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14 Novenber 2006 1 SPECI FI CATI ON SUBSTI TUTED QU NOLONE
CARBOXYLI C ACI DS, THEIR DERI VATI VES, SI TE OF ACTI ON, ANDI4JSESmber 2006
THEREOF 5 Rel ated Application This application clains priority to
U.S. provisional application serial nunber 60/380,641, filed on My
14, 2002. Field of the Invention 10 This invention is in the field of
medi ci nal chemistry. In particular, the invention relates to
substituted qui nol one carboxylic acids and their derivatives, which
nodul ate, via a unique site, the effect of y-am nobutyri c acid
(GABA) on the GABAA receptor ogplgtz: i.n aIfj?era tbc ly rel evant
fashi on and may be used to anel nable to
nodul ati on of the GABAA receptor conplex. 15 Background of the

I nvention GABA is the nostgafy D biELOHREX: sAigg er in

t he manmal i an brain. GABA contro gral n excitabi I@Sy exerting

inhibitory functions ‘%n‘g t

perneability to speci f| c 1 ons I ngfﬁéagléh’gﬁgﬁ%gs%%@?ype
(GABAA) receptor increases the perrreabl lity of neuronal nenbranes to
chloride ions (C-). In nost neurons the relative - ion
concentration i . side than the inside the nenbrane. Thus,
sel ective perr}rre?&ga&&ﬁ&l%lw%}- initiated by GABA binding allows O -
to flow down its ele i cal . y
of fast inhibitory s%hg’%?ﬁ%gﬁorng#g% éﬂ’n ntoldsgI ??vtelJ;?Ja apgbca&{xgg [ ﬁ[tg
to the GAB AA 250!360,614;1 d‘ﬂesl.on@&@AA,:tO@@ept ors are ubiquitously
expressed throughout the CNS with alnost all neurons staining for
their presence. The GABAA receptor is a hetero-pentaneric protein
structure of thé&isld ofihe hivent@aet yl.chol i ne receptor superfamly. Native
GABAA receptors are fornmed fromat |east 19 related subunits. The
subuni ts ardogrou ped Thistiwveation(iSin tite, fiedd of medimuclmnﬁmyi It mticullélneh&mmﬁon

pr e_val ent conbi g atcso £ sugsnﬁb‘%moﬁm :}r‘t())t)rx%hé Zeids ané their derwagves 019.16}1 modulate,

via a unique site, the effect of y-aminobutyric acid (GABA) on the GABA 4 receptor

complex in a therapentically relevant fashion and may be used to ameliorate CNS
disorders amenable fo modulation of the GABA 4 receptor complex.

15
Background of the Invention

GABA is the most abundant inhibitory neurotransmitter in the mammalian brain.

GABA controls brain excitability by exerting inhibitory functions on neuronal
membranes by altering their permeability to specific ions. Binding of GABA to the

20 GABAa-type (GABA,) receptor increases the permeability of neuronal membranes to
chloride ions (Cl-). In most neurons the relative Cl- ion concentration is greater outside
than the inside the membrane. Thus, selective permeability to Cl- initiated by GABA
binding allows Cl- to flow down its electrochemical gradient into the cell. The maj'ority
of fast inhibitory éynaptic transmission is a result of GABA binding to the GABAA

25  receptors. GABA, receptors are ubiquitously expressed throughout the CNS with almost
all neurons staining for their presence. The GABA 4 receptor is a hetero-pentameric
protein structure of the nicotinic acetylcholine receptor superfamily. Native GABA,
receptors are formed from at least 19 related subunits. The subunits are grouped into

o, B, 8, &, w, and p families. The most prevalent combination of GABA, receptors is a




2 stoichiometric conmbination of the 2 x a, 2 x (3, and 1 x y
subunits, with the remaining. subunits rel egated to substiytNgven®ef 2006
they subunit during specific devel opnment expression or in highly
specific brain region localization. The adult brain predom nately
express the al (32y2 subunit conbination (60% with the a2(33y2 and
a3(3ny2 subunits 5 conprising the magjority (35% of the renmaining
receptors. The relative effects of GABA ar2 influenced by the GABAA
receptor subunit expressed in a specific brain region or neuronal
circuit. The neurophysi ol ogical effects of GABA result froma
conformati onal cHeipyemetrinegmbieaion of had X ccABA: HididsY suburifsewitniaremaining

receptor. The CAG 1{&&%&9 ?QJ}gntEﬂﬁ; fﬂllt eﬁfﬁa vﬁ# %ﬁl‘ge Rl akent

conmpl ex (GRO) I on “chann ogni zes ‘many
conpounds t hat a@dpmsst:m mromhigylympdmﬁcdman telgion ddwalizatiyn. o'fhe@dBAbﬂam plmdnnhnhmly

t he GABAA receptor. eri c no 0 e S ct..si.te n
the GRe: " These. oiplses P S1Bh2 SRMEH kSRt FolR e w2 g oFBn

r IeIC ogni zes Gﬂﬂc.?Al co'ﬁ’(msmfgﬂte rivdj 62y ¥3594) oblihe denﬁﬁ‘rdx;]g 1ekuptos tiBfelrél&ﬁze@E&Sﬁof@‘ABA
allosteric nodul ator, o ich interact w t he

benzodi azepi ne (BZ) “ﬂ"s’?‘lc@é pwwwﬁ r\?%@pté??\fﬁ"ggm* GPraRsd oF Anch Pﬁ@’@@m
have been descriiftbnalkicuiexanpl e, neuroactive steroids are

non- hornmonal steroids_that Qi nd an nct j onal dul ate_t he, '

The current role of PHYeR Y§‘81°§’t°gr°§u ﬁ%"#%ﬁ%{)ﬂfg@’eé‘ﬁ? rmational change
phar macol ogy is thauRARE Whsh @A(Bﬁ\bﬁ{d\é\'ﬂﬁhéTGRBAﬁ\fédéﬁtﬂﬁerhe GABA receptor and the
El ect rophyS| ol ogi cal and hi ochem cal techni ques have confirned the

capacity of Heur BsRAFSFOLEeRRs! grmRlex (Q&Cag%aelrgae%rw 9B ghAngs! evhiqhdedepyizes

through a uni quem&iytc%m@fmr@gmapmosmgy ek teYabiMBH6IARCE A YEbist Rt GABA,
exhibit a pharmacol ogjical profile simlar, but not identical, to the

benzodi azepi nes. TR@IT0ART 4 1?&“““ wodyialprg bave isteR sites onites GRE ¢ These sites are

anti convul sant, @ptais eflRddifRthYPMe titeGhd kB8t e\ B A eTHedhdit widely studied and
anti bacteri al fl uor ogqui nol one_ anti bi otics have been inplicated in

clinical 25 rep@preterzedekss ofzilegersmedylsipnpstheFRG lﬁﬂﬁh‘f'ﬂﬂﬁ%m(e@é.‘F itipthe
(1986) Journgd OfepMdidIbihOBZAsite. Chenot her apy. 18 Suppl D 187-193;
Si npson K7, Brodie M/ (1985) Lancet ii; 161 1985; Hori S, et al.
(1987) Program and Adternativasitss for medutomngiibe GRG baterbesmdessribed eRerexample,

Conference on Anﬁéu%&f@@fe?dxdﬁ@&%@hoﬂﬂ&a@!&%& faf lﬂﬂ&’and"ﬂﬁﬁ&h?(ﬁ’aﬁl% lodili4te the
Abstract 30, pg_ 101 Experinmental |y, fluoroquinol ones have been
denonstrated to @R@ urrent role of neuroactive steroids in GABA, receptor pharmacology is

suppotted by overwhelming evidence. Electrophysiological and biochemical techniques
20  have confirmed the capacity of neuroactive steroids to allosterically modulate the GRC
through a unique site of action. Experimentally neuroactive steroids exhibit a
pharmacological profile similar, but not identical, to the benzodiazepines. Neuroactive
steroids produce anxiolytic, anticonvulsant, and sedative-hypnotic properties.
Certain antibacterial fluoroquinolone antibiotics have been implicated in clinical
25  reports as the cause of convulsions in humans (Ball P (1986) Journal of Antimicrobial
Chemotherapy. 18 Suppl D 187-193; Simpson KJ, Brodie MJ (1985) Lancet ii: 161,
1985; Hori S, et al. (1987) Program and Abstracts of the Twenty-Seventh Interscience
Conference on Antimicrobial Agents and Chemotherapy, New York 1987. Abstract 30,
pg 101). Experimentally, fluoroguinolones have been demonstrated to produce
30  convulsions and death in mice. Additionally, non-steroidal anti-inflammatory drugs
(NSAIDs) and their by-products have been reported to clinically and experimentally

potentiate the convulsive effects of the fluoroquinolones. Concerns about the convulsant




30 convul sions and death in mce. Additionally, non-steroidal
anti-inflammatory drugs (NSAIDs) and their by-products haygbh + 2006
reported to clinically and experinentally potentiate the convulsive
effects of the fluoroqui nol ones. Concerns about the convul sant 14
Novenber 2006 3 side-effects of fluoroquinolone antibacterial agents
have led to an interest in the interaction of fluoroquinolones wth

t he GABAA receptor. Convincing evidence has3 accunul ated t hat
suggests that they interact with the GRC to inhibit GABA action.

Fl uor oqui nol ones _ant ni.ze [ 3H] nusci pol . _and bi nding .tq the
GREw th 5 hi g SRS At B el A et e o e ik Bl 0,
denonst r at ed t hatnteridtiun oDitpsrsyninolvass wikiothe GABAK | rycepted DmviddiBAeedakelhs

currents. As well, radjqligand i ndi ng .assa h hown. .
f 1 uor oqui nol ones ?CWWﬁgﬁaﬁhaﬁ%ﬁ?‘fﬁ%ﬁq?}ﬁy%gi{?%g‘%(tﬁit}?‘f’%@%%d“%ﬂ GAZA action.
conf or mati onal chaBEQuinblokdanteAdHd [THaRiIns-08 [’ GARAGhahnab teGRE with

that is indicative of a pharnmacologically relevant response

Loosi stent w Sh HiERchroRaEr UTar: BEOrPEr LS BhEo e RRISated tha
wel | - docunent ed tfigbquidsteablony weklyi idicEBE ROV oRdEdutratat £s welk ireioligand
seizure activity, .and insomia. Thusg, GABA_ and.drugs that, aﬁé h%ked
GABA or facil it aPBdigassaysieycihewphagiigoroquinolpnes, in confbipatian with Na4flys mduce a

useful bar bi t ur at@ForafafolaesZALH A ARMGARS 4 febeftor-chipritdichatneVednplén) that is
produce their therapeutically uief,ul effects by interact] ni% W tg
speci fic 15 moduf sty rpaamarpiegicellrgievarigriaone comisteRhgiRhMarone,
however, are igel eghionBidorioiEAQt at the a-2 subunit of the GABA
receptor. Thus, they exhibit undesirable side effects of _sedati.on,

and in the case of fluieYuionenrenadthat mndylation of the CREeangmelionieauyiply; spizure

a need for GRC ,_@h@hﬁoﬁaﬁi@l Tﬁfs?Gﬁ_BNa‘ﬁ@ di-ﬁig§ hatHct BledBARA beRbiSitatedhe
Summary of the Invention The present invention relates to nol ecules

that nodul ate t hefeROIGATA (i dhe therapeueally mesjul barbitprates and bepgadiprepings (BZs)
GABA to produce th&naRekih)GRdduye ﬁl@x’?tﬂé}a%)@lftiﬁ:ﬁﬁztlﬁ;fﬂ $ERON by intdral@ing Ktk 6fesific

The present invention further relates to substituted quinol ones

represented 1By Fodwaiw stesopethe GRE. Aone affhnkuona dstss RBAYTel? pelecHysbypotent -
CT flux nedi at ed ¢t QUOBLLNELT G SABA hBE SRS they QRbR ¥indellble sidtREocts of

It
invention al so re% ates to nethods of treating diSorders responsive to
sedation, and in the case of fluoroquinolones, convulsions. There is presently a need for

GR.C modulators that are active without side effects.

20  Summary of the Invention 7
The present invention relates to molecules that modulate the GRC with selective

potency at the a—2 subunit of GABA to produce therapeutically useful effects without

‘side effects. The present invention further relates to substituted quinolones represented

by Formula I that act as enhancers of GABA-facilitated CI flux mediated through the
25  GABAA receptor complex (GRC).

The invention also relates to methods of treating disorders responsive to
enhancement of GABA action on GABA receptors in a mammal by administering an
effective amount of a compound of Formula I and by activation of the novel site which
mediates the action of a compound of Formula I as described herein. The novel sits is

30 defined by exclusion criteria where a compound of Formula I does not act on known
sites of the GRC which include the sites for GABA, benzodiazepines, neuroactive _

steroids, t-butylbicyclophosphorothionate/picrotoxin, barbiturates, 4’-chlorodiazepam,




enhancenment of GABA action on GABA receptors in a mamal

adm nistering an effective amount of a compound of Formnu ggﬂ %ﬁg E% 6
activation of the novel site which nediates the action of*XOYGRBIME
of Formula | as described herein. The novel site is 30 defined by
exclusion criteria where a conpound of Formula | does not act on

known sites of the GRC which include the sites for GABA,

benzodi azepi nes, neuroactive steroids, 4

t- butyIbicyclophosphorothionate/picrotoxin bar bi t ur at es,

4' - chl or odi azepam er 2006 u one

fver et in. | of cElbBE Werdpte eerth BRPGIEHF s Bff8535%1§~1 and

(E. R Kor pi , G GioPeRRE R. Hordi LG demader, L. agddas PNgusse Mealobigipgy 67:113-159,
67:113- 159, 200%%8 The conpounds of the present invention, being

|l i gands for a un ¢ site on the 5 GRC, are therefore of use in the
treat ment and/or pr evgﬁtcbﬁgo@ﬁs aftﬁﬁﬁrg@hwnﬁbfntl&i Bed.‘rﬂ@llegagdsﬁor a iliquensttaibm tk
nervous system i_sorders include anxi i sorder.s S

pant o> d Yor dor RACHa TR 6L R5UF TN S0 g5 SO0 & v chiporders of
history of pani Cﬂﬁicaﬂfaﬂﬂi‘vous ayiterB SudadisoadeRanclipkebtias disﬂﬂiletsﬂsuﬂﬂamﬁlb al

phobi as, obsessive-conmpul sive disorder, stres di_.sorders inclu
post-traumatic aR@CTdERIE & Priaew aa?rgnhoa@rag%@%&é'ﬁ@waﬁ%% ofpanjgfior

subst ance- i ndUCe%lﬁanEBMefB}ﬁBiraﬂﬁﬁLudiﬂggé&fﬁ]ﬁ)‘bia§Q)lﬂyddhsé«%ﬂ%ﬂié@rdaﬂdtrcss
chronic pain; cognitive djsorders; insom graj ne; . and

depressi ve or bi pEpigers HFB‘S’PEéP%‘“aF@?H%@ﬁﬁ%’F%gm%dﬁﬁTdéf é‘b‘? ggwliged or

recurrent map@r Elﬁa@(aﬁé%hd{ﬁecﬁdxﬁﬁhﬂﬁéordéimhﬂayda‘ @ntlil s 0R e 2R BROAE pdin;
and bipolar Il manic disorders,” and cycl ot hynmi ¢ di sorder._Another

aspect of the preegaHive disgigers: Byprmis; miigraiae and dpressive qrdipodr disprders; fprexample
that 15 nedi at essﬁ&%@-eﬁi%&e\& Te¥urfdnt HRTEPpRLSveisofRE, MiybiByrhic @foRIeF) 816I8F and

or inhibitors of facilitated O - conductance nedi at ed through
the GABAA recept bipolablpiaeie disordarieand helprymaic dspida. nedi at ed chl ori de

conductance is useful sfqer Eéib@ctto'fﬁ'@tp%éﬂt irBion BY B¥&Ed 10Qfk &k of e Bite that
di sorders as anxiety and stress related disorders, depression and

other aff eci$vemsfisiss the peiivins of sampoyndsied Formmisil 25 eqhangess Qriitibitnsy of GABA-

i nsommi a and rel pai n.
i bl on of | GABR el Gl SRE e e 0 O A e P

treatment and pr Evkancimsnt fGARAredinted chisrige waducknpeis peafidor thaEearasmbing
such as mld cogplelin bFRA §i85Blrs aB8RielyGhabRes R didotRrs @prds86n and other

senile
affective disorders, epilepsy and other seizure disorders, insomnia and related sleep

20  disorders, and acute and chronic pain. Inhibition of GABA-mediated chloride
conductance is useful for the treatment and prevention of disorders related to learning
and memory such as mild cognitive impairment, age related cognitive decline, senile
dementia, Alzhiemer’s disease, sleep disorders involving reduced wakefulness such as
narcolepsy and idiopathic hypersomnia.

25 Also, an aspect of the present invention is to provide a pharmaceutical
composition useful for treating disorders responsive to the enhancement GABA-
facilitated C” flux mediated through the GRC, containing an effective amount of 2
compound of Formula I in a mixture with one or more pharmaceuntically acceptable
carriers or diluents.

30 Compounds useful in the present invention have not been heretofore reported.
Thus, the present invention is also directed to novel substituted quinoclones having the

structure of Formula 1.



denentia, Alzhiener's disease, sleep disorders involving reduced
wakef ul ness such as narcol epsy and idi opathi c hypersomi 5 S

an aspect of the present invention is to provide a pharna@%ﬁ%vﬁﬁFﬂ%006
conposition useful for treating disorders responsive to the "
enhancenment GABA- facilitated C- flux nediated through the GRC,
containing an effective anount of a conpound of Fornula | in a

m xture with one or nore pharmaceutically aéceptable carriers or

di luents. 30 Conpounds useful in the present invention have not been
her et of ore reported Thus, the present  inventiqn rected to
novel substituted quiftEhemibePresp WﬁaFH%“f@F?ﬂ%Pgﬁeﬁ% (ﬁéghﬂhérﬁl%i
Novenber 2006 Srafisldbbled corhfdBnddlof B&Huld INGE Reir@e ds% radislRehEflr #HRir Blding site
35S, 36C1, 125111311 and 14C radi ol abel ed conpounds of Formula | and
their use as a reRi8GR§and for their binding site on the GRC

Addi tional enbodi ment g PAMRNERNS SndPddvhlifhel BMBOMnkGiioMinil] beRt BRk in part
forth in part_ 5 in the descrlgtlon that follows, and in part, will be

obvi ous from § heindeasdeserintion fiat gHowsagnd ip gart will brepvioys %915515@6%“8\“0“@ pigmay
invention. The eqbodhaPllfadialohiandge STiRlenbbEmeh DR Aot b nbe
realized and attained by neans of the el ements and conbinations-
particul arly poiinvendionwll bgreplized Wpéw@hbmwmftm glements ayd jggmbinations
under st ood t hat (% %ﬁmﬂﬂﬁﬁﬂﬂh%ﬁa, Qﬁg laiflgscription and the 10
followi ng detaile iption are nmpl ary and expl anatory only and
are not restrictive lbiste ﬁdpr\?femmirboﬂabe Bregome genery destrimionend fei on
(7)f CL Ihgr ([))r ?\Met S ll&nnﬁ dgﬁﬁéd%e&nbh& aQQéx%%laﬂI Anﬁ%xﬁgga% orﬁ{( and are not restrictive
tetrahydronaphtrﬂﬂﬁﬂlnaﬁﬂm@ymﬂhwxﬁ—l 4- di hydr oqui nol i ne- 3- car boxyl i c
acid (C3, 5M on GABA (G 10 M induced chloride currents in
enbryoni c rat hlppocanpal neurons These data denonstrate that C3 is
a positive effichx 1 RIBA- gat ed chl oride channels. Fig.

2 depi cts receptor Stﬁé'ﬁ'éeplﬁt%'&ﬁ%e}{ﬁatréégéf}&tgf)f&“l&%ﬁee%‘?@t(l Bay.tive

~efficacy of

15 tetrahydronaphthyl-1-amino)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (C3, SpM)} .
on GABA (G, 10 pM) induced chloride currents in embryonic rat hippocampal neurons.
These data demonstrate that C3 is a positive efficacy modulatér of GABA-gated chloride
channels.

Fig. 2 depicts receptor subunit selectivity and dose-dependent positive efficacy of

20 7-chloro-1-ethyl-6-(1,2,3,4-tetrahydro-naphthyl-1-amino)-4-oxo-1,4-dihydroquinoline-3-
carboxylic acici (compound 3, CMP 3) versus diazepam (DZF) on GABA induced
currents (Igasa)in expressed human GABA receptors containing o, 3,7, versus o,B,Y,
subunits.

Fig. 3 depicts a comparison of 7-chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-

25  amino)-4-oxo-1 ,4-dihydroquin61ine-3-carboxylic acid (compound 3) and Diazepam
(DZP) on time spent in the dark in the Mouse Light-Dark Transition Model of Anxiety.
These data demonstrate that the anti-anxiety effects, as shown by the increase in the time
spent in the dark, of compound 3 are comparable to that of DZP.

Fig. 4 depicts a comparison of 7-chloro-1-ethyl-6-(1,2,3 4-tetrahydronaphthyl-1-

30  amino)-4-oxo0-1,4-dihydroquinoline-3-carboxylic acid (CMP 3) and Diazepam (DZP) on
punished responding as measured by the number of licks during a 3 minute period in the
Vogel Model of Anxiety using 24 hour thirsted rats. These data demonstrate that the



20

7-chloro-I-ethyl-6-(1, 2,3, 4-tetrahydro-naphthyl -1-am no) - 4;Qx0-1, 4-di
hydr oqui nol i ne-3- carboxylic acid (conmpound 3, CWVP 3) veriﬂ&éﬁﬁg@gp@%
(DzZP) on GABA induced currents (lonaA)in expressed human GABAA
receptors containing alR2y2 versus a2p2y2 subunits. Fig. 3 depicts a
conmpari son of 7-chloro-I-ethyl-6-(1, 2,3, 4-tetrahydronaphthyl-1- 25

am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3- car boxyléi ¢ acid (conpound 3) and
Di azepam (DZP) on tinme spent in the dark in the Muse Light-Dark
Transition Mddel of Anxiety. These data denonstrate that the
anti-anxiety eff é&%@l}xwoi%efi‘%tﬁm Show W PR, g ?@?H@PO@SMG in
the dark, of conmpedmtabi @teteonp@rable to that of DZP. Fig. 4 depicts

a conparison of 7-chloro-I|-ethyl-6-(1.2,3,4-tetrahydronaphthyl-1- 30
ami no) - 4- oxo- | , 4- di hykgoYIRPiFs ainﬁéﬂe%DEwaE}eswh-?tbﬂécﬁléﬁ@cﬁwﬁw’m&m’mﬂ-l-

Di azepam (DZP) 0RmiRiAioxbe d-diBHRAHoREE- ASarboxi doRi chipdub@ 3 s Hbev [B§]TBPS
licks during a 3 mnute period in the Vogel Mdel of Anxiety usi n(?‘
24 hour t hi r sfed binding fo Thessiex iatheialenve fepen sircdes) Rapretenee waﬁdﬁéﬁ%@ﬁ circle}

2006 6 anti - anxi \Aj [ Egﬁ i i CcKi

of conmpound 3 ar 3% &*’?r%gﬁg%ﬁ gq"?ge) ? ﬂg%@g‘%y ADZ%% |g?a%g8%ga§@§ %ugir?& el
ef fect of 7-chl odetaldemtrisrate Gie @lsoBitBdeperndenreali yonmunaphhomGABIA- for efficacy and that
am no) - 4- oxo- 1, 4- di hydr oqui-nal i ng- 3- carboxvli c aci C Ol NE3s

oM [ 3551 T8RS 5 PR S Sorpephaf FapRi i do Rl ot GATRR T Shral3 e
or presence or of 3 Migod depiets anieffedte] 7-ahidroiBethyld-(( 213obetlalydonapthybd -

t he GABAA receptor..antagoni,s +) - bi cucyl | ine. These da .
denonstrat e ﬁﬁe aB P%’togo'géb@ﬁgé%b‘@oﬁ e'%?) O&W(Jacf @W%&?’fc&“d circle),
efficacy and t hatlongepaowpeh drcies ail $c0plegian GaltdlL0-0AIELSE-F, @pandustoas 0.2
not act directly on,the [35S] TBPS site. Fig. 6 depicts_an effect of
7-chl or o- 1 - et hyl 2B [(H; thndrageppaybindinedp BLAptsPIYs 10 Fat corfgx. These data demonstrate

ani no) - 4- oxo- 1, 4+ichk Baneio@sis RAl1bIARTCACRNPIBXI 2hE d&HE nbt ACARBOHATHS BZ receptor.
closed circle), clonazepam (open circle) and, H5a- pregnan-3a- ol ré% ne
(3a, 5a- P, open squar ey8ohdepics angfiest sEi-rhlaer -staddp ﬁr%'?‘?ﬂi‘lﬁ’gmfl@’ 1-1-
receptors injisat am@o}-8%xo-1ResRydeumoRRIMDESbdxlicacid BahpdadBed Sirdld and

allosterically coupled to .and does not act directly on the BZ .
receptor. Fi g?/ 7%@?& en cjprled pp g aM @H}musclmolbmdmgto%he SABAA receptor in rat

7-chl oro-1 - et hyl vhrdel TResd ddta HothbrRtNe HANGRIYOIA 3 doed ot act directly on the GABAA
am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-carboxylic acid (conpound 3,
closed circle) afgeptor. - _

Fig. 8 depicts an effect of 10 uM 7-chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-
20  1-amino)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (compound 3, closed circle) or
100 nM 3a,5a-P (open square) on 5a-pregnan-3a,20o-diol (5a¢,20c-diol, open circlé)
inhibition of 2 nM [*°S]TBPS binding to rat cortex. As predicted,-increasing
concentrations of Sa,20a-diol (2 partial agonist) antagonize the effect of 3a,50-P (a full
agonist). The inability of 5¢t,200~diol to antagonize the effect of compound 3
25  demonstrates that compound 3 does not act directly on the neurosteroid site of the GRC.
Fig. 9 depicts the effect of 7-chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-
amino)—4-oxo-l ,4-dihydrogquinoline-3-carboxylic acid (compound 3) on 2 nM [**S]TBPS
binding to rat cortex in the absence (open circle) or presence of 30 pM nerfloxacin
(closed circle) and 100 pM norfloxacin (closed square). The inability of norfloxacin to
30  produce a dose-dependent rightward parallel shift of the compound 3 dose-response

demonstrates that compound 3 does not act directly at the same site as the antibacterial




GABA (open circle) on 5 nM[3H nusci nol binding to the GABAA receptor
inrat cortex. These data denonstrate that conpound 3 do?%Pf %?5006
directly on the GABAA receptor. Fig. 8 depicts an effect
7-chloro-1-ethyl-6-(1,2; 3, 4-tetrahydronapht hyl - 20

1- am no) - 4- oxo- 1|, 4- d|hydrqu|noI|ne 3-carboxylic acid (conpound 3,

cl osed circle) or 100 nM 3a, 5a- P (open square) on .

5a- pregnan- 3a, 20a-di ol (5a, 20(x-diol, open gircle) inhibition of 2
nM [ 35S] TBPS binding to rat cortex. As predi cted, increasing
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7-chloro-1I -ethyl |
am no) - 4- oxo- 1, 43@?'%%%%%03@?%0 ‘t"°§>h %fa?%p@%{i%ﬂg%ﬁhga %lasrt]a s%%are) or
nM [ 35S] TBPS 5bi pasange @msechnamgmtoézo pMp'eﬂrtebaaHumbriBs abmgeofpcntphziﬂgyalt@r

(chosed square) . SPREeiotARprRrg Er o REB s Fificsts dpbistimens’ S S8 b

dose- dependent r baghiee ﬁermfaadlﬂaledo b Hate aabmidoa sitosfactiond 3

the same i te as ¢ he R TEREFEAEAToNE RDeRpRRBg0R > Py
Bor 1; | ox a](c:i n. Fi tgarﬂ;ﬁho?%k@lla c{iﬁﬁfﬂﬂgﬁﬁ%ﬁﬁ@k&ﬂyl@i‘mﬂ (edvh RSB IBSM [*°S]TBPS
i ndi ng ron1ra cortex initiate
g ﬁh |d oro-1 - et! 1yl blgfl@& tozraeczatﬂf é%tP%WEfPSH’QB‘hW?Wﬁg prasrfr?ﬁf)f Og 1Y elasedygircle), 1
i hydroqui nol i ne; & TA3@4! . chbrddihzdrdfn, ABSE Mdngle). Th
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the dissociation of [*’$]TBPS binding indicates that compound 3 and ivermectin do not
- 20 share a common site of action.

Fig 13 depicts the dissociation of 2 nM [*SJTBPS binding from mouse forebrain
initiated by 10 pM 7-chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid (compound 3) in the absence (open circle) or
presence (closed square) of 10 pM mefenamic acid, The ability of mefenamic acid to

25  accelerate the dissociation of [**S]TBPS binding indicates that compound 3 and
mefenamic acid do not share a common site of action.

Fig. 14 depicts the effect of 7-chloro-1-ethyl-6-(1,2,3 4-tetrahydronaphthyl-1-
amino)}-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (compound 3) on 2 nM [**S]TBPS
binding to rat cerebellum in the absence (open circle) or presence of 30 UM furosemide

30 (closed circle). The inability of furosemide to produce a dose-dependent rightward.

parallel shift of the compound 3 dose-response demonstrates that compound 3 does not



t he conpound 3/[35S] TBPS dose-response curve denonstrates that
conpound 3 does not act directly at the sane site as '
4" -chl or odi azepam 15 Fig 12 depicts the dissociation of ¥ hgvember2006
[ 35S] TBPS bi nding from nouse forebrain initiated by 10 gM
7-chloro-1|-ethyl-6-(1, 2,3, 4-tetrahydronapht hyl -I -am no) - 4- oxo-1, 4-

di hydr oqui nol i ne- 3-carboxylic acid (conpound 3) in the absence (open
circle) or presence (closed square) of 10 Mivernectin. The ability
of ivernmectin to accelerate t he di ssociation of [35S] TBPS bi ndi ng

i ndi cates that co 3.and ivernect] ot .20 share conmon
Slte of action. FEGTERDaLe s Y aN He e e oiies AR eale] Tops

bi nding fromnnouse forebrain initiated by 10 M
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ability of nefenam c acjd to 25 _accel erate the dissociation of

[ 35S] TBPS bi ndi nGPFAgido™PHal’ conpound 3 and nefenanic acid do
not share a conmon site of action: Fig. 14 depicts the effect of
7-chloro-Il-ethyl-6-(1, 2,3, 4- tetrahydr@na@ht yl ol -

am no) - 4- oxo- 1, 4- dlhydrqu|noI|ne 3-chrb &y icfacid (conmpound 3) on 2
NM [ 3SS] TBPS binding to rat cerebBig u t aksence (open circle)
or presence of 30 gM furosem de 30 (E @' %Ie) The inability of
furosem de to produce a dose-dependent rjghtwa paral l el shift of
t he conpound 3 dose-response deronst r at e%# t Rat conpound 3 does not 14
Novenber 2006 8 act directly at the same site on the GRC as the

| oop-diuretic f uspasmmeumggt ﬁbéﬁ%@@ﬁ%aﬁ}g RRo10hte &n@eof DYER{L On The
conmpounds useful in this aspect of the invention are su Bstit ut ed

qui nol ones 5 repres éﬁtlééPleFE@mﬁh‘F HOWP corgsting obhygrogen; qyaptionglly spbstitgted

R7 N Rz alkyl, amino, aryl and aralkyl;
10 each R; is selected from the group consisting of hydrogen and optionally
substituted alky];
each R; is selected from the group consisting of hydrogen, optionally substituted
alkyl; a group ORy; and NR12R13;
Rs, Ry and Ry are independently selected from the group consisting of hydrogen,

15  an optionally substituted alkyl, and halogen;

Ry and Ryg are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Ry and R are taken
together with the nitrogen atom to which they are attached to form a heterocyclic ring
with the proviso that Ry and R are not both hydrogen at the same time; 7

20 Ry is selected from the group consisting of hydrogen, an alkali metal, a negative
charge and optionally substituted alkyl;

Rj2 and Ry are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, aryl, cycloalkyl and cycloaralkyl; or Rz and Ry3 are
taken together with the nitrogen atom to which they are attached to form a heterocyctlic

25 mng.



Rs Rl or a pharnmaceutically acceptable salt, prodrug or solvate

t hereof, wherein: R is selected fromthe group consistin ﬁf 2006
hydrogen; an optionally substituted alkyl, amno, aryl a.% 8V3P%§I;
10 each R2 is selected fromthe group consisting of hydrogen and
optionally substituted alkyl; each R3 is selected fromthe group
consi sting of hydrogen, optionally substituted alkyl; a group OR, i
and NR12Ri.3; R5, R7 and its are independentPy selected fromthe group
consi sting of hydrogen, 15 an optionally substituted al kyl, and

hal ogen; RO and Ri o are.independently se]lected fromithe gro

consi sting of hydr og?:]rt‘l",e mv&B‘f‘?“cf‘ﬁ*&I’Tr’}ﬁitegl‘i?lﬂé“c’lf’]loﬁ‘fséﬁl’ma* by %&H‘I“%&F,

- cycl oal kyl and cycloaral kyl; or RO and RIO are taken together with
the nitrogen atomto which they are attached to forma heterocyclic
ring with the proviso that RO and R aRe Rot $hoth hydrogen at the
sane time; 20 R 1 is selected fronhgh“ QU .~?ﬁsting of hydrogen,
an al kali netal, a negative charge and i dpal y substituted al kyl;
Rig and R 3 are independently ‘sel ect &g omiNf h&group consi sting of
hydrogen, optionally substituted al kyl, Rar& kyl, aryl, cycl oal kyl
and cycl oaral kyl ; o oﬁa@ﬁﬂﬂﬁcdﬁﬂi@aﬂ?%&:saﬁgkm, %@g@g Bﬁ%lﬂdtﬁer&&f,ewherch;S
nitrogen atomto whi they are ajtached to, for eterocyclic

ring. 14 Novenber 2008 I Tebted SR a5 ooa S O Piagsm 9 %Bgl??ﬁ)va%gmd
represented by Fgagydmdatdixy; RO RS OO0 RRON I | OHI1l 7 NR2Z Rs Rl
or a pharmaceutically acceptable salt, prodrug,or solvate thereof,

wherein: R is sel ect®@eh Ry idaslectrd fipnbihp 2ioBmequsistingpf by drgaayang aptionally
optional |y subst gfhbieed alkyl;

Rs, Ry and Rg are independently selected from the group consisting of hydrogen,

an optionally substituted alkyl, and halogen;

10 Rg and Ryp are independently selected from the group consisting of optionally
substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Ry and Ryq are taken together
with the nitrogen atom to which they are attached to form a heterocyclic ring.

Also, the invention relates to compounds of Formula XIL:

Re Rs O O
{}J’N | OH
" 1

L Ry N R
15 or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

Ri, Ry, Rs, Ra, Ry, Ro are defined previousiy with respect to Formulae I and IT
and n is an integer 0, 1, 2, 3 or 4. |

For use in medicine, the salts of the compounds of Formula I-IIT will be
pharmaceutically acceptable salts. Other salts may, however, be useful in the preparation

20  of the compounds according to the invention or of their pharmaceutically acceptable

salts, Suitable pharmaceutically acceptable salts of the compounds of this invention
include acid addition salts which may, for example, be formed by mixing a solution of
the compound according to the invention with a solution of a pharmaceutically

acceptable acid such as hydrochloric acid, sulfuric acid, methanesulfonic acid, fumaric



5 al kyl, and aral kyl; each R2 is selected fromthe group consisting
~of hydrogen and optionally substituted alkyl; R5, R7 and“ﬂg{0 rn?ber2006
i ndependently sel ected fromthe group consisting of hydrogen,
-optionally substituted al kyl, and hal ogen; 10 RO and Ric are

i ndependent|ly selected fromthe group consisting of optionally
substituted al kyl, aral kyl, cycloal kyl and cycl oaral kyl; or RO and

Rio are taken together wth the nitrogen atblomto which they are
attached to forma heterocycl ic ring. Al so, the i nvention relates to
conpounds of For

R 15 or a phar e QI SEERBFPHOHBILEIY b AT I it g brarc
t hereof , wherei naclchor phsepholio acﬂm?urthérﬁmreRth the dehipouads gitieheaddrycavdy i

respect to Formul a and L] it I.s,.an intege , 1, 2,. r.4..
For et 1o o sacifio mofRR siieble Bhftmbteuti SR Reseiae Sits Brtmd) irdipdd i |
be pharmaceut i cathdsaRse@picatiintorpatatsum Qlthremkaﬁad dabth FRkyal sAROMWRY Cdlciuf@r
useful in the preparatlo 20 o@ %he co S accordl g to the

i nvention or df lfﬂﬁ@e%wlaﬁ 3 amdyw epAGhgapds, e-g uptsIer
pharmaceut i cal | yamesfwhaiilse salts of the conpounds of thIS i nvention
i nclude acid addition_salts which for exanple, be forned by

m xi ng a solution of Th@ﬁé%%ﬂpas%ma@%@smmw i?O?%%r°¢rH%Sé?fﬁ1?°c?ﬁ"\RP‘E‘}438f

sol ution of a phaghRREAGbLFAL g)énerﬁC%p{aﬁh}ugs #1 d FEMEBnA derfAVRSRERT | C
acid, sulfuric acid, nethanesul fonic acid, fumaric 14 Novenber 2006

10 acid, maleic @pRgundsof Epmula Lighich argreadilyconvarible inaiivegnte theapgpired

oxalic acid, 1¢i t fdnfpoied ShFoh@ilh RdoRvenBibhd profdduRl @ RIS AGhE preparation of
Furthernore, where the conpounds of the _invention carry an_acidic

noi ety, suitabl esUiplle edwgtdprvatives aprcdesmsibsth fer esumple, ip Ravignd Frgdwes, ed. H.
i ncl ude al kal i gﬁ{dgga@@;ge@m gggs. sodium or potassiumsalts; alkaline

earth nmetal salts, eé. 8 cal ci'um or
ere the compounds according to the invention have at least one asymmetric

~ center, they may accordingly exist as enantiomers. Where the compounds accordmg to

15  the invention possess two or more asymmetric centers, they may additionally exist as
diasteréoisomers. It is to be understood that all such isomers and mixtures thereof in any
proportion are encompassed within the scope of the present invention.

Useful halogen groups include fluorine, chlorine, bromine and iodine.
Useful alkyl groups include straight chain and branched C1-20 alkyl groups,

20 more preferably, C5-20 alkyl groups. Typical C5-20 alkyl groups include n-penyl, n-
hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tricedyl, n-fetradecyl,
n-pentadecyl, n-hexadecyl, n-heptadecyl, n-octadecyl, n-nonadecyl and eicosanyl groups.

Useful aryl groups are Cs.14 aryl, especially Cq.19 aryl. Typical Cq.14 aryl groups
include pheny), naphthyl, anthracyl, indenyl, and bipheny! groups.

25 Useful arylalkyl groups include any of the above-mentioned C1-20 alkyl groups
substituted with any of the above-mentioned C6-10 aryl groups. Useful arylalkyl groups
include benzyl and phenethyl. _

Useful cycloalkylalkyl groups include any of the above-mentioned C1-20 alkyl
groups substituted with any of the previously mentioned cycloalkyl groups. Examples of

30 useful cyclbalkylalkyl groups include cyclohexylmethyl and cyclopropylmethyl groups.

Useful halomethyl groups include C1-20 alkyl groups substituted with one or

more fluorine, chlorine, bromine or iodine atoms, including fluoromethyl,



5 magnesium salts; and salts fornmed with suitable organic Iigands,
e.g. quaternary ammoniumsalts. The present invention in
within its scope prodrugs of the conpounds of Fornula I g%gggemlfeﬁm%

general , such prodrugs will be functional derivatives of the
conmpounds of Formula | which are readily convertible in vivo into the
requi red 10 conpound of Fornula |I. Conventional procedures for the

sel ection and preparation of suitable prodrug derivatives are
descri bed, for exanple, in Design of Prodrugs, ed. H Bundgaard,
El sevier, 1985. \Were the conmpounds according to_ the invention have

at |east one asy‘ﬂfﬂ’é?meéthylcEWP@iomeEhﬁw rrelydifeoEesihy! #QPRE- exi st as

enantiomers. Were thQ pPARL y Sk @Hcﬂl@e ta20 lﬁylt &ﬁs@ﬂt@ﬂﬁ:te@'&yhydroxy,
POSSeSS two or nore as mTEtr|C ce ers, ey |t|0na||y exl st

as di ast er eoi soniaplgding hydrexymsthyd 1uﬁ%§’e?r1§)td€5?t’5mﬁtbbﬂa’ﬂd h’hydf%’&}fPFPPV]s%ﬂ‘ﬁ’rss and
m xtures thereof in anys 9&&%&@9%&@%3@9&&9&&&%bwohbbﬂhébﬁzmﬁﬂe

.of the present invention. Uséful "hal ogen "groups include fluorine,
chl orine, br oM ngoensdescaiedubove.Usef ul al kyl groups incl ude strai ght

chai n and branched C]Us%g:lggiﬂﬂ-il?(g{o Rﬁclude%ﬁﬁﬁ?ﬁ tlﬂﬁﬁ@l{wa'f@loythe@i Z%QIkyl

al kyl groups. Typical roups | e n- hexyl,
n- heptyl, n-oct ygroups-dessnipéd aboveimelpding decuhemi:lwadeﬁvl@mews

n-tricedyl, n- te”ad%%fﬂglln RS B o B ARG NRIERLARREy and

n- oct adecyl, n-nonadec el cosanyl ” groups ary groups
are C6.14 aryI Bsp&cﬂlaﬂﬂqlkﬂ@r@@saryl Typi cal C6- 14 aryI gr oups

i ncl ude phen}/(%(;/l naphtyl dé%@&ac&ky%&pﬁ%{ug QQ{MB r%fg%ﬁﬁ-z@ﬁkyl

Useful aryla groups I nc rrentl one
al kyl groups sufretpstsulbstithtad hyhnanf/th@ﬁrevlh&slyarbmamalhdmmo@&um) aryl

Lyl oal kyl al ky! "t o A BIHER xR AERENE ARG RARBEL L 2p R Ftipes

groups substi t ut sdistkntedbaaySderonpe previ ously nmentioned cycl oal kyl

groups. Exanpl es of ef ul kyl al kyl groups include
cycl ohexyl net hyl and ’%gacg& r%"’“% n&(zy " groups. Useful hal onethyl

groups inclute Cl-20 4l dyiho groopps NHjibstituted with one or nore

fluorine, chlorine beoRng Rl oGt alR o hif ki & \HStPashkitthy

unsaturated 3-7 membered monocyclic, or 7-10 membered bicyclic ring system, which
consists of carbon atoms and from one to four heteroatoms independently selected from
the group consisting of O, N, and S, wherein the nitrogen and sulfur heteroatoms can be

20  optionally oxidized, the nitrogen can be optionally quaternized, and including any
bicyclic group in which any of the above-defined heterocyclic rings is fused to a benzene
ring, and wherein the heterocyclic ring can be substituted on carbon or nitrogen if the
resulting compound is stable. Examples include, but are not limited to pyrrolidine,
piperidine, piperazine, morpholine, 1,2,3,4-tetrahydroquinoline, and the like.

25 Optional substituents on R; to Ry3 include any one of halo, halo(C).20)alkyl, aryl,
eycloalkyl, Cy.a0 alkyl, aryl{C20)alkyl, cycloalkyl(Ci.20)alkyl, hydroxy(C).20)alky],
amino(Cizg)alkyl, alkoxy(C;.z0)alkyl, amino, hydroxy, thiol, alkoxy, and Cjagalkylthiol
groups mentioned above. Preferred optional substituents include: halo, halo(C\.s)alkyl,
amino(C;)alkyl, alkoxy and amino.

30 The synthesis of compounds of Formula I where Ry =Cl and Rjp =H can be
accomplished by reacting a primary amine, RyNH,, in 1-methyl-2-pyrrolidinone (NMP)
with 7-chloro-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (2,



di fluoronethyl, trifluoronethyl and 1,1-difluoroethyl groups. Useful
hydr oxyal kyl groups include Cl-20 al kyl groups substitute

hydr oxy, including hydroxynethyl, 1- and 2-hydroxyet hyl gﬁg%vanhﬂZOOG
1- hydr oxypropyl groups. Useful al koxy groups include oxygen
substitution by one of the Cl1-20 al kyl 5 groups descri bed above.
Useful al kylthio groups include sulfur substitution by one of the

Cl- 20 al kyl groups descri bed above includirg decyl- and
‘hexadecyl t hi o groups. Useful al kylam no and di al kyl ani no are - NHR9

and - NRORlo, wherein RO and_ R o are Cl1-20 al kyl groups. 10 Useful

di al kyl am noal kyForgmesgisly ayadabigion Agrossses Briempdle- nent i oned Cl1- 20

al kyl groups substituted by any of the m.gMiopsly nmentioned

di al kyl am no groups. Useful alkylthiol groups include any of the
above- nentioned C1-20 al kyl Bs Qsubstituted by afe SH gfoup A

carboxy group is -COOH IS ARsam.AC OURNHS NH2. The - tgpn

het erocyclic is used herein @ s(g{ux-a?-ekg—m» Wr?ol I p'rt?gl |y
unsat urated 3-7 menbered @Snotyclic, or NMPLEOmBAISer 84 bicy®ic ring
system whic consi rboh atons and fromone to fodrs :

het er oat ons ?%dependz%érgﬁgg ected from the group consisting]%PHa?EMde
N, and S, wher ei srbstiteted bénzplgmimes sebstited pherataylomings.Grpheod pmineprppene, 1-
optionally oxidi . it 2 I i y quaternized, and

i ncl udi ng any 'b%@ﬁ%?@cqﬁ@éﬁ%ﬁﬁﬁﬂ%ﬁggﬁgﬁﬁﬁg%#ﬁﬁ'ggabove-defined

het erocyclic rings i sFdrtlsegnthesisaf benpoends of Fomugyla bwith gioupsaither thaw ethyl and
heterocyclic rin an b uhst i tut e carhbon_or .ni.t\r i f .

resul ting conpou%'(f?olp?}’gfgg ’gﬁe @5‘%8%32‘%%%?5%{“%%{1 @rcglgﬁ%?rleﬁ’%r%#? &y

to pyrrolidi bg, Seglieperistirting, fropi @emadislly, avaiablel2x-dicldero-5-fluorobenzoyl chloride (4,
1,2,3,4-tetrahydﬁg %%§§Irggﬁﬂand the like. 25 Optional substituents

on R to R13 incrioe4 ynone ‘of hal o, halo(C -20)al kyl, aryl,

cycloal kyl, C, .20 alkyl, aryl(C 1.20)al kyl, cycloal kyl (C _20) al kyl,

hydr oxy(C j _20) al kyl, arrino(C:l_Zo)aIkyI,S &%ﬁ&fy(c,.ZO)alkyl, am no,
hydroxy, thiol, al koxy, and C,-20a|ky|thi3 groups nentioned above.
Preferred optional substituents include: halo, halo(CLl. 6)alkyl,
anino(G._G)aﬁgyl, al koxy and agi no. 30 e synthesis of conpounrgds of

Fornmula | wheére R7 = Cl @nd R § = H can Jbe E
o, | oet __ EGN [ et
ci Cl MeN foluene ¢ Cl "NMe,

4 5 6
R4NHz

o 0 ' 0 0
30 Cl I}[ 2. 6N HCI. reﬂux CI CI NHR1
8 Ry 7

Examples of RiNH; include 2-fluoroethylamine, optionally substituted

benzylamines and optionally substituted phenethylamines. Other methods for
35  assembling the quinolone ring can be used as described in Atkins, et al, Org. Process
Res. & Develop. (1997), 1, 185-197.



acconplished by reacting a primary am ne, RONH2, in
1- et hyl - 2-pyrrolidinone (NW) wth

7-chl oro-1 -et hyl

J6-f|uoro-4-oxol1,4-dihydroquinoIine-3-ca?%§9§??%ﬂ2006

acid (2, 14 Novenmber 2006 12 conmercially available from Acros, see
Schenme 1). Schenre 1 0 0 RO 00 FI | CHRONH2Z HN1%I1. OH C N

NVP, 120-150C C
substituted phenet hyl am nes, B phenyl am nopropane, 1-

benzyl am nes,

N 10 Exanples of ) 2 J 3 RONHZ include substituted

am noi ndan and 1-am no-1, 2, 3, 4-tetrahydronapht hl ene. For the

synthesis of co

cycl opropyl at

g?o nds, .of Fornula | with groups other than ethyl and

Baipg d5¥817-chl oro starting material (8) can be

prepared as in 155$1:Hm;n2m§'faas"aj:lm céﬂtﬁr&o@roxﬁmeSpﬂag«lel-lyavﬂmatsq{?blghmg 160-

. 2,4-di chl oro-5-f
Schene 2 20 0 O
ad d Nw2 5 6

TG e
RN Eénatdwk &%Qreﬁ fbr Hmcﬂré éhsay'ﬁ@ﬁi@@ou%s&lﬂed (GéHW 30

Cl 14 N 2. 6N HCl, reflux C NHR | es of NH2 i ncl ude
2-f 1 uor oet hyl am B@HYEBWP]@WQPKW%WRK Qﬁgééllosltﬁéiﬁil reefulpéed®

optionally subst btstHBF cl%%h%l@ﬂ% lng% BRI A& Pﬁ%ﬁorte o ra@é’am via a novel

assenbl i ng the quiho

one ring can be used as desc ed in ki ns, et

al, Org. ProcessRoRes64 sie.Belkarupcol Expdihpr. 240:747853,11987). The tlSSﬂe was
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30

homogenized in 0.32M sucrose (J. T. Baker Chemical Co., Phillipsburg, NJ, USA) with
a Teflon-coated pestle, followed by centrifugation at 1,000X g for 10 min. The
supernatant was collected and centrifuged at 9,000X g for 20 min. The resultant P, pellet
was resuspended in ice-cold 50mM sodium potassium phosphate (J.T. Baker) buffer (pH
7.4) containing 200mM NaCl (J.T. Baker) and used immediately in binding assays. A
2nM concentration of [*°S]TBPS (86 Ci/mmol; New England Nucléar, Boston, MA,
USA) was incubated with 100 p! of tissue homogenate (10% w/v) in the presence or
absence of 5 uM GABA (Sigma Chem. Co., St. Louis, MO) and 5 pl aliquots of test drug
dissolved in dimethyl sulfoxide (Sigma Chem. Co.) (< 10 pi of solvent used in all
assays). At the concentration (< 1%) used, dimethyl sulfoxide had no effect on specific
[**S]TBPS binding. All assays were brought to 4 final volume of 1 ml with 50 mM
sodium potassium phosphate buffer (pH 7.4) containing 200 mM NaCl. Non-specific
binding was defined as binding in the presence of 2uM TBPS (NEN, Boston, MA) and
accounted for ~30% of the total binding. Assays were terminated after a 90-min steady-
state incubation at 25°C by rapid filtration through glass fiber filters (no. 32; Schleicher
& Schuell, Keene, N.H.). The dissociation kinetics of [*°S]TBPS binding were
measured by initiating dissociation by the addition of a saturating concentration of a
known inhibitor of [**S]TBPS binding or a test compound to tissue homogenates pre-
equilibrated with 2 nM [**S]TBPS followed by filiration at various time points after the
addition of the known inhibitor or test compound. Allosteric modulators of the known

- inhibitor or test compound will modify the rate of dissociation under these conditions

whereas agents acting at common site will not affect the rate. Filter-bound radioactivity

was quantified by liquid scintillation spectrophotometry, The data were evaluated by
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"assay. The cortex frommal e Sprague-Dawl ey rats (wei ghing 0- 200
was renmoved i mediately after decapitation and di ssected B%glf’v?‘%té?r%%
P2 honogenate was prepared for binding assay as previously described
(Gee KW 5 Phenyl qui nolines PK 8165 and PK 9084 allosterically :
nodul ate [35S]t- butyl bi cycl ophosphor ot hi onate binding to a chloride
i onophore in rat brain via a novel Ro5 4864 site. J. Pharnacol. Exp.
Ther. 240:747-753, 1987). The tissue was honpgenized in 0.32M
sucrose (J. T. Baker Chemical Co., Phillipsburg, NJ, USA) with a,
Tef | on- coat ed peBaniigear tegrasBomBraniPec fcr SprBREr Gift)de obtain Hom (qenessiratiog at
min. The 10 supegfigh akmiRinaFRhibfGh St ADRkAEBL0LS Hagd at 9, 000X g for
20 mn. The resultant P2 pel was resuspended in ice-cold 50mM
sodi.um pot assi um phosphat e (J T Baker) buffer (pH 7.4) containing
200mMM NaCl (J.T. Baker) and used inmediately in binding assays. A
-2nM concent r at i ofe Bfro[BsRrgaray 286 Ci / mol ; New Engl and Nucl ear,
Boston, MA, USA) was incubated with 100 | of tissue honbgenate (10%
w V) in the pt esence or 15 absence of 5 M GABA (Signa Chem Co., St.
Louis, MO and 5 fﬂﬁbﬁﬁ%ﬁpﬁmcﬁn&? hissBfstbebre @ﬁh‘ieﬂ@ut/ﬁﬂei Iﬂerﬁ!icﬂ%bﬁﬂﬂlons, usmg an
ma,

squOX| de (Sig em ,Co of sol ven in_all
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specific [35S] TRR &)tﬁh Nglhng. M EABASRYS 2 0RE Go BIIO U lest Rist@ad 'of‘%l hM GABA.
volume of 1 m w,th mV  sodi um pot assi um phosphat e buffer

cont ai ni ng 200 mmlﬁﬂmm§ﬁe@ﬂ{75cclém& New rEgglméNa@w,nPe@toasMA) was used

binding int 1

For -30% of Nhe Para oo Aot o ey driioe 30 il obbhaillh uRGRauRLER 1 v

steady- state indobatpeon dbe 28Cwby evalpitetl By hanlin¢ar cagras$iootegivtagh #3556 and ECso

fiber filters ( 32; Schl eicher & Schnell, Keene, N.H ). The

di ssoci ati on Ki neatll cs of [35S] TBPS bi ndi ng were neasured by

initiating dissociation by the addition of a saturating concentration

of a 25 known inhibitor of [35S] TBPS binding or a test compound to

ti ssue honpgenatbslipp&indggésepiated with 2 nM[355] TBPS fol | oned by

filtration at various tinme points after the addition of the known

i nhi bitor ori% esfH]MaqzeMﬁmdMg{a@s@eﬂ‘he:cqulﬁbmtmniesslﬁﬁgub%wxaym(160-200g)

![ Rglslejl Eg:} d?{I gﬁs\}vas rgr%)‘peﬂ lmm%latelynﬁdrl eﬁ;%altnggg 51‘?& cF 158€ terfj ov%? % fﬁelhosguel{vager
homogenized in 15 vol of 0.32M sucrose followed by centrifugation for 10 min at 1000

X g. The supematant was transferred to a 38 mL polycarbonate tube (Beckman
Instruments, Palo Alto CA) and centrifuged at 20,000 X g for 20 min. The membrane
20  pellet was resuspended in 10 vol of dH>0 and centrifuged at 8,000 X g for 20 min. The
resulting pellet was washed with dH,O once and with Na'-free assay buffer (40mM
KH:P-O:;, 100mM KCI, pH 7.4). The peliet was resuspended in 35 mL of Na'-free assay
buffer, incubated at 37°C for thirty minutes and then centrifuged 31,000 X g for twenty
minutes. The final pellet was resuSpendeci in 10 vol of Na'-free assay buffer. Protein
25  concentration of membrane preparations was ~1 mg/mL by BCA reagent protein assay.
Aliquots of membrane suspension (100 4L) were incubated in Na'-free assay buffer with
5nM [3H]rnuscimol (25 Ci/mmol, New England Nuclear, Boston, MA) and 5§ z4L of
dimethylsulfoxide (DMSOQ) or drug dissolved in DMSQ. The final volume of the
incubation medium was 1 mL. Non-specific binding was defined as binding in the

30 presence of ] mM GABA. After addition of membranes, tubes were briefly vortexed



whereas agents acting at comon site will not affect the rate.

Filter-bound rad
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spectrophotonetry. The data were eval uated by 14 Novenber
nonl i near regression (G aphPad, Inc., San Diego, CA) to obtain |IC53
(concentration at which hal f-maxi mal inhibition of radioligand

occurs) val ues.
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pended in_10 vol_ of dH2Q and centrifuged at 000_X %
the beainsquirlyerisedand alecsdds Hark vhal wcai-?z%seiﬁw GRS SyPibeo) at
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In free assay i ncubated at 37
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| and Nucl ear, Boston,

e&bocr@e comabugyn (FS4y and é@@lmﬂ@é oyomuORKpotiy Rigra)- n“élpsue was

transferred into a further 3-4 ml of this solution and gently triturated into a single cell
suspension using a fire-polished Pasteur pipette. The single cell suspension was layered
on to 5 ml HBSS containing 10 mg/ml of BSA and 10 mg/ml of ovomucoid and
centrifuged at 100 X g for 10 min. The supernatent was discarded and the cells
resusPende-d in 3-4 ml of glutamine-free minimal essential media (MEM, Gibco)
supplemented with heat-inactivated fetal calf serum (5% v/v Gibco), heat-inactivated
horse serum (5% v/v Gibco), streptomycin and penicillin (50 pg/ml and 5000 i.u./ml,
respectively), glutamine and glucose (final concentrations 2mM and 20mM [Gibco and
BDH] respectively). Approximately 1-2 x 10° cells were plated out on to each 35 mm
(Falcon “Primaria™) tissue culture dish which contained ~ 1 ml of the sera-enriched
MEM. The plates were maintained at 37°C, in 5% COz, and 100% relative humidity
until used in electrophysiological studies. Background proliferation of non-neuronal
glements was suppressed with cytosine érabinoside {10 uM, Sigma) for 48 hr 7 days after
initial dissociation.

Agonist evoked membrane currents were recorded from hippocampal neurons
using the whole cell configuration of the patch-clamp technique. Neurons were voltaged

clamped at —60 mV using a List electronics L/M EPC-7 converter head stage and



i ncubation nmediumwas 1 nL. Non-specific binding was defined as
binding in the 30 presence of 1 mM GABA. After addition OL FP ﬂg@?ﬁ
tubes were briefly vortexed 14 Novenber 2006 15 and incu %. 8ﬁ5

in the dark. The incubation was termnated after 60 mn by rapid
filtration through glass fiber filters followed by three washes with

I ce-cold assay buffer. Filter-bound radioactivity was quantified by
LSC after an overnight extraction. The datdé were evaluated by
nonl i near regression to obtain I C30 and EC50 val ues.
Electrophy3|olog|cal 1. Pregnant Spra rats,. e
i ncubat i ng enbr ySPIGET fﬁﬁgye@aﬁ@%@tﬁw%ﬁ R} Gl I%P*lydif@&f’%?f’fb@f%ﬁ“é%ﬁ (in
di sl ocati on. ThemRIYDRNOSI4VEXE X.& WD, WadRN a8 BEPES-N2OBUioL (pHTR) and

the brains quickly excised and placed in Hank's bal anced salt

sol ution (HBSS, TotwdeyximfTTRH Oérrﬁvlbms inchested inhp eeperfing solptiqa to syppressiyygaptio
hi ppocanpi were a@nﬁ%ﬁ Gy gxt@ﬂﬂ&l s@fﬁ%ﬁ:@&mﬂﬁ@eﬁd ate ﬁﬂrﬁﬂﬁ"ﬁ‘}nﬁ Wa(sonm flow

and transferred into an enzy sol ution containing (i

116, KO 5. 4 NaHoo® wonmmmna, whithGia cqmsctewmsnc CEEWA(QP daa 1 mm).
|
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37C, 5% CCR , atlve ragnents were
washed in HBSS cczmeéﬁ Hamyproximgiy i thmselbmndmmdye Ba@isahwtien wemvithdpmg/jom the
and 1 nmg/ m of r t
further 3-4 6¥§$ﬁ€§iﬂ%ﬁgﬁkgﬁé%%%@%? I@§§@r| Ur At gﬁﬁﬁiﬁwg n lgh@
cel I suspensi oreusdingelestibile wagiled stithan Bagha selutiinyetpesed PhEn siMg sCl or

cel |l suspensjon &sont
BSA and 10 00 FpMECRS oR 0.0 Bt 1] EE? od at %1%@]%%%@4 1§
The super nat 6 ent mw*s:;ammomcg Aéngodvshice: HBicaDE &gp@mmmamca: mbq:si

of glutam ne-fre e nt ed
wi th heat-i nact |®n?é1 { ﬁl% n‘%z’g?e)roar%%{agé}( %{?E% 7(596’%"%2’ ele?&b‘&%ﬁf@?

heat - i nacti vat edEle&mﬁesavaeadamdéaB%mmoo nél dfcies) tip it Sylgard) cDow Soching) and fire
penicillin (50

gl ucose (final t@%{l}%ﬂ 3&&?&%& Ese'lz rﬁﬁoﬁﬁﬁ wff?r*ﬁlf)%ﬁ%cé‘ﬁy L&/ﬁ%}é O%Hiﬁtf 3 Tobge Hihped
respectivel y)s Approaby pRksite/ejdtian €. AR5, C@BO mstie0.e- omsammﬂmutthﬂrp dfa
cach 35 M 25 (el Con DL LRt Bk S5, Sl gl st o Sombalin
in 5% C2, and 10R%pbifttabhtyi@ing Pt wis p051t10ned within 0.1 mm of the cell using a Leitz
' micromanipulator. The microscope and micromanipulators were all mounted on a
vibration-free isolation air table (Wentworth) placed inside a Faraday cage. Agonist-
20  evoked whole cell currents were monitored on a storage oscilloscope (Tekironix 2212),
recorded, after digital pulse code modulation (fiequency response 14 kHz, Sony PCM
701), and displayed on Multitrace (Electromed) pen chart recorder (frequency response
© 0.5 kHz). All drugs, other than the agonists, were applied to cells via the superfusion
system. Agonist-evoked whole cell currents were measured at their peak. Responses in
25  the presence of drugs expressed as the arithmetic mean + SEM of responses in the
absence (control) or drugs.
Electrophysiology Assay 2
GABA4 subunit transfected HEK cells are maintained at 37°C and 5% COz using
Dulbecco’s Modified Eagle’s Medium with L-glutamine and no sodium pyruvate (Irvine
30  Scientific #9031, Irvine CA) and supplemented with 10% fetal bovine serum (Irvine
Scientific #3000), 10 U/ml hygromycin B (Calbiochem #400051), and an antibiotic
cocktail consisting of 100 zg/ml streptomycin sulfate, 0.25 £g/ml amphotericin B, 100



until used in el ectrophysiological studies. Background proliferation
‘of non-neuronal elenents was suppressed with cytosine ar ibi nosi de
(10 gM Sigma) for 48 hr 7 days after initial dissociatibhNoggmber2006
Agoni st evoked nenbrane currents were recorded from hi ppocanpal
neurons using the whole cell configuration of the patch-clanp
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Adult male rats are randomly divided into groups of 6 rats/group. Animals were
20  deprived of water overnight (24 hr). Food was freely available at time of thirsﬁng.
Thirty minutes after injection (i.p.) of test drug, positive control drug {diazepam,
Img/kg), or vehicle control rats are placed in a square Plexiglas box containing a
stainless steel bottom connected to one side of a drinkometer circuit. At the other side of
the drinkometer circuit a water bottle, placed so the drink tube extends into the Plexiglas
25  box, is connected, When a subject drinks from the bottle the circuit is closed and an
electric shock is delivered at the tube after seven licks are recorded. The number of licks
in a 3 min session is recorded. Anti-anxiety agents will increase the number of shocks
the animal is willing to endure to acquire water.
Light-dark transition .
30 Male NSA mice (25-30g) are used. The apparatus consists of an open-toppéd
box divided into small and large area by a partition that has a hole at floor level, The

small compartment is painted black and the large compartment white. The white



0.5 kHz). Al drugs, other than the agonists, were applied to cells
via the superfusion system Agonist-evoked whole cell currents r%
measured at their peak. Responses in 25 the presence of dil‘hgg"em er 2006
expressed as the arithnmetic mean SEM of responses in the absence
(control) or drugs. Electrophysiology Assay 2 GABAA subunit
transfected HEK cells are maintained at 37C and 5% CO2 usi ng

Dul becco's Modified Eagle's Mediumwi th L-dButani ne and no sodi um
pyruvate (lrvine 30 Scientific #9031, Irvine CA) and suppl enent ed

with 10% f et al In rums{ LEV] -G £ G # .
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to a bath that is continuously perfused with extracellular saline.
The - extracel | ul"*f&di um contai ned 145 MM NaCl, 3 MM KCl, 1.5 nM

Cad 2, 1 nM MO 2, In&idddndo dnifieBEng BecbnifdundvhsArtk Sheniitdl, fhdcortpoditis of
osnolarity of 320-330 . rmsl\/L cor di 8%3 are pgrforrred at room .
tenperature usi rfge TREHRR 512% b afnisisred AS PATRS PRETMAEfPR TR HeRS OB AInig
pi pette sol utd onuishM SHakRstediitdll e dutabR dadersldohipHsingidipients and auxiliaries,
hydrochl ori de, 5 Csd, 5 MM K2ATP, 5 mM HEPES, 1 nM Nﬁ,ClZ, 0.1 mM
CaCl2, and 1.1 W{IE%?‘kt,aiWP"?‘?sﬁ’,g o4 the gAmBARES 15k Rrgpagions; Khigh ea be used

Pi pett e-to- bat h gheshashARas. Pieferdblih iife dhdpiraidons, PaitiTly GRkd SreprRio OV LiBHEn
clanped at -60 nV, and the chloride_equilibriumpotential was ., 6 .
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and rapi dl'y applshghastisb1éth) rdeeds| anYaps@ed bndREd MejaPiondWHEH Qh be hiMBRtered
mul ti-channel sw tching system excthn?ﬁed solutions in approximtely

20 ns. In viVo PEA# et aggpppqma@qs, g8 |ap gyitable solutions for administration by

injection or orally, contain from about 0.01 to 99 percent, preferably from about 0.25 to
75 percent of active compound(s), together with the excipient.

Suitable excipients are, in particular, fillers such as saccharides, for example
lactose or sucrose, mannitol or sorbitol, cellulose preparations and/or calcium

20  phosphates, for example tricalcium phosphate or calcium hydrogen phosphate, as well as
binders such as starch paste, using, for example, maize starch, wheat starch, rice starch,
potato starch, gelatin, tragacanth, methy! cellulose, hydroxypropylmethylcellulose,
sodium carboxymethylcellulose, and/or polyvinyl pyrrolidone. If desired, disintegrating
agents may be added such as the above-mentioned starches and also carboxymethyi-

25 stafch, cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof, such as
sodium alginate. Auxiliaries are, above all, flow-regulating agents and lubricants, for
example, silica, talc, stearic acid or salts thereof, such as magnesium stearate or calcium
stearate, and/or polyethyléne glycol. Dragee cores are provided with suitable coatings
that, if desired, are resistant to gastric juices. For.this purpose, concentrated saccharide

30 solutions may be used, which may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, polyethylene glycol and/or titanium dioxide, lacquer solutions and suitable

organic solvents or solvent mixtures. In order to produce coatings resistant to gastric



Adult male rats are randomy divided into groups of 6 rats/group.
Animal s were 20 deprived of water overnight (24 hr). Foog was fre%IX
available at time of thirsting. Thirty mnutes after injsthpgsmber 2006
(i.p.) of test drug, positive control drug (diazepam |ng/kg), or
vehicle control rats are placed in a square Pl exiglas box containing

a stainless steel bottomconnected to one side of a drinkoneter
circuit. At the other side of the drinkonet%er circuit a water
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conpri si ng exci pj i LA . [ faecili-tat [ '

of the conpounds b’%ﬁ%’% %?g%sgt}r%%si %’%gﬁ ga\?ﬁstc%g %ﬂb%%%& S ('t;éx?e &f nith IRt
phar maceut i caf | yconmoehdsrvathl asuppdsitorp baspa¥uateble srppopant basaslage foy exampdes natural

For the. prof orred Piagic HBYARML L iBE A At BbaMib b o BReliRifse
and capsul es, angelaingerts) cegsales twhishsonsist ofe wabilatiomefithevctvesospounds with a
base. Possible base materials include, for example, liquid triglycerides, polyethylene
glycols, or paraffin hydrocarbons. |
20 - Suitable formulations for parenteral administration include aqueous solutions of
the active compounds in water-soluble form, for example, water-soluble salts and
alkaline solutions. In addition, suspensions of the active compounds as appropriate oily
injection suspensions may be administered. Suitable lipophilic solvents or vehicles
include fatty oils, for example, sesame oil, or synthetic fatty acid esters, for example,
25  ethyl oleate or triglycerides or polyethylene glycol-400 (the compounds are soluble in
PEG-400). Aqueous injection suspensions may contain substances, which increase the

viscosity of the suspension, and include, for example, sodium carboxymethyl cellulose,

sorbitol, and/or dextran. Optionally, the suspension may also contain stabilizers.

30



15 rectally, such as suppositories, as well as suitable solutions for
adm nistration by injection or orally, contain fromabout 0. 01 to 8 '
percent, preferably fromabout 0.25 to 75 percent of act H’/@O"emberzo 6
conpound(s), together with the excipient. Suitable excipients are, in
particular, fillers such as saccharides, for exanple .|actose or
sucrose, mannitol or sorbitol, cellul ose preparations and/or cal cium
20 phosphates, for exanple trical cium phosp®ate or cal ci um hydrogen
phosphate, as well as binders such as starch paste, using, for

exanpl e, mai ze starch, wheat starch, ricg starch, potato starch,
gelatin, tragacanth, nethyl cellul ose, g gr opyl nmet hyl cel | ul ose,
sodi um car boxynet hyl cel | ul ose, and/or pol yvinyl pyrrolidone. If

desi red, di sintegqy - -~ .
above-nenti oned %tcg?dg o grﬁa, ’3399’ gﬂx@g@g hyqC‘%”Slﬁ@t‘;a}r;!‘?hl4r ditydroguinoline
cross-linked pol yvi nyl pyrrol i done, a?g@rbﬂxﬂrc @tigi nic acid or.a salt
thereof, suchsas %%EugJ Péﬂ fei-chﬂf&(hleth?f - ﬁﬁorﬂ-4eoxoqQPf(lﬁycﬂMumohne-s-

fl ovv-regul ating agents an ricants exanpl e Ica

stearic acid or msioxglictacisk(defos; G 223 nreai)is 81 mh oftlenethyl-prrotidineriewwss
stearate, and/or ' ' :
suitabl e coati ngasiagd %eg{ P!BQ’}%:&&AQS ,amé%g.g] salleg"? g%]? 5%? Ar/dl %ﬁ'ﬁgg;ﬁkoétsylse
For .t hi s pur posevia seingeniheatmitingdighthyallow mix30e so$ plaaedmsamybaﬁeatué@ft for 17
whi ch may optio aI nt m ar a

pyrrol i done, pol ye({)% 9 tﬁél{g was fﬂ:ﬁe&;m 1& 16111?].,'05 N%élso%uggnandme The
sol uti ons anth sLnohditﬂaefonnerig«oammlasmhyefﬁtr&xop,rwasbdd\mﬂtanrquzl‘fhﬂé:ssolﬁtmn(120

order to produce oat ] t Sthic 00 9
juices, soluti onsf)of"" €U a{)q% eﬁgéﬁégéggﬁﬁé?da%ﬁgy‘gﬁgﬁ g?sopd thit
acetyl ceI | ul ose mﬂnmhai aasah@rrecrhgtdﬁmﬁfqondpmtTMDmel Thdyﬁewpla&dimlﬂat e,

i ages. coat | ngs, DPss e RRREE ISR FHAGP Gi s, BRaEhe v hen
characterize ¢ cm’qnecteﬂ aocﬂash aflurare thirareatcgragho L Rdohiﬁmesﬁmdisoﬁﬂ tre35 mL of 4%

phar maceutic re n an used_oral | i n de .
Duoh it capsul UEORIERL ChMug b1 S G ofiR TE's Bt St R ity Lot
made of gel ati n 25t asd 5Q0l rak bf K% MeCHUCH, Ghsgage 963ati(11%0) ofithe Hilé admpotliiias a
push-fit capsules can .cont 0
granul es, whi ch fFHY wﬁ%lldnwgég\%na?ﬁ ?ﬁ%go‘é% ﬁggf%e{géslg%“ (%llﬁlheé &1
such as st a(rjc hism, aad(spn H)ubg3 (e M) s7.31@ht BHpT 4 abcazgm OO, ng) 4.90 (s, 2
stearate an S su
active conpound agé!” g‘l’gf}taﬁaﬂl%/ﬂ% éé%?\gééf“@r% 8 5‘2 0%%“ £ ES L 92‘1 86 (m, 2 1),
20 1.60(t,3H,J=72Hz). MS(M+Na) 419. Anal Calcd. for CyoHy CIN2Os +0.25
HCL: C, 65.08; H, 5.28; Cl, 10.92; N, 6.90. Found: C, 65.09; H, 5.33; Cl, 10.85; N, 6.81.
The following compounds were prepared by using the method described above:
(R)-7-Chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid;
25 (8)-7-Chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-4-oxo-1,4-

dihydroquinoline-3-carboxylic acid;

7-Chloro-1-ethyl-6-(6-methoxy-1,2,3,4-tetrahydronaphthyl-1-amino)-4-oxo-14-
dihydroquinoline-3-carboxylic acid;
7-Chloro-1-ethyl-6-(1-aminoindanyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic
30 acid;
. 7-Chloro-1-ethyl-6-(5-methyl-1-amincindanyl)-4-o0xo-1,4-dihydroquinoline-3-

carboxylic acid;



éuspended in suitable Iiquids, such as fatty oils, or liquid

paraffin. In addition, stabilizers nmaybe added. Possible

phar maceut i cal preparations, which can be used rectal ly, thbeyember23po
exanpl e, suppositories, which consist of a conbination of one or nore
of the active 15 conpounds with a suppository -base. Suitable
suppository bases are, for exanple, natural or synthetic
triglycerides, or paraffin hydrocarbons. |rladdition, it is also
possible to use gelatin rectal capsules, which consist of a

conbi nati on of the a Eye. co s with a. base Pgssible ba

rarerial s inol ude. 1 oFCHRRTPR Y PR ER ﬁ&ﬁ’yaiS’BI“i}‘%lﬁII‘?;'I"@FPé”‘y““
gl ycol s, or paraﬁ&dn hydrocarbons 20 Suitable formul ations for
parenteral adm nistration include aqueous. sol utions of

conpounds in water - soﬁéﬁf’@']f‘?fh‘h @’6‘&3’@5{'&1’?%@"0’\]\& ¥4 E‘HI‘EPBP@‘ X:id ‘E‘ylé‘hd
al kal i ne sol uti ogsq; In addi tion, suspensions of the active conpounds

as appropriatg oily bectl on suspenSI ons ;may be adm njste
Suitable |ipophilic SOI: @it lsetpyl-6@rpheetylaminm caye-1dgip r‘b‘i“lmé’lm? parboxylic

exanpl e, sesane gid., T}erea‘éﬁd’ﬁ\b%tﬂeﬁ‘oﬁﬁﬁfaé’m@%bﬂpl@ﬁte%eﬁs thhtQhe Q¥R FRdcBon Biture
ethyl ol eate or tg{ﬁg cerldes or . pol yet hyl ene gl ycol

conpounds are sol tuted yithiHoA giyng é‘EﬁS‘é’OWH?‘@é@?%)Wh@iﬁ’génsﬁ%Wﬁ?/

contai n subst ancggy, EMS@hds)S'% SR8R s L1, sé@@q@ﬁlm (Igflﬁ)hﬁs§¢ssg@)n$smss
and include, for exanple, sodium carboxymet hyl ul ose sorbito

and/ or dextran. @ptZHMVANT24 (ohSEUsBdhdHolr ﬁé;ﬁzhl‘@é (@.@H% 7.3 Hz), 3.59 (g,

stabilizers. {80 20 I I

“ethyl - 6- (1. 103 %%?gggﬁgrogﬁa%fh G SHAR s o v Bop

4- di hydr oqui nol i ne- 3F-Cldedochapkthyl-@di2B, %teﬁeh}drcmeldtﬂwhéfannmbﬂ-oxo—l 4-

Lol e Y L S YRR AR B PO BIaBY 1y s

ﬁg adfj)eddneat &, BN37.97 (seIH)aMEI(g,)}H} ans (ﬂplmflpm haIHZM?’ 2(52?171@:1, 33@)?@1@;1- S,
mo rop e a [ v m xture

was placed in a\rll\hi)r?g%tft a 8?%6(,2 %g? 13’?50% ﬂgﬁﬁl&?ﬁg reaction

was added to01120 nl dtCHorodgethd - [I&I@Ietmy(qjhemmymmob]%oxoThé—dﬂlﬂqudihmiine-?a-

that formed was |sb teddby filtration, washed with an aq. 2N HCl
sol uti on (120 oxylic ac1

- 7-Chloro-1-cyclopropyl-6-[4-methoxy(phenethylamino)]-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid;
7-Chloro-1-gthyl-6-[3-methoxy(phenethylamino)}-4-oxo-1,4-dihydroquinoline-3-
20  carboxylic acid;
7-Chloro-1-ethyl-6- [2-methoxy(phenethy1am1no)]-4-oxo 1 4-d1hydr0qumohne-3-
carboxylic acid;
7-Chloro-1 -ethyl-6- [4-bromo(phenethylammo)] -4-0%0-1,4-dihydroquinoline-3-
carboxylic acid;
25 7-Chloro- 1 -ethyl-6-[4-chloro(phenethylamino)]-4-oxo-1,4-dikydroquinoline-3-
carboxylic acid; |
7-Chloro-1-ethyl-6-[4-fluoro(phenethylamino)]-4-0x0-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-gthyl-6-(3-phenylpropylamino)-4-oxo-1,4-dihydroquinoline-3-
30  carboxylic acid;
7-Chloro-1-ethyl-6-(4-phenylbutylamino)-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid;



m), water (2 x 100 nlL), MeOH (3 x 50 nL) and EtOQAc (50 niL). The
solid that remmined was then recrystallized from MeOH (14 rﬂgﬁ1

yel | ow needl es that formed were isolated and washed wit h!fPH quE{a§6
x 50 mL). This solid was then subjected to flash colum _
chromat ography. A solution of the solid in 35 nL of 4% 15.

MeOH/ CH2C1 2 was added to 16 cmof silica in a 5 cmdia. colum.
Elution with 1L of 7.5% and 500 nL of 10%2%OH CH2Cl 2 gave 968 ng
(11% of the title conmpound as a vyellow solid, np 246-247C. 1H NWR

20 10 D009 £l ety S sy,
2 H), 4.33 (q, ZbxyMcmid.2 Hz), 2.92-2.80 (m 211), 2.12-2.00 (m 2
210 Anal Calcd " f o RSBRpICHRDE e Rcopepylartinob o 4 gl 3
10.92; N, 6.90. Gowghic £id;65.09; H, 5.33; O, 10.85 N 6.81. The

fol |l ow ng con?ounds wer e prepared by using the nethod descrihed ,
above: (R)-72Chlor o-+Chloro-1-ethyl-6-(2-phenyleyclopropylamino)-4-oxo-1,4-dihydroquinoline-3-

-ethyl -6-(1, 2, 3, Ayt Ry fi@kygr onapht hyl - | - ami no) - 4- oxo- 1, 4-
di hydr oqui nol i ne- 3-carboxylic acid; 25 . . L
(S) - 7- Chl or o- | - et hy| -76Cleropl-ethyl-6-@ tnapiilpdeteyiHpmingr4-pxoahd-Aty duasndiing-3,
- di hydr oqui nol i pgs3vksRexylic acid;
7-Chl oro-1| -et hyl - 6-(5-nmet hoxy-1, 2, 3, 4-t et rahydr onapht hyl - | - am _no?_ -4-0
x0- 1, 4- di hydr oqui nol7@&elom-kethyxi} Hiaphthylmethylamino)-4-oxo-1,4-dihydroquinoline-3-
7- Chloro- | - eyfiyl o Bsdedri@sBidandanyl ) - 4- oxo- 1, 4- di hydroqui nol i ne-3-carb
oxylic 30 acid, ) ‘ o
7- Chl or o- | - et hyl - 6- ( 5-Felpteyl-ethyldni2rrbenversgilylyminolodcoxotl.4-ddhydspaviae]urdol i
ne- 3- carboxyli c ag gl;ic &% Novenber 2006 21
7-Chl oro-1I -ethyl - 6-% - am noi ndanyl ) - 4- oxo- 1, 4- di hydr oqui nol i ne-3-carb
oxylic acid;
7-Chl oro-1| - et hyl - 6- (benzyl am no) - 4- oxo- 1E§£:Hﬂl@¥dr oqui nol i ne- 3- car boxy
lic acid;, 5
7- Chl or o- | - elhyl - 6- ( 2- pheAetiigrodrithydb=(4,23xctettahydrinagithycfuérmisp)-ne- 3- ca
rboxylic acid. The reactiop, Was, paLhores, S 40 S anmidx cept
that the crude reaction mxture’ e ’ (’n’};r@ﬁi’i‘ﬁﬂl vt
To a solution of 7-chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-aming)-4-oxo-
1,4-dihydroquinoline-3-carboxylic acid (37 mg, 0.093 mmol) in 5 mL of CHCl; at-10
°C was added neat Et;N (30 pL, 22 mg, 0.22 mmol) and benzyl chloroformate (17 pL, 20
20 mg, 0.117 mmol). After stirring cold for 45 m, neat propylamine (10 pL, 7.2 mg, 0.122
mmol) was added via syringe to the reaction at —20 °C. The reaction was then allowed to
warm to rt over 2 h and added to 7 mL each of a 10% aq. K2COj3 solution and CHCls.
The organic layer was separated and washed with water (2 x 10 mL), dried (Na;SQa),
filtered and concentrated to dryness. The residue was taken up in CHaCl; and added to
25 10 cm of flash silica gelina 2 cm dia, column. Elution with 100% CH;Cl; (100 mL) and
2.5% MeOH/CH;Cb (200 mL) gave 37 mg (91%) of the title compound as a yellow
solid, ‘
The following compounds were prepared by using the general method given in
Example 2:
30 7-Chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-4-o0xo-1,4-
dihydroquinoline-3-(2-phenethyl)carboxamide;
7-Chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino})-4-oxo-1,4-



was diluted with Et OAc giving the desired conpound as a white solid.
1H NVR (400 MHz, DMSO-d6) S 15.15 (br s, 1H), 8.64 (s, 1F& 7.63 %,
1H), 7.58 (s, 1H), 7.37-7.33 (m 2H), 7.29-7.24 (m 3H) Neger(lber P06
H J=54H), 431 (q, 2H, J =7.3 Hz), 3.59 (q, 10 2H, J =

Hz), 3.03 (t, 2H, J = 6.9 Hz), 1.58 (t, 3H, J = 7.3 Hz);

-7-Chl oro-| -nethyl -6-(1, 2, 3, 4-tetrahydronapht hyl -1 -am no) - 4- oxo- 1, 4-

di hydr oqui nol i ne- 3-carboxylic acid, 1H NVRZ3400 MHz, CDC13) S 15.10
(s, 1H), 8.62 (s, 1H, 7.77 (s, 1H), 7.62 (s, IM 7.33 (d, 1H J =

Z' Ei) !_IZ)Z’ 11_ 356]7_ %ﬂgg]qu'i_‘)%mit3g&gi%iegmgfaﬁoewara%camlde gnd’ 311), 2.86 (m

7-Chloro-1-ethyl -6- [4?'Mbﬁqxe}tﬁsﬂlﬁe(mQBWﬂeﬁﬁﬂyﬂfbhiphﬂwDX—@mM4¢kMdlr oqui no
| i-ne-3- car boxyl

7- Chl or o- I-cycldﬁ&ﬂg?W“@hF%3@@?ﬂ&%?@%ﬁﬁﬁ@@%@F%ﬁPﬂﬁ)] 4- oxo0-1, 4-

di hydr oqui nol i ne- 3-car boxyl i c aci d;
7-Chl oro-1I -ethyl -6-[ 3- nethoxy(phenethylan1no)] 4- 0x0-1, 4- di hydr oqui no
li ne-3- 20 catboxylic acid; Example 3

7-Chl oro-1 -ethyl - 6- b—%lz%bb%ﬁ@fb@lﬂ@tdﬂmm Rohpdyo s Rehdi-Famiddy-ALR6100
line-3 carboxylic acid;
7-Chl oro-1 - et hyl - 6-[ 4- br ono( phené¥irdrpairefipe-earbpedia adid di hydr oqui nol i

- ne-3- carboxyli ¢y, Elﬁhﬂa-(%i d1chloro-5-ﬁuorobenzoyl)-3 dlmethylammtgacrylate A mixture of
7-Chl oro-1| -ethyl - 1oro henet hyl am™no) | - 4- oxo- | hydr oqui nol
i ne-3- carboxyl i @h¥ ,BCﬁtmethylammoacrylate (3.10 g, 216 mmol) and N,N-diisopropylethylamine

7-Chl or o- - el | (8 -5 4449095 RREAPHAS A9k §:0iimbo 4kidiisibagui nol

i ne-3- carboxylic acid
7-Chl oro- | -et hyl ﬂl@rqbgn@wbﬂmr@p 6b92 &R Aeymal) wascrddedsdron-wise vis@ddition fugeel 3

- 30 carboxylic (S'FV& 86 m. The cloudy yellow solutjon that formed was Iaced in an oil bath at 85-90
7-Chl oro-1 -ethyl - 6- (4-phenyl bat’yl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-

carboxylic acid; °C} 2Afies &yrtbe mixtee ghat fopmed was filtered and the solid was washed with
7-Chloro-1-et hyI begze(né Rheayl Binh ¥ hiad e bR 4nP e rebiafls Hh ViR QO ROLdRGRs

-3- carboxylic acid
15 (50 mL) The solid that didn't dissolve was collected and washed with hexanses (20 mL).
The resulting solid was partitioned between water and EtOAc. The EtQAc layer was
washed with water (3 x 25 mL), brine, dried (Na250,), filtered and concentrated t0 5.0 g
(69%) of the desired compound.
b. Ethyl 2-(2,4-dichloro-5-flucrobenzoyl)-3-(2-phenethylamino)acrylate, A

20  suspension of ethyl 2-(2,4-dichloro-5-fluorobenzoyl)-3-(dimethylamino)}acrylate (1.014
g, 3.03 mmol) in 10 mL of EtOH was treated with neat phenethylamine (0.4 mL, 386
mg, 3.19 mmol) added drop-wise via syringe. After stiming at rt for 75 m, the mixture
that formed was filtered and the solid was washed with EtOH leaving 620 mg (50%) of
the acrylate as a white solid. 7 _

25  c. Ethyl 7-chloro-6-fluoro-1-(2-phenethyl)-4-oxo-1,4-dihydroquinoline-3-
carboxylate. To a solution of ethyl 2-(2,4-di01:110r0-5-ﬂuorobenzoyl)—3-(2-
phenethylamino)acrylate (656 mg, 1.60 mmol) in 1.5 mL of DMF was added solid
KzCO; (227 mg, 1.64 mmol). The resulting mixture was placed in an oil bath at 130 °C
for 16 h. Once at tt, the reaction was added to water. The gummy solid that formed was

30  partitioned between water and EtOAc. The aqg. layer was exiracted with EtOAc (2x 10

mL). The pooled organic layers were washed with water (2 x 15 mL), brine and dried



7- Chl oro-1| - et hyl - 6-(2- phenyl cycl opropyl am no) - 4- oxo- 1, 4- di hydr oqui nol

i ne-3- carboxylic acid; 5

7-Chl oro-1 -et hyl - 6-( 2- phenylcyclopropylanlno) 4- oxo- | , 4- dih)avembsrrgro
i ne-3- .carboxylic acid,

7-Chl oro- 1| -ethyl-6-(1- naphthylethyl-l-anino)-4-oxo-1,4-dihydroquinol
ne- 3- carboxylic acid;

7-Chl oro-1 - et hyl - 6- ( 1- napht hyl net hyl ani no) -4- oxo- 1, 4- di hydr oqui nol i ne
-3- 10 carboxylic acid and

_7 ((::glr g{)gy: | gt QZ: %ﬁ%ﬁﬂ, nofz%xﬁ: removet? ?n vacuo glvmg é’iijng&Bﬂ%lflhln%les!ugg 3
7-Ch|oro-1-ethyluﬁmﬂ&wz 3, 4- tetrahydronaphthyl-l am no) -

4- oxo- 1, 4-di hydr oquj nol i pe- 3- (n pr.o rbo e To .a sol n ..
of 7-chl oro-1 -eth q] tglﬂ @'ﬁgorﬁf" @f‘?lﬁ%‘h 'gﬁ dr&‘ﬂr‘f'ﬁ?ﬂn Zl?’u ‘c'f'}' oxylic acid.
1, 4- di hydr oqui noAtsaan&rdfaﬂ@pxyﬁlb& i dio- (-@27 ﬁegeth )-8930-MacdilydidumoRds- 3
CHC13 at -10 _C was add d neat

30 L,
benzyl chi or of orFEREEEE 1 M- 35@%] g gk 0 ﬁ?ﬂﬁq)GNRf‘ﬁé%?‘W?ﬁiﬁﬁedman

cold for 45 m n@aPkatP4QRY t@ S 916;46&10 dnce Ztreﬂﬁ&nxﬁrew filt8RB hnd Wasedcide d
via syringe to the reactiqn at ﬁ§ §act|on m?g t hen al |l oned
to warmto rt oV¥fr QXHOngt%ata%M%g P8 ot ACides % aq. K2CO8

sol ution and CHGL3-chidiel- %2 I\Eﬁﬁbtﬁ i)fs;(@n 3Vv\ﬂs‘étr§l%ﬂﬁ6ﬁ94pﬁ€h c&m&a@hedxovm 4-h

water (2 x 10 ML dried {tered and concentrated

dryness. The re lbwowgolfr&k%ﬁﬁrhwhﬁ m&szlgémra@é\ga dessribast lﬂﬁxe?ﬁlw the
flash silicajgelgidtom gmﬁrﬂagllsglatéaq}l B ieldE! ut| on with 100% CH2C12 (100
m.) and 2.5% McOH CH2CI 2 (200 ave 37 919 of the title
conpound as a yeBY viing thomptiod mrfétam@%ﬁ@tbp ﬁélowmwemnwdwp@ PEPaTsar ed by
using the generaj. CHBI’CD Rebed % enfIB@RYP)-Snifo)-BEko-1,4-dik droqu1nol1ne-3-
7-Chloro-l-ethyl-6-(1,2,3,4-te rahydronaphthyl- -anlnoy- 4-0xo0-1, 4-
d|hydrqu|noI|néméméﬂﬂbﬁ@hethyl)carboxanlde

7-Chl oro-|-ethyl-6-(1, 2, 3, 4-tetrahydronapht hyl - 1-am no) - 4- oxo-1,4 14
Novenber 2006



23 di hydr oqui nol i ne- 3- ( 2- di net hyl am noet hyl ) car boxam de and
7-Chloro-1-ethyl-6-(1, 2,3, 4-tetrahydronaphthyl -1-am no) - 4: oxo-

di hydr oqui nol i ne- 3- (pyr| dyl met hyl ami no) carb oxami de. 5 EXEWPEGI@I’“ZO%
7-Chloro-1-(2

phenet hyl)-6-(1,2, 3, 4-tetrahydronapht hyl -1 -am no) - 4- oxo- 1, 4-

di hydr oqui nol i ne- 3-carboxylic acid a. Ethyl

2- (2, 4-dichl oro-5-fl uorobenzoyl) - 3- (di met hydsam no) acryl ate. A m xture
of ethyl 3, 3-dinethylanm noacryl ate. (3 10 g, 21.6 nmol) and

N, N-di i sopropyl ethylamne 10 (8.0 niL, 5, 94% 45.9 nmmol) was stirred
at it and a solution of 2,4-dichloro-5 ff ‘b‘énzoyl chloride (4.92
g, 21.6 mml) was ammaﬂf ?@ﬁ?ﬂlbﬁta@@hTrJthBrtW&hlo:@VBéﬂzﬁfK-ﬂl,Dﬁ 4~

The cl oudy yell ow sol ution t ornmed was placed in an qil bath at
85-90 C. After 3 h‘e"t“ﬁéd’ﬂ?%’t”ﬁfﬂ’éﬁ“ﬁé{t")ﬁﬂxﬁéd dhfdrequinolyed-carhaxyiiceacid

solid was washed wit f'fhelaﬁ[l%ﬁff@ chibR1-ER5Ke- tlliiwetnﬁhma ﬁriﬁﬂtﬁxﬁ:a&)&doxo-

and the residue was triturated with hexanes V\T&l e sol
¢

that didn't dfssbfdivfreuisdinescadexditdacidbisngipi hmﬁe&af]ésS}@@S VES .

The resulting Soélétéiimﬂﬁé a&@fd‘iﬂgttb %%?evﬂﬁgl%%nmtn?&hcﬁnQ‘hg?o%@mgzhﬁpounds in
Et OAc | ayer was washed with water (3 m), brine, drieg

(Na2SO4), filterEadleadand dmserrlsodestsd f@rd-h@r @ﬂgy to(igtgbi omhm@e[gﬁgﬁi’%hmdmg
conpound. b. to rat ¢

Et hyl 2- (2, 4-di chl oro- 5 fI uor obenzoyl ) - 3- % E}henet hyl am no)acryl ate. A
20 suspensi on of Tablehly| Inhibition or Enhancement of [SJTBPS binding by 6-Su stltuted Quinolones
2-(2,4-dichloro-5-fl uorobenzoyl)-3-(dinet hyl am no)acrylate (1.014 g,

3.03 mmol) in 10 mL of EtOH was treated with neat phenethylam ne (0.4
m., 386 ng, 3.19 mmol.) adde@f drijop-wi se via syringe. After stirring

at it for 75 in, the buf ormed was %irhibiganed and the solid
was washed with EtOH | e 6| 0 ng (50% {BfhancementataIT8PE as a white
solid. 25 c. Ethyl fin Rat Cortex at T0pM

7-ch|oro-6-f|uoro-l-(2-phene4hy|)-4-oxo-1,4-d|hydrqu|noI|ne-3-
ear boxyl ate. To a solution of ethyl
2-(2,4-dichloro-5-fl uorobgnzayl )-3-(2- phenethylam no)acrylate (656

ng, 1.60 mmol) in 1.5 DME'was added| solid K2C03 (227 ny, 1.64
mmol ). The resulting m X#fe was placed ip an oil bath at 130 C for
16 h. Once at it, the reagtion was added to water. The gummy soli.d

that fornmed was 30 part ned bet ween wat er and FDtOAc. The aqg. | ayer
was extracted with Et OAsy (2 QH
HsCO
©\/\ 62
NH
F
T s
- NH
Cl
T g
B NH
Br
40

NH

NH 85 (ICsp = 4.0uM)

£

NH . 38

E



m.). The pool ed organic fayers were washed with water (2 x 15 i),

brine and dried 14 Novenber 2006 24 (Na2

SH4), The sol vent was

renoved in vacuo, giving 572 ng (96% of the desired qui HbNgF&ubey 2006

7- Chl oro-6-fluoro-I-(2-phenethyl)-4-o0xo-1
ylic acid. A solution of ethyl

7-chl oro-6-fl uoro-|-(2-phenethyl)-4-oxo-1
carboxylate (516 ng, 1.38 mol) in 5.7 nL
was placed in an oil bath at 113 C for 3
m xture was filtered and washed with wat
ng (98% of the acid as a solid. e.

7-Chl oro-1-(2-phenethyl)-6-(1,2,3,4-tetra
-1, 4- di hydroqui nol i ne- 3earbexyl i c acid.
described in Exanple 1, title con
yield. By using the nethod iy Exanple 3,
prepared: 7-Chloro-| NH

- (benzyl) - 6- (4- phenyl but yl £23 am no) - 4- oxo
carboxylic acid. 14 Nove 006 25 Exa
/ 5S] TBPS binding in rat _ by 7-chl or
t et rahydr onapht hyl - 1- am -4-0x0-1,4-dih
acid The ability of
7-chloro-l-ethyl-6-(1, 2,3 et rahydr onap
1, 4- di hydr oqui nol i ne- 3-car boxyNHc acid to
[ 35S5] TBPS was determ peeh according to th
nmet hod. The foll ow ng § ! }
for their ability to inhi\bi

or enhance |

cortex. Table 1: | nhi bi ti¥n or Enhancenen
6- Substi t ut ed Qui nol one %6 | nhi
2nM TBPS '

(2
W

¢

&

()8

o

OMe

HN,

, 4- di hydr oqui nol i ne- 3- car box

, 4-di hydroqui noline-3 5

@6 an ag. 6 N HO solution
h 40 m Once at it, the
er (2 x 10 niL) to give 466

hydr onapht hyl - | - am no) - 4- oxo
Usi ng the procedure :
pboun isolated in 6%

I he ?&ﬂgg%ﬁjﬁﬁtconpounds wer e

- 1, 4- di hydr oqui nol i ne- 3-

pl esghichdul, @t i on of
p- 1-et hyl'-6-(1, 2, 3, 4-
ydr oqui nol i ne- 3-car boxylic

ht hyT4 §Ceem ) - 4- oxo 5

i nhibit the binding of

e previously described

5 1 and Zgwere also tested
B5S] TBPS binding to rat

I of [35S] TBPS bi ndi ng by
pi tion ogo { Enhancenent } of

35

€5

84 (ICso = 2.0 uM)

26
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=2.7M
0" A~ NH 50

Nin Rat Cortex at 10M K
NH Br 40 NH NH 65 (I C 0=4.0M
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MeQ

1

NH

27

12

65
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31
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ICsp = 1.4pM

66

72

85 (ICso = 2.7uM)
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NHO 10 NH H3CO 62 NHF 26 NH C
NH 36 14 Novenber 2006
@, 74 (1Cs= 1. 71W
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\'1 /35 NH/ O NHNHG65 NH84 (ICs=2.0M OCv HN 26 NH 14
Novenber 2006 27 MO/ 12 MO NH OMNH 65 ,,AH11 NH

n- C8HL7
p n-C6H 13\ / NHIT 31 HO-~NH {17} MO J~p | Cso :1.4M14ﬁﬂPWt@62b\l&
yNH/ 72 OVe Me NH 85 (1Cso = 2.7M

28

NH
Q/\J ' 32
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/@/\/ NH;
HO 321

Table 2: Inhibition of [>S]TBPS binding to rat cortex by Quinolone Amides and Esters

. o o
R % Inhibition or
| {Enhancement} of 2nM TBPS
al N :

in Rat Cortex at 10pM

HN™ " 86 (ICso = 1.51M)

HiN I =
(A 79

65

iCsp = 880 nM




OVe NH 59 14 Novenber 2006 28 NH 32 OH NI -12 HO [321 Table 2:

I nhibition of [35S] TBPS binding to rat cortex by Quinol one Am de
Esters N OOR %Inhibition or / ~ {Enhancenent} of 2nNﬂﬁ§§@yem§efEﬁb6

Nin Rat Cortex at 10M HN -' 86(1C50=4,5M HN I i 79 HN 65 [1C50 =
880 nM 5 14 Novenber 2006 29 WHAT IS CCAIMED I S: 1. A conpound
having the Formula l: 5RO RS 00 ,NRIO1R31 R7 #NRZRs R or

a pharmaceutically acceptable salt, prodrug or solvate thereof,
wherein: 10 R, is selected fromthe group consisting of hydrogen; an

optional | we$pbstd EFWAGED 1s:

1. A compound having the Formula I:
5 Re Rs O O
N
Rig” | Rs |
R; N R
Rs Ry

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:
10 R| is selected from the group consisting of hydrogen; an optionally substituted
alkyl, and aralkyl;
each R, is selected from the group consisting of hydrogen and optionally
substituted alkyl;
each R; is selected from the group consisting of hydrogen, optionally substituted
15  alkyl; a group OR;; and NR2R13;
Rs, Ry and Rg are independently selected from the group consisting of hydrogen,
an optionally substituted alkyl, and halogen;
Ry and R, are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Ry and R are taken
20  together with the nitrogen atom to which they are attached to form a heterocyclic ring,
with the proviso that Rg and R g are not both hydrogen at the same time;
Ry, is selected from the group consisting of hydrogen, an alkali metal, a negative
charge and optionally substituted alkyl;
R); and R,; are independently selected from the group consisting of hydrogen,
25  optionally substituted alkyl, aralkyl, aryl, cycloalkyl and cycloaralkyl; or R, and R;3 are
taken together with the nitrogen atom to which they are attached to form a heterocyclic
ring;
provided that the compound of Formula I is not 1-methy}-6-(1-imidazolyl)-7-
chloro-1,4-dihydro-4-oxo-3-quinoline carboxylate and 1-methyl-6-(1-pyrazolyl)-7-
30  chloro-1,4-dihydro-4-0x0-3-quinoline carboxylate.



al kyl, and aral kyl; each R2 is selected fromthe group consi sting of
hydrogen and optionally substituted al kyl; each is's I ted fr

t he group consisting of hydrogen, optlonally substltuted%'%§O¥HW&W;HHQ6
group OR, and NR12R 3; R5, R7 and R$ a i ndependently selected from
the group consisting of hydrogen, an ogﬁionally substituted al kyl,

and hal ogen; R9 and R10 are independcntly sclccted fromthe group

consi sting of hydrogen, optionally substituted al kyl, aral kyl,

cycl oal kyl and cycloaral kyl; or RO and RIO are taken 20 together

with the nitrogen atom ached to forma

het er ocyclic r?ng, vj\} ?1 ?“%hf%"vn Qﬁé{?‘%{“@‘%@‘t and RIO are not both

hydr ogen at the sane tineg; Rll |§ sq{ecéedcﬁron1the group consi sting
of hydrogen, an alkali netal, a g g.t|v; gharge and optionally
substituted al kyl; R12 and Rlﬁ 0

group consi sting of hydrogen, 25 op y substiituted al kyl,

aral kyl, aryl, cycloal kyl and cyel oafal Kyl ;Reor R12 and R13 are taken
together with the nitrogen atomto wnlcﬁ1they are attached to forma
het erocyclic ring; provided that the conpound of Fornmula | is not

1- et hyl - @'phhﬂ?léi@@ﬁﬂaﬂlly)acc? tabid sautoprﬂedﬂrgobrwpbﬁ@ tHer@ 0 wheftiti: nol i ne

carboxylate and 1-neth 6 1- yrazol yl)-7- 3

chl oro-1, 4-di hﬁﬁrlésﬂe%&%ﬁ@ndbﬁ? g@mpﬁen%ﬁmwymogen B4 oRGQRlysubiteied

30 2. A cq ng the Formula Il: RO RS 00 NOH Rol it
R7 N Rz R@ﬂﬁg%@gagﬁ%hpharnaceutlcaIIy acceptabl e salt, prodrug or

sol vat e t her eofeaciwRefsakelzcted from the group consisting of hydrogen and optionally
substituted alkyl;

10 Rs, Ry and Ry are independently selected from the group consisting of hydrogen,
an optionally substituted alkyl, and halogen;
R and Ry are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or R and R are taken

together with the nitrogen atom to which they are attached to form a heterocyclic ring.
15

3. A compound having the Formula III:

Re Rs O O
N OH
| i
(HzC)y

Ry N” R,
Rs Ry

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:
R1, Ry, Rs, Ry, Rg, Ro are as defined in Claim 1;
20 nisaninteger 0, 1,2, 3 or 4.

4. The compound of claim 3, wherein n is 2.

5. The compound of claim 3, wherein R; is alkyl, Ry, Rs and Rg are hydrogen

and Ry is halogen.



Ri is selected fromthe group consisting of hydrogen; an optionally
substituted alkyl, and aralkyl; each R2 is selected fromjthe grou
consi sting of hydrogen and optionally substituted al kyl ;145%019%",“8@?2006
and R8 are independently selected from qe group consi sting of
hydrogen, an optionally substituted al Kyl, and hal ogen; RO and Ri o
are independently selected fromthe group consisting of hydrogen,

opt i onal | yo.séyisompoundef ciairyl, wheran R@lg,comy@m@alﬁikyl and cycl oaral kyl ;

or RO and R o aken_, t ther, with.th Lt n. at.om t o, whi ch
they are att acﬂ'féghio(go"ﬁberﬂ}xlsa%’gﬁeﬁg’rd’g%%mdgon P}Elﬂéyl'f}gl%%fo ﬁ“@@ﬁgghnd

havi ng th&iiﬁﬁj’rﬂ@ﬂiﬁoliﬂel-}cﬂhoﬁﬁic@cﬁl; [/ NOHIIl (HONn RT NR2 RS R
or a pharnmaceuti cal IK acceptabl e salt, prodrug or solvate thereof,
wherel & R, F)-REhloper]-cieyl-0ri8.2ah s GnARhY ) oA ox0g0Mm | s
an integerg: 213 0 : compound of claim3, wherein nis
2. 5. The (%:Ig dré%l’}\]'édgfé %F%ﬁ%@{ca%r ein R is alkyl, R2, R5 and R8 are
hydrogen and RB){7sCliiatcetrethyl-84 1 3By tdrehydofiphtldal- 16amifopdmpmodndl of
claim1l, erein _saﬁld cor’rBou dis; 7-Chloro- | -ethyl-6-(1,2,

3, 4- t et r alAYBRAGBRRIHPT3-caboxieg)d 4- oxo- 1, 4-

di hydr oqui nol i ng: b 4.6 _agid: Aonxa-l A-di o aline 2. :
(R 7-Chl'or o- | - SR TEARRDLS §-FRrindamrs ooyt diipdpoauinoline 3 caboxstic
- di hylér ocaeidyol i ne- 3- car boxyl i ¢ aci d;

(5)-7-Cnloro-1-pthire 9-dly %3-St 4 DA ByatogBoiRd 3 By e *

acid;

7-Chloro-1-ethyl-6-(benzylamino)-4-oxo-1,4-dihydroquinoline-3-carboxylic
acid;
I5 7-Chloro-1-ethyl-6-(phenethyl-2-amino)-4-o0xo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-[4-methoxy(phenethylamino)]-4-o0xo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-[ 3-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
20 carboxylic acid,;
7-Chloro-1-ethyl-6-[2-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid,;
7-Chloro-1-¢thyl-6-[4-bromo(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
25 7-Chloro-1-ethyl-6-[4-chloro(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-(3-phenylpropylamino)-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-(4-phenylbutylamino)-4-oxo-1,4-dihydroquinoline-3-
30 carboxylic acid;
7-Chloro-1-ethyl-6-(4-phenylbutyl-2-amino)-4-o0xo-1,4-dihydroquinoline-3-

carboxylic acid,;



di hydr oqui nol i ne- 3-car boxylic acid; 7-Chloro-

- et hyl - 6- (1- am noi ndanyl ) - 4- oxo- 1, 4- di hydr oqui nol i ne-3 -carh oxy]i

10 acid; 7-Chloro-| 14 ﬁoverﬁ er 2006
-ethyl-6-(2-aninoindanyl)-4-oxo-1,4-dihggroquinoIine-S-carboxyIic

aci d;

7-Chl oro-1| - et hyl - 6-(benzyl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3- car boxy
lic acid: 15 7-Chloro-1-ethyl-6-(2-phenylpropylamino}-4-oxo-1,4-dihydroquinoline-3-
7-Ch|oro;khﬁ%gﬁﬁégﬁ&phenethyl-2-anino)-4-oxo-1,4-dihydroquinoline-S-
car boxyl i c acid,

7- Chl or o- | - et hyl-€Blofdt ety ax@ (leanelethyl aminap) ox d-10kdihidbqdinblink-Bqui no
| i ne-3- carboxylic acid; 7-Chloro- | -ethyl-6-[3-nmethoxy(phenethyl
anino)P-4i%¥@31¥%mﬁﬁﬁydroquinoIine-S- 20 carboxylic acid; 7-Chloro-
-ethyl -6- [2-net | ¢ R NC = = - di QM Nl ne-3 -
o Dol i ¢ 2 Egy{ PRRARNIN 218 DA bariafiprn - Fafiift) OB Pl

- et hyl - 6- [dxhlramidqinesetdnlydadic acid] - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-
carboxylic acid; 25 .

7- Chl or o- | - ePHR/PhasTacentinally ascaptable sHi PIRATAS ] SAYEK BRO%- di hydr oqui nol
i ne-3- carboxylic acid,

7-Chl oro-1 - et hyl - 6- ( 3- phenyl propyl am no) - 4- oxo- 1, 4- di hydroqui nol i ne-3
- carboxylic acid; 7-Chloro- |

- et hyl - 6- (4- phenyl but yl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne-3- 30

car boxylic acid;

7-Chl oro-1 - et hyl - 6- (4- phenyl butyl - 2- am no) - 4- oxo- 1, 4-di hydr oqui nol i ne
-3- carboxylic acid; 14 Novenber 2006 32 7-Chloro-|

- et hyl - 6- ( 2- phenyl propyl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-
carboxylic acid; 7-Chloro-|I

- et hyl - 6- (2- phenoxyet hyl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-



5 carboxylic acid, or 7-Chloro- | -nethyl-6-(1,

2,3, 4-tetrahydronapht hyl - | -am no)-4-o0xo-1, 4-

di hydr oqui nol i ne- 3-carboxylic acid; or a pharmaceuti cal | ylbabowpmbet 8006
salt, prodrug or solvate thereof. 14 Novenber 2006 33 7. A
pharmaceuti cal conposition, conprising t conmpound of Forrmula I: RO
RS 00RO N\ R3B R7T NR2 R8 Rl or a pharnmaceutically acceptable
salt, prodrug o ol vate. thereof.. wherein; Rl is selected fromthe
aroup bonsi st aPBRHEa s iglh Raing e bR BB A TR T o
aral kyl; each R2 is selected fro thﬁ grupoconsi sting of hydrogen
and optionally substituted al kyll{j9 each |R3 Jis selected fromthe group
consi sting of hydrogen, optiomalt @ s 10 al kyl; a group
OR,, and NR12R13; R5, R7 and R8 arg depeéndent| yisel ected fromthe
group consisting of hydrogen, aR optyi ol 'Rz substituted al kyl, and
hal ogen; R9 and RI O are independent| Rzseétected fromthe group

consi sting of hydrogen, optionally substituted al kyl, aral kyl,

cycl oal kyl otphagpaseyticalasceptahle sl ardrg o solvate tresat, Wisrdigget her

wWth t ni troggn: i : 1 o
et orooycl i ¢ 11 RGS TRIER b gt Rk A A ORUly sbpfiuted
hydrogen aslkylnendsaakkyt;i me; R | i s selected fromthe group consisting

of hydrogen, an alkal.i netal, a negative _charge and optionall
substituted al k‘?ﬂ"i?lﬁRi%%W@@“é‘?@P%%%ﬁ&@ﬁP?W@@ﬂ% PEPBHN he

group conskimediiypydrogen, 20 optionally substituted al kyl, _
aral kyl, aryl, cycloal kyl and cycl oaral kyl; or R12 and R13 are taken

together with tdémshi;ts sshentedaramthaogranp consistieg ofhpdragenopeehally shiotitated
heter OﬁyCl é.]ﬁyl; a group OR,; and NR12R13;
Rs, R; and Ry are independently selected from the group conéisting of hydrogen,

an optionally substituted alkyl, and halogen;
Ry and Ry are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Rg and Ry; are taken
15 | together with the nitrogen atom to which they are attached to form a heterocyclic ring,
with the proviso that Rg and Ry are not both hydrogen at the same time; '
Rij is selected from the group consisting of hydrogen, an alkali metal, a negative
chﬁrge and optionally substituted alkyl;
Rz and R;; are independently selected from the group consisting of hydrogen,
20  optionally substituted alkyl, aralkyl, aryl, cycloalkyl and cycloaralkyl; or Ry, and Ry3 are
taken together with the nitrogen atom to which they are attached to form a heterocyclic
1ing;
provided that the compound of F ormula I is not 1-methyl-6-(1-imidazolyl)-7-
~ chloro-1,4-dihydro-4-ox0-3-quinoline carboxylate and 1-methyl-6-(1-pyrazolyl)-7-
25  chloro-1,4-dihydro-4-oxo-3-quinoline carboxylate; and
a pharmaceutically—acceptable carrier selected from the group consisting of

excipients and auxiliaries.



ring; provided that the compound of Fornula I is not

1- met hyl - 6- (1-1im dazolyl)-7- chloro-l,4-dihydro-4-oxo-3-qfinolin%
carboxyl ate and 1-nethyl-6-(1-pyrazolyl)-7- 25 4 November 2006
chl oro- 1, 4- di hydr o- 4- oxo- 3- qui nol i ne capﬁfxylate; and a
pharmaceutical |l y-acceptabl e carrier selected fromthe group
consisting of excipients and auxiliaries. 14 Novenber 2006 34 8.
The conposi ti ongofmel.ai it i Nt i d
navi ng he. For il - RO RgoRE e T i RO TR bD AR GREREHT
phar maceut havang thedovepadbl e salt, prodrug or sol vate thereof,

wherein: Rl is selected fromthe group consisting of hydrogen; an
optional Iy substituted alkyl, arfg aRal Kyl ;Oeach R2 is selected from
t he group consisting of hydrogen mndigpthonally substituted al kyl;
10 each R3 is selected fromth&lgrao :ist$mg f hydrogen,
optionally substituted alkyl; agpgroy 9:,,R§nd NR12R13; R5, R7 and
Rs are independently selected fromthe gyoup”consisting of hydrogen,
an optionally substituted al kyl, and ﬁaﬁ%gen; R9 and Rio are

i ndependently selected fromthe group consisting_ of hydrogen, 15

opti onal | yolstiparmacudigaliy aegeptable Stk prodreg en sohy ks thersnd vairEdBar al ky! ;

or RO and Ri o ape;dt N i n e

they are att achfe{glstsgi@?gtrigo ggﬁ%?géugyf%#%ﬁgﬁlﬂdh E&%ﬁ’t tiﬁ{egn%)l?%wggﬁ%eﬁat
R9 and RlOaleyleambaralhgi;h hydrogen at the sane tine; Rl1 is selected

fromthe group consjsting, of . hydrogen, an.al kal.j t al negative
charge and opt i IRy SRLE Feabe GoRy Forsmeos hydfae s oty
i ndependengipy¥igfldegtyed fromthe group consisting of hydrogen

10 each Rj is selected from the group consisting of hydrogen, optionally substituted
alkyl; a group OR;; and NR;R3;

Rs, Ry and Ry are independently selected from the group consisting of hydrogen,
an optionally substituted alkyl, and halogen;
Rg and Ryg are independently selected from the grbup consisting of hydrogen,

15  optionally substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Rg and Rq are taken
together with the nitrogen atom to which they are attached to fonn a heterocyclic ring,
with the proviso that Rg and R, are not both hydrogen at the same time;

Ryj is selected from the group consisting of hydrogen, an alkali metal, a negative
charge and optionally substituted alkyl; )

20 Rz and R;3 are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, aryl, cycloalkyl and cycloaralkyl; or Ry, and Ry3 are
taken together with the nitrogen atom to which they are attached to form a heterocyclic
ring;

provided that the compound of Formula I'1s not 1-methyl-6-(1-imidazolyl)-7-
25  chloro-1,4-dihydro-4-oxo-3-quinoline carboxylate and I-methy1-6-( 1-pyrazolyl)-7-

chloro-1,4-dihydro-4-0x0-3-quinoline carboxylate.



optionally substituted al kyl, aral kyl, aryl, cycloal kyl and
cycloaral kyl ; or R12 and R13 are taken together with the nj r%%%” 006
atomto which they are attached to forma heterocyclic PQ@%VG er2
provi ded that the conpound of Fornula I %s not

1-nmet hyl -6- (1l -imdazolyl)-7- 25 chloro-f,4-dihydro-4-oxo-3-quino|ine
car boxyl ate and 1-nethyl-6-(1-pyrazolyl)-7-

chloro-1, 4-di hyglr Or it ¥ PositioH bPekin§, REBRME 8dBportl DRYERRS cof®RRnd
35 9. The conposition of claim 7, wherein the conpound cConprises a
conpound huawigthe Fhenalkrula 11: RO RS 0 0 NRo OHII R7 NR2 R8
R1 5 or a pharmaceutically acceptable salt, prodrug or solvate
thereof, wherein: R is selectedRerona oup consi sting of

hydr ogen; an optionally substituthed gﬂp aral kyl; each R2 is
sel ected fromthe group consig%Qng og ang optionally
substituted al kyl; 10 RS, R7 andg R&~gfenrhggpendently selected from
the group consisting of hydrogen, n optionally substituted al kyl,
and hal ogen; R9 and RI O are independéht[y sel ected fromthe group
consi sting of hydrogen, optiqnally substituted al kyl, .aral kyl,

et oalky ora Rt edS by PoraHe ses? BRS & et Bkt WS nor v t h
the nitrogen atomto which they are attached to forma heterocyclic

ring. 15 10. ThR:iesmgesd fiophtheBraupAORtimaMeasenii Girpabnbstituted

conpri ses gkﬁpgﬁﬂﬁgﬂﬂfhaving the Formula Il1: Ry RS O0 N OH |1
each R is selected from the group consisting of hydrogen and optionally
substituted alkyl;
10 Rs, Ry and Ry are independently selected from the group consisting of hydrogen,

an optionally substituted alkyl, and halogen;
Rg and Ry are independently sclected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Ry and R, are taken

together with the nitrogen atom to which they are attached to form a heterocyclic ring.

15 10. The composition of claim 7, wherein the compound comprises a compound

having the Formula III:

Ry Ry O O
N OH
| i

(CHz)n R; rl\| R,

Rsg Ry

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:
Ri1, Ry, Rs, Ry, Rg, R are as defined in Claim 1;
20 n is an integer 0, 1, 2, 3 or 4.

11. The composition of claim 10, wherein n is 2.



(cHZ) R7 NRZ R8 RL or a pharnaceutically acceptable salt, prodrug or
solvate thereof, wherein: R, R2, R5, R7, R8, RO are as %ﬁglned||5
daim1; 20 nis an integer 0, 1,2,3 or 4. 11. The conposiiiBAVERber 006
claim 10, wherein n is 2. 14 Novenber % 6 36 12. The conposition of
claim 10, wherein R is alkyl, R2, R5 and R8 are hydrogen and R7 is
hal ogen. 13. The conposition of cIa|n17 wherein the conpound is: 5

7-Cnl or o- I ety ooy ()Qmé% ;t?(i AaibPi6 Qﬂ—)/e‘il&ﬁ 'i’(‘}@yélﬁyll Rb, &MU R; e RfRoderttind

dlhydrqu|noI|ne 3 car |c aci
(R -7- Chld}ﬂshdeghyl-G (1 2, 3, 4-tetrahydr onapht hyl -1 - am no) - 4- oxo-1, 4
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carboxylic acid;
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25 7-Chloro-1-ethyl-6-[4-bromo(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
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5 R8 Rl or a pharmaceutically acceptable salt, prodrug or solvate

t hereof, wherein: Rl is selected fromthe group consisting of
hydrogen; an optionally substituted alkyl, and aral kyl; Eablveabes2006
selected fromthe group consisting of hydrogen.and optionally 10
substituted al kyl; each R3 is selected f4%mthe group consisting of
hydrogen, optionally substituted alkyl; a group OR, andNR12R13; R5,
R7 and R8 ar e i htlepeAdstitddyfos deantaaert o TNSHsqdawpoapnsingtthagebf:
hydrogen, an optionally subst.ituted nﬁlétkyl’ and hal ongn'_ 15 R9 and
R10 are i ndepend@HHTSfriNg 8 anationtip meechef Syl HEAtRISRITIITHY o fAYE Ob gen,
opti onal | yosmbshi beb&ehal kyl . aral kyl, cycloal kyl and cycl oaral kyl ;
or RO and R o are taken together with the nitrogen atomto which
they are attached to forma heterg)gcyglicbri@g, wi th- the proviso that
R9 and R10 are not both hydrogen at h B time; RI1is selected
fromthe group consisting of IRgf oy anyal &l i netal, a negative
20 charge and optionally substituteg R12 ahd R13 are
~independent |y selected from the & ouj siBting of hydrogen,
optiona |y substituted al kyl, aral kyRg dhyl, cycloal kyl and

cycl oaral kyl; or R12 and R13 are taken together with the nitrogen
atom t o whorchpHaheyceatiealigtacaspshde sabt, bardmgortetvatcobhyebt, evherdimg; 25
provi ded that the conpound of Formula | is pot ) .

1- met hyl - 6- ( 1- i i gaslsttse from the groypsonsisting ¢hhyrtpeanaperiogdbnwbstiuted
car boxyl at n 5 byl - 6- (| - pyrazol yl)-7-

chloro-1, 4@§?hyﬁ%€i§§léxo- 3-qui nol i ne carboxyl ate. 14 Novenber 2006
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each R; is selected from the group consisting of hydrogen, optionally substituted
alkyl; a group ORpy and NR ;R 3; |

Rs, Ry and Ry are independently selected from the group consisting of hydrogen,
an optionally substituted alkyl, and halogen;

15 Ry and Ry are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Rg and Ry are taken
to gethér with the nitrogen atom to which they are attached to form a heterocyclid ring,
with the proviso that Ry and R are not both hydrogen at the same time;

| Ry is selected from the group consisting of hydrogen, an alkali metal, a negative
20 charge and optionally substituted alkyl; |
_ Ri2 and R;3 are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, aryl, cycloalkyl and cycloaralkyl; or Ry, and Ry are
taken together with the nitrogen atom to which they are attached to form a heterocyclic
ring; ‘

25 provided that the compound of Formula 1 is not 1-methyl-6-(1-imidazolyl)-7-
chloro-1,4-dihydro-4-ox0-3-quinoline carboxylate and 1¥methyl—6—(1;pyrazoly1)—7~
chloro-1,4-dihydro-4-oxo-3-quinoline carboxylate.



R7 N R2 RB R 5 or a pharmaceutically acceptable salt, prodrug or
solvate thereof, wherein: R is selected fromthe group consisting of
hydrogen; an optionally substituted alkyl, and aral kyl; Fadevembes2006
sel ected fromthe group consisting of hyq%ogen and optionally
substituted al kyl; 10 R5, R7 and RS are 1 dependently sel ected from
the group consisting of hydrogen, an optlonally substituted al kyl,

and hal ogen; nd ected frontthe

consi sting of h{x%r ogﬁnemethﬁflogdlegﬁlsg %f:sr%(lln ut &g %ﬂulgylcomg Omp%und
cycl oal kyl hamsk ¢ topatlaitkyl ; or R9 and Rio are taken together with
the nitrogen atomto which they are attached to forma heterocyclic
ring; 15 provided that the conpougd Rf Eornpla | is not

1- net hyl - 6- (1-i m dazol yl)-7- chquo-t 4-di hydr o- 4- oxo- 3- qui nol i ne
carboxyl ate and 1- et hyl - 6- (| Fyr a2 7
chl or o- 1, 4- di hydr o- 4- oxo- 3- qU|nq%’- ~t%%ate."16. The nethod of
claim 14, wherein the conpound c nprlse~ npound havi ng the
Formula Ill1: Ry R OO/ NOHIII (B2 R7 NRZ 20 RB R or a
pharmaceutical |y acceptable salt, prodrug or solvate thereof,

wher ei b ma,ptrazmamtmﬁv acReptalite salt, eredugier solate thereofaiterdn: n is an

integer 0, 1, 2 or 4. .17. . The net hod.of im1l16
25 18 The met nBbToReErR R bt Ko onn o ute o ShadEs e SR st
hydr ogen aﬂﬁﬂ_ﬁﬁhhgkpplogen 14 Novenber 2006 40 19. The nethod of

claim9, wherein the conpound is: o )
each R; is selected from the group consisting of hydrogen and optionally

substituted alkyl;

10 Rs, R7 and Ry are independently selected from the group consisting ef hydrogen,
an optionally substituted alkyl, and halogen;

Rg and Ry are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Ry and R, are taken
together with the nitrogen atom to which they are attached to form a heterocyclic ring;

15 provided that the compound of Formula I is not 1-methyl-6-(1-imidazolyl)-7-
chloro-1,4-dihydro-4-oxo-3-quinoline carboxylate and 1-methyl-6-(1-pyrazolyl)-7-
chloro-1,4-dihydro-4-oxo-3-quinoline carboxylate.

16. The method of claim 14, wherein the compound comprises a compound

having the Formula III:
Re Rs O 0O
Qj/N OH
| I
(CHa)n R, N" R,
|
20 _ Re Ry

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:
R1, Ry, Rs, Ry, Ry, Ry are as defined in claim 1;

nis aninteger 0, 1, 2, 3 or 4.
17. The method of claim 16, wherein n is 2.

25 18. The method of claim 16, wherein R; is alkyl, R», Rs and Rg are hydrogen and
R7 is halogen.
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car boxyl i ¢ aci d7-Chloro-1-ethyl-6-(1-aminoindanyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic
7- Chl gro- 1- et hyl - 6-[ 4- brono( phenet hyl am no) ] - 4- oxo- 1, 4- di hydr oqui nol
ne- 3- lBar 6yl i c acid; 25

7- Chl oro-1- et hy) ~Brof &1 Gl O0PRS RGN AE B £3B% Brodmifiofhd¥ LA HO!
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i ne- 3- carboxyl’i c acid;
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- et hyl - 6- (#4;ghenyl but yl - 2- am no) - 4- oxo- | , 4-di hydroqui noline-3 -
car boxylic adid;
5 7-Chloro-1-ethyl-6-(phenethyl-2-amino)-4-ox0-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-cthyl-6-[4-methoxy(phenethylamino)]-4-0xo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-] 3-methox y(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
20  carboxylic acid;
7-Chloro-1-ethyl-6-[2-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-[4-bromo(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
25 7-Chloro-1-ethyl-6-[4-chloro(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-(3-phenylpropylamino)-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-(4-phenylbutylamino)-4-oxo-1,4-dihydroquinoline-3-
30 carboxylic acid;
7-Chloro-1-ethyl-6-(4-phenylbutyl-2-amino)-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid;
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- et hyl - 6- (2- phenyl propyl am no) - 4-oxo- | , 4-di hydroqui nol ine-3 -
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| -methyl-6-(1,2,3 ,4-tetrahydronaphthyl- | -am no)-4-oxo-1, 4-

di hydr oqui nol i ne- 3- car boxyl i ¢ acid; or_a pharmaceutically acceptable
salt, prodrug orChlorerateth e(ﬂazhenylpmpylarwﬁ@)rﬁyaxwﬁ difpdrogeiapiamd- of

anxi ety a%@rﬂo‘%&ﬁ‘é?&dd' sorders, which conprises 10 adm nistering to a
patient in neé Such treatnment an effective anount of conpound of

Formul a | as def-Chieto-lretoll-#i- @ phenox ilphanime)wiko-dHd-iihyaogeapotine-8- sal t
thereof. 21. A nethod for the treatnent of convul sions, which
conpr i Ses C&‘d??ixml%%“éﬁqg to a patient in need of such treatnent an

ef fect i ve amount cafons QIRANAT P2 5L kR dtoRphygel hRgihilged-fum 1 or a
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23. A nethod for the treatnment of major depressive and bjpol ar,
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defined in al m armaceutically accepta
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conprises admnistering to a patient in need of such treatnent an

ef f ecti ve dmumdetieid footp aenthedt of@mRulsionk, wisich derhpieed admirdétedimng tb 2or a
pharmaceutical |y acceptable salt thereof. 25 25. A nethod for the

treat ment ReFCRidnnsekel sughfreamentan sifectve ampwntof epmpernd et ogapladis i n
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26. A 1§Et %d A ﬁ{eﬂ{\ﬂt@lﬁb{]{h% %Ie%{&t 8% in M}'gr %11 CbllﬁgH &8 %d&l[?lﬂytlé{'lﬁé fbnasn%efti(rg:ﬂ{n

subst ance ~"abu Ises adm nl‘s errng ' to a pa
of such trigatekotsual tre:itflféﬁt an/éffectlve amount of compound of Formula I as defined in

claim 1 or a pharmaceutically acceptable salt thereof.

23. A method for the treatment of major depressive and bipolar disorders, which
comprises administering to a patient in need of such treatment an effective amount of
20  compound of Formula I as defined in claim 1 or a pharmaceutically acceptable salt

thereof.

24. A method for the treatment of chronic or acute pain, which comprises administering
to a patient in need of such treatment an effective amount of compound of Formula I as

defined in claim 1 or a pharmaceutically acceptable salt thereof.

25  25. A method for the treatment of neuroses, which comprises administering to a patient
in need of such treatment an effective amount of compound of Formula I as defined in

claim 1 or a pharmaceutically acceptable salt thereof.

26. A method for the treatment of withdrawal-induced convulsions from substance
abuse which comprises administering to a patient in need of such treatment an effective
30  amount of compound of Formula I as defined in claim 1 or a pharmaceutically

acccptable salt thereof.



30 amount of conpound of Forrmula | as defined in claiml or a
pharmaceutically acceptable salt thereof. 14 Novenber 2012 42 E?. @06
method for the treatment of phobias, which conprises adnirt SCEFORE

a patient in need of such treatnent an ffective anmount of conpound
of Formula | as defined in claiml or a“pharnmaceutically acceptable
salt thereof. 5 28. A nethod for the treatnment of panic disorders,
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anmount of defimpdimelaiof I ofopharhactutimsllyladceptableisalt Hesdohy | or a
pharmaceutically acceptable salt thereof. 31. A nmethod for the
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treatment of bipol af .mapj c disorders, which conprises .adm ni.stering
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accept abl els 2 methpsdiapthe trratment gEPeRH frappatia #nd acpiesnetsdisgsaers oyhich | on

defi ciytc di jeh: [ : i 3 ' J '

necd of suShPECadnlil R ETRpRAAT in LR o i Ekeaiedind B Sltholfof
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10 Formula | as defined in claim1l or a pharnaceutically acceptable
salt thereof. 35. A nethod for the treatnent of disorderﬁgfﬁch aE 6
anxi ety and stress related disorders, depression and ot ay rabes 30
di sorders, epilepsy and ot her seizure digsorders, insomia and

rel ated sl eep disorders, and acute and chronic pain by enhancenent of
chl ori de conductance through the site nediating the action of

conpound of Foryml Ardefid fdPthd flehMetht bPmsdrAinEpdinOfvhith RBAHABGidhiisigtetiNg
acceptable salt thereof. 36. A nmethod for the treatnent of disorders

rel at ed tdolagatientrignegicoiFuoivirgatmgntan effechve anewy ei compoundpditonanla I as

age rel ated_.cogni tii.ve, decline, senile de ti Al zheiner's disease,
s?eep disd&ﬁ%?@uﬁﬂ$%1bPE@p*%ﬁﬁ%%ﬁ”@iﬁ@?ﬁﬂ%@@éggH?H%gsInarcolep;y and
i di opat.hic h rsomia by inhibition,of chlorj condugt.gnce t hrough
Lhe oy So. e STngs BIRRe4 DY ( st CoRpRanEaBE oI A TR e e d

in clai m lifinBteRRgEdRpARIN ffkded 0REERRFARN& 3R kffectivR@LRRE of compound of

Formula I as defined in claim 1 or a pharmaceutically acceptable salt thereof.

34. A method for the treatment of cognition deficit disorders, which comprises
administering to a patient in need of such treatment an effective amount of compound of

10 FormulaI as defined in claim 1 or a pharmaceutically acceptable salt thereof.

35. A method for the treatment of disorders such as anxiety and stress related
disorders, depression and other affective disorders, epilepsy and other seizure disorders,
insomnia and related sleep disorders, and acute and chronic pain by enhancement of
chloride conductance through the site mediating the action of compound of Formula I as

15  defined in claim 1 or a pharmaceutically acceptable salt thereof.

36. A method for the treatment of disorders related to learning and memory such
as mild cognitive impairment, age related cognitive decline, senile dementia, Alzheimer's
disease, sleep disorders involving reduced wakefulness such as narcolepsy and idiopathic
hypersomnia by inhibition of chloride conductance through the site mediating the action

20  of compound of Formula I as defined in claim 1 or a pharmaceutically acceptable salt

thereof.



