parkinson‘s disease. Alzheimer’s disease,
Huntington's Chorea, pain. epilepsy, head trauma. anoxic and ischemic injuries.

and psychiatric disorders such as schizophrenia and depression. |
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however that ACPD inhibits epileptiformactivity, and al so can exhi bit
neuroprot ective properties. Taschenberger et al.. NeurorepoﬂLAg%gg%% (°1992) :
Shear downwoNes®7eport 3: 916 (1992); Koh et al, Proc Nat | ® 3. USA
88:9431 (1991): Chianulera et al., Eur. J. Pharmacol. 216:335 (1992)..
Siliprandi et al., Eur. J. Pharmacol. 219:.173 (1992); Pizzi et al. J.

Neur ochem 61: 683 (1993). weT It is likely that these
conflicting results are.due to.the lack of selectivity of ACPD, which

causes activation Ibf a?%ﬂf%‘f‘aﬁ‘“’i??‘f‘?eﬁhéﬁw‘fwﬁ'@cﬁl@“ﬁfméE‘ luR agonips and st ydi es
findi ng neur opglgopidNRam High mﬁwfarheamasatmcm%ﬁﬁésspggﬁum forated. 15

t her eby enhanci ng undesirabl e excitatory neurotrans I'n<the studies
showi ng neur offraupdaedeper sbiypes. ore greatfypede desitedt activation of Goup 11

and/ or Goup Il m3d uRs occurred. inhibiting presynaptic ‘g‘r ut amate

rel ease. and di m ni shing excitatory neurotransm ssion. - -

This interpretation is conssﬂmﬂm@hﬂ{mm@mﬂ on t hat (S) 4C3HPG a
20 G oup | n3d uR ant aQ%Bm st and Goup TT. md uR agonj st . prot"ét‘ts agai nst

audi ogeni ¢ sei zur 51533 QBisAy of te preseninve E‘lqﬂhéhegf%p [q depsify ymetabetopist i ve

agoni sts | tﬁ@@b g(gpmléA I nduced
toxicity. g‘lﬁ:s%%afg,{ ép%%?g%ﬁré%ﬁgg%%%%gl@% ; Bruno et al.,
Eur. J. Phar nalmuwty for xmﬁmognqmﬁopm Elutamiatee recaptor  sibtypdsurandhem 61: 683
(1993). 25 faoregoing, it is clear that currently
avai | abl e nd Wﬂv'gﬁg}?ﬁgﬁssgﬁg&' %‘eﬁﬂ‘gg 'sts have limted value, due to
their |acke of poteocy @niirher! ebjedrviof Ythis invendon &ﬁcbrbw&n (fhamdcexmaﬂrent ly

avai |l abl e conpounds are am no acids, or no .acid ri vatives that
e 1ot od BRSPS AR oM PO Lo BHRSY § AED doeree o8 PevoRH B8 | to

assess NG UR plvavig) qay an&)\h@daff%&i%?@“ Siufalfate’ réceproARBbtyhés, RARCHR! i al . 30
Conpounds that sel ective y I nhi bit activation of netabotiopic gl utamte
T

recept or rayige getho gking bese phermaeeutica fcompgsiionss eat nent  of

neur ol ogi cal d| sorgl ﬁﬂﬂhe Fs‘ﬁﬁ
Par ki nson' s di sease v}] v Ob}eccdé %E&na&?tb @Vlﬁg%é@gg%g% «§a pai n,
epi | epsy, 1heasttivationnef. aram@{aR Gﬂmb |Is~e¢apmr,cand1p£|mhdmmg neurormhd!axpmchl atric

d|65 orders suc hau?esd bsycer)]clcxzta(t) r§‘ %@agonao 8{uﬁ8(?roup I receptor.

D ek,

[t is still another object of the invention to provide methods of (rmiqg;a
disease associated with glutamate-induced neuronal damage.
To accomplish these and other objectives, the present invention provides
20 potent antagonists of Group [ merabotropic glutamare receptors. These _

antagonists may be represented by the formula I.

R—¥ Linker}—ar

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

arylalkyl, cycloalkyl, or alkylcycloalkyl group containing 5-12 carbon atoms. Ar

25 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)»-, where n is 2-6, and wherein up to 4 CHz groups may independently be
substituted with groups selected from the group consisting of Ci-Cs alkyl,
CHOH, CO, O, S. SO, S0:, N, NH, and NO. Two heteroatoms in the |linker]

30 may not be adjacent except when those atoms are both N or are both NH. Two
adjacent CH: groups in [linker] also may be replaced by a substitted or
'unsubstimted alkene or alkyne group. Pharmaceutically acceptable salts of the

compounds also are provided. ,
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It is apparent. therefore, that identification of potent nd uR agonists and
ant agoni S%fo‘ﬁé Adhhi gh selectivity for individual n3E uR subtrqrAss9s24833
particularly for Goup | receptor subtypes. are greatly to be desired.
5 SUMVARY OF THE | NVENTI ON It is an”
object of the present invention, therefore, to identify metabotopic
glutamate receptor-active conpounds which exhibit a high degree of potency

and sel ect i Vitoge embodimern\of divainvemionb At tomprises h Wing ¥éwein fsel6@sd Or
vi de net hods of nakl hese nds. 10

subt ypes ou
SLPrYPes atkem 5 2018 GOSSHTS OF (REBHFES oHiAZB ep O BV BAY RHCBRORbal
COMposI 1 Nyt apthc, AR Mlex@rmv Sy, IogaS, POt ency

and sel ectivi for individual® metabotTopic gI ut anma recept or
subt ypes. anpynd@zmvi bepmwk mbetrindislazole. medt- mgt)lvhesedqb‘ﬂar indezolpli cal

conpositi ang t hi @ntion to

provi de rrét h%tggw %ol%m{/ll n ioﬁgxg‘lgc“ iﬁoﬁ}gh @tﬁﬁ%m% JﬁP%h%r ‘i receptor,
and of i nhi qunazghm.urmmmyianﬁgﬁmzolyl. Gaineealinkly iadeliziny, orxyo@mylvat i on of
an md uR Grou%p till anot hgr obj ect of the

receptor . I |
i nvention to B\‘é E"é‘l’?@ﬁé‘ylofmp?"éaf“?%} é“a chromgpyld, 3 ¥d with
gl ut amat e- i NGEE AdepMAHHAP B SHEATRER: with up to two Ci- e}ﬂ?ﬁg&eﬁ@ob&%{s:&ﬂﬁée and

ot her objectives, the present invention provid pot ent ant agoni sts of
Group | net awgeépt@sgwmfamgmléé@mﬁf@m Frkdshr, and I. ant agoni sts nay be

represenfed by thg %':“ﬂmh'ﬂ rr
wher ei n is an optloﬁal suemt?fttﬁ mgenutoPaRgﬁ% or braﬁched bh%gﬁ al kyl .
aryl al kyl , cybtanbtbmgzbms oavhwd qurhecgmdlbaﬂ the hydjomnpamrmmalwu tmyb@ didéncar bon
atons. Ar tiona tuted aroma ter

SoTa il SoprioRei P spen(pBlace SRS GbidileRl HodTRidnty BbEl FE T 0n’ at ons

and up to 4 Q@ﬁﬁb&ﬁtsﬁﬁ@oflar@ DH. '08¢,] =0Sand -COOHerr] where n is 2-6. and
wherein up to 4 CH [ err] grou&y may | ndependently be substituted with

groups sel ected fIRgAS 4TREEHFM 1%%&@@“@@%5&@@@%1}%&«?& pr Hiqeyter
CHOH, cqsogrgupso SJerr], N, NH and NO Two heteroatons in the [|inker]
30 may not  be adj acent except when those atons are both N or are both NH.
Two adj acerin agigferred empagiment R cpmhprises a moddte selected fram thegrenped by a
substituted aj k ” ceutically
accept abl e s%nf Igtl[%igf‘)ftsﬁ%%u}?&tdr “@%”?S%‘% gggfnf‘ag@ Lot %&g‘?“‘gi glllg' 3. 3@%{{&
isopinocamphenyl, tricyclo[4.3.1.1(3,8)Jundec-3-yl, (1S.2R.5S)-cis-myrtanyl.
(1R,2R.4S)-isobornyl, (1R.2R.3R.58)-isopinocamphenyl, (1S.2S.58)-zrans-
20  myrtanyl, (IR.2R.5R)-trans-myrtanyl, (1R,2S,4S)-bornyl, 1-adamantanemethyl,

3-noradamantyl, (1S,28.38.5R)-3-pinanemethyl, cyclooctyl, o.cx-

dimethylphenethyl, (S)-2-phenyl-1-propyl, cycloheptyl, 4-methyl-2-hexyl groups.
2,2,3,3,4.4,4-heprafluoroburyl, 4-ketoadamantyl, 3-phenyl-2-methyipropyl. 3.5-
dimethyladamantyl, trans-2-phenylcyclopropyl, 2-methylcyclohexyl. 3.3.5-

25  trimethylcyclohexyl, 2-(o-methoxyphenyl)ethyl, 2-(1,2,3,4-tetrahydronaphthyl),
4-phenylbutyl, 2-methyl-2-phenylbutyl, 2-(m-fluorophenyl)ethyt, 2-(p-
fluorophenyl)ethyl, 2-(3-hydroxy-3-phenyl)propyt, (S)-2-hydroxy-2-phenylethyl,
(R)-2-hydroxy-2-phenylethyl, 2-(3-m-chlorophenyl-2-methyl)propyl, 2-(3-p-
chlorophenyl-2-methyl)propyl, 4-tert-butyl-cyclohexyt, (S)-1-(cyclohexyl)ethyl.

30 27(3~(3‘4~dimethylphenyl)-Z-methjzl)propyi, 3.3-dimethylburyl, 2-(5-
methyDhexyl. 1-myrianyl. 2-bornyl, 3-pinanemethyl, 2.2.3.3.4.4.5.5-
octafluoropentyl. p-fluoro-ct.a-dimethylphenethyl, 2-naphthyl. 2-bornanyl,
cyclohexylmethyl, 3-methylcyciohexyl, 4-methylcyclohexyl, 3.4-
dimethylcyclohexyl, S-chloro-tricyclo[2.2.1]heptyl, o-ot.ct-dimethylphenethyl, 2-
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I n one enbodi nent of the invention. Ar conprises a ring system sel ected
fromthe group consisting of benzene. thiazole. furyl, pyr : .
2H pyrrol WO 9926927 t hj enyl , pyrrolyl, imdazolyl, pyrazolyl q’%ﬂ%’%ﬂma

pyrazinyl, pyrimdinyl, pyridazinyl benzot hi azol e. benzi m dazol e.
3H—indo|y|. I ndol yl . indazolyl 5 purényl qui nol i zi nyl, isoqui nolyl,
qui nolyl, phthalizinyl, naphthyrldlnyl quinazolinyl, ci nnol i nyl,

i sot hi azol yl ,, U|n xal i dol i zi i soi ndo| benzot hi enyl
benzof ur anyl ™ %b ﬁ‘}‘fﬂ{%}ﬂgﬁ?ﬂ? 2 @ﬁ‘?’br}e ”Wlﬁéé'l 1Al optional Iy nay
i ndependent | )bld@ﬁo?lmi%éﬁtlltﬁ}iﬂm t°h(2'~iﬂethﬂ~2ty}ﬁn%®bﬂ}). Lerr] alkyl groups, or

up to two en atons, where halogen is selected fromF, d, Br, and
. 10 ﬂ“°‘°Ph¢“éH@fFﬂeF‘“é’ﬁi95WﬁE‘hrl and exelobexwent i on, R coRt ains 4. 5, 6,
7, 8, 9, 10 or o) o dr ogen
atoms on two car bglna st tﬁﬁﬁé} Qnﬁimér?\gﬂﬁé ?m% Kr @+ %r?sfﬁ 5 grﬁnﬁl
substituefts hawn@purfm‘amﬂd y sel ect ed fromt he group consisting of F.
. OH Ow, =0, and - COCH. In yet anot her enbodi nent [I|inker]
conprises an anide, ester, or thioester 15 group. In a
preferred enbodi nent. R corrprl se 1rm ty selected fromthe group

consi sting of substituted or d adamanryl, 2-adamanryl.

(1S. 2S. 3S.5R) - I sopi nocanphe cycl o[4.3.1.1(3, 8 ]undec-3-yl,
(1S. 2R 5S)-ci s-nyrtanyl . 1R 2R S) -i sobornyl, (

1R 2R 3R, 5S)-i sopi nocarrphenyl (1S 2S.SS)-trans- 20 nyrtanyl .

(1R 2R 5R)-trans r AR S) - boy nyl - ada anene

3- nor adanant yl , (% gS‘% % %@ﬁ'\’é{eﬂ% éanlgfaﬁo%%i pro[vg[&p%{haf err]-
di met hy| pbenabibre :ﬁa&)m% dwhenxP X* REQIY kan &yﬂl QBQpﬁr!ferreéeﬂiBb&Mka hexyl
gr oups. 4- 4- heprafl uor oburyl, ket oadamant

3- phenyl - 2- mﬁﬁflﬁr @ﬂ{ﬂr XgisgN. " In anothgr ¢mbp Wﬁ@aﬁ%n‘ts)h‘-, In sl ano:her

trans-2- phenyé[n%&;b@,gcr W%'CH%]JTR: Ry cycl ohexyl. 3.3.5- 25
trlnethylcyclohex met hoxyphenyl ) et hyl ,
2-(1,2.3,4-tet rahiéw%nmﬂmnyqu\em Ar isanipdionallp sebstijured 2-, 3-, or 4~

2-neth | | | h 2-(D- ;-

£ ng o%henyl ?Sﬁ%}b %%1' (%%hg}g? ](ch %8{9%3?%5% F{oeeﬁ%é@*,comé&nd is selected
(28) 32 hy(r:]llsoxftoar mhfgrqub&bﬂwydunz of N-[6- (1~R)ett8%dm§tm}m)>}y= 2- phenyl et hyl ; 3
chi or ophony! BFEHSETBRUBYF. e Clirobot pepemspbRymide. M2 o

(S)-1-(cycl omnd@x)etmamanagecarbam(ﬁué Svs-0h B lyVI-Ri8AN ke crboXaiide) Pr opy!
3. 3-di net hyl butyl 2-(5-
6-Quinolyl-[-adamantanecarboxylate, 1-Adamantyl-6-quinolinecarboxylate.

2,2.3.3,4,4,5 5-Ocatluoro- I -pentyl-6-quinolinecarboxylate. 1-

20  Adamantanemethyl-6-quinolinecarboxylare. 1-Adamantyl-2-
quinoxalinecarboxylate. N-(1-Adamantyl)-3-quinoline-carboxamide. N-(1-
Adamantyl)-2-quinolinecarboxamide, N-(2-Adamantyl)-2-
quinoxalinecarboxamide. N-[(1R.2R,3R,5S)-3-Pinanemethyl]-2-quinoxaline-
carboxamide. N-(1-Adamantyl)-2-quinoxalinecarboxamide, N-(1-Adamantyl)-6-

25  quinolinecarboxamide, N-(exo-2-Norbornanyl)-2-quinoxalinecarboxamide. N-
[(1R.2S,48)-Bornyl]-2-quinoxalinecarboxamide, N-(3-Noradamantyl)-2-
quinoxalinecarboxamide, N-{(1R,2R,3R,5S)Iso-pinocamphenyl]-2-
quinoxalinecarboxamide. N-[(1S,28,3S,5R)-Isopinocamphenyl]-2-quinoxaline-
carboxamide, N-(5-Chloro-{2.2.1.0}tricyclo-2.6-hepta-3-yi)-2-

30  quinoxalinecarboxamide. N-([4.3.1.1 )Tricyclo-3.8-undeca-3-yl)-2-
quinoxalinecarboxamide. A-[(1S.2R.58)-cis-Myrtany(]-2-

quinoxalinecarboxamide. ¥-f{1R.2R.4S)sobornyl]-2-quinoxalinecarboxamide.
H
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met hyl ) hexyl . 1-nyrtanyl. 2-bornyl, 3-pinanenethyl, 2,2,3,3,4,4,5,5-
octafluorqgsg%%kz?p-fluoro-[err]-dinethylphenethyl, 2- naphtggusednigsnanyl ,
cycl ohexyl' nethyl”;” 3- et hyl cycl ohexyl, 4-met hyl cycl ohexyl, 3. 4-

di met hyl cycl ohexyl, 5-chloro-tricyclo[2.2.1] heptyl,

[ err]-di met hyl phenet hyl , 2- -3 :
- 8- i ndanyl, 2-spiro[4.5]decyl. 2-phenylethyl, 1-adamantylethyl,
1-(1- BY-fepdo-0f 22 Norparagnyi]z2-quiraxialinecarboxamidas thi(R)-2-Phenwing | pr opyl ) ,

2-(o- fl uor . I - d cycl ohexyl .

In a still f&f?ﬁ%@?‘?@ﬁﬁ%’lﬁ‘%%’é’r‘ﬂ‘f’%?ﬁ%@gﬂ%%ﬁj‘%ﬁ’ ohprises a group 5
havi ng the f qjuifiekdlinecarboxamide, N~(2-Indanyl)-2wfa@ioRaldfe@irtbdcamideer r], - X{ err], and
X[ err] independently can be N or CH, provided that oiio not por.e than two
of X[err], X bﬁ&qn}an{@pemmi Gsgrinokylethier . L-Afapry3-quinoingrathoxylae Ve nbodi nent .
Xerr] is N I/ L1S-2 Ny RN e ] Ls N I n
still anotaher(af&i%etﬁﬁggﬁ%(%ﬁtzwu gariﬁ@églr%?daéﬁgq%% Ptrufetlﬁgg N

I n yet anot hathloeoghentitgr2-quidoxaiisecarborqutidadld y-Bintesitvi-4t ued 2-, " 3-, or 4-
pyridyl noiety, or Ar is a 6-benzothiazolyl npiet The conpound is

Sel ected 15 UBRhelEYr bR CTpPREFIch. I MePheREY a1 ol y1 )] - 1-
adamant anecar Garbuinfie i (IhathyleyhiASAIRN LAROGAER B IRe, N ( 2-

Qui nol yl ) - 1-adanant anecar boxam de. (3- Qdi'nol'yl

- adamant ane- darwmmclohexyi)-}@ﬁmgdbomm@m%&1&%&6&45MyI ate.

2. 2.3, 3, 40, Ftepap PR B foanide, () pdmRRRBEIINE 1. 20

Adanmant anenetduitoxfingwhartokimmide.av-b MethatogclohexAl) 2rquioxhling-carboxamide.
N-[(18.2S.5S)-trans-Myrtanyl}-2-quinoxaline-carboxamide. and N-[(1R.2R.5R)-
:rans-MyrtanyIl—'Z-quinoxalinecarboxamide. and pharmaceutically acceptable salts
thereof. '

15 In a preferred embodiment, the compound is selected from the group ©
consisting of N-(1-Adamantyl)-3-quinolinecarboxamide, N-{1-Adamantyl)-2-
quinolinecarboxamide, N-(2-Adamantyl)-2-quinoxaline-carboxamide. N-
[(1R.2R.3R.5S)-3-Pinanemethyl}-2-quinoxaline-carboxamide. N-(1-Adamantyl)-
2-quinoxaline-carboxamide. N-(1-Adamantyl)-6-quinolinecarboxamide, N-{exo-2- -

20  Norbornanyl)-2-quinoxaline-carboxamide. N-{(1R.2S,4S)-Borayl]-2-quinoxaline-
carboxamide. N-(3-Noradamantyl)-2-quinoxaline-carboxamide. V- '
[(1R.2R,3R.5S)-Isopinocamphenyl]-2-quinoxaline-carboxamide, N-
[(18.28.38,5R)-Isopinocamphenyl]-2-quinoxaline-carboxamide, N-(5-Chloro-
[2.2.1.0]tricyclo-2,6-hepta-3-yl)-2-quinoxaline-carboxamide, N-

25  ([4.3.1.1]Tricyclo-3,8-undeca-3-yl)-2-quinoxaline-carboxamide. N-{(1S.2R.55)-
cis-Myrtanyl]-2-quinoxaline-carboxamide. N-[(1R.2R.4S)Isobornyl}-2-
quinoxaline—cirboxamide, N-[endo-( +)-2-Norbornanyl]-2-quinoxaline-
carboxamide, N-[(1S,2S,3S,5R)-3-Pinanemethyl]-2-quinoxalinecarboxamide. N-
(1-Adamantanemethyl)-2-quinoxalinecarboxamide, N-[(1S,2S,5S)-trans-

30 Myrtanyl]~2»quinoxalinccarboxamide. and N-[(IR.2R,5R)-trans-Myrtanyl]-2-
quinoxalinecarboxamide. and pharmaceutically acceptable salts thereof.

In another embodiment. the compound is selected from the group
consisting of N-[6-(2-Methyvlquinoly!)]-1-adamantanecarboxamide. N-{6-

Quinolyl)-1-adamantane-carboxamide, N-(2-Quinolyl)- l-adamanmnecarboxamid€~
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qui noxal i necar boxyl ate. N-(1-Adamantyl)-3-qui nol i ne-carboxam de M (1-
Adamantylvk(l qﬁ%nol | necar boxam de, N-(2-Adamantyl)-2- PPV

gui noxal i 3%(? Yani de. N [ ( 1R 2R, 3R, 5S) - 3- Pi nanenet hyl ] - f'rrqw noxa?i ne-
car boxam de. N-(1- Adamantyl)-2-qui noxal i necarboxam de. N-( 1 -Adanmantyl)-6-
25 qgui nol i necar boxam de, N—(exo- 2~hof bor nanyl ) - 2- qui noxal i necar boxam de.
N- [ (1R 2S, 4S) - Bor nyl ] - 2- qui noxal i necar boxam de,

N- (' 3- Nor adadfirV-y3-Ruiolyl)- 1-adammeasabxaaﬁmmamﬁieydohexyl)-v-

N[ (1R 2R, 3R, 5S) | so- pi noganphen ui noxal i.necar boxam de.

N-[ (1S, 25, 3Bl m%'g &fé\h %P}mezhsamcwe%aﬂr%emmm mskam de,

N (5 Ol or oMo QbR P et il aftiotimbofanidl v

qui noxal i necar boxam de cycl o- 3. 8- undeca 3- Yl)-2-
qui noxal i nesdanrxmametbyl)- mqpmoxagnedarmmxdesamw {daMgthylcgelohexyl)-2-

U oot SRR Rt TR AP TSRl ARGz Do oo
propyl] - 2- QM[(B)JQal’heaﬁclaﬁxbpyﬂPequmoxd}hlEc(aﬁ)oxﬁnﬁbeN—X?-[ndhnﬂ}m-pyI] Do

gui noxal i necar boxam de. N-(2-1ndanyl)-2-qui noxal i necar hoxam .de..
1- Adanant an@Hexalipecarbexanrids. Y- %@r@merhylpmnr%rﬂuwamwpmeﬁ ~boxyl at e,

N 5rr]({gr }XJD% %@@J}X&&Eﬁ%ﬁ*orop Rene - ﬁgﬁfl%g%xar?r?eg:r boxam de,

N-

N- E % gr r] [eD@a@lMMphéncﬁyl)—Z—quth@dﬁlfmﬂnjde) ;ﬁm-noxal i neécar boxani de,
xgge _ Pf%ygﬂenﬁvazz&lam’ﬁamarqw noxg [ 2 car Oxatrgyldg-qumolyl

(2,3-Di ”Et h%&Y@@DﬂﬂMlﬂaﬁm&k&&%ﬁy‘iﬁ& Qﬂhw,quh&ohﬁéh§b3§vi§§sm 3- 10
Pi nanener hyI ] - ui noxal i ne- car boxam de, N (1-Adamant anenet hyl) -

qui noxal i ne é’a3r ﬁﬁéd@mmombmﬁﬂ@mm;@wyia@ ui noxal i ne- car boxam de.

(15,25 SRiakiapsalieidptaiiagiol gnagsboam do. and it (

1R 2R 5R) - ur hoxal I netar boxam de. and
phar maceut i qrahtbmmmpxsém eand d}Adamantyl-3-quineliseodrboxylatd.rand preferr ed

enbodi nent, the co selected fromthe group consi sting of
N-(1- Ad&ivan? %’Taﬁfun%ﬁﬁa‘?ﬁe‘ﬁ%‘&‘ RIREAERE, N (1- Adamant yl ) - 2- _
qui nol i necar box aji yd€anotiet emistianiEnn! Mk tordpditil DOREEE rofahd 82081 de N-

consisting of 3-(1-Adamantanemethoxy)-2-chloroquinoxaline, 2-(1- '

Adamantanemethoxy)-3-methylquinoxaline, 3-(1-Adamantanemethoxy)-2-

fluoroquinoxaline, 2»(l~Adamantanemethoxy)—B-triﬂuoromethquuinoxalihe. N-
20 [2-(4-Phenylthiazolyl)}-1-adamantanecarboxamide, N-[2-(5-Methyl-4- |

pheaylthiazolyl)}-1-adamantanecarboxamide. 1-(1-Adamantyl)-2-(benzothiazol-2-

. a,
.’ﬁ';

ylsulfanyl)ethanone. N-(1-Adamanty})-2-chloroquinoxaline-3-carboxamide. N-(1-
Adamantyl)-3-methylquinoxaline-2-carboxamide, and N-(1-Adamantyl)-1-
oxyquinoxaline-3-carboxamide, 4-Chloropheny! 3-coumarincarboxylate, 2-(1-
25  Adamantanemethylsulfanyl)quinoxaline, 3-(1-Adamantanemethoxy)-2-
chloropyrazine, 1-(1-Adamantyl)-2-(4, 6-dimethylpyrimidin-2-
ylsulfanyl)ethanone. 1-(1-Adamanty!)-2-(2-anisylsulfanyl)ethanone. 3-(1-
Adamantanemethoxy)-1H-quinoxalin-2-one, 1-(1-Adamantyl)-2-(3-
anisylsulfanyl)ethanone, 1-(1-Adamantyl)-2-(4-anisylsulfanyi)ethanone, !-(1-
30  Adamantyl)-2-(4-chlorophenyisulfanyl)ethanone, 1-(1-Adamantyl)-2-(2-
naphthyisulfanyl)ethanone, N-(2-{6-(1-Piperidinyl)pyrazinyl])-1-
adamantanecarboxamide, N-(2-[6-(1-Piperidinyl)pyrazinyl])adamantan- -
ylmethylcarboxamide. 1-(1-Adamantyl)-2-(1-naphthyisulfanyDethanone. 1-(1-

Adamantyl)-2-{8-quinolylsulfanyl)ethanone hydrochloride. 1-(1-Adamantyl)-2-(4-
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R 2R 3R 5S) - 3- Pi nanenet hyl ] - 2- qui noxal i ne- car boxam de. N-( 1-Adamantyl) -
ui noxalygeyggprpoxan de. N-(1-Adamantyl)-6-qui nol i necar bopeERsharsasss
exo-2- 20 Nor bor nanyl ) - 2- qui noxal i ne- car boxam de.

(1R 2S.4S)-Bornyl ] -2-qui noxal i ne- car boxam de. -

[(1
q
E
N- ( 3- Nor adamant yl ) - 2- qui noxal i ne- car boxam de. N
1
S
4.

2-
N-
N-

[ (1R 2R, 3R 5S) - I sopi nocanphenyl ] - 2- qui noxal i ne- caboxam de. N- [(1S. 2S

5R) - | soprificrrampthexyphdnoy)ehanvosad- Iﬁédmmtd@cv)tlmr(@alﬁhl. Ok o-

1 O]tri,cycl ui noxal i. ne xam de. N 25
E N 1 F %’b’y@f‘ﬁe"?‘% S %‘ﬁﬂ‘?‘ﬂ’fﬁg Bk AR BT o o N[ (
| S. 2R 5S) - Methylcyichedly-2-quidbiatinecatboranside, lmmmtlbmamcﬁﬁohexyl)-z- :
N[ (1R 2R 4S) | sobor nyl ) -2- ui noxal i ne- rboxam dgg endo- (

) - 2- Nor bor namo}mega@ex%%v\’ {feans-4- °‘hY1€H"|1‘B’6§<35 -quinokp 38
, OR) - 3- Pighang H‘?H{? % éﬁ%}’i&@?&ﬁé gﬁ&ﬁﬁﬁ&ﬂrﬁﬁam e, 2

(1 Adali nant anene ui'noxal’ ' ne oxam de N-[( 1S 2S, 58) trans- 30
Myrtanyl ] - 2- mmmmnmnmmxmmmﬂhemmm)sﬂ) trans-Mttanyl] - 2-

" anot her o ey e i, EREATRASI)- 23 o BERERARIER Y], 0,0 =

consi sting qﬁsuli’ax[lﬁ)efﬁaﬁ’ouvh{hﬁhamﬁmﬁpﬂﬁ-h&leﬂoqaﬂmtmmamnboxm de. N-(6-
Qui nol yl) - dananta e- c '

N- ( 2- Qui noi yhgamar X:g'glkgl;{qggloxaﬁne, N-(1-Adamanty)-2;agisamide, -
N- (13- Qui ol Wkr-AWe&aﬂﬁwmﬁmdm Addrdanby-pyd-cycl ohexyl ) - 2-

qui noxal i necar boxam d

N- (2. 3-Di netqh;qr@gbemdwéfxwl)eﬂ@nm+ FbkAdpmatznemokzisiéayd-3- N [(
1S, 28, 3S, 5R f B |
)Tﬁﬁﬁé HFE hyll] iy 9&@@1@?&%@5&3 ‘"@gﬂ}é‘%y] cycI ohexyl) -2-

Adamanr ane U|noxaI|necar oxa
5 qui noxal :‘kdmmawbe‘be@ntﬂ@eophbh){ls{uﬂjm\memaml 1-(1-Adamantyl)-2-(2-

- propyl - 2- qui npxal | necar boxam de. , . N-[.(S) - 2- Phe o -
Doyl ] - 25 R b RRE AL PERG G aninyuRi iy 2y908: T -Acdmancy)2
qui noxal nmeqarahmmwn)e@lamne hydrochloride, 3, 3-Dimethyl-1 -(4-amsylsulfanvl)butan—2~ -
N-([err]-D net h enet hyl énz qui noxal i necar boxani d

N-([err], [ercl’ﬂf= {Plli V)R- W&bﬁ%ﬁ@?ﬁﬂof‘ﬁﬂﬂuﬁmlh%&r boxani de.
([err]- xﬂugoﬁﬁﬁﬁgy*ghéwﬂu}fﬁy@g_ sﬁbﬁkhyk? AMEM- g.gfqarnwam de, and

N-
N-([err]- 10 enét h ul noxal 1 ne-cdrboxam
1-
6-

(
.3
2.
[

-

Adanananer%yllst}lfanﬁl)qhnnnm VK- Adamagwl)@r(z-amsxdmyl)ethanone hydrochloride,
Qui nol y1 - 1; ARERIARRS AR Ao pHENATRIN iaforl AR ABAGET 2OXY! ace.

]

20  (l-Adamantyl)-2-(N-methyl-4-anisidinyl)ethanone hydrochioride. N~(1-
Adamantyl)-7-trifluoromethyliquinoline-3-carboxamide. V-(1-Adamantyi)-2-(1-
piperizinyl)quinoxaline-3-carboxamide, N-(1-Adamantyl)-2-(2-
aminoethylamino)quinoxaline-3-carboxamide, Methyl N-(3-quinolyl)-3-
carboxyadamantane-{-carboxamide, 1-(1-Adamantyl)-2-[(R)-1-(1-naphthyl)ethan-

25 l-ylamino]ethanone. N-(1-Adamantyl)-2-methoxyquinoxaline-3-carboxamide.
Ethyl N-(1-adamantyi)-2-{3-propanoylamino)quinoxaline-3-carboxamide. N-(4-
Chlorophenyl)-2. 3-dimethylquinoxaline-6-carboxamide. N-(1-Adamantyl)-6. 7-
dimethylquinoxaline-2-carboxamide. N-((5)-1-Tetralinyl)-2-
quinoxalinecarboxamide, N-(4-Chlorophenethyl)-2-quinoxalinecarboxamide. N-

30 (6-Quinolyl)-2-quinoxalinecarboxamide, N-(1-Tetralinmethyl)-2-
quinoxalinecarboxamide. N-(1-[ndanmethy!)-2-quinoxalinecarboxamide, N-(4, 4-
Dimethylcyclohexyl)-2-quinoxalinecarboxamide. and pharmaceutically acceptable
salts thereof.
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2,2,3.3 4,4,5.5-Cctatluoro- 1-pentyl 6-quinolinecarboxylate. 1-

Adamant anenet hyl 6- qui nol i necar boxyl ate. 1- Adamantyl - 2- §9 - 3'

gui noxal iweoaResxyl ate. and 1- Adamant yl - 3- qui nol i necar boxﬂ%. and 15
pharmaceutically acceptable salts thereof. In yet anot her
enbodi nent, the conmpound is sel ect ed_J_‘zr_om the group consi sting of

3- (1- Adamant anenet hoxy) - 2- chl or oqui noxal i ne, 2-(1- :
Adamant anenet hoxy) - 3- net hyl gqui noxal i ne,. 3- ( 1: Adanmant anenet hoxy) - 2-

f 1 uor oqui noxal i ni‘?_a 9%‘5@5%%&?@@%%}‘-%{% i‘?VFWO%fﬁgﬁ%/ﬁ)eﬁoxal ine. N
20 [ 2- (4- Phrowidddhh ap@trrdcpdiicdt a&a%&m&amyrﬂaﬁgm&apouhh[a&- (o-t¥RRNYI - 4-
phenyl t hi azol yl )] - 1- adapant anecar boxam de. ] . Coe

1- ( 1- Adamantappye. sogethenwish ppharapcentically accepiable dilnens o $Xciitihone. N- (

1- Addamant yl ) - 2- clpl g« hO¥Rh BB anshé” BRiH (L zensi

Adamant yl ) - 3- net hmy?qéglpdr%gxal Fﬂ#\es-lg-ag%dr;%oxam E?gﬁ?%g&el\i—ﬁ‘(eﬁgﬁaﬁgﬁ&?) - 1-
oxyqui noxal ibeen Brovideth axmethetbof makihg arcopipewnd as3sec énnbaabione acoopxigingt e, 2- ( 1-

2S  Adamant anenet hyl sul f anyl ) gqui noxal i.net., 3-(1-Ad nt anenet hoxy) - 2-
chl or opyr azi rﬁ%%n%_a( %9%%"\9&{03#3}%—’% (aﬂ a%’mFWW%%S? r ?ﬁ%cﬁrﬂqu-w'gh a v)

yl sul f anyl ) eloptotiteonthining anAdAnR Mi-droxyl2of dicdgtoay) sul f anyl ) er hanone. 3-(1-
Adamant anenet hoxy) - 1H gui noxal i n- r%;gone, 1- (1- Adg ntnél%ﬁ,- 2-(3-

ani syl sul f anyl ) et'h&foFAance;with a Al ey esmb -‘(“&mamir@i/} UP8n Nanone,
1-(1- 30  Aglaiprivided aandfodCdy iﬁmﬁﬁiBF RYtivitibh 8P Y MEHRITRBS { receptor.

1-(1- Adamantyl)-2-(2- napht hyl'sul f anyl ) et hanone, .

N- ( 2- [ 6-01- Foprisiag riygaling, pacetinGaniaining said mGluRy Sirenm ArfeceRrosoXBlhiage.

N-(2-(6-(-1-F i%ﬂ WA VAR q?ﬂ? - 1- yl met hyl car boxam de. .
1-(1- Adamant% ; 5. -#aag%t‘{%%gﬂt}?ﬁf%rsl% € E%oﬁg'ne. 1-(1-
Adanant yl ) - 2- ( 8- uiyeoinskien lenbodinpat dfathe rinvenyialr. abdre duas deen provided a
%: E i: ﬁg:xmm ! Eaﬁgélygxaﬁg fesrgnal damage et Y Qx%?étg%xx&f“,gggnx%} eat“hanone.
(trans-4- Meth@luRYGtdb axitbeprod: epimpiRiael kRgEAnRRuRMNEEan Biféctive athount
Met hyl cycl ohexyl ) - 2- qui noxal i necar boxam de, N-(trans-4- Mt hyl cyclohexyl) - 2-
qui nol i neécar@campaend agseyamil abeviet hyl cycl ohexyl ) - 3- qui nol i necar boxam de.
5 —and N (transqq,Maf -‘%CM?HQ b bimnBodibd O RS ARRAON AHerE Bas Bee 1-
Adamant anenet hyl suf%é?’n&% g benzot hi azI(I)1 %@Hhﬁ%-ﬁ%hen; butyl')-2- T

provided a method of treating a disease associated with glutamate-induced

neuronal damage, comprising administering to a parient suffering from saih ‘
disease an effective amount of a composition as set forth above.

20 Other objects, feawres and advantages of the present invention will .'
become apparent from the following detailed description. It should be
understood, however, that the detailed description and the specific examples.
while indicaring preferred embodiments of the invention. are given by way of
illustration only, since various changes and modifications within the spirit and

25  scope of the invention will become apparent to those skilled in the art from this
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure | shows illustrative compounds of the invention.

390

SUBSTITUTE SHEET (RULE 26)



qui noxal i necar boxam' de. [-(1- Adamanayl )-2-(4, 6-dinethylpyrimdin-2-

yl sul fan)a,bgg , 1-(1- Adamantyl) - 2- (3- chl or oqui noxal - 2 -ROTYES9RE4A3A e .
2-(1- amant anenet hyl sul f anyl ) - 3- net hyl qui noxal i ne,

N (1- Adamantyl)-2-ani sam de, 10 N-(1-Adanantanethyl)-2-ani sam de,

1- (1- Adamantyl)-2-(4- chl or ophtenyl sul f anyl ) et hanone.

2- (1- Adamant anenet hyl sul f onyl ) - 3- nmet hyl'qui noxal i ne. 1-(

1- Addamant yl ) - 2- (4-f | uor ophepEFAILED PESGERPTION, 1-(1-

Adamant yl ) - 2- (3-fl uor ophenyl sul fanyl) et hanone,” 1- ( 1- Adamant yl ) -.2- ( 2-

met hoxyphenoxu) el Mariayration - I("&Y*A?ﬁ Spripgendsnyhay bareaRowtloraad  selective

1- (1- Adaman ch

3 bi ot hyi - Hipapnats, 8 ciefly 2laPafofdbie SHARAR GeRYBECCTTRE cifipouhus

1- (4-Bi phenybx)texﬁpl@tdd hmﬂmyﬂwnuﬁdrmaylb}:etdn&améby the (gtnokelfoamtly 1:) - 2- (2-
trifluoromet hoxyphenyl sul fanyl)ethanone, 1-(1 :

- Adamant ?I ) - 2- ( 3- et hyl qui noxal - 2-yl sul fanyl ) et hanone,

1- (1- Adamantyl ) -2-(2-ani sidi ne hydrochi ori de, S

1- (1- Adamantyl)-2-(4-trifl uorﬂ}égre?%g&-mghenyl am no) et hanone hydrochl ori de. 1-
20 ( 1- Adanantyl) - 2- (N- et hyl - 4- ani si di nyl ) et hanone hydrochl oride. N-(1-
Adamantyl )-7-trifl uoromet hyl qui nol i ne-3-carboxam de. N-(1-Adamantyl)-2-( 1-
pi peri zi nyl yuereridised siratghB or brabched ichaie alidd, (alylﬂklyalnanbpﬂo)xal& édbsututed

am noet hyl amnoraunaxaly e 3 Ca bOXIT UaVB Whmbid SO

1-(1- Ad@ﬁﬁnta%ﬂ alkyd: b Ikerdarhikyinasibiyhy TheefiinRe maéylségmnbamt%i@manone N-(

| - Adamat hox qui noxal i ne- 3- car boxam de.

N-(1- adarramcyva}engy (ngdgrt@pwéy |aa¢nlﬁqsyoeﬁ3pﬁobyamlsnetagh@sastﬁészw they (4-

Chl or ophenyl | %}m N-(1- Adamantyl) 6. 7-
di met hyl qui r‘%ﬁggﬁ(l%e 2&%%? %@%ﬂmﬂgéﬂ ﬁq‘?%@?&? etra (iﬂn i) -2-

qui noxal i necar boxami de, N-(4-Chl orophenet hyl) -2-qui noxal i necar boxam de. N
30 (6-Quinolyl) ui ng I i,necarboxam de, N-(1-Tetralinnethyl)- 2-

qui noxal i necar bo§éﬂ& ffr["h(ﬂﬁfﬁrret hyl ) - 2- qui noxat i necar boxam de. ‘N- (4,

4- 15 Dinet hyh&xsh@tt@xgenmﬁy iy B6ntEh iup 86 Bk RO adths, AtBugh the

phar maceuti cal Iﬁa/ accept abl e salts thereof. In
accor dance ikilled arsannil recpgaiae fahAr grouphwith r‘ﬁﬁé’hfh% fen ‘taﬁéﬂné‘?ﬁ%“ﬁeen

within the scope of the invention. Arcan be a monocychc or fused bicyclic _aryl

alkaryl, heteroaryl or heteroarylalkyl group. The ring systems encompassed by
Ar can contain up to four heteroatoms. independenty selected f'rom the group
20 consisting of N. S, and O. When Ar is a héteroaryl ring or ring system. it
preferably contains one or two heteroatoms. At least one of the heteroatoms
preferably is N.
Monocyclic Ar groups include, bur are not limited to: phenyl. thiazoyl,
furyl, pyranyl, 2H-pyrrolyl, thienyl, pyrroyl, imidazoyl, pyrazoyl, pyridyl,
25  pyrazinyl, pyrimidinyl, and pyridazinyl moisties. Fused bicyclic Ar groups
include, but are not limited to: benzothiazole, benzimidazole. 3H-indolyl.
indotyl. indazoyl, purinyl, quinolizinyl, isoquinolyl. quinolyl, phthalizinyl.
naphthyridiny!, quinazolinyl, cinnolinyl, isothiazolyl, quinoxalinyl indolizinyl.
isoindolyl, benzothienyl, benzofuranyl, isobenzofuranyl, and chromenyl moieties.
30  Ar preferably is a quinoxalinyl, quinolinyl, or pyridyl moiety.
Other Ar moieties include the 3.4-methylenedioxy and 3.4-dioxane rings.

The Ar moiety optionally may independently be subsrimred with up to two Ci-Gs
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provided a pharmaceutical conposition conprising a conpound as set forth
above, ether with a pharmaceutically acceptabl e dil uent Cq(mmgent

I n accordgﬂ(?%’z%z?h still another enbodinent of the invention. there has 5
been provided a nethod of maeking a conmpound as set forth above. conprising
reacting a conpound containing an actjyvated carboxylic acid group with a
compound cont ai ni ng an ami ne. hydroxyt,” or thiol group. I n
accordance with a still furth enbodi nent of the_ invention. there has
been provi detkYh SHRYPhJY UBfO Pﬁ%ﬁﬂ?&%ﬁ@’“&ct“ihﬁ’&*}a&ge‘bfs sgﬁc‘ﬁéa“ﬁﬂ Brp 1
receptor. 1Qe, agPnprising treating a cell containing said md uR Goup |
receptor with an ef fective amount of a conpound as set forth above. .
In yet another enbodi ment of the invention. there has been provided a

met hod of i nhi bi Malo sl ge caused by excitatory activation of an
n3d uR Group | retgeptorgucgﬂrr%llng?e% treating neurons with an effective
amount 1% of a Gheumdetyngeseiily anay confany Berween four and eleven carbonr dance with
a further enbodi t of the inventign, there has heen vi ded a

Tet hod of ¢ RS ARbelFie skt S Sow il ecpanize o RFEITIR &t Ll

neuronal danBger GOSEREnSAtKEs MBI FosEBle.NJAkibugh Mt Binuii il 8rémg from said
di sease an effective anount of a conposition as set forth above.. 20

Qther obj ectegroopaiany: esefembly Rigenniay aisleas 7t qsegboprase/mnt Preferablyi Briswi | |
becone appar o] f ol QW ggg;, il ‘ el oul d be
under st ood, (ﬁ%’g\l}g %ﬁ%‘g’?wt h‘léﬂc g’g:ll f loggﬁgﬁh!gtr\d%t?he é{’)‘gg?flc
exanpl esLo subsummi blmnylamylcaﬁenegalm efme oeall efrﬁmdiydmgexsatomstohetplmvent i on.

modi £1 cati oo Heir: prviels pr Reliheie S e op EREH RS 11 become
apparent to xh&aps:ﬁieﬁdiy ke tbdiffont the Gg?ddp cbﬁmmghbw Cl, OH, omald@dmdescrl ption.

BRI EF DESCRI PTI ON OF THE DRAW N gure 1 'shows illustrative
corrpounds of CPRE grennsntHayygverymore than two hydrogen atoms may be replaced with

fluorine. and R may be pertluorinated.

15 Exemplary R moieties include, but are not limited to: adamantyl. 2-
adamantyl, (18.25.3S,5R)-isopinocamphenyl, tricyclo[4.3.1.1(3,8)Jundec-3-yl." -..‘
(18.2R,55)-cis-myrtanyl, (1R.2R,4S)-isobornyl, (IR.2R,3R,55)- s
isopinocamphenyl (18S,2S.5S)-trans-myrmanyl (1R,2R,SR)-trans-myrtanyl,
(IR.2S,48)-borny!l, l1-adamantanemethyl, 3-noradamantcyl (1S,28.38,5R)-3-

20  pinanemethyl, cyclooctyl, dimethylphenethyl, (S)-2-phenyi-1-propyl, cycloheptyi.
and 4-methyl-2-hexyl groups. Each of these exemplary R moieties may also be
substituted in the manner set forth above.

Other preferred R groups include 2.2,3.3,4.4,4-heprafluorobutyl. 4-
ketoadamantyl, 3-phenyl-2-methylpropyl, 3,5-dimethyladamantyl, rrans-2-

25  phenylcyclopropyl, 2-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 2-(o-
methoxyphenyljethyl, 2-(1,2,3,4-terrahydronaphthyl), 4-phenyibutyl, 2-methyl-2-
phenylbutyl, 2-(m-fluorophenyl)ethyl, 2-(p-fluorophenyl)ethyl, 2-(3-hydroxy-3-
phenyl)propyl, (S)-2-hydroxy-2-phenylethyl, (R)-2-hydroxy-2-phenylethyl. 2-(3-
m-chlorophenyl-2-methyl)propyl, 2-(3-p-chlorophenyl-2-methy!)propyl, 4-tert-

30 butyl-cyclohexyl, (S)-1-(cyclohexylethyl, 2-(3-(3,4-dimethylphenyl)-2-
methyl)propyl, 3.3-dimethyibutyl, 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. cvclohexyimethyl. 3-

methylcyclohexyl, 4-methyleyclohexyl, 3,4-dimethylcyclohexyl, $-chloro-
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DETAI LED DESCRI PTI ON ' The invention provides conmpounds that are

pot ent aRgo§akdsii ve ant agoni sts of Group | netabotr ASTAUSPBREAL e
receptors. The conpounds contenpl ated by the invention can be
represented by the general forrmula I: 5 [err] where Ris a

straight or branched chain al kyl, arxlsal kyl, or optionally substituted
alicyclic group, and Ar is an optionally substituted aromatic.

het er oar omatricgclofl(R. 1 haytyll 8} kadxmerﬂﬂpmaﬁmoarxadahw ﬂﬁair&[km:iemle"l' i nker]
noiety is a roug‘é‘that covalently to the"Ar and R

no
noi eti es, bolenyiedy! fla?é’i‘ll“?‘t‘ﬂt"éﬁyédéﬂqvélﬁ[?e? 1ifﬁ@"~vf)ﬂh\602ﬂawthsb?ét i al,

orlentatlon e Structure
of the Ar n% ?rlﬁi‘c»fgﬁ 2p- h@or@%ﬂeg_r &nﬁﬁe?t&egﬁ%ﬁ%@g r’r%f lohexoﬂt 24 %up to ten
car bon at omyl,atlipmlalgnﬂ‘ t3l=mrboxyiadmcau1tyll,ebltemhmm®apmhél¢nyt elcingmiyr,et-t hat Ar

groups with t en rbo to are . . ] n the scope of the

i nvent i \(,)\% R{JB‘&%}{‘E@'Z&%} %B%‘gifblflw ’é’@&’%‘f‘ﬁlcxﬂma‘?"ﬁ" these * 5| karyl |

het er oaryl atenipmya RafAdgiytes Inlay | be Giilifured iR ¢he it 5346 FRiiBabBRC OWRas sed by

Ar can contain u to four heteroatons. independendy selected fromthe group

20  consi sf¢ s ey bs present ip altwwmwwwmwmm yier examgleor ring |
system it a At [east one of
t he heter oa%rgnrfsormsei’ﬁkﬁlgicg?@%?% iR %ﬁm%mil Htbe %&Q@Q{Iﬁ c Ar- groups

i ncl ude, bugonfigaratiens. ISmﬁlil'éd lﬁa)t?onmwm}'bxlstshsmm;dmers the Rfrrumtytan pyranyl ,

2H-pyrrolyl Z0 razoyl, pyridyl, 25
pyrazi n§+ Eﬁ/él m g?/ ggﬁy?ﬁ@ﬁn@#%ﬁ%t | es. Fused bi cycl ic Ar groups
i ncl ude, but are not I i i ted to: benzorhiazol e, benzimdazole, 3Hindolyl,

i ndol yl . indazoy uriny i nol i zi nyl, isoquinolyl, quinolyl,
phthal i zi nyl . étmcﬁ %B’gg Im"‘ﬁféh nazol i nyl, ci nnoI i nyl, isothiazolyl,

qui noxal | nyl i o ] moiery gereY Dk strg@ﬁﬂezgéﬁk)ﬁnWh Bebﬁneﬂsur anyl ,

i sobenzof uranyl, and chromeny ties prefera 1S a
qui noxal i nyMp o) s STHzrgpoups aray ydependentiiobecteplaced with groups Seiﬁaeﬂéronm noi et i es

opt i onaty SEARELMRERT, SCLC el SHRIF GOLRRS SN - err]

NH, and NO, provided that two heteroatoms may not be adjacent except when

!'l

those atoms are both N (forming an -N=N- linkage) or are both NH (forming an
-NH-NH- linkage). Any two adjacent CH: groups also may be replaced by an
alkene or alkyne group.

20 In a preferred embodiment, [linker] comprises an amide, ester. thioester.
ketomethylene. ether. alkylether, ethylene, ethenyl. acerylenyl, hydroxyalkyl.
alkylsulfone. or alkyl alkylsulfoxide group. Preferably. {linker] is an -O~(CH2)m-
, -CO-Y-(CHz)n, or -S(O)n-(CHz)w- group, where Y is CH2. NH, O. or S, and
mis 1-4, and n is 0-2. The {linker] moiety may have either one of two possible

25 orientations with respect to the R and Ar groups. Thus, for example. the
invention encompasses compounds having the configuration R-O-(CH:)w-Ar and
R-(CH2)m-O-R.

Design and synthesis of mGIluR Group I antagonists
30 In one embodiment, compounds according to the invention are esters and
amides of monocyclic or fused bicyclic aromatic and heteroaromatic carboxylic
acids. phenols and amines. In a preferred embodiment, the compounds may be
represented by the Formulae Il or III;
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-14- al kyl groups, or up to two hal ogen atons. where hal ogen is

selected fromF. d. Br. and 1. Struct R

moi ety WOD9926927 The R npiety generally may contain bet v?)ecgrn 9g%krﬁﬁgmd

el even carbon atons, although the skilled artisan will recognize-that
R noieties with 12, 13, 14, 15, .qr 16 carbon atonms will be possible.

Al t hough R can contain 4, 5 or 6 ““carbon atons, preferably R contains
at |east 7 carbon atons. Preferably, Ris optionally substituted

al kyl, cycloal kyl, cycl oal kyl nethyl, or optionally 10 substituted

phenyl al kyl . Generaldy, some or all of the hydrogen atons on up to

two met hi ne. net Ryl dge,xlorxinet hyl ogrs &l Réimay be repl aced by _
substituents i nflepgndgnt | y sel éct gff @ the group consisting of F.
A, OH Owe. =0 and ~yZ~& COOH gr Bups>Howder, nore than tWwo hydrogen
atonms may be replaced with fluorine. and R may be perfluorinated. 15
Exenmpl ary R moieties fnclude, but are nBd linited to: adamantyl. 2-
adamantyl, (1S, 2S. 3S, 5R)-i sopi nocanphenyl , - B
tricyclo[4.3.1.1(3, 8)]undec-3-yl. (1S, 2R, 5S)-ci s-nmyrtanyd,

(1R 2R, 45) - i sobolnkdrmulag f 2@ [BR ¥pn be either O.sHpNHocmGHRemd X', X5

(1S, 2S, 59) - thans-wa. Ayl - tanyl . Lol s

(IR 25, 45) - Bor |’@/‘§‘5°§§}a@ﬁ%r¥tl‘§ﬁ§gé‘f@?ﬁ @%8%%a§%%4’ﬁ°(’i§2’§:3%: 5R)-3- 20
pi n?nﬁrret h?/ land Kyﬁx}cN,CdémZhe ﬁinﬁalaéwﬁ oen lePifefdr:ed(c&hpEamﬂha?uHx%plmw opyl | .
cycl oheptyl . . . a - ITe - 2- hex roups.., Eacly, of these exenplary
noi eti es nm}h"d}né'?fml%qm"e the éﬂ%‘é‘?l ubfed: | °f°n§‘~ rﬁﬁ‘?‘ﬂe%‘ s #BofaRedpove.

O her prefepgd R groups include 2,2, 3,3, 4,4, 4-heptat!| uorobutyl. 4-

ket oadamant yl , 3-pheny[-2-net hyl propyl, 3,5-dinethyl adamantyl, trans-2- 25
phenyl cycl opropyl, 2-methyl cycl ohexyl, 3,3,%-trjnethylcycl ohexyl, 2-(o-

nmet hoxyphenyl ) et hyl , N et r ahydfieg s . 4-phenyl butyl,
2- et hyl - 2- pheny bui yL; (mfl uorophd hyl , .
2- (p-fl uorophenyl)ethyl, 2-§3-hydroxy-3- phenyl ) propyl ,

(S) - 2- hydroxy-2-phenyl et hy,, (R)-2-hydroxy-2yphenylethyl. 2-(3- -
m chl or ophenyl - 2- et hyl ) propyl, 2-(3-p-chl orophenyl -2-net hyl) propyl,
4-tert-

In another preferred embodiment of the invention. the compounds have
the Formulae VI or VII : T

R., N, Yo N
itg@ TOO
Vi Vil
where R and Y are as defined above. In a first embodiment of the

15

compounds of Formula VI, Y is N, R is an unsubstituted or monosubstituted
20 1,1,-dimethylphenylethylamine or 1,1-dimethylbenzylamine moiety, where the
substitatuent preferably is an o-, m-, or p-chlorine or p-methoxy group. In a
second embodiment of the compounds of Formula VI, Y is N, and R is an o-, m-
, ot p-methoxy substituted phenylethylamine. Compounds of the first and second
embodiments appear to exhibit selectivity for the mGluR, recepror. In a third
25 embodiment. of the compounds of Formula VI, Y is N, and R is an o, m, or p-
fluoro-substituted phenylethylamine. Compounds of the third embodiment appear

not to discriminate between the mGluRs and mGluRs receptor subtypes.

H
'
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30 but yl Qcycl ohexyl, (S)- 1-(cycl ohexyl)ethyl,

2- (13- (-3, 4wdi98Bkday! phenyl ) - 2- met hyl ) propyl, 3, 3- di neRCE/USB24833

2- (5-net hyl ) hexyl, 1-nyrtanyl, 2-bornyl, 3- pi nanemet hyl ,
2,2,3,3,4,4,5,5-octafl uoropentyl, p-fluoro- 2,2 - di net hyl phenet hyl ,
2-napht hyl . 2-bornany], cycl ohex| metyi-. 3- met hyl cycl ohexyl ,

4-met hyl cycl ohexyl, 3, 4-di met hyl cycl ohexyl, 5-chl oro-

tricyclo[2.2. 1] hﬁWeY bnodRr preter?éd@ﬂﬂ%ﬂu@ﬁ?@%@ﬂvem%h' m@@%#ounds
2-spiro[ 4. 5] decyl. phenyl et hyl . 1aarranty eth

1- (1- bi cycl bp the pr]mpéqyt\ﬂﬂcgniy(et hyl . 2-(2-methyl - phenyl propyl ),
2- (o-fluorophenyl)ethyl. 1-(cycl ohexyl)ethyl, cyclohexyl but an- 2-
onyl, di phenyl ene, 3-carboxyl adanmantyl, 1- tetrahydronaphthelenyl

1-indanyl, 4- 5 methy] gog! de |, and R4 o cycl ohexyl "noi eti es.
Agai n. each of these exeénpljary R noieti
manner set forth above. W X conpounds

be substit#uted in the
RE present i_n, aI ternative
i soneric configurations, for _exanple, trans or
ci s-4- mehyl cycl ohexyl, theVRlInoiety may havBany of the possible
configurations. Simlarly, if a conpound exists as enantioners. the R
nmoi ety can 10 be either of the enantioners, or may be a racenate.
Structure of thewheiemk¥t am:blRealy: as defined above. Thea [first necebollimens @f y general |y

has the structure ) [ " f our

CH err] gr O&g@pWs (Ogioﬁrgﬂ%e{rqﬁ ' bé’%& %82’3 t%%¥o&f3°s%§?e’%§ed from 15
the group cqﬂanaitymgnd)ﬁ sab.ﬁbfemr ls— fiessnt onahk yhrbon atom ofthéohd bEIR, the), S, SO,
SJerr], %R provided that two heteroatons may not be

adj acentt ex&’éﬁ?f W‘?& e S“bF‘I‘fB%Ué PEGTETARIY F @ h3ineen. Nush: &% FRIGHGCa Rt aR=N-

| 7kage) O <Biye cRblablal HRIH. N fkcond ermbodibbld chiupliadak, R o

adj acent CH[ely]g groups al so"may be replaced %/ | kene or al kyne
group. 20 adamantyl. ¢qmwupiseﬁehqseaﬁr&§ 1abd d¢condiem qdlmﬁkfewe%fdﬁﬁﬁh@és an am de,
ester, thio yI ene. ether. alkylether, ethylene.

et henyl | acgglgﬁfvxt%tor (ﬁe @@&18‘ 137230 al kyl sul fone. or al kyl

al kyl suI f oxi de gHwugll aﬁb"tm‘remzbbdhm,em[ tierdogtppunds neay ha@ eHpenulie) Xexr | - ,

CI?/[Oe:{r ]( CH[ er)EI@Uher r2151s aa;ﬁlarmacgﬂcmy aJcep(taca_g segbrérlt?xi rI'lua sttedt” a?tlsawh Wil © Yis

recognize that pharmaceutically acceptable Z groups are those groups that do not
deleteriously reduce the receptor binding activity of the compound. Suitable Z
groups include, but are nor limited to halogen. lower alkyl, oxygen or amine. and
their pharmaceurically acceptable derivatives including ethers. esters. and amides.

20  Preferably. Z contains 0-4 carbon atoms.
o}
N )L RN
Rj\(—(CHz)—{ O ]—z R 0"‘€CH2)’;—(\_Z
m| N N

25 In each of the compounds described above, "alkyl" denotes both straight and
branched chain atkyl. 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-
dioxane.

In general, it appears that selective antagonism of the mGluR: receptor

30  can be attained with compounds of the formula R-CO-N-Ari, where Arn is an
i
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mis 1-4, and nis 0-2. The [linker] noiety may have either one of two
possi bl e %991295 L,ent ations with respect to the R and Ar grpopusspasss, for

exanpl e. i nventi on enconpasses conpounds having the configuration
RQ(CHerr])[err]-Ar and R(CHerr])[err]-OR Desi gn
and synthesis of m3d uR G oup | antagargsts 30 I n one enbodi nent,
conpounds according to the invention are esters and am des of
nmonocyclic o dqDi Smatt ter i C lic

aci ds, phenoiirgingt?lﬁ alkr)n %ﬁbﬂrl n é;or@,;, erreg Eﬁbgd%ﬁrgggﬂi %&@g{%&nds may be
represent ed chlmwtmw!abemmmwoyll pe pyridyl group.  [err] I n

Conmiae 1100, e gfod Sehoul Sk e Bg O of bl &Ly
one or two oénckﬁ[npass] saloX[ afr th]e coffipounds, describedcibdfeer r These esalss inclodet he
have the § or AEFEAGSUEGLY gEceqils BDRA SR aIt bR Hc g i scampraticmesl  above.

salts or optionally alkylated ammonium salts, such as hydrochioric. hydrobromic.

hydroiodic, phosphoric, sulfuric, trifluoroacetic. malonic, succinic. citric.

mandelic, benzoic, cinnamic, methanesulfonic and similar ones, and include acids

related to the pharmaceutically acceptable salts listed in the Jowrnal of

10  Pharmaceutical Sciences. 66:2 (1977) and incorporated herein by reference.
Examples of compounds according to the present invention are set forth in
Table 1 below.

Preparation of mGluR Group I antagonists
15 The skilled artisan will recognize that mGluR Group | antagonists
according to the invention may be prepared by methods that are well known m
the art, using widely recognized techniques of organic chemistry. Suitable
reacrions are described in standard textbooks of organic chemiswy. For exampié. '
see March, Advanced Organic Chemistry, 2d ed., McGraw Hill (1977).

20 For exampie, 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
formed using well known techniques. such as reaction between an amine and an
acid chloride, or by reaction in the presence of a coupling reagent such as
25 carbonyldiimidazole, or a carbodiimide such as, for example, 1,3-
dicyclohexylcarbodiimide (DCC). Formation of ester and thioester linkages can
be achieved in similar fashion.
When the [linker] moiety contains an ether linkage, the ether function also
can be prepared using standard techmiques. For example, ethers can be formed
30  using the Mitsunobu reaction, where a primary alcohol function is displaced by
another hydroxy group via activation using PPhs and diethylazodicarboxylate
(DEAD). Thioether linkages may be prepared by displacement of a leaving
group such as halide with a thiolate anion. generated by deprotonation of a thiol
group with base.
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10 [err] I n anot her preferred enbodi nent of the
i nvent i onwa s2eopmpounds have the Formul ae VI or VI|: PCEASSHR4833
where R and Y are as defined above. 1In a first enbodi nent of the }
conpounds of Formula VI, Yis N, Ris an unsubstituted or nonosubstituted
20 1,1, -di met hyl phenyl et hyl am ne or 4%St- di net hyl benzyl am ne noi ety, where
t he substitutuent preferably is an o-, m, or p-chlorine or p-nethoxy
group. In a Wahennhe dlukodi moiety (ubmaihe ac kerproethdeneofyrdipl ukan W&, Y is N,
and Ris an met hox tituted enyl et hyl.am ne.
Conpounds  of %’%H} v alkylation °§é1pif? ¢ €no [ P ?@“ﬁ{}péa‘f‘“ﬁg KEIOR® b t

sel ectivity fafbd fprobaakidasing arsﬁﬁﬁgilb&é sudhrhséhtﬂdﬂ'h r@iséb‘éopylﬁﬁb@d_ﬁmnt of the

conmpounds of Formula VI, Yis N, and Ris an o,

f1 uor o- subst ifello™ed HhEsartien Khaas ﬁé"yfcﬁ?ﬁﬁﬁ)unéé‘ef@fm‘t% 3 Hﬁemxeémmu ment
appear RitoribeP oAl STl ABELYPE o Bﬁ?&&% mpcid, SEERCr !
recept or subt ypes. anot preferred enbodi ment
of the i nventGrignardirbagento rpanaidebyde, folldwaeddytdxidation Mae&swdnk hydrodyK: [err]
group to a ketope. Suitable reagents for oxidizing alcohols 1o ketones are well
koown in the art.
[Linker] moieties containing other heteroatom groups also may be
10 prepared using methods that are well known in the art. N,V -Disubstimted
hydrazine compounds may be prepared via reductive amination of hydrazones
formed by reaction of 2 monosubstituted hydrazone with an aldehyde. N.N'-
Disubstituted azo compounds can be formed, for example, by oxidation of the
corresponding hydrazines.
15 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
Company, Milwéukee, WI. When the compounds are not commercially
available, they may readily prepared from available precursors using
20  straightforward transformarions that are well known in the art.
For example, carboxylic acids may be converted into the corresponding
acid chlorides by reaction with, for example, thionyl chloride or oxalyl chloride.
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
25 (i) conversion of the hydroxyl group into a leaving group, such as a sulfonic acid
ester (such as a triflate, mesylate, or tosylate) or a halide, (ii) displacement with
azide ion, and (iii) reduction of the resulting azide by, for example,
hydrogenation over a platinum oxide catalyst. An illustration of such a
transformation is provided below in Example 12,
30
Testing of compounds for mGluR Group I antagonist activity
The pharmacological properties of the compounds of the invention can be
analyzed using standard assays for functional activity. Examples of glutamate

receptor assays are well known in the art, for example. see Aramori er al.,
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mhereln X[err] and R are as defined above. In a first enbodi nent of
conpounds f la VII1I, Xerr] and X err] are N, X[err]Péynﬁgghggg] are
H Ris 17 899‘E‘c’)d’zgl(;amantyI, and a substituent is present on the carbon atom
ortho to both the 10 Ilinker and X err]. The substituent preferably is a
hal ogen, such as chlorine. or an _gbkyl group, such as nethyl. In a
second enbodi nent of conpound [X. Ris T- adamant yl . Cbnpounds of

e nal uRg er 1oL e (PR TSR 3 BPPRBLet B BY TR, Toeumifodley the

conpounds naydeserited ihhofequblidations)s Micofporated heidin byhedidrencé, i s a
phar maceutical |y gce tabl e substituent. The skilled artisan will

recogni ze that ph lyc the| spmpeundstoffhe ipreppiog pYy be suding gsingapups hat
do not %@iyektﬁf Ieadrds TrfdSbieeh fohqn geﬁta%%axahmdtn'amx%fohvmt Yl the

conpound. Suitable groups inclu ut are not m t.est 0 ‘hal egen,
| ower al ky§, m@m mcorammrecamqrs that can bindithe qomammﬁe,eﬁumb& tegepearcept abl e

derivatives i s r ef era
contains 0-4 écbgi% on a g}r"f@%&nﬁ&lgfﬁ it %gﬂ ge%%hbeg 1R, 53T Sgépounds
descri bed aboS%05252) tylconems of ehidioide lnkehyi igpbirpaned by referdﬁbamheﬁr chain

- S

al kyl . I'n other, enbodi nents, Ris adamantyl, the linker is -CO

CHerr]-S-, W is m or o-al kyl oxyphenyl or 3, 4-nethyl enedi oxy or 3.4-

di oxane. Thus, REE20%als <huﬁ1a@eﬂsab§mtﬁm%%&lseﬁmwe Frypigeni sm of
ounds of t.he fornula

the md uR[err] receptor 30 can be attai'ned wt
R- CO- N- Ar i@ r r pmerigaar Typsr Culpure Gollegtipn, Rockville, MD, Accessxon Number CRL

1573) are stably transfected with a DNA construct expressing a recombinant .
receptor. The stably transfected cells are cultured in high glucose DMEM (Gibco
092) containing 0.8 mM glutamine, 10% FBS, and 200 uM hygromycin B.
A protocol for measuring intracellular calcium mobilization in response 1o
15 changes in extracellular calcium using the calcium-sensitive dye Fura has been
described previousty. Briefly, HEK-293 cells. stably transfecred with a DNA
construct encoding a recombinant receptor, are loaded with Fura dye. The&l!s
then are washed. resuspended. and maintained at 37 °C. The cells are dzluu_ac_i
into cuvettes for recording fluorescent signals. Measurements of fluorescence are
20 performed at 37 °C using standard methods, and concentrations of intracellular
Ca** are calculated using a dissociation constant (Kd) of 224 nM and applying
equation:

[Ca®*)i = (F - Fia /Funax) x Kd
25
where F is fluorescence at any particular time of interest, Fui is determined by
chelating all calcium available, therefore, no fura 2 is bound to calcium, and Fma
is determined by fully sarrating all the fura 2 available with calcium.
A deuiled protocol for testing the compounds of the invention is provided
30  below at Example 15.
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-18 - aromatic or hereroaromatic group such as a quinolinyl,

qui noxal i 9on6927 thiazolidinyl, phenyl. benzim dazoyl, OPCPHYISPSRMB3Agr oup.
The skilled artisan also will recognize that the conpounds of the invention
enconpass salts of the conpounds described above. These salts include 5
pharmaceutically acceptabl e acid addi4aien salts, pharnmaceutically

accept abl e net al salts or optionally al kyl ated anmonium salts, such as
hydrochloric. hyd ﬁﬁﬁoﬁ of pharfiadigticalli EompyiRivhb O Cortainfiy! frHGWR
trifluoroacetic. , Rl i in Breafib§ neurologiciPMSdG, benzoic,

ci nnam c, net hanesul oni¢c and simlar ones, andinclude acids rel at ed

to the phar maceutically acceptable salts Ilsted I n the Journal of 10

Phar maceut i cal Scmce!s;aom& 2f (the Tiwentord aren esefigo Faxt Edmbgrmmkhgmal ef er ence.
Exanpl es of ¢o ds.accor 0 the I ny eset forthln
BT 3% 81 oROREH S RER" Wil ke BnRRinds ol Wi el e e

ant agoni sts %6 human patienis) ehe$ kiaylatsd b&rﬁstcswwemdnhryrmeﬁgm &etréalﬂaimliﬁ UR G oup
| antagonists , I’;\&cordl ng to the invention nmay be prepared’ "By met hods
that are wel oF id3BtGa! fi the art, using w dely recognized teehni ques of

organi c chem stryp, yrdgestR! énd/or dmgﬁ&%'ngjlibﬁcﬁ{oﬁs dﬂﬁCE %ﬂnﬂsﬂ oftg@dard

t ext books of organic chemstry. For exa ch, Advanced
Or gani ¢ Chemlllwm}on g bedformulased fo at-yariety( Q@fnm)es qf(adxmmsrrauon, mdudm&anpl e, the

corrpound K f O t [ nker ]

noi ety b gﬁ@IL )éngrg%’ué%ggf lﬁ%ouﬁg%m“ [ nf“%‘g‘;ﬁé‘%ﬁstaé‘ k: xﬂﬂat{oné R
moi eti es. Wheenerdily mawmumnmm:m Plrseceuticak Scjences:HRrugRedeptoray be
formed using | kno tec u h as rea n between an am ne and
an aci &I‘V\@hﬁ?ﬂ"a 139‘&% @P‘?‘% hﬁh’%g%&éé@nce of a coupling
reagent such as 29ne csﬁﬁéi@@yh&btdﬁéji’@%eemv@ﬁncﬁe aledbfpRbld wvelea wideh as, for
exanple, 1, 3- di cycl ohexyl car bodi i m de (DCC Formati on, of ester and

thi oester |iR#GRIaNEEn For example, in Wiccyeatment afj #dujtahumagsniosages from
Wien the gl i EB@I]O (ﬁofoeib\‘utc;@@b?&%]} {yhﬁﬁm bBEASS totaQ&nteﬁ)ﬁ Jpspction also

can be prepared using stan or exanpl e, can be
formed 30  uisy mgytbeeiséd.t sunusbprafafatnie |dos1ge \wshaboet 2 npg ionaboyt ) mghm' f unct ion

I's displaced d9§’ 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 1o be treated. and the preference and experience of the auending

20  physician. _

Pharmaceutically acceptable salts are generally well known to those of

ordinary 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, edetare, edisylate. estolale.

25 esylate, fumarate, gluceprate. gluconate, glutamate. glycollylarsanilate.

hexylresorcinate, hydrabamine. hydrobromide, hydrochloride.

hydroxynaphthoate. iodide, isethionate, lactate, lactobionate, malate, maleate,

mandelate, mesylate, mucate, napsylate, nitrate, pamoate (embonate),

pantothenate, phosphate/disphosphate, polygalacturonate, salicylate, stearate.

30 subacetate, succinate, sulfate, tannate, tartrare, or teoclate. Other

pharmaceutically acceptable salts may be found in, for example, Remington’s
Pharmaceutical Sciences: (18th ed.), Mack Publishing Co.. Easton.PA (1990).

Preferred pharmaceutically acceptable salts include. for example, acetate.

benzoate. bromide. carbonatw. citrate, gluconate. hydrobromide. hydrochloride.
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anot her hydroxy group via activation using PPh3 and di et hyl azodi car hoxyl ate
(DEAD) . Thl%zztﬁ r linkages may be prepared by di spl acemenpcpiissriagsavi ng

group suP lide with a thiolate anion. generated by deprotonation of a
r hi ol group with base. -

-19- When the [linker] .gpiety contains a ketonethyl ene group.
It can be formed by al kyl ati on of a ketone enol ate. Thus. for exanple.

a methyl keh@Bfe, mesylg@l Kh‘ﬁsﬁﬁ@r%aﬁi%%e(??xﬂ@ngﬁha p%?cﬂg hag&iapich as

lithium diisopropylam de (LDA) tion wth an al kyl
hal i de. Al suegipgse.i sulfatg. orgargatonet hyl ene funct I on can be prepared via

addi tion of an ard reagent. .to
an al dehyde, %%Q@A%&ﬂlll B‘giﬁgﬁgﬁg@ﬁ% g f“%fé?’t&ig’f* group to

a ket one. Stmhﬂhdee o digt or ﬁmd avsagil formg and aaﬂnﬂhsseréd)sﬁﬁmﬁs o'ar e well

known in the%aly L nker]. noi eties contajning other heteroatom

groups & so'° bgbelégenﬁr‘@%‘hp%&dﬂ‘éer‘#g fﬂ’b?’ﬁ‘ﬁﬂ’ -t'R &t 1BE%E RelpaiRétbwn in t he
art. N, N - Riegithdkh taylLhown 1o HMesaER tﬁ@ﬂﬂo%aﬁmﬁﬁy f&qenﬁmﬁed via

reductive am nation of hydrazones fornmed by reaction of
nmonosubst i t andeadminisiration may Wi tfenndrin Remingronss Pharmgaceutical Scwdé&ht uted azo

conpounds C%d; hyaékgm ighi é%u Cxah Pa t&@%g%‘ﬁhﬂ@ rQJlﬁ]Hﬁ% incinde

correspondi t  cases recursor Ar and R
noi eti es areral, ebantcdly sublingdahbreetal, orransdermatrayaghml prraxpmuecdalumamg or

straigh forwar ec ni ques of o m str ounds are
com"rerc{' | | ey "f‘aﬂ? ~exB ?‘F%F frd8 eﬂ’dr?“fwwﬁﬁerﬁw Sculat,  company,
M | waukee, é%eutadéb@ ﬁzktmemwwn ecﬁb@s NGk GRINMELC igdririecal. dnaatallabl e,

they may readily prepared from avai | abl'e precur sors using

st rai ght f or RERYFIHICHIRES IBTAHEROUSH RTAPRIHONERle IRfRaNAsalc ﬂamrapwiﬁrhaeaw
For exanpl e, «GahhaX¥kis acids may be converted into the correspondi ng
acid chlor |J(¥es by reaction with, for exanple, thionyl chloride or oxalyl
chl ori de. /ﬁoremarnphechgfagsmc ot eherxemmmmau@epnomlm ihaquequsi n Exanpl e
3. Conpound g tQ n cQnwv d into the
corr espg% di ?}oéuné)ﬁ ng%g%;fﬂl ' pl?ysm gxcaffy éo'ijnp%&blg ol FRYs l},?ch k&

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. B
Use of. pharmaceutically acceptable carriers to formulate the compounds
20  herein disclosed for the practice of the invention into dosages suitable for
systemic administration is within the scope of the invention. With proper choice
of carrier and suitable manufacturing practice, the compositions of the present
invention, in particular, those formulated as solutions. may be administered
parenterally, such as by intravenous injection. The compounds can be formulated
25 readily using pharmaceutically acceptable carriers well known in the art into
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 parient to be treated.
Pharmaceutical compositions suitable for use in the present invention
30 include compositions wherein the active ingredients are contained in an effective
amount to achieve its intended purpose. Determination of the effective amounts
is well within the capability of those skilled in the art, especially in light of the

detailed disclosure provided herein.
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25 (1) conversion of the hydroxyl group into a |eaving group, such as a
sul foni c 4@ sbneszy ester (such as a triflate, nesylate, orPCOUSIRREP or a

hal ide, (ii) displacement with azide ion, and (iii) reduction of the
resulting azide by, for exanple. hydr ogenati on over a platinum oxide
catalyst. An illustration of such a-23- transformation is provided bel ow
i n Exanple 12, 30 Testing of conpounds for nm3d uR G oup |

ant agoni st act i vihYaddition to the activd hegredigisracak thﬁﬁce@fcﬂpmcfbﬁﬁoz%f t he
conpounds of the invention can be, anal yzed_usi ng standar.d assays for

functional aBgY ¢PawAn splabls,phasmenentigally apkepble carriery CUPRIERNZGLSCINENSr o we |
known in the,ar byxififtes | eciiRRE AbaNBhd &' 1! ac

- 20- Naé&uar tgn 1?57%7&?%9%‘:@%@% eté a(ff. F&Ngﬁtrwgn ch:ng%néxd.z 1185{5)2) . The

met hodol ogy preparatites ovhidheehnibe used gharmadehiicadlyi ofhe preparations formodassl her ei n by
reference, - veni ent.ly, the c d the inventton may be
st udi ed usi n&’a%“’ admxmggégg{l} @%ﬁeﬁgég%g%rén ioﬁW‘%{?’i gﬁg%ef’ ??ﬂsplg‘%e?rl ul ar

cal ci um nobi idlawhs.on in cells 5  expressing reconbi nant receptors that

can bind the conmpounds. Sujtabl e receptor constructs are mell known in
the art and are ANSHNFELCR) BrERRratiops g%ﬁﬁgﬁfee‘ianibﬁ ofjgyned by combipingshe ¢ he
contents of i ' leBh&ih 2 ACRsul Inire,

entirety. Wt %ﬁﬁ&nﬁﬁﬁﬁ@j&olﬁ&éﬁ?z%%ﬁ%?ﬁﬁgxﬁ%gﬁﬁan g.nbr yo%_géa%kyiftg%ey cells.
avai | abl e frané prosessing /he rmizaire Df grantlest after addirg suitable amgbiaries| i, MD,

Accessi on, Nu - ak] v .t ran: t 1.t h.a:

const r uct® exp eé%’iqﬂRlabgmr tgglgéb%lznaaréé %‘m%{ g%&&p@%‘?’%%%hég’siﬂﬁoﬁﬁ@ﬁsf ected

cel | s are cufillers edthi 43 shgagh igdiedins Relbd-Midréieb ernnitol. or @8l ceditiaseni ng 0. 8 MM

glutam ne. 10% FBS, apd 200 . [err.] M hygronmycin B. . A protocol

for measuri nE]"eParf??dé’éeWﬁfﬁ??l%ﬂl%ﬁ%tgwl{?#%ﬁi@bﬁ’ﬁerf%pPSf?é%S‘?‘@hiS changes

in extracel | gligin, Calii WagatShiRY fhbByIC Rkihilbwt Swdn&ygb@yﬁamﬁuélml&as been

descri bed previj ousf’y. Briefly, HEK-293 cells.” stably transfected with a DNA

construct entsiithcazboxumerhyrdstiuloser 46MGY orandigr epobyyamdryriglideper P ¥Pdye. The

cells 15  boRdnef.C 1aafied: alifRpRRRD It AL beabRkn RE i Hoke 11 C. The
linked polyvinylpyrrolidone, agar, or alginic acid or a salt thereof such as sodium

alginate.
Dragee cores are provided with suitable coatings. For this purpose.
concentrated sugar solutions may be used. which may optionally contain gum

20  arabic. talc. polyvinylpyrrolidone, carbopol gel. polyethylene glycol (PEG).
and/or titanium dioxide. lacquer solutions. and suitable organic solvents or
solvent mixtures. Dye-swffs or pigments may be added to the tablets or dragee
coatings for identification or to characterize different combinations of active
compound doses.

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

30  stabilizers. In soft capsules, the active compounds may be dissolved or
suspended in suitable liquids, such as famy oils, liquid paraffin. or liquid

polyethylene glycols (PEGs). In addition. stabilizers may be added.
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Into cuvettes for recording fluorescent signals. Measurenents of

fl uorescence are 20

perfornmed at 37 [err]C using standai’d’mSﬁde and

concent r O Q9% i ntracel | ul ar Ca[err] are calculated using a
di ssoci ati on constant (Kd) of 224 nM and appl yi ng equati on:
[Ca[err]][err] = (F - Flerr] /Flerr]) % Kd 25 where F is fluorescence
at any particular tine of interest. [Zerr] I s determ ned by

all calciumavailable, theref.ore to,cal cj um and Flerr
i s determned by f’tﬁ?g‘?"g‘a‘f‘h‘rﬂ&?‘? rfB“saﬁne?ah% defF‘E"‘g “é{[;gﬁel”&fﬁré‘ F‘ﬂ cal ci uEn !
A detail ed prailfel réfefendec! thé GolloWing eXRRPIIIWRRE drdprovite@ iyl Wiy &6 _provi ded
30 bel ow at_Exanpl e 15. SUBSTI TUTE

SHEET ( RULE Higstration and are not intended to be limiting of the present invention.

Preparation of pharmaceutical conpositions containing nduR '

ant agoni st s,

and their use in treating neurol ogical disorders-

chel ating

.. -21-

The corrpoands of the invention ar cEKAMPRIES or treating neurol ogi cal '
di seases. Wiile these conpounds will typically be used in
for human patients. they may al so be used in veteri nary

medi cine to 'Jeniddal Biperinidntal Methéds T dent i cal di seases.

di sorders or
t her apy

10

18

20

25

30

Capillary gas chromartographic and mass spectral data were obtained using
a Hewlett-Packard (HP) 5890 Series II Gas Chromatograph coupled to an HP
5971 Series Mass Selective Detector [Ultra-2 Ultra Performance Capiliary
Column {(crosslinked 5% PhMe silicone); column length, 25 m; column i.d.,
0.20 mm: helium flow rate, 60 mL/min: injector emp., 250 °C; temperatre
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 Analiech Uniplate

250-pum silica gel HF TLC plates. UV light sometimes in conjunction with -

ninhydrin and Dragendorff’s spray reagents (Sigma Chemicat Co.) were used ':fb'r
detecting compounds on the TLC plates. Reagents used in reactions were
purchased from the Aldrich Chemical Co. (Milwaukee, WI), Sigma Chemical
Co. (Saint Louis, MO). Fluka Chemical Corp. (Milwaukee, WI), Fisher
Scientific (Pitisburgh, PA), TCY America (Portland. OR). or Lancaster Synthesis
{Windham. NH).

EXAMPLE 1: Preparation of N-[6-(2-MethylquinolyD]-1-
adamantanecarboxamide (40)

2-Methyl-6-aminoquinoline

A mixture of 2-methyl-6-nitroquinoline (1.00 g, 5.31 mmol) and
Peariman’s catalyst [palladium dihydroxide on activated charcoal (—20%
patladium); 0.'10 gl in ethyl acetate (40 mL) was stirred under hydrogen gas
(1 aum) at 60°C for 1.5 h. The reaction mixture was filtered and the filirate was
rotary evaporated. This provided 0.81 g (96%) of 2-methyl-6-aminoquinoline as
a yellow solid.
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In therapeutic and/ or diagnostic applications, the conpounds of the

i nventi oRy@gondegy fornmul ated for a variety of nodes of adnPRTASy

i ncludi ng 10 system ¢ and topical or localized adm nistration. Techni ques
and formul ations generally may be found in Rem ngton's Pharnmaceuti cal
Sci ences: Drug Receptors and Reeeptor Theory. 18th ed.. Mack

Publ i shing Co. (1990). The conpounds according to the invention

are effective ovw.[a(midmviqumomnaammamcmsofam'namobe in the treatnent
of adult humans. dosages from 15 ut _0.01 to about 1000 ng, preferably

from about 0.5 td-AdAsiapanesarbepyl C;S‘B’r“de oz gela”ymr’rﬁ?mﬁé“d’gﬁﬂme A2 Fdat
preferabl e dofagiel SoaP Wik 8@2%&?@%&# i Simhﬁ)@f(o Blg, 5.0 .19@Mol fige exact

dosage wi Il depend upon the route oi tration, formsin
whi ch the cqryprdmd&rsuadﬂ’hmmcmm sr&reectimj g ﬁ;esnrrmtedcuonhe body

\é\ﬁlpgrlt eg](c:se o{fnxméh’gﬂst mtﬁgl&e‘ﬂ&il%ﬂ%ﬁ ﬁauge hp%&cgf ¥ :%fpﬁ‘g%'éurl cally

accept abl e sHiis ﬁreaﬂpﬁatswaeﬁﬁérb&aﬂbﬁihbn Wasnua “txm wiiers@ xafs mL) and diggyinary skil |
in the art, and may_incl ude

by way of exa not |imtat.i-qon.
acetate, beniidS Fomide. méﬁ‘?"é‘ti‘-‘éi 119@#2@3 °fb&bbﬁb&n‘§f‘%“‘° P‘E"&rt rate.

brom de. owdegl cium edetate. camsylate. carbonate, citrate’ edetate.
edi syl ate. estolate. 25 esylate. funarate, gisg(ce pt at e. | uconat e,
gl utamate. BFEY3IPIminamiafrel. antg 320 (M+,3Re %95 (s BY8Ah a2 (6). 1Hydikbani ne.

hydr obr o¥a del35'(100), B3Rk HOB( I3 (15), 91 (8hy7ar(¢soyaapmma(6h i odi de,
i sethionate, |actate, |actobionate, mal ate. nul eate, mandel at e,

pant ot honat o, - phdt Areia P ERRo i B o Haar LRGP EFScbagESa .

stearate. 30werepudpafedt ate, succinate, sulfate, tannate, tartrate, or
teocl ate. O her pharmaceutically acceptable salts may be found in,
for exanple, Rem ngton's Phar maceuti cal Sciences: (18th ed.), Mack

Publ i shi Fg Co.. B @&uf’o’fv()(-iQQMantavecarboxamxde (1§} ef erred pharmaceutically

accept ab sal ts I ncl'ude,” Tor exanple. acetate. benzoate. brom de,
carbonate, cit ratfh‘epagmjﬁ'omaﬂ@danmuimdammybehloh@edfbb’hgsoﬁ S@mol). 6-

2% oyl at o, B S0lE YIRS 4 1IRRYN),2bFriciBE TIBRE), GEEHARA" Boo df}OSPA e
yielding 1.25 g (100%) of (18):

n=13.24 min.:m/z (rel. int.) 306 (M+,23), 221 (6), 144 (3), 136 (12), 135
20 (100}, 116 (10), 107 (7), 93 (15}, 91 (8), 79 (18), 77 (9), 67 (7), 41 (6).

N-(2-Quinolyl}-1-adamantanecarboxamide hydrochloride (81)
Prepared from [-adamantanecarbony! chloride (0.75g, 3.8 mmol). 2-
aminoquinoline (0.60 g, 4.2 mmol), pyridine (10 mL), and water (100 mL).
25 Forming the hydrochloride salt with diethyl ethereal hydrogen chloride vielded
0.19 g (15%) of (81):

rt=12.24 min;m/z (rel. int.) 306 (M+,80), 305 (23), 277 (8), 263 (8), 221 (10},

172 (9), 171 (72), 145 (16), 144 (61), 143 (13), 136 (11), 135 (100), 128 (33),

117 (17), 116 (24), 107 (18), 105 (8), 101 (10), 93 (40), 91 (29), 89 (13), 81
30 (14), 79 (55), 77 (35), 67 (18), 65 (10), 55 (12), 53 (10), 41 (20).

N-(3-Quinolyl)-1-adamantanecarboxamide (86)
Prepared from I-adamantanecarbonyl chloride (0.75 g, 3.8 mmol), 3-
aminoquinoline (0.60 g, 4.2 mmol), pyridine (10 mL), and water (100 mL)
35 yielding 0.33 g (29%) of (86):

rt=13.01 min.: m/z (rel. int.) 306 (M+.,22), 136 (11), 135 (100}, 116 (11), 107
(8), 93 (15), 91 (8), 89 (M), 79 (17), 77 (B), 67 (6), 65 (3).
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succinate, sulfate, or tartrate. Dependi ng on the specific

condi ti ons be| treated, such agents may be f or mul atﬁgrmgijsmgbqui d or
solid dos¥ and adm ni stered systemcally or 5 | ocally. The
agents may be deI ivered, for exanple. in a tinmed- or sustaind- rel ease

formas is known to those skilled in_the art. Techniques for fornulation
and adm ni stration may be found in Rem ngton's Pharmaceutical Sciences;

(18th ed.), Mack Publishing Co., Easton, PA (1990). Suitable routes
may i ncl ude oral, buccal, sublingual, rectal, transdermal, vaginal,

t ransnucosal , naS:W(tr&)fs—&ﬂ-ﬂethvlc%l@lﬁéxb!)l-al-qmﬁ(dt&idiléc&i'ﬁo&hinﬁ{b (2opar ent er al
delivery, i ncI uding intranuscul a cut aneous, i ntr@medul | ary

i nj ections, as weYingge |“Fﬁ1}°§t°ﬁ@@8‘lh dd??“é’btsm 19581 #88aVcGhem. c¥car

| 2y enous. 7L 1ORRI TAAR. 1981 20300, 19EAEARTUIEE, S il L —
may bte 1;) fﬁ mt;bthmtl (3t mﬂupmHgla 44smllut3|50mmol)praad éﬂa@h}}d ¢ynloh¢mmxm![ ogically
conpati bl e ug er's ution. or
phggl ol ogi cawg lT rPZ’ ﬁswere ﬁ}b}%dsﬁcaﬁnbtmrnéi%#h utﬁ“rglfOﬂg%mré ¥t ration,

penetrants ahgtedmt rdlug 6013 Mukear Mhe ebindl has feh renowed xmfa:uu&ﬁd tHien t he
formul ati on. Such penetrants are generalrléil)sknovm I n the art

Use of phar nff‘é’é&%ll%laﬂlFs;?”&@(‘:‘eﬁ@B‘Fe@t%Qppl {Be PEEARIG| laxes Walﬁé”é’éﬁ%ounds 20
herein discl Qﬁﬁ‘%vaté?r(" N ®rigk, %kh%@e@ﬁnh%l‘éué M‘QSOI 'iﬂfér&d’ ?gﬁﬁ@ﬂf‘a& gsui tabl e
for systemc admnistration is wth he scop the 1 nventi on.
Wth proper thostleas oil (the oxigse mt)ewhxamgrysrailmm;@nm@mct uring practice,

the SOmpoST L1 OnS Wb Sublef Sffcaion 19,0 (Y SPGByl e i 105

formul ated as soI I ons. such as by
I ntravenous absplaet dtiznol (Ihmlﬂmzpbcamd&omﬂuxbmdfrmam@kmhém sﬂﬁli pommsm |y using

phar maceutical | cC le.carriers we

dosages suit SH%f ‘é" f’%ﬁ’ﬁ cf?aﬁ? Wi"“‘s”cOPa‘ﬁsotF‘Famgd’é He@ﬁcr Pﬁ“g tge éﬂﬁ%‘?‘ Tshe
conmpounds of consumed.t Mihel RYEBA IR dodled CanbiOkdiEdadRE vdert @D BLE, THe | S,
capsul es. liquids, gels, syrups. slurries, suspensions and the i ke,

for oral 15 ngeeaedanvasyragsipraed infora flask sentpipipg iepnd concentrated HCI (kd-naceut i cal
conposi ti OnsTﬁ Leh) Grad RmoV&fini Ao tad eer%n'afmd Gk ﬂasg’g/ashehr%ﬂ{ﬂ‘de

COITpOSItIOI’lS EI‘EII’I'[ e active I ngreai LS aecont Ined 1n an,_effective
anmount to acHiethybethers(3Xntie neiraye pmrqdmsze oxﬁe@)er'ﬁhmmnaumg)aqucm [dmaect ive

capoci ai 1y 1 ¥ob gl i obd S GRS by SorbUP SR GRS o

methylcyclohexylamine hydrochlonde producn).

j—+

Cac

20 Without further purification 750 mg (5 mmol) of wans-4-
methylcyclohexyl amine hydrochloride in dichloromethane (10 mL) was treated
with pyridine (1.62 mL. 20 mmol) followed by the addition of 2-quinoxaloyl
chloride (963 mg, 55 mmol). The reaction was stirred at ambient temperatre
for 16 hours and diluted with chloroform (25 mL). The organics were washed

25 with 10% HCI (3X), 1 N NaOH (3X), brine, dried over anhydrous MgSOs,
filtered and concentrated to a solid. Chromatography (MPLC) of the crude
reaction material through silica (7 x 4 cm i.d., BIOTAGE, KP-SIL, 60
angstroms) using ethylacetate-hexane (1:4) afforded 470 mg of the desired
product, N-(trans-4-methylcyciohexyl)-2-quinoxalinecarboxamide.  Thin-layer

30  chromatography (TLC. silica) using ethylacetate-hexane (1:4) showed a single
UV active component at R 0.19.  GC/EI-MS gave m/z (rel. int.) 269 (M™. 39).
212 (8), 198 (6), 174 (15), 157 (21), 129 (100}, 112 (43), and 102 (46).
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In addition to the active ingredients. these pharnmaceuti cal co%i é]i ons
may cont 3@ oféok bl € pharnaceutically acceptable carriers P(SHl’ﬁ?ﬁ‘ L

exci pi ents and auxiliaries which facilitate processing of the active
conpounds into preparations which can be used pharmaceutically. The
preparations fornul ated for oral -adm nistration may be in the form of
tabl ets, dragees. capsul es. or sol uti ons. Phar maceut i cal
pr epar a’a i ons xﬁmnfm? 2wse _Chfephetiﬁhb_ﬁﬁ-r@rlixl\dlyl IG_ﬁIﬂg:kaitmcithX)lrlat_e @nactive
conpounds wi th solid, excipients, tional Ly grinding .a resulting m xture,
and processing t hd-Mi2RagR °°8’fb°§¥1a9%59r{§’§,“§f7tge%'99dmnﬁ B RYFdBe S MbRi | i ari es,
if 10 desiregys dd@edR) ék&uﬁ@b@é-ﬁy&ﬁxﬂ{g&gﬁﬁe 996@,-6.@'{11&:% f griding! €Nt s are,
in particular, fillers such®as ‘sugars. including |actose, sucrose,
manni tol , or @&mdixt JThe repstionuwvasssirred for 16or. e thatstitring. redction eizmns was nai ze

starch, at ' S t | af kR gum
tragacan}t,\ﬂ".e n%‘?%@f"gc‘éF{"Bﬁ@é’e‘;’ﬁ%gﬁ“é%%‘?@ﬁ?ﬂ?‘h%%@?@%‘éﬁ u?%gg?éﬂplm sodi um
car ngymat hy:cwgeﬁlwbdésmsﬁﬁ\/@)th warel/ (3 x (50! nyly, yid mﬂgdoin'ggtog@,h(ﬁbi?m.ﬁ )

ovi done). | esire iSi rati agents nmm e, added. such:'as the
(F:)ross- ) Wﬁk’@&‘_dﬁ%llséigr{%gg’r)_rOSK‘ﬁgéhg.hg‘& QW BRWASE i ni ¢ acid or a salt
thereof such gs}sQdishf): m/z (rel.3h6) SGE M+,2), 136 (11), 135 (WOHIELS L5, ep7ar €

provided wit I"k‘,ng;;t(qb), 92 ¢nabi [ySs9 £9! 79 k5 MYgPoSe. concentrated sugar
sol uti ons, yray be "used, whi ch may optional’l'y ‘contain gum 20 arabic. talc.

pol yvi nyl pyrrol i done, carbopol gel, polyerhylene glycol (PEG. and/ or
titani um di oxEBAMRBIE Juer sRxepgrating of dsHamanty i6teminnligecarboxpddte ¢61) s or
sol vent m xtures. Dye-stuffs or pignments may be added to the tablets or

dr agee coatings for identification or to characterize different
combi nati ons of agtQuolinecarborProhidridk HABShiorie Phar maceut i cal
preparations which can be used orally include push-fit capsul es nmade

of gelatin, as wel&Qugolingearboxybielaeid waspsfiesd ingkienyfchipsidgtfpn 30 mig a

pl astici zer. C I l..or. _sorbitol . The ool AL | &s;.can
contain tﬁ’é The pxc%%t‘ﬁ\c}éﬁ%#ggp giwgﬁt &, rﬁm%ﬁ% ‘Q't {?Fags \?ﬁy{pﬁ}aft@ﬁﬁgér& @ls,l%)h as

| act ose, bi ndgrbeids 8aiinakinecarbonyl shioridhBydrochldider | ubricants such as talc or

magnesi um st earate and, optionally, 30 stabilizers. 1In soft capsules,
the active conpounds nmay be dissol ved or © suspended in suitable
l'iquids, such as f@k#ymithPe-qhindidlafitkble @1y or |iquid pol yet hyl ene

glycols (PEGs). In addition, stabilizers nmay be added. ;
6-Quinolinecarbonyl chloride hydrochloride (0.76g, 3.3 mmol) in

20  pyridine (2 mL) was added 10 a solution of 1-adamananol (0.60 g, 3.9 mmol) in
pyridine (8 mL). The reaction was stirred at 70°C for 16 h. To the stirring
reaction mixwre was added water (100 mL) which caused the product to
precipitate.  This precipitate was filtered and then washed with water (3 X
25 mL). The filter cake was dissolved in ethanol (20 mL) and water was then

25 added to the cloud point (16 mL). The crystallizing solution was allowed to stand
for 15 h. Filtering and drying under high vacuum for 7 h provided 0.32 g (26%)
of (61) as light brown needle-like crystais:

rt=11.48 min.; m/z (rel. int.) 307 (M+,99), 306 (92), 262 (15), 174 (12), 173
(13), 157 (10), 156 (88), 135 (81), 134 (33), 129 (13), 128 (100), 127 (10}, 119

36 (11), 107 (18), 102 (16), 101 (37), 93 (51), 92 (76), 91 (35), 81 (14), 79 (55),
78 (15), 77 (49), 75 (17), 67 (24), 55 (18), 53 (13), 51 (13}, 41 (31).

In a similar manoer, the following alkyl 6-quinoline- and 2-
quinoxalinecarboxylates were prepared:
5
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- 24- The present invention, thus generally described, wll be
understoo‘gogg)gggz readily by reference to the follow ng;mms whi ch
l y way,

are provi of illustration and are not intended to be
limting of the present invention. -
EXAMPLES General Experinental &1 hods Capill ary gas
chromar ographi ¢ and nmass spectral data were obtai ned using a

Hew et t - Packard GHP} 32689 5 &hﬁéoxJo Lf%ﬁl%&%g?%?@&@oupl ed to an HP 10

rmance Capill ary

5971 Series Mass,

(e T oty sl G

t enper at ur e 33mmtﬂT.QgI am4 286, a@!dmﬂnofor-pp&nl&a (06032D., 1.8 finkdD, fp@f:d:ie mn. then
hel d const nt err for 6, mn]. Thin-Ilayer chromat 0? aphy was

per f or nmed us‘rlﬁﬁ’ n&P & lﬁﬁ%‘i“éﬁ ‘e Fi‘!!m‘%é‘?[*é’ldﬁﬁlf’gfi 3 Wil © LC pl ates.
UV light songigt d(EEﬁcl'xan&%ﬁél&H?lcﬂ ggc)g(gy%)rbf(@) ni nhydrin and Dragendorff's

spray reagent's (Si gma Chem ca were used for det ecting conpounds
on the TLC pita7dd. mRsagkrird. ins.ed87 iMra26) i16m$108kr B9 (6), 128Uddnd82d from t he
Al drich Chenikall0l Cbd), TME) VLR EES (W,)SD(E’r)gma Chemi cal Co. (Saint Louis,
MO). Fl uka Chem cal Corp (M I waukee, Fi sher Scientific

E\I};'ﬁléﬁgur h PA) . l-A %rl c%v E-?({utixlm%g 5&%@3}9}% 7Ptancaster Synt hesi s

N-[ 6-(2- IVEt hyl qurms;iaydd) 'fﬂem 6~8umohnecarbonyl chloride hvdroclﬂéi?déﬁr(l)%ﬂ%@ar boxani de
(40) 25 am noqui nol i ne m Xt ure of

2- net hyl - 6- n3-® ek, nbwaﬁenfe&cmugol €.6018.nP61mmelhgpyridine (lﬁé%llr)l' 74’ s catal yst -
[ pal I adi um d‘;,ggxdﬂ@ghﬁij:ygm&%.yygk@(%)cmgﬁpal (-20%

rt=11.90 min.; (rel. int.) 321 (M+,35), 320 (12), 263 (15), 156 (30}, 148 (23).

15 136 (11), 135 (100), 135 (100), 129 (9), 128 (52), 107 (15), 106 (7), 105 (%),
102 (7), 101 (16), 93 (34), 92 (20), 91 (20). 81 (11), 80 (7). 79 (40}, 78 (6). 77
(24), 75 (7), 67 (14), 55 (9), 53 (6), 51 (6), 41 (14).

1-Adamantyl 2-quinoxalinecarboxylate (92) “

20 Prepared from 2-quinoxaloyl chloride (0.84 g, 4.4 mmol). 1-adamantanol

(0.60 g, 3.9 mmol), pyridine (10 mL), and water (100 mL) yielding 0.20 g
(16%) of (92); |

rt=11.21 min.: m/z (rel. int.) 308 (M+.26), 264 (6), 136 (11), 136 (11). 135
(100). 134 (5), 130 (11), 129 (25), 107 (12), 102 (19), 93 (24), 92 (9). 91 (11),
25 81(7), 79(26), 77 (12), 76 (6), 75 (7), 67 (10), 55 (7), 51 (6), 41 (11}.

EXAMPLE 4: Preparation of N-(1-Adamantyl)-3-
quinolinecarboxamide (72)

30 1,1'~Carbonyldiimidazole (161 mg, 1.00 mmol) in N.N-
dimethylformamide (1 mL) was added in one portion to a suspension of 3-
quinolinecarboxylic acid (173 mg, 1.00 mmol) in N.N-dimethylformamide
(1mL).  The resulting reaction solution was stirred for 2.5 h. 1-
Adamantanamine (151 mg, 1.00 mmol) in N,N-dimethytformamide (0.5 mL) was

35 added in one portion. The reaction mixture was stirred at 60 °C for 2 h. The
reaction was then diluted with chloroform and washed with water {3 x 30 mL).

The organic layer was dried (anhydrous magnesium sulfate), filtered through
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palladium; 0.10 g) in ethyl acetate (40 nL) was stirred under hydrogen gas
30 (1l atwmowederr]C for 1.5 h. The reaction m xture waBCTAUB¥&48 and

the filtrate was rotary evaporated. This provided 0.81 g (96% of
2- met hyl - 6- am noqui nol i ne as a yellow solid. W 99126927
- 25- N-[ 6- (2- Met hyl qui noR§t)] - | - adanmant anecar boxam de (40)

1- Adamant anecar bonyl chloride (1.02 g, 5.13 nmmol) in pyndine (2 ml)
was added t osilicas gélutandmotafy @vapertateg. - Thisrprorodpdi Fiblmgn €400, &L(AQ) ab.al nmol ) in
pyridine (8 sné%.l.The rdeaction was stirred for 17 h. To the sirring reaction
5 m xture ‘aé‘aaé%‘ wat er (100 nlL) which caused the product to precipite.
Thi s preci pi tratiq.08afinf:ihiefetdnab6t(Ver, 78R 308 442)l 250 1194, 9149((Fo0y, 23 ML) and
di et hyl | &?'tm(56'3§g (26).036(89Ih12@¥<§f§;1;29qd2).1-1%(5527'@&?(30@._92;1‘()65,;1% as a
cream Col 9 €93 (10), 9 1 (14). 79 (10),77 . -7 . 6 LA
(M, 30), 235 (%),) 122(3 (4),( 357 ((6);, 138 (1%4? 150 ’2139(,‘1‘68??,;;30 (11), 107
(7), 93 (15), 91 (8), 79 (18), 77 (11), 67 (6). : In a simlar
manner. the foll olsi rag skRridpni manner, 1theddetowing ci¥alkybapindine- and “der e
pr epar ed: . N-(.6- Qui nol vl ) - 1- adamant anecar boxam de (18)
Pr epar ed frof]’ﬁﬁlig’g&%%??’é%g eﬁ%’f)engr‘ "'f%ﬂ’ori de (1.37 g, 6.90 mmol). 6-
am noqui noline (0.59 g, 4.1 mol), pyridine (20 nL), and water (200 nli)
yielding 1.25 g (100%. of (18): ., . rt=13.24 min.:mz (rel. int.) 306
(M, 23), 1921 (6),l%ikédeswtyg]%qwqgﬂemsxwde(14100), 116 (10), 107 (7), 93
(15), 91 (8), 79 ¢ (19" ca®bnsidilmi - 987 inaldi

rkfared fdm (i) n\(l_gﬁmxdﬁaée( @5?] g 0 d9e87 énsnzxﬁl), quinaldic

N- (2- Qui nol yl ) - 1- adamant anecar boxam de hydr ochl ori

Prepar ed frossid - ddamegnt hAQounobonsgdd MNlNelimetbylfadmasidg, (B35 alimplelding?-
77 mg (25%) of (74):
rt=10.53 min.; m/z (rel. int.) 306 (M+,91), 305 (26), 277 (9), 263 (9). 221
15 (11), 172 (9), 171 (73), 145 (15), 144 (60), 143 (15), 136 (11), 135 (100). 128

(36), 117 (19), 116 (27, 107 (20), 105 (8), 101 (10). 93 (42), 91 (30). 89 (14).
81 (13). 79 (55). 77 (37), 67 (18), 65 (11), 55 (12), 53 (10), 41 (18).

N-(2-Adamantyl)-2-quinoxalinecarboxamide (144)
20 Prepared from 1.1'-carbonyldiimidazole (161 mg, 1.00 mmol), 2-
quinoxalinecarboxylic acid (174 mg, 1.00 mmol), 2-adamantanamine (136 mg, .
0.90 mmol), and dichloromethane (3.5 mL) yielding 98 mg (35%) of (144):

rt=11.79 min.: m/z (rel. int.) 307 (M+.33), 151 (12}, 150 {100, 130 (24). 129
(35), 103 (1D, 102 (20). 91 (13), 79 (11). 77 (8), 76 (6), 75 (5). 70 {6, 67 (5).
25 41 (6).

N-{(1R,2R,3R,55)-3-Pinanemethyl]-2-quinoxalinecarboxamide (151)
Prepared from 1.1'-carbonyldiimidazole (161 mg, 1.00 mmol), 2-
quinoxalinecarboxylic acid (174 mg, 1.00 mmol), (-)-3-pinanemethylamine
30 (150 mg, 0.90 mmol), and dichloromethane (3.5 mL) yielding 50 mg (17%) of
(151):

rt=11.46 min.; m/z (rel. int.) 323 (M+,7), 187 (76), 186 (10), 174 (25). 166

(15), 158 (44), 157 (20). 144 (6), 131 (10), 130 (78), 129 (100). 107 (8), 103

(21), 102 (44), 95 (15), 93 (10), 91 (9), 81 (11), 79 (13), 77 (12), 76 (14}, 75
35 (11), 69 (8), 67 (17), 55 (20), 53 (10, 51 (7, 43 (10), 41 (30).
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am noqui noline (0 60 g, 4.2 mml), pyridine (10 ni), and water (100 nmi). 25

For m ng t chI oride salt with diethyl ethereal hydroggﬂugﬁmuﬁe

yi el ded 9 g (15% of (81): rt=12.24 mn;nmz (rel. int.) 306
(M+, 80), 305 (23) 277 (8), 263 (8), 221 (10), 172 (9), 171 (72), 145
(16), 144 (61), 143 (13), 136 (11), 13%.(100), 128 (33), 117 (17),

116 (24), 107 (18), 105 (8), 101 (10), 93 (40), 91 (29), 89 (13), 81 30

14), 79 (55 , 5 (10 12 20
(N-(é- Qui nf)l y)f:?(@ aant anegﬂﬂyg‘m { m)%?gf‘s (12), @(lgé‘pﬁagbi)r%d 12r om
1- adamant anecar bonyl chl ori fgio '8 B ), 3- am noqui nol i ne
0.60 g, 4.2 | d . d t | di 0.33
O 5 A4 s, 13550 S B it 15 8
(7%1% ) 132;( %g?a}nan%ﬁniﬁéw .60 £04.0 mmol) in(FPridine 314 A2), TR r&@ﬂon FRhen) - 779 (17),
- 26- stirred for ¢ aFpstha-seringyreasyion shisge Wapadded masenl(109aelar boxani de

g:ﬁg%) Soc. . which %E@E%B@;%tr%ﬁ?@ rbn%é’%‘%‘pl ?%4%%?d'hyﬁgg&ylzg?n8ne‘]

(3.8 g, 55 nn%)water&BxHﬂnhhcﬂnd(dﬁﬁdntdex highy vadioune f6r41614. (This grbvidewl ), and

4- met hyl cycl (6.1 nm., 50 mmol) were stirred at anbient
terrperature &B @Q%BF?I?&M t hen heated at reflux for 15 m nutes. The

ethanol was then, 7T3emm Seh/i (tevemws@mmn—h@), 279 (S)essvdwl 191 k119 gseol ved in
et hyl acet at e ({0bf0130121), T55(585, Q@‘B'(PZ), meqf'zq\@ama@b? 91 (10)M9 @) WAt er (2X),
brine, driedg gv%(ﬁnWGySO@;s(sg\/gﬁ El4iks ered, and concentrated 10 to a

clear oil (the oxine product whi ch crystal | i zed upon standing. -
Wthout further purification 1.9 g (15 nmol) of the internediate oxime in
absol ute et hanol 48 mylarvmnrtee.aﬂedfdﬂowlgf Mesubstided iGepinotinesi 20d 24 n snal |

porti ons)15 V\Iggmm&g}b%hes(éerghepawg reaction was heated at refI ux until

t he sodi UM

N-(1-Adamantyl)-6-quinclinecarboxamide (42)
Prepared from 6-quinolinecarbonyl chloride hydrochloride (1.51g,
10 mmol), l-adamantanamine {1.73 g, 10 m_mol), pyridine (5 mL), and watér
20 (200 mL) yielding 330 mg (11%) of (42):

rt=11.04 min.; m/z (rel. int.) 306 (M+ ,34), 305 (15), 250 (11), 249 (56), 156
(11), 155 (100), 130 (5), 128 (10), 127 (69), 126 (5), 102 (8), 101 (16), 93 (8),
92 (9), 91 (12), 79 (10), 77 (16), 67 (6), 41 (11), 41 (11).

25 N-(exo0-2-Norbornanyl)-2-quinoxalinecarboxamide (148)
Prepared from 2-quinoxaloyl chloride (193 mg, 1.0 mmol). evo-2-
aminonorbornane (133 mg, 0.90 mmol). pyridine (5 mL), and water (50 mL}
yielding 35 mg (15%) of (143):

rt=10.22 min.; m/z (rel. int.) 267 (M+,36), 198 (10), 158 (7), 157 (9), 131 (7),
30 130 (47), 129 (78), 111 (8), 111 (8), 110 (100), 103 (16), 102 (39), 77 (5), 76
(12), 75 (11), 67 (11), 51 (7), 41 (10).

N-{(1R,2S,4S)-Bornyl]-2-quinoxalinecarboxamide (150}
Prepared from 2-quinoxaloyl chloride (193 mg, 1.0 mmol), (R)}-(+)-
35  bornylamine (138 mg, 0.90 mmol), pyridine (5 mL), and water (50 mL) yielding
140 mg (50%) of (150):

rt=10.79 min.; m/z (rel. int.) 309 (M+.27), 199 (8), 187 (10). 174 (10}, 158
(11, 157 (14, 153 (10), 152 (82), 144 (9), 135 (11}, 131 (), 130 (S1). 129
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consuned. The reaction was cooled and treated with water (10 nL). The 15
reaction %-9%@9,sferred into a flask containing ice and cegrases/24sssl HC
(6 n). e et hanol was renoved in vacuo and the renmai ni ng aqueous

phase washed with di et hyl ether (3X, to renove unreduced oxinme). "The
remai ni ng aqueous pahse was concgnirated to afford 1.8 g of a white
crystalline solid (the trans-4- nmet hyl cycl ohexyl am ne hydrochl oride

o) S, o ML AL BT oL

m.) was trea(t1 ) foIIowed by the

addi tion of 2-qui noxal oyI chloride (963 ng, 55 mmol ). Thereaction was
stirred at amnbi em.(j,ﬁmamhmg.z-qummfanﬁe&ﬁ)dmm& @52y diluted with
chl orof orm (25 i The organi cs wer e washe with 10% HAY¢3X), 1 N

NaCH (3X)5 bri ne Preparsdd Gomr adihyeralous s ?1]93 mg, Iofqnl‘ct‘)eréq and

ratorial iR kit (57 AR RR0H. G (B B G0 myy  Teaction

angst r ons) Lwcldxggéﬁﬁyﬂgdﬁia%hmfdlfﬂéxane (1 4) af forded 470 ng of. tahe desired

ol g 4 il gg@%%%@ﬁ;m@g
2% 5 o u%% i i A 3ol SHIER

112 (43), an@-1J246)-48y6). {13).

- 27 EXAVPLE 2: Preparation of 6-Quinolyl

1- adanant anecar bowyh g, i#3 —Is henyl}2 ﬁﬁ%ﬁﬁ@ﬁ%@im 165?' oride
(1.37 g, 6.90 nmol }/(Ill n pyr| ommca?l?) eny}li&ﬂ was added to a S(k)| ution of

6- hydr oxyqui nol i fgegated00 frpm 6 Bquinoxsiloy! i ndml'ﬂdedl ﬁé93 mg, (4.8 mmol), The

reactio S r was
ndded et (G HES SR atphotamdfinliaind, (138 B, (00 WY e
preci pi tate (5mL), and whiet (S0msi), yislding 280 wgt(m%\qunsso.? X 50 rrL) and dried
under high vac 51# Thi s @row ed % 7O
| i ght - br own min.; m/z {rel ), § ésd %3 2) 136
(11), 135 (1931178 (M d 74(1 7158 (6), 1((57(14) éSZ(ﬁQ 13055 2) 339 (PPl 89 (7),
79 (16). 77 gg 101@42) 102'(42y, 95(13) 93 79(6) 76(11 5 (9). 6.

20 12}, 53 (6), 31 (5), 43 (5), 41 (18).

N-[(15,25,35,5R)-Isopinocamphenyi}-2-quinoxalinecarboxamide (166)
Prepared from Z-qixinoxaloyl chloride (193 mg, 1.0 mmob),
(18,25.35,5R)-(+)-isopinocamphenylamine (138 mg, 0.90 mmol), pyridine

25 (5 mL), and water (50 mL) vielding 208 mg (75%) of (166):

rt=10.88 min.: m/z (rel. int.) 309 (M+,4), 226 (16), 200 (14), 198 (7). 186 (8).
175 (6), 174 (14), 158 (5), 156 (13), 130 (42), 130 (42), 129 (100}, 103 (18).
102 (46), 95 (11), 93 (10), 91 (5), 79 (5). 77 (8), 76 (12), 75 (11}, 67 (8B}, 55
(13), 53 (6), 51 (6), 43 (6), 41 (20).

30

N-(5-Chlorotricyclof2.2.1.0(2,6)}hept-3-yl)-2-quinoxalinecarboxamide
(167)
Prepared from 2-quinoxaloyl chloride (193 mg, 1.0 mmol), 3-
chlorotricyclo[2.2.1.0(2,6)Jhept-3-ylamine (129 mg, 0.90 mmol), pyridine
35 (5 mL), and water (50 mL) yielding 100 mg (37%) of (167):

rt=11.29 min.: m/z (rel. int) 299 (M+.2), 264 (76), 246 (12), 199 (7). 198
(47), 186 (16), 185 (6), 144 (6), 142 (16), 130 (30), 129 (100), 106 (13). 103
(20), 102 (55), 102 (55), 91 (24), 80 (7), 79 (18), 78 (6), 77 (18), 76 (19}, 7
(19}, 65 (10), 53 (6), 52 (6), 51 (14), 50 (7).

40
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EXAMPLE 3: Preparation of 1-Adanentyl 6-quinolinecar box?/I ate (61)

6- Qui nol i chloride hydrochloride FUS9S/24833
6- Qui nol |ﬂ§§%2yl ic acid was refluxed in thionyl chlori ge for 30 mn. 15
The excess thionyl chloride was then renoved by rotary evaporation

(90[err]C) to provi de 6-quinoli nﬁcar bonyl chloride hydrochloride.
1- Adamant yl 6-qui nol i necarboxyl ate (61) 6- Qui nol i necar bonyl

hlorid hyd L

Sdded to a sol ut PstirsrasteL Bt TP ayllobligecalPlabfioabd M) MEC
(8 mL). The reacPreparedas froini raaﬂxﬁ(@ilc%lgﬂhf?nl\b;wf:‘dd‘ grtlﬂﬁngd bﬁ’f(linmo{dati rring
reaction m xtur ter i.ch caused t roduct to

preci pitate. W?f‘gx\grleﬁggﬁi‘%‘)égj’wlﬂ?l thyfroghlaide ‘?WIOH water (3 x
25 m). The gfgh'm gls ﬁﬂ.‘ieanmte?kﬁﬂLWIdﬁ%hﬂbb@%‘@b%? 39(1'31})) and water was then

25 added t he ¢ oi nt crystallizing solution was

al | owed tSo staAS2 min.: Ht/bfl‘ellﬁmh 32ti(M+edBhg 6aktB)died 0G0 AEEfDhilgh vacuum for
7 h provi ded8n.132 (3} BOHF2). 129 (79107 63)) 166(Fi HISt(1 by dWh(ITheldd31)i ke
crystals: 94 (9),r3<8L. RN, (15082 (6), €0.(7),99.(16)307 ({BH7OW), 730D, (92), 262
(15), 174 (167)(B),5335), 53 (5), 41.@D). 157 (10), 156 (88), 135 (81), 134 (33), 129
(13), 128 (100), 127 (10), 119 30 (11) 107 (18), 102 (16), 101 (37), 93

51). 92 (76 55 78 (15), 77 (49), 75 (17),
é7 %24) 105(55 %18)}\(859%5@%) %5711 im)es’i%lmewb xaxide C169) |§1 a)si m | <(31r )

manner, the fol | @ygqdakkH ma%kaew r&ﬁrona@d(@s mg, 1.0 mmol), (--cis-
qui noxal i necar boxyl'ates were grepare

-28- myrtanylamine (138 mg, 0.90 mmol), pyrxdme (5 mL), and water (50 mL)
2,2,3,3,4, 4’)%:31@11&5931'&9{%'3{(?@9.1yl 6- qui nol i ne- car boxyl at e

re=11.32 min.: m/z (rel. int.) 309 (M+,18), 186 (30), 174 (20), 158 (12), 157

15 (27, 152 (16), 131 (6), 130 (47), 130 (47), 129 (100), 121 (5), 103 (17), 102
(45), 93 (12), 91 (6), 81 (11), 79 (12), 77 (10), 76 (13), 75 (11), 69 (13), 67
(15), 55 (8), 54 (6), 53 (8), 51 (7), 43 (6), 41 (26).

N-[(1R,2R,45)-Iscbornyl}-2-quinoxalinecarboxamide (170) s

20 Prepared from 2-quinoxaloyl chloride (193 mg, 1.0 mmol). (R)~(-)-

isobornylamine (138 mg, 0.90 mmol), pyridine (5 mL), and water (50 mL)
yielding 130 mg (81%) of (170):

rt=10.76 min.: m/z (rel. int.) 309 (M+,24), 199 (7), 197 (6), 187 (8), 174 (8),
158 (9), 157 (12), 153 (7), 152 (58), 144 (9), 135 (8), 130 (46), 129 (100}, 109

25  (14), 103 (21), 102 (48), 95 (31), 93 (10), 91 (7), 79 (B), 77 (10}, 76 (13). 75
(12), 67 (15), 55 (12), 53 (7), 51 (6), 43 (6), 41 (18).

N-[endo-(+)-2-Norbornanyl]-2-quinoxalinecarboxamide (171)
Prepared from 2-quinoxaloyl chloride (193 mg, 1.0 mmol), endo-(£)-2-
3¢  aminonorbornane (133 mg, 0.90 mmol), pyridine (5 mL), and water (50 mL)
yielding 175 mg (73%) of (171):

rt=10,15 min.; m/z (rel. int.) 267 (M+,35), 198 (11), 185 (6), 158 (7), 157

(11), 144 (5), 131 (7), 130 (55), 129 (100), 111 (6), 110 (81), 103 (24), 102

(56), 77(, 76 (19), 75 (17), 75 (17), 67 (13), 55 (5), 53 (7), 51 (9), 50 (5), 41
315 (14).
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hydr ochl ori de (68) ' Prepared from 6- qU|noI|necarbo g ﬁﬁgorlde
hydr ochl owbden497 75 g, 3.3 mol ), I8/2
2.2.3.3.4.4.5.5-octafl uoro-1-pentanol (0.60 nL. 4.3 mMmwol), pyridine 5
(10 nL), and water (100 nmL). Form ng the hydrochloride salt with ethereal

hydrogen chloride yielded 0.88 g (699¢30of (68). rt=7.11 nmin.; mz
(rel. int.) 387 (M 26), 156 (100), 129 (6), 128 (48), 102 (6), 101
(16), 77 (6), 76 N-E(ﬂ)-zﬂe@ﬂ)l,-p@yla-zélqumoxbunecarboxamldb-@mmant anenet hyl
6- qui nol i necar bo ecar bonyl -
chllori de hydrochl ‘% ?0““@“’“’1“‘ C‘%‘“Jn@n’f’rg’%i 5 Bﬁ"@i’ﬂanol (oyso
3.6 mol ) ihﬂid&O@ 8 di ,é% 0.75 :
?65% ;%)pﬁw q B % gL) n?rrlll ”dpy" ol o’ ???Eﬁ ag21 ?nwtmsxg%ﬁyzgg%g( 12), 263
(15), 156 ( 79gﬂﬁ%)(@3)17’>15 136 (11) 135 (100) 135 (100), 129 {(9), 128
(52), 107 (15), 60 ms 2 (1 G34), 92
RS B RIS O
2- qui noxal i n7e8c 'box )atje ‘2‘55 3> 7513), 51 (%r epared from 2- qui noxal oyl
chloride (0.84 g, 4.4 mmol ). 1-adanantanol (0.60 g, 3.9 mml),
pyridine (10 ni) N-ﬁmizwmteﬂyl-lcﬁx@ﬁymdz) '@danﬁaﬁr&xmx@ (173) (16% of (92):
rt=11.21 min.: mz (rel, int.) 308 @5 (11), 136 (11),
135 10 (100), Iwe@éyom %mme’iét)yl c_hJQQdf $7 g,lfb ﬂ(!&% (91792*13(1!1191)—, 93 (24),

02 (9). 91 (it 387 b2 doh2Dhrdd o ) k) 0 Fhand” (10), 55

(7), 51 (6) Preparation
N- ( 1- Adanmant§:#§ g€74%) of (173): qU| noI i necar boxami de (72) 30
1,1 - Car bony gl dazal e 161
di et hyl f or % ai i Q ?z&i Z ‘%8 ?}:Lmn of 3-
qui nol i necar 6 m de
(1 n). 3 Th a sol ution was stlrred for 2.5 h. 1-
Adamant ananm ne (151 rrg, 1.00 mml) in N, N-d| met hyl formam de (0.5 nL) was 35
added in one por ty. Ind'EH hrbostina §2ﬁtl rred at 60 C for 2 h. The
reacti on was then Iuted h chloroform washed with water (3 x 30
m.) . The orPgemrqsi fragxe}qmmawn ddoré@nwﬂr@uw mgweérmin@mat e),
filtered thr@%]g 1.5 mmol), pyridine (3 mL), and water (30 mL) yielding 0.23 g (53%)

20 of (221):

rt=11.33 min.; m/z (rel. int.) 289 (M+.10)}, 132 (6), 130 (28), 129 (41}, 117
(15), 116 (100), 115 (37), 104 (7), 103 (26), 102 (37), 91 (7), 78 (), 77 (13},
76 (16), 75 (14), 51 (9, 51 (9), 50 (5).

25 N-Cyclooctyl-2-quinoxalinecarboxamide (228)
Prepared from 2-quinoxaloyl chloride (193 mg, 1.0 mmol),
cyclooctylamine (123 pL, 114 mg, 0.90 mmol), pyridine (5 mL), and water
(100 mL) yielding 100 mg (39%) of (228):

rt=10.86 min.; m/z (rel. int.) 283 (M+,27), 212 (6), 199 (9), 198 (20), 198

30 (20), 185 (16), 184 (6), 174 (8), 157 (15), 144 (7), 131 (6), 130 (48), 129 (100},
126 (42), 103 (20), 102 (50), 76 (13), 75 (12), 67 (6), 56 (7), 55 (9), 51 (6), 43
(6), 41 (16).

N-Cycloheptyl-2-quinoxalinecarboxamide (229)
35 Prepared from  2-quinoxaloyl chloride (193 mg, 1.0 mmol).

cycloheptylamine (115 L. 102 mg, 0.90 mmol), pyridine (5 mL), and water
(100 mL) yielding 30 mg (12%) of (229):
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- 29- silica gel, and rotary evaporated. This provided 73 nmgy (24% of
(72) as a ystal line solid: rt= 11.02 min.: nl zZpdiresosnisgss. ) 306
( Mr. 78) , 6‘5’9(2293’)7 250 (19), 249 (100), 213 (7), 173 (5), 157 (10).
156 (89). 129 (12), 128 (92), 102 (5), 101 (36). 94 (6), 5 93 (10), 92
(12), 91 (14). 79 (10), 77 (14), 77 (14), 75 (10), 67 (7), 41 (11).

In a simlar manner, the foIIovm ng N-aI kyl - 2- qui nol i ne- and 2-

gui noxal i necar i, des

N (1- Ad t 9) 712 (6}, 198 (20), 185 (13). 124 ¢

1. (1 _Ca?gg%‘ % %é E\Egg @? n@é 00) L1 4 103 (éga 192 dr?T73 ny,
1.00 mol ), d7§\I( :f g')n @(i@ &adlng - 77 mg (25% .of
(74): rt =10. 53 m n. (rel. int. 306 (M, 91), 305 (26)., 277 (9),

{2 522551‘?1S’OIZJ’?'IP%‘?’WI%gﬁ*ﬁ%‘?%wrs‘}*%%%1“-418302 20) 165 ().

2.01) (10). ( 93 (42Prepatd( Itgm Nufrbdiloyl chlorBit ((193 mg/9 ((Gmmol)/ 7 7( 37), 67
18 65 (1

N ( 2- Adamant%I"} réf%%%%%el @)d?%ggg"%'ﬂ‘é"l@'lflf‘d?ﬁ (5 mL), andPl""éﬁér ed from

1.1' - car bonyhgh inlr) ﬁsammgaoswgﬁ(ﬂmmof(zisponmblmm2 -
gui noxal i necar boxyl i c_aci - adanmant anam ne_(136

0.90 mol ), BEdred B} %%(%f(ﬁéhel é”)s 1?16 §6)y I-‘e‘) (dp)h 3%3%9%@?%@9% 13$ (144)
rt= 11. 79 mfto), MG (106109 (100, Y085k, 103143 1021@1 8 ): 130 (24).
129 ( 3534, (91 83 (18)4 Y6 (15B.TI5((26)) 70@)(6_9337) 68(13)k (7)1755((8), 531@ (6), 75
(5). 70 (6). 149), 48X8), 48 (36)441 (16)..

N((IR 2R, 3R 5S) - 3- Pi nanenet hyl ] - 2- qui noxal i necar boxam de (151)

Prepared fr rbo d| | '.daz I 161 1 0 I 2-

qui noxal i ne%ﬁ@ amg n°3 f"“‘%"’ﬁ'@" P(ﬁ “’%‘h& r?g’r%rret hyl am ne
30 156 0. 90 I Rd di chi th | di 50 17% .
of ( 9, %r 1- adaIrr1(;mm(x)erm%th‘gm)Iar(]§a 00 g, (5“0 m Yaf' & n My (17%

hydroxyquinoline {13.1 g, 90.2 mmol) in tetrahydrofuran (75 mL) was stirred

motl) and

for 15 min. Then, triphenylphosphine (10.2 g, 39.0 mmol) was added. tollowed
by diethyl azodicarboxylate (6.14 mL, 39.0 mmol). The reaction mixture was;,

20 refluxed for 18 h. The solvent was then removed by rotary evaporation. The
resulting gel was filtered through paper with diethyI ether (3x 25mL). The
filtrate was rotary evaporated, and the resulting gel was filtered through paper -
with hexanes (3 x 25 mL). Again the filtrate was rotary evaporated. the resulting
gel was filtered through paper with hexanes (3'x 25 mL). and the filtrate was

25 rotary evaporated. This provided 3.8 g (43%) of crude product as a red oil.
This oil was chromatographed (2:1 hexanes/ethyl acetate) to provide 1.6 g (18%)
of (94):

rt=11.29 min.; m/z (rel. int.) 293 (M+,15), 149 (100), 145 (6), 128 (13}, 121
(6), 116 (12), 116 (12), 107 (17), 93 (29). 91 (18), 89 (10), 81 (16), 79 (25). 77
30 (17), 67 (14), 65 (S), 55 (8), 53 (6), 41 (14).

EXAMPLE 7: Preparation of i-Adamantyl 3-quinolinecarboxylate
(101)
A mixture of l-adamantanol (152 mg, 1.0 mmoi), 3-quinolinecarboxylic

35 acid (173 mg, 1.0 mmol), and dimethylaminopyridine (122 mg, 1.0 mmol) in
dichloromethane (2 mL) and N,N-dimethylformamide (2 mL) was cooled to 0 °C.
1.3-Dicyclohexylcarbodiimide (227 mg, 1.1 mmol) in dichloromethane (1 mL}

was added in one portion. The reaction mixture was stirred ar 25 °C for 20 h.
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(151): rt=11.46 nin; nfz (rel. int.) 323 (M-7), 187 (76) 186 (10).

174 (25) wd 5616927 (15), 158 (44), 157 (20). 144 (6), 13PCIMHH (78),
129 (100). 107 (8). 103 (21), 102 (44), 95 (15), 93 (10), 91 (9, 81
(11), 79 (13), 77 (12), 76 (14), 75 35 (11), 69 (8), 67 (17), 55 (20), 53
(10), 51 (7), 43 (10), 41 (30). -35-

- 30- EXAVPLE 5: Prepar ati on of

N- (1- Adamant Yhe redetion mxxmre was then dnluted with dichlorotektime &40 MET addowashaed de (91)
2- Qui noxal oyl . chloride ( was, added, t?aa soluti.on of 1- 5

adamant anam Wb ( b”@i(ﬁ"e}“mﬂk}drﬁﬁﬂ?)al’h Wﬁh. nehe( PSaRic) laven evasedded on was
then Sh{%uﬁftﬂ'mfsox&ﬁa_lg'ﬁg iSth rkulfJ fﬂﬁ‘eréit {nrddeh CeliR2Ghd Qo) éﬁaﬂéﬁ egas added.

wat er (100 cause e produCt to precipine
precipitate ﬂhsrﬂfsulkmem;'lamshg\mﬁed by spindingvhinelaygrchromaography (é%d dr i ed

d hi f. 91)
lrJtn :(1ar1 7.39 VaCH‘Pan‘}} Or&T"L’“’f?‘ﬁ‘f’ p?{”?%g‘%?}m ‘&afgrj"?g’? gaf’éga%"(%)“%fé‘l (11) 150
(100), 130 (Eéhﬁltmjﬂﬁte('ﬁﬁ')vas &G&s(au&kd frbaethahd)., TRA praYidedoR 613)04%)1 (10), 79
(9), 77 %9}) 76 (7), 75 (6), 67 (5), 41 (8), 41 (8). In a
simlar mann8f{ Dhe foll ow ng N-substituted 6-quinoline- and 2- 15

qui noxal i necy=DOrARRHeH/MRELS iR SRR, 96) 306 (100), 173 (11). 155 (38), 135
N-(t- Adarrant)(é 157 m'wre@)cqo@ 25)192(33), 91 (1 remgmdﬂrom

6- qui nol llgec %/1%) oﬂl(?’ '6‘?‘89)"%?%%&)‘19 (

1- adamanrana I’ di ne (5 m_) and water 20 (200 niL)
yi el di ng 330ng(11% of (42): rt=11.04 mn.; nmz (rel. int.) 306

(Mt, 34), 305EXUMPLERO (11PrepaddtionS6), of56 N-(a,c(z-mmthyrrme(xﬂtﬂﬂ)-% 130 (5),
128 (10), 127 (69), 126 (SjmindLalinelarbodfdidt i8) 93 (8),

15 2-Quinoxaloyl chloride (207 mg, 1.07 mmof) in dichloromethane (! :#L)
was added to a solution of phentermine (160 mg, 1.07 mmol) in dichloromethane
(3 mL) cooled to 0°C. The reaction was allowed to warm to 25 °C. After
5 min, the reaction mixmre was diluted with ethyl acetate (40 mL) and washed
with I M sodium hydroxide (2x 40mL). The organic layer was dried

20  (anhydrous magnesium sulfate), filtered through silica gel, and rowry evaporated.
This provided 51 mg (16%) of (108);

11=9.31 min.: m/z (rel. int.) 305 (M+..0), 214 (96), 186 (30). 157 (16). 130
(22), 129 (100). 103 (10, 102 (31), 92 (4), 91 (47), 76 (), 75 (5), 65 (10},

25 N-(2-Chlorobenzyl)-2,4,6-triphenylpyridinium tetrafluoroborate
2-Chlorobenzylamine (2.0 g, 14 mmol) was added dropwise to a
suspension of 2,4,6-triphenylpyrylium tetrafluoroborate (5.1 g, 13 mmol) in
dichloromethane (40 mL). The reaction mixture was stirred for 16 h. Ethanol
(4ml) and excess diethyl ether were added to precipitate the product. The
30  precipitate was filtered and dried. This provided 6.14 g (92%) of N-(2-

chlorobenzyl)-2.4,6-triphenylpyridinium tewrafluoroborate.

1-(2-Chlorophenyl)-2-methyl-2-nitropropane
2-Nitropropane (3.19 mL, 35.5 mmol) was added to a mixwmre of sodium
35  hydride (0.85 g, 35 mmol) in methanol (15 mL) cooled o 0°C. The reaction

mixture was then stirred and allowed to warm to 25 °C for 10 min. The solvent
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92 (9), 91 (12), 79 (10), 77 (16), 67 (6), 41 (11), 41 (11). 25

N- (exo- 2- | ) - 2- qui noxal i necar boxam de (148) ,Usgg?ﬂg_gar ed
from 2-q3§)é|€%§%yy chloride (193 ng, 1.0 mol ). exo-2- FCE

anmi nonor bornane (133 ng, 0.90 mml). pyridine (5 rrL), and water (50 ni)
yielding 35 ng (15% of (148): %10 22 mn mz (rel. int.) 267
(M+,36), 198 (10), 158 (7), 157(9), 1 ?L 130 (47) 129 (78), 111

ég) ( 1%)11 (5? a,s)lr%gﬁ %\»(Oa%\-’)arecjl’%?’prgvxgé aw 1te $ lxdq)A mixtu e tthxs sohd and 1\5&2) 75 (11),

N-[ (1R 2S, 4S}hidiebenyyl)-2 2 ezlmpw rxa@mar te&mm:&fbra(:émn g 1L Smmon in Prepared
from 2-qui noxal oyl chloride 3 ny ). (4) i pornyl am ne

(138 ngy, 0. ofmeiy| sulfoxide (49 We) Va5 %ﬁ*l!l)ed ualﬁ%r %?@P ges rnllé)h yWéF% 140
mg (50% of ?1&59&@ 10 Suenclf thz ek, m{!fll’mx %seéhcn é%&&?sg(? &é}ﬁ/ﬁy) , 199

(8), 187 (10). 174 (1 (82), 144
(9), 135 g 118ther1Ix Wle.goTlQesgygamEZiQVer was washed with samrated aqueous

-31- 10 3 , 91 (7

79 (9), 77 (#%?ﬁn briee 58%@%#? jyen s@#& zﬂd rﬁgegéﬁ%e é%g@&( = ggg

?25(2 ;3) , 41 ($trped in strongly at(:jldlc A&xbe(r&sdgltﬂ‘ Rfhag¥oNnyd Yestr gJLg/m_ﬁxgal fondanr boxam de
repare ul NoX ori ,

mol ), 3-  The %?t&&aﬁﬁm%waﬁﬁt%ei 1@799@? qyamzwﬂmcfgw %Wﬁ?"t% ﬁ-“q g5 ni), and

water (50 nMLig3%) of w(wixidﬂ &ml?% - {193 ro grfop rt=11.00 mn.; mz
(rel. int.) 293 (Mt 50) 250 (18) 232 (6), 222 (20), 157

(12), 1440 (6), 137 (7) 136 (64), 131 (6), 130 (35), 130 (35), 129 10
(100), 103 (19), @i‘!ﬁ% Pr %é@ _ 80 (6), 79 (11), 77 (11), 76
(12), 75 (9)“}9l ””%gm ,e"%‘ﬁ}'(%@‘ém (13)
A mixwure of Raney nickel (50% by weight in water; 2.3 g) and 1-(2-
chlorophenyl)-2-methyl-2-nitropropane (2.35 g, 11 mmol) in ethanol (35 mL)

was shaken under hydrogen gas (60 psig) for 3.5 h. The reaction mixwmre was

15 then filtered. and the filtrate was rotary evaporated. This provided 2.3 g (110%)

of ot.~dimethyi-2-chlorophenethylamine.

N-(ct,c-Dimethyl-2-chlorophenethyl)-2-quinoxalinecarboxamide (197)."' '

In a similar manner to (108), (197) was prepared from 2-quinoxaloyl

20 chloride (158 mg, 0.82 mmol), o,a-dimethyl-2-chlorophenethylamine {151 mg,
0.82 mmol), and dichloromethane (3 mL) yielding 196 mg (70%) of (197):

re=10.04 min.: m/z (rel. int.) 339 (M+..0), 213 (58). 186 (24). 156 (12). 129
(25). 128 (1000, 126 (14), 124 (44), 102 (14). 101 (38). 98 (5). 90 (5). 88 (18).
75 (10), 75 (10), 75 (9), 62 (5), 50 (5), 41 (9).

25

EXAMPLE 9: Preparation of N-(ct,c-Dimethyl-4-fluorophenethyl)-2-
quinoxalinecarboxamide (129)

To a solution of 1-(4-fluorophenyl)-2-methyt-2-propylamine (105 mg.
30 0.628 mmol) in pyridine (2 mL) was added 2-quinoxaloy! chloride (133 mg.
0.691 mmol). The reaction was then stirred for 30 min. To the stirring reaction
mixwre was added water (20 mL) which caused the product to separate as an oil.
This mixture was extracted with ethyl acetate (1 x 10 mL), washed with water
(2x 5 mL), dried (anhydrous magnesium sulfate), rotary evaporated. and put

35  under high vacuum for 15 h. This provided 146 mg (71.9%) of :( 129):
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N- ( 1R, 2R 3R, 59) - I sopi nocanphenyl ] - 2- qui noxal i necar boxam de (165

Pr epar-ed é 27 2- qui noxal oyl chloride (193 ny, 1. O PeFOISPs24833

(IR 2R 3I¥v g?mf ) -i sopi nocanphenyl anine (138 ng, 0.90 mmol), pyri diine
(5 nm), and water (50 nlL) yielding 230 ng (83% of (165): rt=10. 88
mn.; mz (rel. int.) 309 (M+ 4), 2263'(-19), 200 (17). 199 (5). 198 (7).
186(9). 175(7), 174(16). 158(6), 157 (14), 152(6), 130 (42), 129(100). 103
(16), 102 (42>10.39%ih4%/z (RD ife]3323 @B+(.10)21413)( G386 (227, (57)(14)(G3611), 75

(9). 67 (7).142G30 (5, (35291000304 @zb) 08 (62)102430)( 83 (746 (9875 @), 32
N-[ (1S, 2S, 3§¢pR) - | sopi nocanphenyl | - 2- qui noxal i necar boxam de (166)

Prepared from 2-quinoxaloyl chloride (193 ng, 1.0 mol ), .
(1S, 2S, 3S,5R) - (+) -i sopi nocanphenyl ami ne (138 ng, 0.90 mmol), pyridine 25
(5 nL), a@nd watedn (5@ nisimijdrel dMgeQOBIhtg ( flowingf (N@@stiueed 2-rt= 10. 88
mn.: m rel 16), 200 (14), 198 (7), 186 (8).

175 (6), Ry t“fﬁ?‘mi%g‘%ig%’)“{“%%)p(ﬁ fo: (130)(42) (130)(42), 19 (100).( L03
(18). 102 (46), 95 (11), 93 (10) 91 (5), 79 (5), 77 (8), 76 (12), 75

11 67 (8 55 13), 53 51 (6 43 41 (20
(N-()S Chl o§ o% ri cy@f‘&ﬁ‘@‘eﬂgﬂﬁ%%%ﬁ%éﬂn@ej&@ E‘F‘Mﬂ ne((:ar %)oxam de

(167) f 0 I d 1.0 nmmol ),
5- chl orotrlgﬂa?q%a[ q%"%ﬁ Aﬁ@}éyl(g% ’g’g (g'gémn%?m(g).%o mol ),
pyri di neLd5 methAphdnpthylamthewel08mg, 50. 76 mmof).claod rgyridde (YmB79@ldng ( 167) :
rt=11.29 nin el..jat.) 299 (M 2). 264 (76), 246 (12), 199 (7). 198
(47), 186 (1’6‘%‘“&@% ,‘1#2-4 (6), 142 (16), 130 (30), 129 (100), 106 (15).
103 ( 293=10.592ni6 3 h/z (2 2int. P91 (M4 (D4)186 &&)( 138 (STO157A8)N, B8 (6), 77
(18), 76 (19, 7159(100), 118183). 1652110003 (29, (162 (375291(@*) 7% 0§, 178)(5),50 (7). 40
- 32- 77 (15), 76 (11), 75 (10), 51 (10), 51 (10).

15

N-(3-Methylcyclohexyl)-2-quinoxalinecarboxamide (161) .

Prepared from 2-quinoxaloyl chloride (193 mg, 1.0 mmol), 3-
methylcyclohexylamine (119 mg, 0.90 mmol), and pyridine (5 mL) yie_:lding_
190 mg (78%) of (161):

20 1=9.99 min.; m/z (rel. int.) 269 (M+.37), 226 (6), 198 (11), 174 (23}, 157
(23), 131 (7), 130 (44), 129 (100), 113 (5), 112 (59), 103 (20), 102 (41), 95 (5).
81 (6), 76 (15), 75 (12), 56 (5), 55 (9), 51 (D), 41 (15), 41 (15).

N-(2,3-Dimethylcyclohexyl)-2-quinoxalinecarboxamide (163)
258 Prepared from 2-quinoxaloyl chloride (193 mg, 1.0 mmol). 2.3-
dimethylcyclohexylamine (115 mg, 0.90 mmol). and pyridine (5 mL) yielding
150 mg (59%) of (163):

rt=10.12 min.; m/z (rel. int.) 283 (M+,35), 212 (6), 198 (14), 175 (6), 174
(39), 158 (7), 157 (22), 131 (6), 130 (46), 129 (100), 126 (44). 109 (8), 103

30 (20, 103 (20), 102 (45), 76 (13), 75 (11), 67 (7), 56 (10). 53 (12), 517%6), 43
(6), 41 (16).

N-[(1S,28,3S ,5R)-3-Pinanemethyl}-2~quinoxali11ecaiboxamide 207
Prepared from E*quinoxéloyl chloride (193 mg, 1.0 mmol). (+)-3-
35 pinanemethylamine (150 mg, 0.90 mmol), and pyridine (5 mL) yielding 229 mg
(79%) of (207):

rt=12.07 min.; m/z (rel. int.) 323 (M+.12). 187 (100). 186 (12). 174 (33}, 166
(24), 159 (B), 158 (66), 157 (26), 130 (9), 144 (7), 131 (11), 130 (80). 129 (85).
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N—(Tr| cyclo[4.3.1.1(3, 8)]undec- 3-yl ) - 2- qui noxal i necar boxam de (168) .
Pr epar ed 2;039%@?272 qui noxal oyl chl ori de (135 ng, O0.70 peniiges 24833

tricyclof 1(3.8)lundec-3-yl am ne hydrochloride (100 ng, 0.60
nmol ) . pyridine (5 m.), and water (50 niL) yielding 110 nmg (57% of
(168): rt=12.52 min .. mz (rel ;int.) 321 (M 48), 165 (13), 164
(100), 157 (9), 131 (8), 130 (32), 130 (32), 129 (79), 107 (5), 106

(5), 105 (11), 1 i Qg 602 % 93 ‘M(S(S) §3¢H8 (97 4P, 91 (15), 81
(8 30"} Bt e, ol bl kel B o) 2
N-[((lS 2R 58) ci s-Mtrtanyl]-2-qui noxal i necar boxam de (169)

Prepared frogxaRmaE fexal ONJ(I-Q%ﬂ{ahfiﬁeﬁx&%l) mﬂoﬁhﬁiﬂﬁ%ﬁoxaﬁxdem S-

nyrtanyl am ne (138 ng, O. , pyridine and water (50 ni)

yi el ding 224 ng (81% oi 1g§m) re= 11. 32 mn mz (rel. vint.) 309
(M+, 18), 186 (30), 174 (20) 158 (12), 157 15 327) 152 (16 131 (6),
130 (47), 130 (4'2}Qum®{alo@lclﬂ9r,1deﬂ229 (1&) 2.61ti@ol) way addego a Soluﬂqm@gk 93 (12),

% (5) o (WpheadbulhBlanl 500y, (os ) (xggcjr&ar&w%s&ﬁ) & ().

N[ (1R 2R, 4Sjeadiidn lpeinpite] wak- mmmamalevmm&rghmmmmed( 1'171&)1'3%0:1 mixmre  Prepared
from 2-quinoxal oyI chI orlde &ﬂm) 1.0 nmol) - - - .
i sobor nyl@&ni was gired €.f90 1 drplly thepspirring FFéC‘(‘E‘ ‘H’L 39\%&‘3‘1‘50 rrL)

i el ding 130 0. int.) 309
UM, 24 199“?%“?"%]1‘8%@1‘(%“?&]1‘5%}’?33‘ e ??ﬁ&spé?é T ﬁgea%‘éa ‘%’)& lgtd, (12) ) 159
(7), 152 (58{vashadisvithaterl(3%). (a8) drit@@ndetigh tour1ODhHis proyled 375 mg14), 103 -
(21), 102 (48, 95 ]%g) 93 (10), 91 (7), 79 (8), 77 (10), 76 (13). 75
(12). 67 (15?, R8T 31 53 (7), 51 (6), 43 (6), 41 (18).
N- [ endo- ([ er g2 27NakRah ] Int3-3gui(npexabdiness(hHoraidle 164 734), 158
Prepar ed; §r0(6)2mt{smzemy 13Rhe0) g8t @1.9301186), 129D(2SNOI0F (2B N U5 €),- 2- 30
am nonor bor nage(2 )1 % %gﬁg o{s),, 915}, ct1f(@3)(~59r(h‘))~ mmﬂ)y\w é6),(50 nL)

S

yielding 1757 9, 53 (g) glt(zg; 11@3m mz (rel. int.) 267

( M+, 35), 198 ( § (6) g ’ (11) 144 (5), 131 (7), 130
(55), 129 (100), 111 (6) 110 (81) 103 (24) 102 (56), 77 (7), 76
(19), 75 (17EXAMPLE1]): 67Pfepayation5 (5),0f53 (7)N-($-Mv(tbx;lcvcme§ﬁ);2* 41 35
(14). 20 quinoxalinecarboxamide (162)

To a solution of 4-methylcyclohexylamine (119 mg, 0.90 mmol) in
pyridine (2 mL) was added 2-quinoxaloyl chloride (193 mg, 1.0 mmol). The

reaction was then stirred for 1 h. To the stirring reaction mixwre was added

ny
192]

water (20 mL) which caused the product to precipitate as an oil. This mixwure
was extracted with 30% dichioromethane in diethyl ether (2 x 25 mL), washed
with water {2 x 25 mL), dried (anhydrous sodium sulfate), and rotary evaporated.
This provided 123 mg (51%) of (162):

rt=10.00 min.: m/z (rel. int.) 269 (M+,53), 212 (15), 212 (15), 198 (7), 174
30 (25), 158 (6), 157 (36), 131 (7), 130 (44), 129 (100), 113 (6), 112 (66), 103
(18), 102 (36), 95 (9), 81 (6), 76 (12), 75 (9), 56 (5), 55 (10), 51 (6), 41 (12).

EXAMPLE 12: Preparation  of  N-[(1S,25,55)-trans-Myrtanyl]-2-
quinoxalinecarboxamide (225)
35

(18,28,55)-trans-Myrtany! trifluoroacetate
Trifluoroaceric anhydride (5.50 mL, 39.0 mmol) was added to (-)-trans-
myrtanol (5.10 mL. 32.5 mmol) in dry terrahydrofuran (100'mL). This reaction
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N-[ (R) - 2- Phenyl - 1- propyl ] - 2- qui noxal i necar boxam de (172)

Pr epar ed wooaR®2gui noxal oyl chloride (0.47 g, 2.4 mol), (ROTUSISR4E)| -
1-propylamne (0.30 g, 2.2 mmol), pyridine (5 nl), and wat er (50 nL)

yi el di ng 0.49 g (7699 of (172):,4.5 rt=10.63 nmin.: mz (rel. int.) 291
(M+. 14), 186 (9), 158 (5). 157 (32), f30 (25). 129 (100). 118 (22).

(182)(247% (igglxn(m?)gwa(sls%re& %)E(I}Llo(%e ac%xgx} miix )Was7r%ta{'y1 :eL\)dporated. '?tﬁs(G)’ v

N-[ (S) - 2- Phergwided 7000094 %) 8t QSRR imans ayhaeh itfllerdatotay. 10 ... Prepared
from 2- qui noxal oyl chI oride (0.47 g, 2.4 mmol), (S)-2-phenyl -
propylamne (0.30 g, 2.2 mmol ), pyridine (5 nm), and water (50 nL) vyielding

0.48 g (74% of (kr trangViyiiAy |. int.) 291 (M 13), 186
(68).g1(58 (/('?3)o 451?2(%71){) trams Wt 17@' %ﬁi“é‘éﬂ%iog;e 11|8n('2)9). 10\53 (21)? 103

(16), 102 (37), Bla( si)xulafrgna(m&) (1R721(15»—trm5nvrmﬁﬁ (trlﬂl)o,roa?&&a(elﬁr)as 51 (9), 51

) e 1 P R A LSRR g

(0.20 g, 1. Fransmianobys lodmua £.80 g1 )31, Prmchoyatad tét&ﬂxy&o}'ur}lﬂ ghob mey0. 23 g

53% 20 2 ;om I t 289 (M+.10), 132
ge) /0130 (28’)°ld(iq52'66Q£i84%)10111R2}?51‘3)("1'5;111?1%%(&%{%{0&0!1'&“% %37) (104 (7% 103
(26), 102 (37), 91 (7), 78 (7), 77 (13), 76 (16), 75 (14), 51 (9), 51
(9), 50 (5). 25 N- Cycl ooct yl - 2- qui noxal i necar boxam de (228)

Prepared0 from (15,25:89¢was-Mpyrtanylazidei de (193 ny, 1.0 mol),

100 ) yrel i ny 18RS {Soop s ety ) ilNibatkll LBy T M
int.) 283 (Mﬂxﬂﬁbl), ZSMith)mdéL% 399, 6.Iﬁﬂm630)md18&/&ﬁ1ettﬁrﬁebmmﬂ485 (16), 184

(6), 174 (8), 157 (7)., 131 2 130 (48), 129 100&5 126
(42), 103 (ﬁﬁmethﬂat?@ @fgl)24h5ﬁeiez)cool@gtp@)5°Cseva{er)(1 BLY9), 51 (6),

_ 43 (6)was 4ddeli 1 8adt this mixure was extracted with diethyl ether (2 x 50 mL). The

15  organic layer was then dried (anhydrous sodium sulfate) and rotary evaporated.-
This provided 1.12 g (100%) of (1S,25,55)-trans-myranylazide as a colorless
oil.

(1R,2R,5R)-trans-Myrtanylazide
20 In a similar manner, (1R,2R,5R)-trans-myrianylazide was prepared from
(1R.2R.5R)-trans-myrtanyl trifluoroacetate (7.60 g, 30.4 mmol), sodium azide
(3.00 g, 45.6 mmol), and N.N-dimethylformamide (100 mL) yielding 4.10 g
(48.2%) of (1R,2R.5R)-trans-myrtanylazide.

25 (18,25,58)-trans-Myrtanylamine
A mixwre of (15.25,58)-trans-myrtanylazide (1.12 g, 7.32 mmol) and
platinjum(IV) oxide hydrate (0.34 g) in ethanol (50 mL) was shaken under
hydrogen gas (50 psig) for 2 h. The reaction mixwre was then filtered through
paper, and the filtrate was rotary evaporated. The resulting material was taken
30 up in 0.12 M hydrochloric acid (100 mL), and the aqueous solution was washed
with diethyl ether (2 x 50 mL). The aqueous layer was made basic with 0.1 M
sodium hydroxide (50 mL) and extracted with dichloromethane (2 x 50 mL).

The organic layer was then dried (anhydrous sodium suifate) and rotary
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N- Cycl oheptyl - 2- qui noxal i necar boxam de (229) 35 Pr epar ed from

2- qui noxal ooyl @g};l oride (193 ny, 1.0 mol). cycl ggbme (115
uL. 102 , mol ), pyridine (5 nL), and water 100 nL) vyielding
30 ng (12% of (229); - -34-
rt=10.30 mn.: mz (rel. int.) 269 (Mp-39), 212 (6). 198 (20). 185 (13).
174 (14), 174 (14), 157 (20), 131 (7), 130 (49), 129 (100). 112 (44),

103 (23). 1 Rt 7). 42 (5
41 ((15)? Sfaporaced. (Tl fmmfﬁ( ?%)“5.‘2% )(e‘%iis ggg;‘a&%xal abfiing sal). (2%6%

Pr epar ed fﬂx@hnyequqm noxal oyl chloride (193 ng, 1.0 mol), 2-

am nospiro(4.5)decane (150 ng, 0.79 mml), pyridine (5 nL), and water _
(100 nL) yielding 206 ng (749 of (236): rt= 10.94 nain.: mz (rel.
int.) 282 (M, 25{1LR,IRSR-#yns-MBhak¥amink57 (10). 130 (32), 129 (96), 125 10
(40), 110 (10), 9 (100 108 103 14 102 . 97 (27),
96 (25). 84%"(@?““18'2 anngs. “&éﬁi@)m’?@% ylaming @5%5“" . 68 (13),
56 (7), 55 ((?R 2R%§%;Qr§)w—mvrmnvla§i&e (92, ,10@3 (88 mxﬁ&)( 3 Dmn 1\()14Ax1de

EXAMPLE reparati on of 1- Adamant aneneth qui nol yl--et her 15

g,|8%()5>t gRy

(94) hydrate (R. 41r§)xm ethage! (ISaabhiietdinge?80 gdA F 0 mmol) and

6- hydr (13.1 g, 90.2 mol) in tetrahydrofuran (75 nm)
was stirred %y&%&%@&m n. Then, triphenyl phosphine (10.2 g, 39.0 mmol)

was added. foll owed by diethyl azodlcarboxylate (6.14 nL, 39.0 mmol).
The reaction m x reflu for h. . The nt was then
renmoved By rotar yéﬁ%ﬁPQf‘m‘MYFﬁ?"){fqu§ F"ﬁao’ff@?‘%é iltered through
paper with diethyl .eifigdr hshotr 205(1@ (”EBF was prepatddt frah €2-Y@foxaRlyr Y ‘

evaporated, and the resultin was fi tered t hr.ough paper - with

hexanes (3 xbipgden )(49 mgai r0- @gémﬂl)l’t rﬁﬁ@%ﬁ%‘”ﬂé’t@i’?ﬁfé’ atléd™et he
resul ting g 23 mmol), and pyridine (5 mL) yielding 8 mg (10%) of (225):

rt=11.23 min.: m/z (rel. int.) 309 (M+,25), 187 (15), 186 (39), 174 (12), 158

15 (14), 157 (29), 152 (20), 131 (6), 130 (47), 130 (47), 129 (100), 103 (1), 102
(41), 93 (9), 91 (6), 81 (12), 79 (12), 77 (9), 76 (11), 75 (10), 69 (14). 67 (17). -
55 (8), 54 (5), 53 (), 51 (7), 43 (6), 41 (29).

N-[(1R.2R.5R)-trans-Myrtanyl]-2-quinoxalinecarboxamide (226)
20 In a similar manner. (226) was prepared from 2-quinoxaloyl chloride
(193 mg, 1.0 mmol), (LR,2R.S5R)-frans-myrtanylamine (138 mg, 0.90 mmol).
and pyridine (5 mL) yielding 27 mg (10%) of (226): '

rt=11.19 min.; m/z (rel. int.) 309 (M+.21), 186 (47), 186 (18), 174 (17), 158
(16), 157 (34), 152 (30), 131 (6), 130 (47), 130 (47), 129 (100), 121 (6), 103

25 (15), 102 (40), 93 (11), 91 (6), 81 (12), 79 (11), 77 (8), 76 (10), 75 (9), 69 (14).
67 (17), 55 (7). 53 (6), 51 (5), 43 (5), 41 (18).

EXAMPLE 13: Preparation of N-[N’-(R)-a-Methylbenzyl-2-acetamido}-

3-aminoquinoline dihydrochloride {156)
30

N-(R)-o-Methylbenzyl-2-chloroacetamide
{(R)-a-Methylbenzylamine (2.4 g, 20 mmol) in dichloromethane {50 mL)
was added to chloroaceryl chloride (2.25 ¢, 20 mmol) in dichloromethane
(70 L} and pyridine (10 mL). The reaction solution was stirred. then diluted
35 with diethy! ether (500 mL), washed with water (3 x 30 mL), dried (anhydrous
magnesium sulfate), and rotary evaporated. This provided 3.60 g of N-(R)-o-
methylbenzyl-2-chloroaceramide.

SUBSTITUTE SHEET (RULE 26)



gel was filtered through paper with hexanes (3 x 25 nL). and the filtrate
was 25 7 rwtobopsgxrapor ated. This provided 3.8 g (43% of credeusssmiesx as a
red oil. This oil was chronmat ographed (2:1 hexanes/ethyl acetate) to
provide 1.6 g (18% of (94): rt=11.29 min.; mz (rel. int.) 293
(M+, 15), 149 (100), 145 (6), 128 (13)-4121 (6), 116 (12). 116 (12),
107 (17), 93 (29), 91 (18), 89 (10), 81 (16), 79 (25) 77 30 (17),

67(14), 65(5), 55(8) 53(6) 41(14) EXAMPLE 7 Preparation

of 1- Adamantyl (101)

A mixture of 1- adg&jrrgﬁt’%l‘)gﬁ?ﬁ% r#g“’dﬂa"GtWF) 3- qui nol i necar boxyl i c 35

acid (173 ng, 1.0 Amdluion andodim et a1dRORY réodhmel) (h2 in
di chl or onet hane (2 nm.) and NON- di et hyﬁfo?nrag% de (81) ; &%an%e?é%&é to 0 C
1. 3-Di cycl phe%}‘f B Addadaro; a:risqilettopzq7N16@-oc-1ne1hmbngl-z»cmiqtmladamdernsmagwe (1 n1_)
was added d n GBI scelRE. i FRidH KHULE VBSeAbn WAL B C Lo

h. react | on
m xture was treastioni mixturel wdst ihexdlfdi&fddr it thengltdadkO Wik)roﬁﬁﬁ e%b%?ﬁéﬁ with

S A e ol e i 5 0

30 min. oFke mpy

evapor at ed. was :he’ﬁhmterraﬁtaha kHRCHFRE ak btaMPéva ade&'aﬁdi thin-layer
chr omat ograp E 3% nmet hanol in chl orof oir?dr’f). Thethlaxtpest Prac |on was
rotary evapor'd thHH'BW%QI(R)‘ -methpbenzyl-Zripdescetamidd. was recrystal | i zed from

(D

et hanol . {ghi s prow ded 42 ng (14% of (101): re=7.78 mn.: nmz
(rel. int.) 307 (M+ 96), 306 (100), 173 (11), 155 (38), 135 (6), 127
(55), 119 (6), 106~PO)R)-woethRBpnzyd3-acdtamidd)3-gmd@dbquiidlidel4), 78 (23), 77 10
(6), 76 (13), 74 QiydrdeRloride (156% (7), 41 (12). EXAMPLE 8:

Preparation of N-([err]-Di net hyl phenet hyl ) - 2-

qui noxal i necar boxam de (108)
A mixmure of 3-aminoquinoline (0.15 g, 1.0 mmol) and potassium fluoride

15 on Celite (50%) (0.30 g, 2.5 mmol) in acetonitrile (20 mL) was stirred for 1 h.
N-«(R)-o-Methylbenzyl-2-iodoacetamide (0.31 g, 1.0 mmol) in acetonitrile u:ras .
added. and the reaction mixture was refluxed for 64 h. The mixwre was filtered.
and the filtrate was rotary evaporated. The resulting material was taken up'in _
diethyl ether and washed with 1 M sodium hydroxide (3 x 30mL). The

20 combined aqueous layers were samrated with sodium chloride and were then
extracted with chloroform (4x). The combined organic layer were dried
(anhydrous magnesium sulfate) and rotary evaporated. The resulting material
was dissolved in chloroform (10 mL), | M hydrogen chloride in diethyl ether
(5mL) was added, and the solution was rotary evaporated. The resulting

25  material was dissolved in chloroform (5 mL) and filtered through a 0.45 pm filter
disc, and the filtrate was evaporated. This provided 13 mg (3%) of (156):

rt=10.43 min.; m/z (rel. int.) 328 (M+,11), 182 (12), 181 (86), 180 (37), 167

(22), 166 (25), 165 (17), 162 (53), 161 (95), 160 (37), 148 (32), 145 (18), 135

(21), 132 (16), 122 (9), 120 (22), 119 (20), 107 (19), 106 (13), 105 (100). 104
30 (22), 103 (19), 90 (12), 79 (25), 78 (11), 77 (38), 51 (10), 44 (10), 41 (11).

EXAMPLE 14: Preparation of  1-(1-Adamantyl)-2-(benzothiazol-2-
ylsulfanyl)ethanone (273)

35 Sodium hydride (36.5 mg, 1.52 mmol. 60% in mineral oil) was washed
with pentane (4X). dried under N2, suspended in dimethylformamide (DMF. 10
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15 2- Qui noxal oyl chloride (207 ng, 1.07 rrrml) i n dichioronethane (1
p(%@z&gged to a solution of phenterm ne (160 ng, pb;ﬁ]sgmj I n

dICh| or one (3 nm.) cooled to O [err]C. The reaction was all owed
to warmto 25 [err]C. After 5 mn, the reaction m xture was dil uted
with ethyl acetate (40 nL) and washed2- with I M sodium hydroxide (2
X 40 mL). The organic |ayer was dried 20 (anhydrous magnesi um sul fate),
filtered thmvaadabdlecpa) g8k, wmutﬂi@rxaﬁmer@tzeﬂm bcnzo-[(?kz%leorov' ded 51

my (16% of (108): rt=9. 3 mz (rel. int ?}1193 M. 0), 214
(96) 186 (325553%,71 éls)mol)l@dDMF (5 mlozvzgs adsmbdrpnwy Zeacd@) was102 (31), 92
(4), 91 (47 ) (1 .
N ( 2- Chl oro%tg I)G'éZ '%méw{ bh@gg % dfeﬁfeam‘f'téqre‘?flf%‘f%or%&e

2- Chl or Obenidﬁxﬁmm&bréxﬁmﬂetgy! k&bnamm wes 1 Fddedolyrin (DME 8 tnil)a The
suspension of 2,4, 6-tri pﬁnyl Béryl lumtetrafl uoroborate (5. 1. g 13: mmol ) in
di chl or oftet ﬁ‘?i‘ﬁém(‘ﬁﬁ firged $ 4%t PBRIER PRERUTRARdiluped ity @F 1'6 Et hanol

(4 m) and exeeqso dist vk rebfk swﬁgsh agsd@&hwwmwc&cfsgtfb%gﬁag Oduct The

30 precipitate was filtered and dried Thi s provi 929 of
N- ( 2- theh repradiiing) oyganic? safutont drigh omer pgh’yn@um Mzﬁﬂet fiéredionmsbor at e.

1-(2-Chloro t r opane
(3.19 ni, 3@&%%")2‘%\”%39%%%@ poR fiom hor afforéd %u'{/(ﬂqode (0.85 g,
35 mmol ) i n(§sh)hednhd desited profluct:0GCEI-MS gﬁ)ve[:&fzr(]'dﬂ 1n'll'b1643 eder imn31s m xt ure

e 1o” chofit A1 AGATE GBol T aiak S AR <ol 0. " mixture of

this sol i d and N-(2- chl orobenzyl)-2.4.6-triphenyl pyridini um
tetratluoroborate (6.14 g, 11.8 nmmol) in di met hyl sul foxide (45 m)
was stirred EXAMPLE156; ogeﬁsmgfmlu!wwup\lmmomwmtv then added to

Gther (3 x 100 rik2pAdeDs St {3l B IR B QABRCND . 2o
97/05252 were loaded with 2 uM Fura-2 acetoxymethylester by mcubauon for
15  30-40 minutes at 37 °C in SPF-PCB (126 mM NaCl, 5§ mM KCI, 1 mM MgCl. -
20 mM Na-HEPES, 1.0 mM CaCl:, | mg/mL glucose. and 0.5% BSA. pH 7. 4)
The cells were washed 1-2 times in SPF-PCB. resuspended to a density ot_-

76

4-5 million cells/mL and kept at 37 °C in a plastic beaker. For recording kE
fluorescent signals, the cells were diluted five-fold into a quartz cuvette with |
20  BSA-free 37 °C SPF-PCB to achieve a final BSA concentration of 0.1% (1.2 mL
of 37 °C BSA-free SPF-PCB + 0.3 mL cell suspension). Measurements of
fluorescence were petformed at 37 °C with constant stirring using a custom-built
spectrofluorimeter  (Biomedical  [nstrumentation Group. University of
Pennsylvania). Excitation and emission wavelengths were 340 and 510 nm.
25  respectively. To calibrate fluorescence signals, digitonin (Sigma Chemical Co.,
St. Louis, MO; cawulog # D-5628; 50 ug/mL, final) was added to obtain
maximal fluorescence (Fm, and the apparent minimal fluorescence (Fmu) was
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 nM

30  and applying the equation:

[Ca’*}i = (F - Fiin /Fmsx ) x Kd;
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sodi um chl oride. dried (anhydrous sodiumsulfate), and filtered. The
filtrate was99n26927 stirred in strongly acidic Anberlyst 15REHSEMBIhge
resin (1 g/mmol) for 4 h. The reaction mxture was filtered and _
rotary evaporated. This provided 2.35 (93 %9 of

1- (2-chl or ophenyl ) - 2- net hyl - 2- ni tr opr Og%rne. 10

[err],[err]-Di methyl-2-chl orophenet hyl am ne . . A m xture of Raney
ni ckel (50% byheskeFghflupissarpiecmeaspred 4y poy pertigulpmume of imterest and F falls

chl or ophenyl ), -Jéﬁ%haxgﬁ@izmtropropane (2.35 g, 11 mml) in ethanol (35 nl)
was shaken under hydrogen gas (60 psig) for 3.5 h. The reaction m xture was
iIs then filtered. and the filtrate was rotary evaporated. This provided

2.3 1109 f - di met hyl - 2= chl h hyl am ne.

N- ( ?eg r], [/()er r]-Di r@gﬁéjle%éogﬁ%sgfoo ef t%%ﬂ ?’F %PH@P%%(ZI(?‘WQQE‘V%%%"_% (197)
In a sinlar griiekoicntalie) 6 kMY WeryastefhigR e stphfattwtetidsl NOsaksly| 20
chloride (158 ng, 0.82 mmol ), [err],[err]-dinmethyl-2-chlorophenet hyl am ne
(151 ny, responses Wnehanges i, BxrEAcelilar eAleivm e (%‘CHEW%W%E W6 ng (70%
f (197): =40 Wl | werd : 58). 186
?24§ T (12‘)°’.‘gd%§5&’g °Q€°dﬁ}°§%’) .:Hlngé’{"%‘%o%")r# et aﬁ%",{g‘\é{cﬁ’i‘g‘%”ﬁ)&?”gﬁ > %14).
101 (38). 98 quSsue of c¢lls) an@@ll(cmypounds were7grepared in BMBQ0) Appeoptigte, 62 (5),
50 (5), 41 (9)

.25 9: Pr '
N-([err],[err pgp%ym ImageE ?&ﬁ%@%%ﬁgﬁ@% )vgeﬁe_ aa%@@fn%& Qﬁatep Lolume than
gui( zo?iﬁﬂ irteCﬁrdamfpmzﬁml ﬁ&f&)n; of 1500I pl (final ?gigganaoim?, O:éxomsmfgésg%) tol .
-(4-fluorophepyl ) - 2- net - 2- propyl am ne nyg. : mo in
pyridine (2 n‘}_"glﬁ‘f\%ﬂ%“ydﬁ%?ﬁ%?%‘éfr%ﬁ?}?é“gﬁmrbhl oride (133 ng.  0.691
mol ). The reacti @he¥aSablReRaadeiitlaedaéitn %1k Was hhidy8, fiel dofmpBighdr €act i on
m xture was added water (20 nmL) which caused the product to separate as an

oi | .  Thwas 2ddpd tr dhevqreerext The response 1on leokigfi regpoastatethe CompeEmdnt ) ,
T o ke vy giohfe by Sl 'S kgl B RO ESL ol 010,
146 g (715 9%dded (14 2jermine the effect of the compound on the subsequent calcium
response. Once the peak for the subsequent calcium response was obtained.
digitionin and EGTA were added in a sequential manner to determine Fuu and
Fuo respectively. Data were expressed as changes in intracellular calcium
concentrations in nM. These changes in the calcium response post compound
20  addition were compared to the control (no compound) calcium response.
Responses to calcium in the presence of test compounds were normalized as a
percent change from that of controls. Data were entered into a Levenberg-
Marquardt analysis for non-linear least squares and an ICso and 95% confidence
intervals thereof were determined for each compound.
25 The invention thus has been disclosed broadly and illustrated in reference
to representative embodiments described above. Those skilled in the art will
recognize that various modifications can be made to the present invention without

departing from the spirit and scope thereof.
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-37-. rt=10.45 min.: mz (rel. int.) 323 (M, .1), 214 (73). 186 (22).
157 (14), 4), 130 (19), 129 (100), 109 (22), 10 30
( )7‘5,},}?5259235 (4) (19) (100) (22) FENsoshss( 30) ,

83 (7), (8), 42 (6). 5 In a simlar
manner, the follow ng N substituted 2- qgui noxal i necar boxam des
wer e prepared: -44-

ISR
N- ([ err]-Methyl phenet hyl ) - 2- qui noxal i necar boxam de (1

Prepared frwea i2cidisdegqsal oyl chloride (193 ng, O. 8 \m“‘ﬂm ‘“ 10
met hyl phenet hyl am ne (103 ng, 0.76 nmol), and pyri d| di*ng
154 mg (69% of (131) rt=10.71 mn.; mz (rel. int.) 291 (M, 12),
186 (66), 158 (5) 15 ‘ﬁ‘% ]f%(} %%b (100), 118 (28) 105 (21),
103 (17). 102 (37 % bung mﬁm’d%Q "mﬁg? 77 (15), 76 (11), 75
(10), 51 (10), 51 (10) 15 R~} Linker

N-(3- Met hyl cycl ohexyl) - 2- qui noxali nec rboxam de (161) . Lo Pr epar ed
from 2- qui noxal oyhefrdi ‘Rr isqﬁ Jpﬁgfalig%ub&ttﬁemﬁht ot~ branched ham alkyl.

met hyl cycl Ohegﬁ/cl am ne , and pyridine (5 nlL)"vyielding
190 ng (78%arakkyl §M9aikv2@ralkvlc;&cgoa@lqlrzrwp coppiningSel 2 carhen Jomme 9 (M. 37), 226

6), 198 (11), 17 100), 113
ES%, 112 §59§ 10 @g%‘r “1’8‘2”{’3’1")“" sg@}'gﬁdlﬁ’mgé h§‘}§°?6“§'“%}}6 ( 75) (12),
56 (5), 55 (&) hefoatalyl mdiety 1&nminddg (Wpb)o 10 carbon atoms and up- m

N-(2,3-Dineth Ic cI ohegyl) 2- qui noxal i necar boxam de (163) 25
Prepared fr xal oyl chloride (193 ng, 1.0 mmol). 2. 3-

di met hyl cycl Ohexy&&felﬁlﬁnﬂérﬁs D(Q:Hzﬂ AheFe i 2—@nﬂxdp¢#lidt§ih &)54 oR: yielding
150 ng (59% of (163): rt= 10, 12 min. e&e}: |nt 283 ( M+, 35),

212 (6), 1988foups) may ywiepanyiently be substituteq 3G grpsms( tedlfsom(t@ﬁroumn (6), 130

Eigg’ %9((1%%%%’5'&2@ H?é 70) d’@* %g’sé 2 (58209@ LQ?’N@?O%& NQ%l(?%) 76

N-[ (1S, 2S, 3poRred e wmrﬂemms] may qrm lmadalccmexcapbwhanﬁxdg a(tcztw jre

;F)T ﬁgﬁgﬁgt L;logagr‘rlf ﬁ‘é%?fég%%%g %%‘eﬂ %ﬁwg"}ﬂaaenﬁ ‘ﬂ?%‘%%{‘}s |ng 229 ny

replaced by a substituted or unsubstituted alkene or alkyne group,

or a pharmaceutically acceptable salt thereof. g3
i
2. A compound according 1o claim [, wherein Ar comprises a ring

system selected from the group consisting of benzene, thiazole. furyl, pyranyi.
2H-pyrrolyl. thienyl. pyrolivl, imidazolyl, pyrazolyl, pyridyl. pyrazinyl.
pyrimidinyl, pyridazinyl benzothiazole. benzimidazole. 3H-indolyl, indolyl.
indazolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalizinyl,
naphthyridinyl, quinazolinyl, cinnolinyl, isothiazolyl, quinoxalinyl indolizinyl,
isoindolyl, benzothienyl. benzofuranyl, isobenzofuranyl, and chromeny! rings,
wherein Ar optionally may independently be substituted with up to two

C:-Cs alkyl groups. or up to two halogen atoms. where halogen is selected from
F, Cl. Br, and [.

3. The compound according to claim 1, wherein R conuins 7-11
carbon atoms, wherein some or all of the hydrogen atoms on two carbon atoms
optionally may be replaced with substituents independently selected from the
group consisting of F. Cl, OH. OMe, and =0.
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799 of (207 t= 12.07 23 (M. 187
§1o<§? Olsémzﬂmzfm (2,3) 166 mn ﬂw",w"w IM (653? 452?8/% 50
(9), 144 (7), 131 (11), 130 (80), 129 (85), )

- 38- 107 (10), 103 (14), 102 (3L)5.95 (22). 93 (11), 91 (8). 83 (7),
B0 L ol (B 70,8, 68 (9, er (19), 55 (In). 43 () al
5 : ly! Thc CO o&é&ﬁg@rm%@ Qﬁ{&grl thgrelgéﬁl!dg;ﬂ COMPEises 38 (429 ny,

2.6 mmol ) wastnafihdestext.@rantmieugnoom of 1- adamanenet hyl am ne (500 ng,
2.6 mol) in chloroform (5 nL). The reaction m xture was heated
until everything had dissolved. The reaction m xture 10 was stirred at 25

[err]C for 1 h. Tg. t heThd dompotid dc6etaink 96 cliink 8 UivRerbAR atfiedesipt er (100
m.) which caused the r duct to precipitate. The gﬁdm pitate was filtered,

washed with VRRIEY 5%2‘359 ToR dhegrpupcconsisnng ofiadamanad udredaneintys, provi ded 375 ng

(459 o1 (L481S .35 sl ok ok, (NS 106 (1)
(26) 912(922 )75‘):—!1111@11)'( ZB%.,ZRl%ls(oEc)rpyI (IE)ZR Z;lg.SSX-Bﬂpmociﬁﬁhé@B) 33 (g?) ( 12)2
535) ( 6), 55 (ES ﬁi%%@s’?“‘%’iﬁ?’%g (lli%R%%:)th MJIME) S"} l) Prepar ati on
of N- (adarhdritamginegigl, Ghradhmantyl, 28,25,38 5R)—3~pmanemethy1 cTycnooc:yl

qui noxal i necar boxam solution o

4- met hyl cycl aa%ﬂwmla@ne@x’g (-phengel mpyl) cyqlpheptyi 4-methyldihesyl 2 L) was
aed 25 oL ey 2 9N 8 Hfeolahiitoly, J@uidon PBhenyia 1AL 00 YOS

then stirred rr|n ‘reaction m was addedl25 wat er
(20 nL) whi cimethyiprepylt hé-dimertiyladamiancy] remi-Riphedvicyaopropyloizt . This mi xture

methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 2-(o-methoxyphenyl)ethyl, 2-
(1,2,3,4-tetrahydronaphthyl), 4-phenylbuty!, 2-methyl-2-phenylbutyl, 2-(m-
fluorophenyl)ethyl, 2-(p-fluorophenyljethyl, 2-(3-hydroxy-3-pheayl)propyl, (S)-
2-hydroxy-2-phenyliethyl, (R)-2-hydroxy-2-phenylethyl, 2-(3-m-chiorophenyl-2-
methyb)propyl, 2-(3-p-chlorophenyl-2-methyl)propyl, 4-ter-butyl-cyclohexyl,
(S)-1-(cyclohexyl)ethyl, 2-(3-(3,4-dimethylphenyl)-2-methyl)propyl, 3,3-
dimethylbutyl, 2-(5-methyl)hexy!, 1-myrtanyl, 2-bornyl, 3-pinanemethyl.

2,2,3,3,4,4,5,5-octafluoropentyl, p-fluoro-ci,c-dimethylphenethyl, 2-naphthyl, 2-
bornanyl, cyclohexylmethyl, 3-methylcyclohexyl, 4-methylcyclohexyl. 3.4- -
dimethylcyclohexyt, S-chloro-tricyclo{2.2.1]heptyl, o-o..ct-dimethylphenethyt, 2-
indanyl, 2-spiro(4.5]decyl, 2-phenylethyl, 1-adamantylethyl, 1~(1-
bicyclo[2.2.1]hept-2-yl)ethyl, 2~(2-methyl-2-phenylpropyl), 2-(o-
fluorophenyl)ethyl, 1-(cyclohexyl)ethyl, and cyclohexyl.

6. The compound according to claim 1, wherein Ar comprises a

wherein X', X’, X°, and X* independently can be N or CH, provided that
not more than wwo of X', X*, X*, and X* can be N.

group having the formula
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was extracted with 30% di chl oronet hane in di et hyl
wth wate
evapor at e

mz (rel. int.) 269 (M 53), 212 (15), 212 (15) 30
(6), 157 (36), 131 (7), 130 (44), 129¢(100), ﬂ@ﬂ l@mﬂ éﬂmlos
(18), 102 (36), 95 (9), 81 (6), 76 (12), 75 (9) 51(6), 41

(12).

ether (2 x 25 m.), washed
g,({g"m%”% dried (anhydrous sodium sul fate), pEffusHRES

Thi s provided 123 ng (51% of—(162)———+1t=10.00 m n.

EXAMPLE 12: Preparati on

N-[ (1S, 2S,55)-trans-Mrtanyl]-2- .
qui noxal i necar bokani dée compyungsccording to claim 6. wheRiK, .-t r ans- Ivyrtanyl

(25)y, 158

trifluoroacetate Trifl uoroacetic anhydride (5.50 nL, 39.0 _
nmol ) was added to (-)-trans- nyrtanol (5.10 nL. 32.5 nmol) in dry

t errahydrof uran §.100 The compbirmsi dcesrding @i claim 7. wherein X* is N.

- 39- mxture was stirred for 1 h. The reaction mixture wis rotary
evaporated. This provided 7.60 g (94% of (1S,2S,5S)-trans:nyrtanyl
trifluoroacetateg, The compound ac&%%!a,%—g,w&id\/kf fsanyl trifluoroacetate
5 In a simlar manner, (1R 2R 5R)-trans-nyrtanyl trifluoroacetate
was prepared fromtrifluoroacetic anhydride (5.40 nL. 38.0 mmol, 1.2
equiv) (+)-

tetrahydrofuran 100
(1R 2R 5R) - N.ans- rryrtanyl trifluoroacetate.
(1S, 2S,55) -trans- Myrtanyl azi de A mxture of

(1S, 2S,55)-trans-nyrtanyl trifluoroacetate (1.0 g, 4.0 mol ),

azide (0.39 g, 610 MMe)compithdNcbbrdinges Riakd: Q1 Whetelle Ar is an Oftibnilly)
stirred at 80 C faor_24 h. After caqol ?ﬁg to 25 [err]C, water (100 nl)

was added, AVRSTRIEAS2wP(Oh APYHEY moieWact ed with di et hyl ether (2 .x 50 m.) .

The

12. The compound according to claim 1. wherein Ar is a _6— _

benzothiazolyl moiety.

6 r anr?rxf r&éﬁ'}b@tﬂﬂ'&é&?@? tcm:l?u% 899&1%5 i /§‘ ¢ ¢k x: §nd

sodi um
was

-v‘ﬂ":-.

13. A pharmaceutical composition comprising a compound accordmg

,-%.\-

to claim 1 and a pharmaceutically acceptable diluent or excipient.
14. A method of making a compound according 10 claim 4. comprising
reacting a compound containing an activated carboxylic acid group with a

compound containing an amine. hydroxyl. or thiol group.

15. A method of inhibiting activation of an mGIuR Group I receptor,

‘comprising treating a cell containing said receptor with an effective amount of a

compound according to claim 1.

16. A method of inhibiting neuronal damage caused by excitatory
activation of an mGluR Group [ receptor, comprising treating neurons with an

effective amount of a compound according to claim 1.
17. A method of treating a disease associated with glutamate-induced
neuronal damage, comprising administering to a patient suffering from said

disease an effective amount of a composition according to claim 13.
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15 organic layer was then dried (anhydrous sodiumsulfate) and rotary
evapor at ewo0 9926927Thi s provided 1.12 g (100% of CT/US98/24833
(1S, 2S,5S5)-trans-nyrtanyl azi de as a col.orl ess oi I,

(1R 2R, 5R)-trans- Myrt anyl azi de 20 I n amn”"m HWRINE
(1R 2R, 5R)-trans-nyrtanyl azi de was prépared froniHH| ' ”m
(1R 2R 5R)-trans-nyrtanyl trifluoroacetate (7.60%g, *30: 4 %mmdl )* sodi um

azi de (3.00 g, 45.6 mmol ), and N, N-di net hyl f ormam de (100 i)
yielding 4.10 g 0 . = 1,r = | de. 25
(1S, 2S,59) -t rans-ll\%lr t gﬁgfﬁ"@%@& a&%ﬁu@ﬁo%@xm&.%ﬂ%eﬁ%ﬁi%p%@&iﬁh .

(1S, 2S, 5S) - t setsvsedriyont o gtaupicdmsistihg P Ne[6-(Z-Mthyiquinofyl)g+id platinun(lV)

oxi de hydrate, (0. 34 in.et (50 was shaken upder . . :-*hydrogen
gas (50ypsi g&%@%%gﬁ'gg@?é olyPs WHW‘%%%d ._;._h_rgughg

paper, and tQei_nsiygt1Lﬁhﬁdﬁﬁe5@éﬁm@wwgﬁmg%-lmﬁnmwma‘%?ri al was
t aken 30 up in-0.12 M hydrochloric aci (1(

nL), and .the-ggtuepus

sol uti on was6Whinedy-1-adamangneearboxylas | 1-Adamanty{-6-quinglinegarpoxyiate. aqueous | ayer
was nmade basi ht ] 150 I BN 04 Oym) and extracted with
di chl or onet h%’%éﬂ?ﬁthkﬂgé)c%uém 1 E&%h{g& or g%gﬁ%ﬁgétgr 1Wa_s then dgi-ed

(anhydr ous sAdimanumeinéhyied-qamilinecatrboxylate, 1-Adamantyi-2- T

- 40- evaporated. This oyi.ded 7 . (29 f .

(19, 25, 55) -  FRCERRa; FLCK P W Boxamig, y1- 7
(1R 2R, 5R) - t pditfianiff)-2-Afinblei¥td¥Boxamide, M(z-Adaniaﬂ?ra-zsi mlar manner.
(IR 2R 5R)-trans-nyrtanyl anai ne was ﬁ{re ared from (1R 2R, -

5R) - t r ans- ny MYiBexpipecargexamide; V(1R 28, 3R Aot-PinapgmettiyHcArgingxaling-de
hydrate (0. 44 fowanf®dd Nt ARG 2-GHidoxdlifekSHbB8mPac) R Q-4 dihatifl)-€f

(1R 2R 5R) -

quinolinecarboxamide, N-(exo-2-Norbornanyl)-2-quinoxalinecarboxamide. N-
[(1R,28.4S)-Borayl]-2-quinoxalinecarboxamide, N-(3-Noradamantyl)-2- '
quinoxalinecarboxamide, N-[(1R,2R.3R,5S)Iso-pinocamphenyl]-2-
quinoxalinecarboxamide. N-[(1S,28,3S,5R)-Isopinocamphenyl}-2-quinoxaline- - ..
carboxamide, N-(5-Chloro-[2.2.1.0}tricyclo-2.6-hepta-3-yl)-2- o
quinoxalinecarboxamide, N~({4.3.1.1 )Tricyclo-3,8-undeca-3-yl)-2-
quinoxalinecarboxamide, N-{(1S,2R,5S)-cis-Myrtanyl]-2-
quinoxalinecarboxamide, A-[(1R.2R,4S)Isobornyl]-2-quinoxalinecarboxamide.
N-fendo-( +)-2-Norbornanyl}-2-quincxalinecarboxamide. _N-[(R)-Z-Phenyl-l
propyl]-2-quinoxalinecarboxamide. N-[(S)-2-Phenyi-1-propyi}-2-
quinoxalinecarboxamide. N-(2-Indanyl)-2-quinoxalinecarboxamide.
1-Adamantanemethyl 6-quinolyl ether, 1-Adamantyl-3-quinolinecarboxylate. M-
(ce,o-Dimethylphenethyl)-2-quinoxalinecarboxamide, N-(a,c-Dimethyl-2-
chlorophenethyl)-2-quinoxalinecarboxamide, N-(ct,o.-Dimethyl-4-
fluorophenethyl)-2-quinoxalinecarboxamide, N-(B-Methylphenethyl)-2-
quinoxalinecarboxamide, N-(3-Methylcyclohexyl)-2-quinoxalinecarboxamide. M-
(2,3-Dimethylcyclohexyl)-2-quinoxalinecarboxamide, N-[(1S.2S.3S,SR)-3-
Pinanemethyl]-2-quinoxaline-carboxamide, N-{1-Adamantanemethyl)-2-
quinoxaline-carboxamide, N-(4-Methylcyclohexyl)-2-quinoxaline-carboxamide.
N-{(18,28,5S)-trans-Myrtanyl]-2-quinoxaline-carboxamide. and N-[(1R.2R.5R)-
trans-Myrianyl]-2-quinoxalinecarboxamide. and pharmaceutically acceprable salts
thereof, '
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trans-nyrtanyl am ne. 10

N-[ (1S, quéﬂ% Abdhans- Myrt anyl ] - 2- qui noxal i necar boxam de (221&)1‘/US98/24833 I n

a simlar nner to (162), (225) was prepar ed—f+rom-2-quinoxal ovI

chloride (49 ng, 0.25 mml), (1S 28,55 -tra V1 tan

0.23 mml), and pyridine (5 nl) yieldisag 8 ny ’(]y IE I

11.23 mn.: mz (rel. int.) 309 (M 25), 187 (

15 (14), 157 (29), 152 (20), 131 (6), 130 (47), 130 4

(15), 102 41) 93 (9), 91 (6), 81 (12), 79 (12), 77 (9), 76 (11), 75

(10), 69 (14). (17’§he°°mp und 3erof g toxejaipms). whetein ﬂdcww is" 43 (6), 41

(25). NG - | car boxami de
seiected fr?x{r}ll' t@%&ﬁﬁ%%% t?’%dé\iga?f}b 14 q\an(ﬁ Rﬁﬁ%ﬂhf&@

(226) 20 nner . prepar e
2- qui noxal oW-(leéndwlaindré-Z-quinolianxmgideJN{izmmntyl)-Z-qmnoxahne‘

i yi ot o ngaats 15 AR s ol i esype caroomp . B 1) (5o

(Mr. 21), 18¢1-Adfthant§(P8-qhibBalind eabdxhiide, NoQ-Adamanty()16) . 157 (34), 152 (30),

131 (6 130 (47 130 47 129 100 121 6 103 25 15 102 (40). 93
Ll d b i e s 12
or(1n), 53( fR, ﬁft@aog%}]t in 1£§%ar?«§%ﬁxﬁée8)v.(3~1~zomdam LE 13:

Prepar ation o err]-Met zyl -2-acetam doJ -
3- am noqui nqﬁm@d&ﬁyﬂomtx) [(RR, 21158).5Saasopmocamphenyl}-z-quxnoxahne-

(R Jerr] - MEARPREHHE NS 28 38 SRS POBRhAREEn -7 quigorafipscarboramide, 50 1
was added t (N (Shﬂ:hioma[aa yD]tnd'ybloFZi 6laere2- 3%5)-gquiﬁ&:amta)rbommcﬂecm or onet hane
70 mL d The t | ut d. th

i Turey 35 C-Lii bR Faderpavonisaineraien s 15 x 30 m) .
dried (anhygisMgrean yliz-%m&ﬁﬁlﬁmo%ﬁatﬁlgkmﬁ%%rm gaporated. This

provi ded 3.60 g of I\J benzyl - 2-chl or oacet am de.
quinoxaline-car oxamxde {endo-( :{:)-2-Norbomanyl}Z-qumoxahnc-
carboxamide, N-[(1S,2S.35.5R)-3-Pinanemethyl}-2-quinoxalinecarboxamide. M-
(1-Adamantnemethyl)-2-quinoxalinecarboxamide, N-{{1S.28.58)-trans-

Myrtanyl]-2-quinoxalinecarboxamide, and N-[(1R.2R.5R)-trans-Myrtanyl|-2-

| am ne

ﬂﬂ””"L (1”_ 158

, "128 (100), 103

_3

quinoxalinecarboxamide, and pharmaceutically acceptable salts thereof.

20,  The compound according to claim 1, wherein said compound is
selected from the group consisting of N-{6-(2-Methylquinolyi)]-1-
adamanranecarboxamide. N-(6-Quinolyl)-1-adamantanecarboxamide. N-(2-
Quinolyl)-1-adamantanecarboxamide. and N-(3-Quinoiyl)-1-

adamantanecarboxamide, and pharmaceutically acceptable salts thereof

21.  The compound according to claim 1, wherein said compound is
selected from the group consisting of N-(3-Methylcyclohexyl)-2-
quinoxalinecarboxamide, N-(2,3-Dimethylcyclohexy)-2-quinoxalinecarboxamide.
N-[(18.28,3S,5R)-3-Pinanemethyl]-2-quinoxalinecarboxamide, N-(1-
Adamantanemethyl)-2-quinoxalinecarboxamide, and N-(4-Methylcyclohexyh)-2-

quinoxalinecarboxamide. and pharmaceutically acceptable salts thereof.

22.  The compound according to claim [, wherein said compound is

selected from the group consisting of N-[(R)-2-Phenyl-1-propyi-2-
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<ol ut i-on wb ssaaizam i od ot ( 10/ NGINAHEAON ﬁh' ry- acet orECVEPE

slowy added to a solution of N (R)+[err]smerhyl benzyl -2-chl oroacet ani de

(3.39 g, 5 17 mol) in dry acetone. and the reaction m xture was
refluxed for 16 h. The reacti omdmn xture was then filtered, and the
filtrate was rotary evapor at ed. D et hyl ether was added. and the

m xture was qsmblemdca&'hnxammeme{(S)'thEhenjdxlt- yl]-2-quinomik1ecdnhnxamtdel ered, and
thefiltrat vapor a edadt en .+ vacuumto
ot ovi de. N ( AL TRt RO Sesabgtaa Rt ek de D et ipbenedyil2-

N-[N -(R)[er k’ﬁm&bﬁaﬁyd @Dkl oline

di hydr ochl ort{“}fe - A tﬁlﬂ &% ’JWL

(156) ‘m xture of 3-am noqui ndlilge (0.15 g
1.0 mmol) arqmmalamsarbmammeoi\ﬁ(dm-l)&nethyjm-mdropmn(mﬂw-qﬁﬁoﬂhng, 5 mol) in

acetonitrile 0 L) red for o elegre
N-(R-[err] %&HWE%IN@%@B@E%M)@&WWW@WWW i nﬁ‘aceronl trile
was d@gﬁn off gcgmg ure was refluxed for 64“H" The

m xture was teran% )h ¢ eﬁltrate was rotary evaporagted. The
resulting material was taken up |n di ethyl ether and washed with | M

sodi um hydr oxi de ,£3 x n ~Vier e
saturated with Sggl um'rg?"lfcarl g an%@@r%%ﬁﬁl %e%%‘%¥§odé®é§3ﬁ

chl or of or m Adbxantanehiihyd ofighineiy]! catigganior hapkarmassuecallyi ecteptable saltanhydr ous
magnesi um Sn‘k‘f ate) and rotary evaporated. The resulting materi al was
di ssol ved | E’ﬁ? roform (10 nL), 1 M hydrogen chloride in diethyl ether

(5 nL) was added, and the solution was rotary evaporated. The resulting 25
mat eri al was di ssol ved in chloroform (5 n) and filtered through a 0.45
[errimfilter 24 di $Be comppupdieccendingita claimd s whergisonrigicempoundiis provi ded 13

E% f)’%ls(if ( é%e%%’é’m( @?%}m’&%%“&ﬁ“%%%’%%'g'a%‘g &%%%bﬁ%‘e( MIG% 1% 53)1 82161

(95), 160 ( 3XJamanwyd-6(q@itolinetdrboxyls. 22.354455—(12mﬂp0m£§2pe¢1ﬁy$)5 122 (9), 120

(22), 119 (2 107 100 (19), 90
(12), 79 (2 éi’i”%‘??}%’“%‘f“‘(’%& é‘qﬂ'&g‘(‘f W%“ ‘%‘}m"‘g’? EXANPLE
14: Pr epaa-q:ithnnecefboxylite (ahdAd&mmwl-B—qaxdohﬁa&mhym QindZ-

yl sul f anyl ) et hanone (273) Sodi um hydri de (36.5 ng,:-% 52 mmol .
60% i n ni nerRAIBAcEY ga%ggﬁgﬂsalts theregft h pentane (4X). dried under Nerr].
suspended in dinethyl formam de (DMF. 10 T

25. The compound according to claim 1, wherein said co:ﬁpound is | .
selected from the group consisting of 3-(1-Adamantanemethoxy)-2- | |
chloroquinoxaline. 2-(1-Adamantanemethoxy)-3-methyiquinoxaline, 3-(1-
Adamantanemethoxy)-2-fluoroguinoxaline. 2-(1-Adamantanemethoxy)-3-
trifluoromethyiquinoxaline, N-{2-(4-Phenylthiazolyl)]-1-adamantanecarboxamide.
N-{2-(5-Methyl-4-phenylthiazolyl)]-1-adamantanecarboxamide. 1-(1-Adamantyl)-
2-(benzothiazol-2-ylsulfanyl)ethanone, N~( I-Adamantyl)-2-chloroquinoxaline-3-
carboxamide, N-(1-Adamantyl)-3-methylquinoxaline-2-carboxamide. and N-(1- .
Adamantyl)-1-oxyquinoxaline-3-carboxamide, and pharmaceutically acceptable
salts thereof.

26.  The compound according to claimi, wherein said compound is
selected from the group consisting of 4-Chlorophenyl 3-coumarincarboxylate. 2-
(1-Adamantanemethylsulfanyi)quinoxaline, 3-(1-Adamantanemethoxy)-2-
chloropyrazine. 1-(1-Adamantyl)-2-(4, 6-dimethylpyrimidin-2-
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-42- m.) and cooledto th stlrrlng, a sol ution of .
2- mer capt g?ﬁg;,%g azol e ’mw’l lﬂm in DVF (Popiitshe/pass added
dr opwi se. € réaction was * nut es at O[err]C and treated
with a solution of 1- adamant anebr ormrret hyl ketone (389.8 ng, 1.52
mmol) in DM (8 nL). The 5 reactionggas stirred 30 m nutes at anbi ent

tenperature and diluted with diethyl ether (100 nlL). The resulting

sol ution wasy ar 30503 agﬁn anbd2€ 3 £TRI i ng organi ¢
sol ution dr over an yd?@%gdﬁg%) lezgtngle : %mu '3égncentrat ed to a
sol i d. RecryMaaiahmahaﬂmxy}-l&qniwxalint-anmoll ( biAdamekergll)28(3- g (55% of the

50 5 A Sl el 0 1

EXAMPLE 15: A@nﬁﬁ@ﬁﬁ-@cﬂﬁp@n@zﬁﬁﬂyi}edﬁﬂé@gqu-?tdaﬁﬁﬁwwzt(y-
HEK- 293 cel | s expressing a reconbi nant recegtor as_described i.-n WO

97/ 05252 wertphByaBnylainons. M@ (FRingridingomsregigBilny | ester by incubation
for 15 30-4 AT 5 MK, 1 M
MyCl [err]. “ackth g% %ﬁ ?\laal?blgdlzelgé’é|2 @(B@ﬁ@%ﬂr is,i)ifmrrrl%;igl ucose. and 0.5
% BSA. pg g ylinethylcarboxamide, 1-(Th°edamaht|y{=)-2vﬁlé1|mphrhxihéﬁnl I Wezhaponee $-(in SPF3$CI[3 Ic
resuspende 0 ml.lion ce g at err
in a plasti c‘&%gg‘ﬁg’ﬁ%{gth MW@P’HEW by F{?Spgggersﬁjatﬂ o"'ve}'pltt%e cells were
diluted fi veuiﬂﬁdndmembﬁyphemtweﬂﬁnmyNt-ﬁdmmnzﬁemo%ﬁdmﬁN—[ err]C

SPF-PCB to achi ey fi A cqncentra i on 1% (1.2 mL of 37
[err] C BSA- f#rags- %'P' Lph‘ﬁ‘l’g ~ZyfuipQxalinegay &‘or@% asurenents of

f | uor escencemugyRydiGek - m@iah%&afrlf‘dkﬁﬂ:ﬁeVWRDa&QﬂMe&Qk?&Bﬁe&W)Ql using a

custom bui | t spectrofluorimeter (B omedi cal runehtation G oup,
Uni versity quinolinecarboxamidy) A-anins)d-Metylcyalehekyh3aminolimcambpxamidiy el engt hs

340 | |
e ot (o R AR EARREY 8 inp FRrE AR fnd BHARERGRANF 57 012, 5
[err]g/nl, facoapkablevsalts thetefl t 0 obtain mexi mal fl uorescence (Flerr]),
and the apparent mninal fluorescence (F[err]) was

27.  The compound according to claiml, wherein said compound is
selected from the group consisting of 2-(1-Adamantanemethylsulfinyl)-
benzothiazole, N-(4-Phenylbutyl)-2-quinoxalinecarboxamide, I-(1-Adamantyl)-2-
(4, 6-dimethylpyrimidin-2-ylsulfanyl)ethanol, 1-(1-Adamantyl)-2-(3-
chloroquinoxal-2-yl)ethanone, 2-( l-Adamanﬁnemethyisulfanyl)-B—
methylquinoxaline. N-(1-Adamanryl)-2-anisamide, N—(l—Adamamanemethyl%Z—'
anisamide, 1-(1-Adamantyl)-2-(4-chlorophenylsulfanyl)ethanone. 2-(1-
Adamantanemethylsulfonyl)-3-methylquinoxaline. 1-(1-Adamantyl)-2-(4-
fluorophenylsulfanyl)ethanone. 1-(1-Adamantyl)-2-(3-
fluorophenylsutfanyi)ethanone. 1-(1-Adamantyl)-2-(2-methoxyphenoxy)ethanone.
1+(4-Anisylsulfanyl)butan-2-one, 1-(1-Adamantyl)-2-(4-anisidinyi)ethanone
hydrochloride, 3, 3-Dimethyl-1-(4-anisylsulfanyl)butan-2-one, 1-(4-Biphenyl)-2-
(4-anisylsulfanyl)ethanone, 1-( 1-Ada_mantyi)—2~(2~
trifluoromethoxyphenylsuifanyl)ethanone, 1-(1-Adamantyl)-2-(3-methylquinoxal-
2-ylsulfanyl)ethanone, 1-(1-Adamantyl)-2-(2-anisidinyl)ethanone hydrochloride,
1-(1-Adamantyl)-2-(4-trifluoromethoxyphenylamino)ethanone hydrochloride. 1-
(1-Adamantyl)-2-(N-methyl-4-anisidinyl)ethanone hydrochloride, N-(1-
Adamantyl)-7-trifluoromethylquinoline-3-carboxamide, N-(1-Adamantyl)-2-(1-
piperizinyl)quinoxaline-3-carboxamide, N-(1-Adamanty{)-2-(2- -
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determ ned by adding TRI S-Base/ EGTA (10 nM pH 8.3, final). Concentrations
n

o o e MRy o @ oo rmenmn ()
[Sg[err]][err] = (F - Flerr] /IF[err]) % Kb;

where F is fluorescence nméasured at any particular tinme of
interest and F falls between F[err] and F[err]. Contr ol
responses t aminteshyaminoliquinoxating3chtborimide.,) Méthy Il 3-quinolpi3-8H | ul ar cal ci um
concentration. 6 MM were determin i N, separ.ate,c ttes. nt r ol
responses t HAreRERS ,@W'EWE%@@EGI?%}'WIW% W ’ép'ﬁg"{“é’?‘ﬁvﬁ& hr oughout
t he | e pytadmiglethdione NoFLA diddinty DR MioRguinoRAl el BsatiRskaiden Si Ngl e _
concentratign uvette of cells, and all_ compounds were prepared in

. DVBO.  Appr oEWE@%1°amméf)r%{3rﬁﬁmm°§ﬂ%‘m@%$oUr(ﬂls wer e added
in no great ehiokdhiiyp.-2, haﬁmé&yngﬁg%%ﬁﬁ%lcaﬁs@g%%ﬁ-Auaﬁm)-@fv;l500 Lerr]l

(final DVBO not (i;rgéat er than j eve. any-par ticul ar resting
concent r at i dimethylquinoxaline-2-catboxamide sV-4(5)-4-Tetrelingd)e2 ul ar cal ci ym basel i ne was

of T osponscIRBTARES BBk NGB B SRS 26 Tor 13
m nut es and(&Q@iﬁo@l}Nuﬁfbkﬂimdé&U@ﬁmi&. N-@drégdlidmedshd)-gr mne-the effect of the
conmpound on the subsecuenéeec |.ci um response. .Once .th eak for the

subsequent SUReXaHPACADIRIEH sndanmethylR-quinoxalinegarboxamide. & EGTA were
added in a pRAURAERhelANRlindxRlifRAB6RM8e, he bhidrmaitically acceblaBle! |
respectively. Ddata were expressed as changes in intracellul ar cal cium
concentrat i &8 thereofiM  These changes in the cal ci um response post compound
20 addition were conpared to the control (no conpound) cal cium response.
Responses to calciumin the presence of test conpounds were nornelized as a
percent change fromthat of controls. Data were entered into a Levenberg-
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Mar quar dt anal ysis for non-linear |east squares and an | Cso and

95%

confidenc +ntervals t hereof were determ ned for eac@q?aﬁg 25
The |nvent|on ?%us has been di scl osed broadly and illustrated in reference
to representati g gﬁﬂppdlnents descri bedl/dBove. Those skilled in the art

wil | recognrze that various nodifications can be nade to t he present
I nvention w t hdut rTng 1o @ ' eof .

-44 - Wat i s claingd :z:lr sent ed by
the formula I. [err] [ i tuted

al kyl cycl oal kyl{ gropp ¢

strai ght or brantted——Th
an optionally substitutg

I [1#
nt a 12
d ar o t|

het er oar al kyl ely C
het er oat ons, and 3
2-6, and whereijn up to 4

T ng Up r
Ykn I|
CH e r

herein Ar is
P Or
L

Yo ST T
rrt

be

consi st D aat)

.where nis

j

bse at ons
[r] groups
Al kyne

19
furyl ,

substituted w tji” gr oups L
qu}qu]IKW4CH . N QNQ
provided that two heterdatoms ﬂh be ;xcaép° th
are both Nigr_are bath NH _an gr el Beacym-scacy
may be repljaced by & sﬁggé%;uted ¢r umsubs4ituted ‘gﬁ Qr
group, or3a pHar ac¢ept abl e gal ﬁ?ﬁ&
2. A conpou ' ' WheTeT T A FOTRL 5637. T
system sel ect ed| frogrthe I sti ng}of anzeT ﬂjﬂi
pyranyl . T2
| D s SO
) \E/ s # o :,)
8 é@\gﬁ s 25 C,,Q\gﬁ s
[ 05 2
26 H;C‘O\fﬂ $.
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o] H;
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10 T/ T T:[3m
7 D
| H 28 Rynps
1 zszg"T( e
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i} 29 s
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ZE;IH 30 aw:)wﬁ s
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[ i m Iyl . razol yl, ridyl. pyrazinyl.
pz);t PX{ é?i\i}l\lkvosglgégigglzl nSIyr glalnéll)t h: ;nzg?é,o %enz!o%/i dazonQ. gIXI- | Pifrbydsnagadol yl .
i ndazolyl, purinyl, quinolizinyl, i s%&ﬁhl nolyl, quinolyl, phthalizinyl,
ht hyri di nyl chnmalz(donn;med):l nnol i nyl, isothiazolyl, quinoxalinyl -
Pﬁgoliﬁinyl.y i soi.ndol yl . benzothi enyl. benzofuranyl, isobenzofuranyl,
and chronenyl rji ngs, H wherei m Arjoptionally n‘IE.F/ |ndepe ?gt![?//\obe
substituted w tih ur§4to t.aqen_i_@ﬁé]r_; g[dei H)mél kyl I-gr(()ﬁ 9 6 alrjlg ¢
i oge_rll_hat ggs gund ccordl n m claimj 1, jwherein R G KEE
¢ b a'?omsrrpv/ner(,} n sqné° si the ydr 8yen to% cprbon atons
option : tue its i ndepéndent | v ected from
optionally may frereptaq uehlslide )
the Jroup COHSB‘?’LI " % rdl nglto &3aiml @“ nker ]
conor 5 s q.orrp ester - Th= conpound
conprises an anide, estear TN o 0}k t E = Pl
according to cliai m33, whe mrl sesla e5>lé : ; h=ny|
consi sting of ddamantyl, 2 ad (1S]2S, -1 San | g :
tricyclo[4.3.141(3.8)Iund % (1S Z:Qn )(?Zinﬁgnla?];/w y,,,
(02083 eoior o (R SRR et el " X0 ey,
adamat anemet hylt, ﬁ;zgoLa( tyI (1; ‘)ﬁéﬁ }’?)rop IWC Al ycl ooctyl,
[err],[err]-dirmet phefe -
4- met hyl - 2- hexyfl groups, 2 2,3 3 1agg%m g;w oty ,ﬁ ¥ 32{1132'; g:ogll |
g prr]rg?m/l (2:yclngtr ggl%ogyl cl ohexyl L’ 2- {o- rrethenyl ) et hyl .
2- (1,2,3,4-tet rahydrondpht hyl 9};<>nyl but yI58, 2- Tewﬁfa%y but yl,
2- ( m 41 ﬂro : 1
o
° m 59 m,,ika/j
@ e B LA,
42 . ‘N‘)ﬁj o F R o
SYPN “ | 7EYO0
N ° O[=3 61 @uj\m
44 @%U’g_cu, @:{z .
° N 62 )| ‘CI)_“
Kﬁ) - )
6 n "
s @w“ﬁ 3 @‘v\@
o cHy
64 @\g"f‘)
w | By
65 ZQY"‘("
|\ s
o e :
66 @\rn\r“
M3 ¥
48 mcj\,rn\(}’\é s
o N .
67 @\r“ "y
49 s Hs“m I
0 Y] "
e @ | woteo
.
30 CH:0 m

SUBSTITUTE SHEET (RULE 26)



S) -
E rr-butyl -
(

(
2

131 31 41 41 51

f

(

2-
4-
2-
2-
2
2

i ndanyl, 2-spi
bi cycl o[ 2. 2. 1]

f | uor ophenyl) et
conpound accor di

f ormul a

i ndependent |y d
Xerr], Xerr],

- 46-

| uor ophenyl ) et hyl ,
3 on oﬁé%/a

e
3-(3,4- dlnet
5-net hyl ) he

enyl -

2- (p-fluorophenyl)ethyl,

henylethyl
&n? 2- nethyl)propyl

gt éndm@@t

-napht hyl . 2- {bor nanyl
4-met hyl cycl oh

L~E§réﬁﬁgzle1
ethyl'

ybl UTICA)’I VAL /

brein Xerrie

an be N
and2 X[ ef
The

@. ir ovi de
f

conpoun

73

74

2- { 3- hydr oxy- 3- phenyl)propyl

(R) - 2- hydr oxy- 2- phenyl et hyl ,
7{3- p- chl or opheny! -

(cyclohexyl)ethyl,

hyl') propyl,

- | ,

PCTnI9&2MB
- et hyl) pr opyl ,

333- di met hyl butyl ,

bhexyT .

75

76

78

79

81

82

83

84

85

p- a, g di m; Eﬁﬁ;ﬁigsfﬁyl
3- nethylcycI@h
(1. [&rr]-
1-adanantyréth
- 2- pheny
bnd cycl o
[ cobforis
], Xerr
ht not _nofe than t
[+]
) toS%Iain16jL
90
91
92
93
> @“m
95
IR O
| e
% eV a®
» Q«“‘p
100

SUBSTITUTE SHEET (RULE 28)



8. The conpound according to claim7. wherein Xerr]

The conpowa 992697 di ng to claim 6, wherein X err]

conmpound according to claim®6, wherei n4}Qrr]

11.
substituted 2-

The corrpoumﬂg@@cp(@hﬁgug? claim1, wherein Ar
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neur onal danmage, conprising admnistering to a patient sufferi ng from said
di sease anwefdopedave anmount of a conposition according to (gf
18. The conpound according to clai m 1§/1gherein said conpound I's sgfsect ed

fromthe gr oupﬁg&%dgkéwfe [ 6] (2- Met hyl qui nol y1)]-1-

adamant anecar box i nolyl)-1- adamant anecar boxam de. N-(2-

Quinolyl)-1-a ( 3- @armotyHgagarent-ere—rar boxam de,
6- Qui nol ylI - 8 - Adgmanigl - 64 olyi necar bpxyl at e.
2,2,3,3,4,4,5, -quinolinecarbo e -

Adamant anenet hlyl - 6- qui nol i necar boxyl gte. j1- Adamangyl# Zuﬁm

qui noxal i necarjpoxyl at e. Adlamant ¥l ) - 3-qui nol i me-carb N-(1-
Adamant y1) - 2- qui ndB2 nedar NH( 2- Addamant yl ) - 2- G*. 1

qui noxal i necarpoxani de.} N-[ (1R 2R¥3R|5S) {3- Pl‘*?anerr@ bxal i ne-
car boxam de, (1-Adamantyl) - 2-qui nojal i pecar boxar afrant yl ) - 6-
qui nol i necar botam de. N ( D aNQrbonanyTT=—Z=quroxal recarooxam de. N
[ (IR 2S. 4S) - Bof ny|1$3 2- dui L r Boxarfi de1so\- (3 z@ﬂ - 2-

gui noxal i necar boxam de,} N-[ (1R 2R 3R|5S) Ifso- pi nocs y Eﬁ

qui noxal i necar poxanmide L DLL1S 25 3SI5R) HHsoprrocarpheny noxal i ne-

car boxam de, N-( | orjo- o t ii cyql o- £¢46- hgp I )

gui noxal i necar boxe}%l w&lﬁ NTri gycl gs-IS, 84 a~iB-yIy- p-
gui noxal i necarpoxami de, [ (1S, 2R 5S)-ci §- Myrtanylj]-2- °
qui noxal i necar poxenteerri—t - | soornyr=2qqurgoxat-irecat boxam de.
N-[ endo- () - 2- Nor bqggany

I | ifnecqr boxsam de. Phenyl -
propyl ] - 2- qui npxal T necalr m’mu [(S) -2- Phenyl 1- proﬁlﬁ

gui noxal i necarpoxam de,| N-(2-1 ndanyl )|- 2- qurToRatTTETar u

1- Adamant anenef hyT G- qui nol yT_ 1- Adamamgay! - r boxyl ate. N
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