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03/ 097364 PCT/ USQ3/idA 4 is in the field of medicinal chemistry. In particular, the invention

relates to substituted quinolone carboxylic acids and their derivatives, which modulate,

via a unique site, the effect of y-aminobutyric acid (GABA) on the GABAA receptor
complex in a therapeutically relevant fashion and may be used to ameliorate CNS
disorders amenable to modulation of the GABA 4 receptor complex.
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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 GABA-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 majority
of fast inhibitory synaptic transmission is a result of GABA binding to the GABAA

25  receptors. GABA4 receptors are ubiquitously expressed throughout the CNS with almost
all neurons staining for their presence. The GABA4 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, €, m, and p families. The most prevalent combination of GABA, receptors is a



2 stoichionmetric conmbination of the 2 x a, 2 x (3, and 1 x y subunits, with
the remaining subunits relegated to substituting for the y subunit during
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Certain antibacterial fluoroquinolone antibiotics have been inplicated in

clinical 2eeP@pofhesliggenqimotiriars hie dne el Yrse PR ibsirsiieds | P (1986)

Jour nal of Agldriil eddORidle ﬁo%ggﬁéﬂlﬁitw nisd Cﬁﬂﬁl&l TR 8 -wh&dy stliBPsRN KJ,
Brodie MJ (1985) Lancet ii: 16 é S, et al. (1987) Program and
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Agents @& % %%b%{ sNew York 1987. Abstract 30, pg 101).
Experi msnt ally, or oq |noI ones have been denonstrated to produce

Alternative sites for modulating the GRC have been described. For example,
neuroactive steroids are non-hormonal steroids that bind and functionally modulate the
GRC. The current role of neuroactive steroids in GABA, receptor pharmacology is
supported 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, fluoroquinolones 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
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GRC modulators that are active without side effects.

20  Summary of the Invention

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 Cl 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 site 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,
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Enhancement of GABA-mediated chloride conductance is useful for the treatment and
prevention of such disorders as anxiety and stress related disorders, depression and other
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 CI” flux mediated through the GRC, containing an effective amount of a
compound of Formula I in a mixture with one or more pharmaceutically 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 quinolones having the

structure of Formula L
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(C3, 5M on i nduced chloride currents in embryonic rat

hi ppocarrpalofrﬂwflmﬁgorl ail'hle@@ddata denonstrate that C3 is a positive efficacy
nodul at or of GABA-gated chloride channels. Fig. 2 depicts receptor subunit

selectivity and dose-dependent positive efficacy of
Brief Description of the Drawings

Fig. 1 depicts the potentiating effect of 7-chloro-1-ethyl-6-(1,2,3,4-

15 tetrahydronaphthyl-1-amino)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (C3, SpM)
on GABA (G, 10 uM) induced chloride currents in embryonic rat hippocampal neurons.
These data demonstrate that C3 is a positive efficacy modulator 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 acid (compound 3, CMP 3) versus diazepam (DZP) on GABA induced
currents (Igapa)in expressed human GABA4 receptors containing o, 3,y, versus o,3,v,
subunits.

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

25  amino)-4-oxo-1,4-dihydroquinoline-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- napht hyl -1 -am no) - 4- oxo- 1, 4- di hydr oq
ui nol i ne-wo sassexyl i c acid (conpound 3, CWP 3) versus di arepmos/{(494%) on
GABA i nduced currents (I GABA)i n expressed human GABAA receptors containing
al(3zyz versus a2132y2 subunits. Fig. 3 depicts a conparison of
7-chloro-1-ethyl-6-(1, 2,3, 4-tetrahydronaphthyl-1- 25

am no) - 4- oxo- |, 4-di hydroqw nol i ne- 3- ca|6boxyl ic acid (conpound 3) and

D azepam (DZP) on time spent in the dark in the Muse Light-Dark

Transition al\r{g anx1ety6:ffA Xla(sats%wn b 1§c§rgasg é}u%mﬂ%@ck%n?%@fl %@Gé&%@ anant | -anxi ety

effects, shown Hé® Picre

conmpound 3 c@h@amblammatbifé)zm that of DZP. Fig. 4 depicts a conpari son of
7-chloro-1-ethyl- 1,.2, 3, 4:.1 I-I

ami no) - 4- oxo- 1, I‘%F%@F%%Fﬁ?ﬁ?éfﬁ(’@, %@5 (I)f@ galﬁy&(ﬂyagljth‘él id Di azepam
(DzZP) on p;mn@lme&(d ESaihpaiog@inlierReashok ¢lik z{m}d (bb’tﬁpdimﬁﬁ¢bn paM [P SYEBRRUri ng a 3
m nute period in the Vogel Mdel of Anxiety using 24 hour thirsted rats.
These det a RHBHEHTEOHC R Ate PHECYIPErS IS SHPBETITIS0%) UadAglosed HFE) - anxi et y

effects, as, ahew Fe&%tﬁé);mh@aﬂhgh%tet)tbfcéﬂtatgmsaft) SRR TReR' €

corrparabletot depi cts an ef
7-chl oro- 1- cta-.tamcmotist(ale the @smt@pmdymtﬁ@ﬁeﬂpmmw 3pn Get:ﬁﬁn@) elficenycand that

1,4-di hydro Ui nl(l)nd {'g aﬁ?s?e glx%lbl]!%lgnce ?dggs%%Pﬁ)cltlH %%108%65[35@ }il;}Sss%eTBPS 5

bi ndi ng to Tar°Cor open circ ence or of 3M
(cl osed circl e) Fimd d&ﬂctManj cfifes efl7-sldorarledthydf6- {1 1263, @@Béhydrmplphyirl ant agoni st

(+)-bic cullln The tad trat t he bsolut ce of
conpoun “éKB 13?‘%?/?08%%“ m§ ¢ ‘h"ét“’a‘”dn‘g %odmg i%oa? Icgcsn)érl cally

coupl ed tO cﬂ(ﬂﬁzéﬂﬁﬁhi(o;ﬁﬁﬁtclral@) arﬁﬁbﬁﬁ&én&dn—@& dl-De-oh383] SEBP.Spsi E@arer@O 26 depi cts
an effect of 7-chloro-l-ethyl-6 él 2,3, 4-tetrahydronapht hyl -1 -
ani no) - 4- o%MimﬂHFlﬁi’/@P?}ﬁG}nﬁﬁ’Bl% Z3eceRPT AR At F?f‘eécFBeSGSB‘HﬂSWH‘&F“Sm cl osed

circle), Cthﬁ@@l?lg&ﬁﬁ‘3(19£lﬁigteﬁbilf§|06ﬁp1@dqt@ aﬁ@-d@’s%@%f‘dt?{%ﬂ%bna@mc&pﬁ Sa- P,
open square) on fldni trazepam bi ndin Z receptors in rat

cort ex. These dft‘%ﬂ(ﬂéﬁﬁtﬁ[ﬂﬁ gegof t-pierodottindvnd.23-4-ttrahydsanephthdal-| y coupl ed
to and npﬁé& 8% o-flit] gﬁ&th'o mg&nterseca%xtﬁ&&m @&nfﬁne 3. dodaRIGEfman ef fect

of 7-chloro- 4. t et r ahydr onaph
ami no) - 4- O@ABMomntwdlpbqufi el ﬁﬂamswmatbmdwg tOtha@ABA(AGm@mdatB cl osed
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receptor.
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,50-P (open square) on Sa-pregnan-3o,20a-diol (5a,20a-diol, open circle)
inhibition of 2 nM [>>S]TBPS binding to rat cortex. As predicted, increasing
concentrations of 5a,20a-diol (a partial agonist) antagonize the effect of 3a,5a-P (a full
agonist). The inability of 5a,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-1,4-dihydroquinoline-3-carboxylic acid (compound 3) on 2 nM [**S]TBPS
binding to rat cortex in the absence (open circle) or presence of 30 pM norfloxacin
(closed circle) and 100 uM 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] nuscinol binding to the GABAA receptor in
rat cortex. These data denonstrate that conpound 3 does not act directly
on t he GABRAA3/9B6eptor. Fig. 8 depicts an effect of 10 M PCT/US03/14948
7-chloro-l-ethyl-6-(1, 2, 3, 4-tetrahydronapht hyl - 20

1- am no) - 4- oxo- |, 4-di hydr oqui nol i ne-3-carboxylic acid (conmpound 3, closed
circle) or 100 nM 3a, 5a- P (open square) on 5a-pregnan- 3a, 20a- di ol

(5a, 20a-diol, open circle) inhibition7of 2 nM[35S] TBPS binding to rat
cortex. As predicted, increasing concentrations of 5a,20a-diol (a partial
agoni st) ant n| ze the.effect of 3a,5a-P (a full agonist). The inability
of 5a, 20a- cﬂu °(n8n O%%MMi ze the effect of conpound 3 25 denonstrates that
conpound 3 does Fip10 dupictstthe elestolcmumﬂzrmﬁé&]rrmsmmr@ feint @t ofrtekhe GRC.  Fi g.
9 depicts the effect of_ 7-chlor t 1, 2,3 4-tetrahydronapht hyl -1 -
ani no) - 4- oxBilipted byl ik GERIPRo!-ft ?ﬁ@ %ﬁéﬁ%&?ﬁﬁxd&%@%ﬂ(‘cm%ﬂ EIon 2 nM
[ 355] TBPS ci?wa%cfa&ome B»%arb 1&%&dderﬂph@n@?ﬁ@ﬂﬁ%b&eﬂ&e(ﬂlogédrsq{xﬁé)d?r presence
of 30 Mnorfl'oxacin (closed circle) 00 M norfl oxacin (cI osed square).

The i nalfi | inrgsende (plosed|toangte) af GG @epplmbitad Bhepbddy aepsaiphanitalie ght war d
parallel Shictdiedt tﬁefbﬁis§8at AR SAPS BrlafRRANSs AR ERAShAAL SR hat compound

3 does not ac I'rec ane site-as the antibacteri VWO 03/ 097564
PCT/ US03/ 14@4d8turafe pagtribabitaliie nobshateacaninon site gf abBomlepi ct s t he di ssoci ati on

f d -
of 2 T35SI ToRS, gl 19 AT B4 6061 Byl 014 34 SRl 691070~ 1

di hydr oqui runimas)ed»&eocb,niddwyioqmnalmeds (achmphmmﬂ @ympwwﬁeombm&s ITBP®sed

t f 30 M pent bilit
o pent Kbartpdias oye) coupiies et oS er HEFOR o1 SRepRERsTERhd ng
i ndi cat es tmt@s&a@wpg a§d ﬁnwm 48’6@(@1&1&&%&%&%{1%%@@&%&@‘4) ctﬁe not share a

common site of action. 1 depicts the effect
7-chl oro- 1- leamlytb'064(®1@0®awpvéﬁcrmhﬂjﬂmﬂ éﬁaﬁrﬁeﬁwdﬂlﬁﬂghtwaﬂl parallel shift of

ami no) - 4- OX@%&L ghé‘éfﬁl‘ts%’ﬂfﬁl%‘)&dsé‘-?eséonwé XY énLo%s@a%sqha&e&qp&m@ s R 2 M

[ 35S] TBPS rat cortex in sence (open circle) or
presence ofacOdiBcly étdht)saad: st pcd’ ep)llorqdlmmm osed square) and 30 M Ro5-4864

(4 -chl ﬁ{:gdl aégg‘ggn]d'zegel dlséocﬁg!megf f{ﬁ]"[@?g bkﬂdﬁt{g ﬁ)c{m ﬁ‘mu&%r%fngm azepam

to prod a reg
initiated by 10 uM 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 ivermectin. The ability of ivermectin to accelerate

the dissociation of [**S]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 [3SS]TBPS binding from mouse forebrain
initiated by 10 uM 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 M mefenamic acid. The ability of mefenamic acid to

25  accelerate the dissociation of [3SS]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)-4-0xo-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'-chlorodi azepam 15 Fig 12
depi cts tweodiosmeci ati on of 2 nM [ 35S] TBPS bi ndi ng from mpasashoros ai n
initiated by 10 M7-chloro- 1 -ethyl-6-(1,2,3,4-tetrahydronaphthyl- 1
-am no) - 4- oxo- 1, 4- di hydroqui nol i ne-3-carboxylic acid (conpound 3) in the
absence (open circle) or presence (closed square) of 10 Mivernectin. The
ability of ivermectin to accelerate t Be di ssoci ation of [ 35S] TBPS bi ndi ng
i ndi cates that conpound 3 and ivernectin do not 20 share a conmobn site of
action. Fi gacé‘cﬁre@ﬁfh&@ésa%?it%b%%18@&% 4sQhk ng-aiuwc[ﬁﬁgéln-{c@? S binding from
nouse forebrain nitiate y
7-chl oro-1-ethyl -6-(1, 2, 3, 4-tetrahydronapht hyl -1 -am no) - 4- oxo- 1, 4-
di hydr oqui nol i.ne-3-car.boxyli¢ acid (conpound 3) in the absence (open
circle) or Dealdd pescriplion fthElverﬁl"“) of 10 M nefenanic acid. The ability of
mef enam ¢ aci d tlhe c@bpamndeldsefubinghit hgpediof frdh@htianare fulfsBSH fBRABlobesndi ng
i ndi cates that conpound and nefenam c acid do not share a comon site of
action. “Fi gr?pfi%nﬁgg?fgf’%“ he effect of
7-chloro-I-ethyl-6-(1, 2,3, 4-tetrahydronapht hyl -1 -
am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3Rscabbo>@yl ic acid (conmpound 3) on 2 nM
[35S] TBPS binding to rat cerebgylulifi the absence (open circle) or
presence of 30 M furoseni de 3R(c cl' rcRe). The inability of furosem de
to produce a dose-dependent rig N Ilel 'shift of the conmpound 3
dose-response denonstrates that €o ougd does not WD 03/ 097564
PCT/ US03/ 14948 8 act directly at t ane site on the GRC as the
| oop-diuretic furosem de. Detailed Description of the Invention The
conpounds Lb'iﬁfpﬂénﬂa@eutti@élﬁz RePESL it gﬁ-&ﬁug SPUERh AR AT SyIRMSE | tut ed qui nol ones
5 represented by Formula I: RO RS O NRO~/ 1 RBR1 R RRR

R, is selected from the group consisting of hydrogen; an optionally substituted

alkyl, amino, aryl and aralkyl;
10 each R, is selected from the group consisting of hydrogen and optionally
substituted alkyl;

each Rj is selected from the group consisting of hydrogen, optionally substituted
alkyl; a group OR;; and NR2R3;

Rs, R7 and Rg are independently selected from the group consisting of hydrogen,

15  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 Rg and R are taken
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;

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

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

25 ring.



or a pharmaceutically acceptable salt, prodrug or sol vate thereof, wherein:
Rl is selected fromthe group consisting of hydrogen; an optionally

substi tutwo o3apisyd , ami no, aryl and aral kyl; 10 each R2 i ®cyaiSexisas from
the group consisting of hydrogen and optionally substituted al kyl; each R3
is selected fromthe group consisting of hydrogen, optionally substituted
al kyl; a group OR,, and NR12R13; R5, R7 and R8 are independently selected
fromthe group consisting of hydrogen,9 15 an optionally substituted al kyl,
and hal ogen; RO and R10 are independently sel ected fromthe group

consi sting of hydr t j | kyl, cycl oal kyl
and cycl oar al kyl)ﬁi 919, l&?n o roémt%%ggstlje[grté%eggflﬁgI%hmtlﬁhﬁhe nitrogen atom
to which they are attached to forma heterocyclic ring wth the proviso
that RO and R10 are not both hydéog_n a} the sane time; 20 R11 is selected
fromthe group consisting of hyd %grﬁ an al kali metal, a negative charge
and optionally substituted alh% T B are |ndependently sel ected
fromthe group consisting of hydro, uot|onaH|y substituted al kyl,

aral kyl, aryl, cycloal kyl and c¥yel ogralfkylR2 or R12 and R13 are taken
together with the nitrogen atomto ®hi & they are attached to forma

het er ocyclic 25rablmgmawmm&@&%56me E’ﬂfl’bidﬁﬂ@/old&#ﬁe tHerebfjevhereirent i on aI so
relates to quin one nt ed OH
RN R e R Gl B RrEe R ey e S akine RS SN sol vat o
t her eof ,5 whaity@iand aRllkyl;s sel ected fromthe group consisting of hydrogen; an

optionally substituted 5 alkyl, and ara : .
P y each Ry 15 selecte% from the group COHS!SEIXg of hydrogen and optionally

substituted alkyl;

Rs, R;7 and Rg are independently selected from the group consisting of hydrogen,
an optionally substituted alkyl, and halogen;
10 Ry and Ry are independently selected from the group consisting of 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.

Also, the invention relates to compounds of Formula I1I:

Re Rs O O

N OH
(H,C) I 1]
¥ Ry N Rp
Rg Ry
15 or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

Ri, Ry, Rs, Ry, R, Rg are defined previously with respect to Formulae I and II
and n is an integer 0, 1, 2, 3 or 4.

For use in medicine, the salts of the compounds of Formula I-III 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



each R2 is selected fromthe group consisting of hydrogen and optionally
substituted alkyl; R5i R7 and R8 are independently selected fromthe group
consi st i rgomB/odmpad ogen, an optionally substituted al kyl, pamdiShaieogen; 10
RO and R10 are independently selected fromthe group consisting of
optionally substituted al kyl, aral kyl, cycl oal kyl and cycl oaral kyl; or RO
and RIO are taken together with the nitrogen atomto which they are
attached to forma heterocyclic ring. K so, the invention relates to
compounds of Formula Ill: RO RS OONOHIIlI (H2COn R7T NR2 11 RB R 15

or a phar uf. i I t ahl : r Sol-vat r .. Wher ei n:
L, R, o, ey doi, ARCER YR, £eAfuche bBEARA, Blay® R, LB R e |
and ||  anckci, prsphmsphiorit egeérFu@herthore2 wh&e thre cdmppords e inventediceitney t he salts

of the compounds of Formula 1-11] will b r i,.Gal | ept abl e
oaitor or naptgel, S0 phadbbicll ceopfpie RIRRES ¥t SR SAERSE 001 B
conpounds aanadrsdits) g gt @diuheoripotaesiinm saitspalkadine edréi metplhsaktyragecsidivabt y

t ahl | ts. Syjtabl eut i cal | t.abl | t f th
Compounds. PP SHYLHEI B O L 4E o keRE FPBNe S BRI mmy. 1 o

exanpl e, benfrsmimd sditg. M xi ng a solution of the conpound according to the
invention wth % solution of a harn? euticall acc&gﬂgabl e acid. such as

hydrochl ori ¢ acild® PEsqm pveriogdpciide iR Als SeAPF BFodEues F Be compnfLoino

03/ 097564 RGHhMSAI6IAIAGzend:fl, akh Prodfilk SilCb@fihélionsLizEiv4lives fthel, acetic acid,
benzoic acid, oxalic_acid, citric acid, tartaric acid, or phosphoric acid.
Fur t her nor OmpRWIdS Of Rermpbnbutisitae srdibheonveriibigdn e &4e W.r%ﬁ’f“e%ci di ¢ noi ety,
sui t abl @ pPhanpBaRIdtireahllY La%aeRtisR] frosadurss hivBE MctibR¥nd Jr6lardien aF kal i

netal salts, e.g. sodiumor potassiumsalts; alkaline earth netal salts,
e.g. cal ci utefle prodrug derivatives are described, for example, in Design of Prodrugs, ed. H.

Bundgaard, Elsevier, 1985.
Where the compounds according to the invention have at least one asymmetric
center, they may accordingly exist as enantiomers. Where the compounds according to

15  the invention possess two or more asymmetric centers, they may additionally exist as
diastereoisomers. 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-tetradecy]l,
n-pentadecyl, n-hexadecyl, n-heptadecyl, n-octadecyl, n-nonadecyl and eicosanyl groups.

Useful aryl groups are Cq.14 aryl, especially Cs. o aryl. Typical Cq.14 aryl groups
include phenyl, naphthyl, anthracyl, indenyl, and biphenyl 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 cycloalkylalkyl 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 forned with suitable organic |igands, e.g.
quaternary ammonium salts. The present invention includes within its scope
pr odrugs wb mBlgrseonpounds of Formula | above. |In general pcyush3/pmaegir ugs
will be functional derivatives of the conpounds of Fornula I which are
readily convertible in vivo into the required 10 conpound of Fornula I.
Conventional procedures for the selection and preparation of suitable
prodrug derivatives are described, forllexanple, in Design of Prodrugs, ed.
H.  Bundgaard, El sevier, 1985. V%ere t he conpounds according to the

i nvention h sty one as tr r hey may accordingly exi st
as enantloﬁﬁign) %ﬁaﬁbﬁmnnwﬁ%yﬁl s %@%%§§Hﬂ§“¥%g 15 the invention possess
two or nore asyiseit hylrogatkelrgoups ejudmy -20cikyl 'gmnpd dupstntbd by siroxy,

di ast ereoi so such .isoners and m xtures
thereof in' W‘n%l?yéib%ﬁyﬂehwli %"%gbgﬁydﬁ%‘ggtggc?ngtl dexngp)g(g(r)o&lgs of the present
i nvention. Usef lﬂ]seﬂﬂBdlB@@rgr@fp@mﬁldb BRygdfl eubblituticn hyeoneaifkierd InZ) alkylom ne and

i odi ne. _ Usef ul k %roups i nclude straight chain and branched C1-20

al kyl nguﬁ%mmséﬁmﬁ%#%’BW%ferany, C5-20 al kyl groups. Typical C5-20 alkyl
groups include 'ﬁl‘s@l@ﬂé&kylthﬁb SOl incliteREIBIrSLbstiAnio by bne SEtROOYL0 akydecy! ,

n- undecyl, n-dodecy -tricedyl, n-tetradecyl n- pent adecyl, n- hexadecyl
n- heptadecy¥mﬁﬁdﬁﬁﬂgﬂ%%VYemﬂyﬁﬁﬁﬁﬂﬁkﬁpdQﬁﬁ¢§y%%%§ﬁvpsgroups Useful aryl
groups are C6_145s8fuVdikyISaR6ahd@hiaiy ERinbGrANHR, ddRNIBR | (CRhdrdin®; %hd 9r oups

i ncl ude phenyl, naphthyl, anthracyl i ndenyl , and blphenyl groups. 25

Usef ul aryﬂhb%?ﬁn grawes- ude any of the above- nment i oned Cl - 20 al kyl
groups josubstit l ps.

oot i WEyTal ky LA R e A AP oA R Gl 20dhigy

cycl oal kyl aruph sghstiufsd byroy ofbe arsyiondly merticabddielkstantincgiedpsCl- 20 al ky!
groups substitu vy gr oups.
Exanpl es of 30K§§% lﬁﬂﬂ@%%K)Fiﬁﬁﬁpﬁéﬁ 5?%%%§w$ﬁctl §f§§gygﬁg§%ﬁﬁ%thyl and
cyclopropythMgwdgywﬁﬁigKMBefuI hal omret hyl groups include C1-20 al kyl

groups substituted with one re fluorine, chlorine, bromne or iodine
atoms, incl udi ng® FFUSY §F Phy 03/ 097564 PCT/ US03/ 14948 11
15 An amino group is —NHz‘

The term heterocyclic is used herein to mean saturated or wholly or partially
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 R;3 include any one of halo, halo(C;¢)alkyl, aryl,
cycloalkyl, C.5 alkyl, aryl(C;.0)alkyl, cycloalkyl(C;p)alkyl, hydroxy(C,.z0)alkyl,
amino(C).20)alkyl, alkoxy(C.20)alkyl, amino, hydroxy, thiol, alkoxy, and C;0 alkylthiol
groups mentioned above. Preferred optional substituents include: halo, halo(C,.¢)alkyl,
amino(C,.¢)alkyl, alkoxy and amino.

30 The synthesis of compounds of Formula I where R7 = Cl and Rjp = H can be
accomplished by reacting a primary amine, RyNHj>, 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 Cl1-20 al kyl groups substituted by hydroxy,

i ncl udi ngwbydngssgsaret hyl , 1- and 2- hydroxyet hyl and 1-hydr @xcyprsopydo4gr oups.
Useful al koxy groups include oxygen substitution by one of the Cl-20 al kyl
5 groups described above. Useful alkylthio groups include sulfur
substitution by one of the C 1-20 al kyl groups descri bed above including
decyl - and hexadecyl thi o groups. Usef ul? al kyl am no and di al kyl am no are
-NHR9 and - NROR10, wherein RO and R30 are C 1-20 al kyl groups. 10 Usef ul
di al kyl am | f. above-nentioned C1-20 al kyl

gr oups subs%t%ﬁnﬁélél%]g;aQ’glga%§/e fp(%t HEIS’ Ssrgéé\s/(?louspg nment i oned di al kyl am no groups.
Useful al kylthiol groups include anycbéme¢ he above-nenti oned Cl-20 al kyl
groups substituted by a - Sk ggoup. A carboxy gRQUP I $-CGOH 15 An amino
group is -NH2. The term het ro yclic is used hep\leln t n saturated or
whol ly or partially etbr8- 7Relhber ed HTD @+ 7- 10 nenbered

bicyclic ring syste consiW o] d fromone to four
het er oat ons indepeng%ntlyrzf'\gl ect ed Mot t eé)gp:éup co

isting of 0O, N, and
S, wher@i n the mExuhpgest and ful fur heteroatons can b

20ReH;] mcladd y
oxi di zed, the nitrogen can be opti.onall uat e zed, .and |nclud|ng any
bi cyclic grSBBiSmfth’r F’rélf’fmé‘ﬁsy ‘&SUT‘WQ pﬁgﬁ{}%{l ‘Fqsré'gf@?é]?@t“lﬂ’é?gf)@?‘? Tings is
fused to a HAAARNA and 1 AGinAN 3 WhEEM ?&ohzﬁﬂtﬂ[@%er ocycl i c ring can be
substituted on carbon or nitrogen it the resulting conpound |srﬁjztable

Exanpl es i ncl uddor @eﬁyraheélsrqéfomn%ﬁ%ﬁpsn%% wih EmuH%Otherﬁ]ilW}iy P

pi per azi ne,.,BRpRPRIak RE thels- au<§04’ helré &E%% RAkHRAQE) &ﬁ,be %fégar%ﬁ‘@s i ke. 25
Optional substituents on RL to R13 include an?: one
hal o( C11520)%h&y¢ 2 startipe fromespaimsagiadly avaigable 24 dighlera- 5-ﬂa9r9bf(neo>zﬂ chloyids (dy| |

cycl oal kyl ( hydr oxy(C 1-20)al kyl, am no(Cl_20) al kyl

al koxy(C1_ f%) éﬁ] %8F?Atﬁéﬁs?10 hydr oxy, thiol, al koxy, and C 1-20 al kyI t hi ol
groups menti oned above. Preferred opti onal substituents include: halo,

hal o( Cl1. 6) al kyl, am no(C1. 6) al kyI gg‘g(éland am no. 30 The synthesis of

conpounds of Formula | where R7 = = H can be
20 0O 0 0O O
Fj@\/kcl + ﬁ OFEt EtsN FMOH
cl Cl MeoN toluene ¢ Cl “NMe,
4 5 6
R4NH,

O O
30 Cl ,?1 2. 6N HCI, reflux cl NHR1
8 Ry

Examples of R|NH; 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-met hyl - 2-pyrrolidinone (NWP) wth

7- chl or o-woaBly1se6- f | uor o- 4- oxo- 1, 4- di hydr oqui nol i ne- 3- carloaAysos/c49aci d (2,
WO 03/ 097564 PCT/ US03/ 14948 12 commercially available from Acros, see
Schenme 1). Schene 1 0 O RO OO FI1 I CHRONH2 HHN1T I OH C N NW,
120-150C A N 10 Exanples of ) 2 J 3 RONH2 include substituted

benzyl am nes, substituted phenethyl ani Res, 3-phenyl ani nopropane, 1-

am noi ndan and 1-ami no- 1,2,3 ,4-tetrahydronaphthl ene. For the synthesis of

conpounds - | (Wi groups ot her than ethyl and cyclopropyl at R,
the 6-fl uo%’-@% (ﬁ'ﬁg"é‘{%’%?i ng material (8) can be prepared as in 15 Schene

2 starting /PSHBRSOnivating issky. \Thavartek fivhem@e SpaigehPaviey Batf (weighoigebfoy |
ehior! 95 Chugo RRSERIGH BHEAET LR SRR AN 8 & O
K2CGCB, DIVF Homlogédlate wa3Qrephrelil f(ﬁ.birﬁl!ﬂlgl-z@lay ag pﬁekioxslﬁﬂesﬁlibdﬂ!'ﬂﬁpe K& R 7 Exarrpl es
O N RS S LA B APLLENEL L SUPRL LU o0 benayl am nes
butylbicyclophosphorothionate binding to a chloride ionophore in rat brain via a novel
Ro5 4864 site. J. Pharmacol. Exp. Ther. 240:747-753, 1987). The tissue was
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
10  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 NacCl (J.T. Baker) and used immediately in binding assays. A
2nM concentration of [3 5 S]TBPS (86 Ci/mmol; New England Nuclear, Boston, MA,
USA) was incubated with 100 pl of tissue homogenate (10% w/v) in the presence or
15  absence of 5 uM GABA (Sigma Chem. Co., St. Louis, MO) and § pl aliquots of test drug
dissolved in dimethyl sulfoxide (Sigma Chem. Co.) (< 10 pl 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 a final volume of 1 ml with 50 mM
sodium potassium phosphate buffer (pH 7.4) containing 200 mM NaCl. Non-specific
20  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
25  known inhibitor of [>>S]TBPS binding or a test compound to tissue homogenates pre-
equilibrated with 2 nM [**S]TBPS followed by filtration 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

30  was quantified by liquid scintillation spectrophotometry. The data were evaluated by



35 assenbling the quinolone ring can be used as described in Atkins, et al,
Og. Process Res. & Develop. (1997), 1, 185-197. WO 03/ 097564
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filtration aiUe%th glass fiber filters (no. 32; Schleicher & Schuell,
Keene, N.H.). The dissociation kinetics 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 conpound to tissue
honogenat eslnprige Béngdiing dbnpfed with 2 nM [ 35S] TBPS followed by filtration at
various tine points after the

15 PHJMuscimol binding assay: The cortex from male Sprague-Dawley rats (160-200g)

was removed immediately after euthanizing and dissected over ice. The tissue was
homogenized in 15 vol of 0.32M sucrose followed by centrifugation for 10 min at 1000
X g. The supernatant 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,O 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,POy4, 100mM KCI, pH 7.4). The pellet 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 resuspended 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 zL) were incubated in Na'-free assay buffer with
SnM [3H]muscimol (25 Ci/mmol, New England Nuclear, Boston, MA) and 5 z4L of
dimethylsulfoxide (DMSO) or drug dissolved in DMSO. 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



addition of the known inhibitor or test conmpound. Allosteric nodul ators of
the known inhibitor or test conmpound will nodify the rate of dissociation
under thewe ososmdbs i ons whereas agents acting at conmon siPCE/USS/i49m0t
affect the rate. Filter-bound radioactivity 30 was quantified by liquid
scintillation spectrophotonetry. The data were eval uated by WO 03/ 097564
PCT/ US03/ 14948 14 nonlinear regression (G aphPad, Inc., San Diego, CA) to
obtain 1C50 (concentration at which hi f - maxi mal inhibition of radioli gand
occurs) values. In Vitro Binding Assay 2 5 [3H Fl unitrazepam bi ndi ng:
assays wer b d nti cal

ti ssue pr epél?g%c:hgaﬁgd 44 ?H{}g%?}is{e H%lh&@hn&[o\g%éf %%% db#%%j%réﬁgj sllgé}g with the
exception tfilabtich tMo@&a,ﬂlabeelaﬂcbesdfotlw@I Hy thzerplages ivith t@wendldofssay VITGABA.

[ 3H] Fl unitr n cl t MA) was
used 10 to l“Iagfge th&raglofi ”‘fgﬁréﬁq‘éaé‘gg? . H?e)e nigargn gvemlh%fﬁxﬁ% lonB?ﬁ & ing in

t he presenc\eereéva]uaaamwmﬂma:zemgmsm'ﬁheobkamaCy@eméEéyoalauas.ed by nonI i near
regression to obtain 1C50 and EC50 values. In Vitro Binding Assay 3 15

[ 3HIMuscli nol bi ndi ng assay: The cortex from nal e Sprague-Dawl ey rats
(160- 2009)_Ema&phﬁ¢mv@dali,4mdi ately after euthanizing and di ssected over

ice. The tissue _was @m g din. 15 vol rré 0.3ﬁg4 rose foll owed by
centrifugation F&78MY SRFA§IS a‘I Y ERLS, cybatipg smbrygs p t'ggﬁ BHES APV Brred to
a 38 nL po'lMH@i”%@@Ni@l ﬂl'dll@@atﬁ)Be‘]?Ké'&ﬁbrydsrw&é xRN ESundepdsepty doﬁdxﬁ&)s andd
centrifuged at 20,000 X g for 20 m.n. The nenbrane et was

§

20 pel
r esuspendedh$ braing q\}’éldy(%"liﬂdﬁﬁj alaepdde Henk’ P?d@ﬂe‘bfalt@ob@@?&{%ssr Giboptni n. The
resul ti sh bhodHZ R B Aptwik BRsddaraolit 8@ cAspRY buf fer
(40nmM %ZPOJJ&%B%tM% ,%%I—?Mzz S The Bgcl%laeP was rsesusgendec(i: in 35 nL of
Na+-free aslg@zfragmgmﬁéﬂmmn)camséqawe@ﬁ 113?@1 erzymeplution ¢anfaiias (mAd Dt hen
centrifuge t t T I
gNé’é‘l 1@% VO|§J4 ?\thg_‘?@ NaH,PbpY &, 1T &“M% d1al, ERAA €8, MRSse

resuspended 1n 1 ree assay rotéin 25 concentration of
nenbr ane praSpaysteiieon andeapain 20Hink(Sipye) Bhincetatpdrt 3PLotBiGPas¥8y. Al i quots

of menbrane re RHVGIT !il%pfo(' :1‘%9 ’i"iISS)ue \ﬁﬁélﬁer{tméﬂg %?rg-:d 1rpH§§§ cgﬁtgiﬁmgq me uf fer

with

15  of bovine serum albumin (BSA) and 1 mg/ml of ovomucoid (both Sigma). Tissue 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

20  resuspended 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

25  (Falcon “Primaria”) tissue culture dish which contained ~ 1 ml of the sera-enriched
MEM. The plates were maintained at 37°C, in 5% CO, and 100% relative humidity
until used in electrophysiological studies. Background proliferation of non-neuronal
elements was suppressed with cytosine arabinoside (10 uM, Sigma) for 48 hr 7 days after
initial dissociation.

30 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



5 nM [3H nuscimol (25 G /nmmol, New Engl and Nucl ear, Boston, MA) and 5 ,uL
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the i ncuwatiosrsaedi um was 1 nmL. Non-specific bindi ng was pdafiseztas
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ice-cold assay buffer. Filter-bound radioactivity was quantified by LSC
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modified recording pipette using a Picospritzer II device (General Valve Corporation).
The agonist-containing pipette was positioned 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 (Tektronix 2212),
recorded, after digital pulse code modulation (frequency 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.
Electrophysiolagy Assay 2
GABA, subunit transfected HEK cells are maintained at 37°C and 5% CO; 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 zg/ml amphotericin B, 100
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In vivo Pharmacology
Vogel conflict
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 thirsting.
Thirty minutes after injection (i.p.) of test drug, positive control drug (diazepam,
1mg/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
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mul ti - channe SW St em exchange olutions 1 n approximately 20 ns.
15  rectally, such as suppositories, as well as suitable 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, methyl cellulose, hydroxypropylmethylcellulose,
sodium carboxymethylcellulose, and/or polyvinyl pyrrolidone. If desired, disintegrating
agents may be added such as the above-mentioned starches and also carboxymethyl-

25  starch, 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
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the ani (@l sopohdilyS QEMNHzekd it %t capl@lek, (ROSBAA EHRIund e #@fé& S8ssblved punber  of
transitions between the two conpartnents. Carriers In addition to

adm ni st er i figrenpied in shipdleriuids, sach epfaiehels erdiquidneafn dp addir, grbilizere

i nvention %y‘peeadza nnistered as part of a pharmaceutical preparation
cont ai ni ng sul tabl e pharmaceutically acceptable carriers conprising
exci pi ents and desdible aharmeceutiguh preharhtamis,| Whielt @n e vesdgedtally, okludddorconpounds

ip::]tegaP;,?ipg;%ainof;??%ﬁp\é\@uﬁiitgg?s?%gﬁg %orﬁ?é?gf a c%ﬂ@f&lﬁ&:?&kt&n% %t l’ane o% 'il%fa%{i\aeb ly, the
: % 0se preparations which can

15  compounds with a suppository base. Suitable suppository bases are, for example, natural
or synthetic triglycerides, or paraffin hydrocarbons. In addition, it is also possible to use
gelatin rectal capsules, which consist of a combination of the active compounds 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



be adm nistered orally and which can be used for the preferred type of

adm ni stration, such as tablets, dragees, and capsul es, and al so

pr epar at iwo93mrniseh can be adm nistered 15 rectally, such asTdisppo®iusg ori es,
as well as suitable solutions for admnistration by injection or orally,
contain fromabout 0.01 to 99 percent, preferably fromabout 0.25 to 75
percent of active conpound(s), together with the excipient. Suitable
excipients are, in particular, fillers®buch as saccharides, for exanpl e

| act ose or sucrose, mannitol or sorbitol, cellul ose preparations and/or

cal cium 20 phosphates, for exanple k&&ﬁ@kqjun1phosphate or cal ci um hydr ogen
phosphate, as well as binders such as Starch paste, using, for exanple,
mai ze starch, wheat starch, rice starch, potato starch, gelatin,

tragacant h, 7 @RIy 1- #8164 O3 re DY EaPoiPh MDY 1 -BREASY R 1U-BR FaroqisiRENE M

car boxynet hyl cel | ul ose, and/ or polyvinyl pyrrolidone. |f desired,
disintegrating agents may be addettb&ylbnas4d t he above- mentioned starches
and al sg car boxyr%%tshyden@] gftm%}?-1certm.%:ddomﬁ@.gxcp?,hmyaydqumﬁ@&.' done, agar,

or alginic acid or a sa hereof, such as sodiumal'ginate. Auxiliaries
are, above cthoxylid agid (Asts! @92 ;@2 dgemels inaddanl ab Hmethyl-3-pyfroldinang avepl e,

silica, tal b G 4aGd Sal- f C I sl;earate or
cal ci um - oradeEhEPa3 ek B bR @) RiE 0 3 RERESH UpSHES. e
Wit h sui t abliesycinge.i Tigsesultingtlight yfellde snixtes, waspacedipiag tod ivathtap 14B€ tfer 1§ | ui ces.
For this purpose, centrat ed hay.i Q so ons 2 U , Whi ch
may optiona'ﬁ%“f8hﬁgﬁ maﬁWPﬁPéﬁﬁﬁgg%gﬁéQEBdFV§i%ﬁﬁkﬁﬁéP?%f?‘gﬁ%ﬁ%g

pol yet hyl ernselid) thucobmedwldsdsolted ynfiltranich, oxdhedé with ac g N KOl wotutiong128nd sui t abl e

organi c solvents or. solvent m res. Jln qrder oduce .cpat i ngs
resistant tB-gdatr {20" %rb@f Hg}%%@ x@ﬁ%@ﬁ%ﬁ@ﬁ&% I’Eij@ ]qfﬁ\le é‘éléd?tﬁgtol utions of
ﬁ uidt abl e C%ﬂnbﬁhﬁﬁiﬁaﬂhfilﬂaf@hiﬂﬂfbﬁi fﬁiﬁCMe@H (&WMLPGTHeLybmen@?]Eebﬂiaat e or

ydr oxypropynet hyl -ce ose al ate, are use e stuffs or pignents
mey be addeféquovftwoleﬁﬁ e Susd Feliondltd x lrﬁgfbf s siasdnert or
i denti fi catdubacted tol flhisPESIRhn tiRomABERFHYEIA utica@TtHeR8ld RS Wit of3%i Ve conpound
doses. 5 O her pharnmaceutical preparations, which can_be used orally,

i ncl udel SpuMePH{CHEpywasjadded e decmof glitadnip R, crpdia gelumny Elugigp withd b of o

capsul es mede, qf,q 9] AL P 1 ®Y1DI/OHAST bHeD88 mBUTVLPST 1B MifeSloRlpoitd 8Qr bi tol .
The push-fit capsules can contain the active conpounds in the form of

granul es, ellow sty nipe4i24&E. WHIFMR| (H0MEzsMS Oads) P dsibése] H), 8.66 (s, 1
H), 7.80 (s, 1 H), 7.63 (s, 1H), 7.32(d, 1 H, J = 7.7 Hz), 7.26-7.16 (m, 3 H), 4.90 (s, 2
H), 4.33 (q, 2 H, ] = 7.2 Hz), 2.92-2.80 (m, 2 H), 2.12-2.00 (m, 2 H), 1.92-1.86 (m, 2 H),
20 1.60(t,3H,J=7.2Hz). MS (M +Na)" 419. Anal Calcd. for Co;Hz,CIN,O; +0.25
HCI: 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 (S)-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-1,4-
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-aminoindanyl)-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid;



bi nders such as starches, and/or lubricants such as talc or nagnesi um
stearate and, 10 optionally, stabilizers. In soft capsules, the active
conpoundswarog/oprsef er abl y di ssol ved or suspended in suit alpica/usSosjuivds, such
as fatty oils, or liquid paraffin. In addition, stabilizers my be added.
Possi bl e pharnmaceuti cal preparations, which can be used rectally, include,
for exanple, suppositories, which consist of a conbination of one or nore
of the active 15 conpounds with a suppdsitory base. Suitable suppository
bases are, for exanple natural or synthetic triglycerides, or paraffin

hydr ocar bons. | 5 Ad6h4L Q6. o drindthdRyPARRb ! Laih RicdtRnotdE s RLdBIRC! &

capsul es, which ConsI st he "active conmpounds with a
base. Possidside base nmateri aI s include, for exanple, liquid triglycerides,

pol yethyl ene gly O@ﬁ slt??g‘fl' = ‘%IIZ‘;{@ %é—qtoxoalrépgﬂgdrf)q ino 1net3 blrb%i(%ﬁ)cr gléllt ?;[/:aons

for parenteral aqueOus ions
conpounds idmdgvater-sol ubl e form for exarrpl e, water-soluble salts and

alkallne sol utign active £o ds as

appr opri ate ol é}Il‘ﬂfj‘)'g eta\(’j)g W&B‘éﬁﬁ@ (%rfg ]g 581%? dipalmeg’-c %E(i ﬁ‘bl e

l'i pophi l'i ¢ &l V@Btdactin wahefb@ged ab i’iﬁb&dﬂl@lefladxbéptﬂlak fhe cfude r@Kt&imhﬁtur(SesarrE
oil, or synthetic fatty acid esters, for exanple, h ol eate or

tri gI ycer i d@%*@f“%éﬂ“b@%‘ﬂ@? %W@gd]l’ey%Fedéf@B’pf"f‘Hl@S@dYWSﬁ?fb‘@ ﬁr%ﬁ le in

PEG- 400) . %H%qyﬁsb%ﬁgﬁsW%bwsl@ﬁ”@&p@slfmﬁngnm}ﬁs%l{é)slmnﬁﬁﬁwy\h'Ch _
increase the Viscosity of the suspension, and include, for exanple, sodium

car boxynet Hyil, 2Ha17128 ode(m, 38drdis (611 H, hnid/Adiz) ek (adtl, Iopt 8 dhal35P, (at he
i bhi . 97564 PCT/ US03/ 14948 20
SUSpe“Sio‘i“ﬁgj—adﬁﬁf)cé)BS Kﬁy@?é‘?b%izéqfs% t, 38, MO, 3344

| oro-1"-et
4-t etrahydr onapﬁt(l?tydnoll-mnﬂlyieﬁ €142, htetrehydorphihvlr loeminnb-one-1,43- car boxyl i ¢
acid 5 To a

7-chl oro-| qs‘ﬁ@?qug‘o 1P%%ng%y(y§ goifl, 4H&\{1Y¥§(§?O(9%Hﬁo(‘;?gé> 51510 dRy FO% aci d
(Acros; 6.Q2 1¢9), 221 @, rARY b2 () 18Y) 788 (@f1 HL I rEtdnd); 22pynr/agllng slinone mas added

ne L2 3 Sl A 91l 1RSI e05 (PO T s 0. 140 Tl T
oi | batfs at 140G.¢érolhi Zethyl-6-[4-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid,
7-Chloro-1-cyclopropyl-6-[4-methoxy(phenethylamino)]-4-oxo-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-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-[4-fluoro(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-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,;



h. Once at rt, the reaction was added to 120 nL of an ag. 2N HO sol ution
and ice. The 10 solid that fornmed was isolated by filtration, washed with
an aq. 2NvH@/osmhbution (120 L), water (2 x 100 nL), MOHCTAISW3/HO481) and
Et OAc (50 mL). The solid that remined was then recrystallized from MeCH
(1400 nmL). The yellow needles that forned were isolated and washed with
met hanol (2 x 50 nmL). This solid was then subjected to flash colum
chromat ography. A solution of the sol i##in 35 mL of 4% 15 MeOH CH2Cl 2 was
added to 16 cmof silicain a 5 cmdia. colurm EIutlon with 1 L of 7.5%

ol low sol i d mp SHeogir o GriEae fab élwgm%*k‘h%ﬁ“&?”""””d "8. 66

(s, 1 H), cabBylicscidl H), 7.63 (s, 1H), 7.32 (d 1H J =77 H),

7.26-7. 16 2,92-2. 80
(m 2 H), T Z%“{’fﬁ'g‘?ﬁ%)'(z pfe‘g)ﬁdyiﬁﬁ%’pﬂg‘%“ﬁg“ °’X°jo ‘l‘@%"%"t“%’l‘é‘e' BoJ=7.2
Hz) . |\/B (gcdtrbNﬁglrb a8il9. Anal Calcd. for C22H21 C1N203 + 0.25 HCl: C, 65.08;
H, 5.28; 9 09; . H, 85;, N, 6.81.
The fol I°owi ng cg réﬂ?fﬂdsetma Pe(zﬂﬁ?‘érﬁ'gcryélﬂpﬁ’?ylﬂ@ﬂ% R 1#9‘?‘“@66‘31&08 FBed above:

(R) - 7- Chl orcarbokyliceicfay| - 6- (1, 2, 3, 4-tetrahydronaphthyl -

-am no) - 4-oxo-1,4- di hydra nol | carbox |ic aci -7-Chl oro- |
-ethyl -6-(1, 2, 372p}t1%rf’raﬁ?ﬂ%&ﬁdﬁﬁﬁ%ﬂ?tﬁylrl - %?x%?éighydioq&l oline-3-

di hydr oqui rbg}gogaﬁrc:ﬁ@gar boxyl ic acid; 7-Chloro-

-ethyl - 6- (6-nethoxy-1, 2,3, 4 tetrahydronaphthyl-l -am no) - 4- gxo- 1, 4-

di hydr oqui nol i né= Cﬁﬂ‘éfﬁrlb%&)g}ﬁr(é -ngphthy Imepthyiamésay4-qxo-1,4-dihydroquinoline-3- -

-ethyl - (Jcaﬁ;g;(}nglajaﬁ%gl) 4- oxo-1, 4-di hydroqw nol i ne-3 -carboxylic 30
acid; 7-Chloro-"|I -ethyl-6-(5-nethyl-
- am noi ndanyl ) - 4=(hiero4l, athsd16|—(>2dqh@qwmrlprn@ob4 oger olihydreduietiee-3\W0 03/ 097564
PCT/ US03/ 1 1. Chloro- 1 -ethyl-6-(2-am noi ndanyl ) -4-oxo-

yl id.
1, 4-di hydri)k(%ﬁ)lg)r(lofcl ne- 3- car boxylic acid; 7-Chloro- 1

- et hyl - 6- (benzyl am no) - 4- oxo- 1, 4-di hydr oqui nol i ne- 3-carboxylic acid;
Example 2
15 7-Chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-

4-oxo0-1,4-dihydroquinoline-3-(n-propyl)carboxamide
To a solution of 7-chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-4-oxo-
1,4-dihydroquinoline-3-carboxylic acid (37 mg, 0.093 mmol) in 5 mL of CHCl; at 10
°C was added neat EtzN (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. K,COj3 solution and CHCl;.
The organic layer was separated and washed with water (2 x 10 mL), dried (Na;SOy),
filtered and concentrated to dryness. The residue was taken up in CH,Cl; and added to
25 10 cm of flash silica gel in a 2 cm dia. column. Elution with 100% CH,Cl, (100 mL) and
2.5% MeOH/CH,Cl; (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-oxo-1,4-
dihydroquinoline-3-(2-phenethyl)carboxamide;
7-Chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-4-oxo-1,4-



5 7-Chloro- 1 -ethyl-6-(2-phenethyl am no) - 4- oxo-

1, 4-di hydr oqui nol i ne-3-carboxylic acid. The reaction was perforned as in
Exanpl e Iwexsmeptse4 hat t he crude reaction mxture was dil eCeadses/1494Et OAC
giving the desired conpound as a white solid. 1H NWR (400 Mz, DVBO d6) 6
15.15 (br s, 1H), 8.64 (s, 1H), 7.63 (s, 1H), 7.58 (s, 1H), 7.37-7.33 (m
2H), 7.29-7.24 (m 3H), 4.68 (t, 1H, J =5.4 Hz), 4.31 (q, 2H, J = 7.3 Hz),
3.59 (q, 10 2H, J = 6.4 Hz), 3.03 (t, 2H, J = 6.9 Hz), 1.58 (t, 3H J = 7.3
Hz); 7-Chloro- 1 -nethyl-6-(1,2,3,4-tetrahydronaphthyl- 1 -am no)-4-o0xo-
1, 4- di hydr i i ne-3 5 ecar y [ ' H. (400 MHz, CDC13) S 15.10
(s, 1H), 8.‘1@%}5‘%@“"%?<%5$?“t%é¥*‘ﬁ?3§*,@5%9%‘5‘aﬁéw?ﬁo, 7.33 (d, 1H, J = 7.0
Hz), 7.25-7.17 (IrGhlGiohl-etdylBi(1Ri34-trahyRlidnapl8h@d -{nsino)3Hpxo-2486 (m 2 H),
2.11-2.01 ( 2 , .1.91-1..87 2H); 15 .
7-Ch|oroJ-éﬁ*%mﬂ%pPﬂ?ﬁépﬁggvvgﬁkﬁgg%§réﬁ?wgr]-4-oxo-1,4-dihydroquinoline-3
- carboxylic acid; 7-Chloro- |

-cycl opropyl - 6-[ 4- met hoxy( phenet hyl g no) ].- 4- oxo- 1, 4-

di hydr oqui nol i ne- 3- car boxyl i ¢ acid;%ggﬁﬂ%]ro- I

- et hyl - 6- [ 3- merlonroriahveprtivyh®ne-119), 3,4 4etekpdrbn dpidiyI dimaiquj- noko-ng- 3- 20
carboxylic acid; 7-Chloro- | o . .

- et hyl - 6- [ 2- met hoxy( phenet hfiragreaypling-35e8049ke &4y dr oqui nol i ne- 3-

carboxyl i c gtk 2742 4Hi@NGv-3-fluorobenzoyl)-3-(dimethylamino)acrylate. A mixture of
-ethyl -6-[4-brono phenethylanlno% - 4- 0x0- 1, 4-di hydr oqui nol i ne-3 -
car boxylic oMl 4:3- methylamingagylate (3.10 g, 21.6 mmol) and N;N-diisopropylethylamine

-ethyl -G [ A(s%hhﬁr%%@ﬂﬁwch%s%kd e PxR-alsoftnigh ByHliaauionaki ne- 3-
carboxylic acid; 7-Chloro- | o N

- et hyl - 6- [ 4luorabenzsy bthdarige K P2 &) mal) sreadded dphyisk ve addiden fyaach-

carboxylic [y NI - . . : }
-ethyl-6-(§$%t%%$lgﬁ%gg&%&?k%?Foyg%g?%f%?lFﬁ?ﬁpggﬁfﬁgvfﬁg?%at&%%)carboxylic
aci d: 7- Chl°x a\fter 3 h, the mixture that formed was filtered and the solid was washed with

Lot CeBBsRY bRt BTGk SR ided i WVES AR WA i AR bria ARLAREY 1 ©

15 (50 mL). The solid that didn’t dissolve was collected and washed with hexanes (20 mL).
The resulting solid was partitioned between water and EtOAc. The EtOAc layer was
washed with water (3 x 25 mL), brine, dried (Na;SOy), filtered and concentrated to 5.0 g
(69%) of the desired compound.

b. Ethyl 2-(2,4-dichloro-5-fluorobenzoyl)-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 stirring 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.

25  c. Ethyl 7-chloro-6-fluoro-1-(2-phenethyl)-4-oxo0-1,4-dihydroquinoline-3-
carboxylate. To a solution of ethyl 2-(2,4-dichloro-5-fluorobenzoyl)-3-(2-
phenethylamino)acrylate (656 mg, 1.60 mmol) in 1.5 mL of DMF was added solid
K,CO; (227 mg, 1.64 mmol). The resulting mixture was placed in an oil bath at 130 °C
for 16 h. Once at rt, the reaction was added to water. The gummy solid that formed was

30 partitioned between water and EtOAc. The aq. layer was extracted with EtOAc (2 x 10

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



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

- et hyl - 6-wD-0ploersyd cycl opr opyl am no) - 4- oxo- 1, 4- di hydr oqui n@CirnEse814948
carboxylic acid; 5

7-Chl oro-1| - et hyl - 6- (2- phenyl cycl opr opyl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-
carboxylic acid; 7-Chloro- | -ethyl-6-(1-naphthylethyl- |

- am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3- rboxylic acid; 7-Chloro- |

- et hyl - 6- (1- napht hyl net hyl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne-3- 10

car boxylic i 7- - . o 0 :

-et hyl -6-( éﬁgﬁsg)ﬁggglgtsﬁ%%%agé%%ﬁ %ino‘iailfozlfggln}%/sc}rz g‘q%gr%)l) iOt;]ttlal-e e'S-lre%ar boxylic
aci d. ExanpjueoBng5 7-Chloro-1-ethyl-6-(1, 2,3, 4-tetrahydronapht hyl -1-am no) -
4- oxo- 1, 4-dj bydr,oqui gol i ne-3-(n_pr ) ca xam de To | utj.on.of

7 on or o1 A H O R R AR AR AR dUpelite -GN ERE

1, 4- di hydr oqsoliidni af eth3t t-alilbxoTiao-a R-phérizthytygh-ox®- 08dihydwlindlmeS-nl. of CHCL3

at -10 C was adde eat 3N (30 2 ) ) and benzyl

chl or of o rreﬁar}oﬁaitegs,l%éﬁg’ég%m&gf %mﬁﬁ%g??q‘%fl\féﬂg@ﬁ%%ﬁpgac‘i?%%fa& 45 in,
neat propylairsaneat ( 19°d for Zh 20 /Y, 0ride 222, themixkure Wastilddelechdwaahedywithnge to t he
reaction at -20_T. The reaction then aJlowed.fo warmtort over 2 h and
added to 7"Yﬁferé%(’fﬂoé‘ff)‘éo&U%%ﬁ@g%?%laﬁ@i%ﬁsgﬁg CHC13. The organic
llayer was separaérad-@ashete@hB®-(M2{3YU-waiaflydlodaphthPl-Iaindidi&d-1(MNa2S01) ,
filtered and concentrated to dryness. The residue was taken up in CH2C12
and added tdBhydzoquineligesi-canbgaxylicsaqiqd. cldsipgethe proceduge dsserghed in E’éﬂ“lﬂ%%l.’ﬂl‘ﬂ ution

Wi th 10Q% GHREiRpéHAQ A dolaiutn 6% ida MeOH CH2C12 (200 ni) gave 37 ng (91 %

of the title conpound as a yellow_ solid. The follow ng conmpounds were
prepar ed byBxusingghe methgé iixampleet, Hisdoliwiegcanpoupdearsse ereparedo
7-Chloro-1-£ - R & (4P It anRRhIRY ! 1;4laif idhine%0- 1, 4-

di hydr oqui nﬁiﬁﬁ%gu{i%m% 2%@?%3%%%2?%&2%1%??8 iR indhn

carooxylic acid.



7-Chloro- | -ethyl-6-(1,2,3,4-tetrahydronaphthyl- | -am no)-4-oxo- 1,4 WO
03/ 097564 PCT/ US03/ 14948 23

di hydr oguwopaBiosmse8- ( 2- di met hyl am noet hyl ) car boxam de and PCThiSos/04948
-ethyl-6-(1, 2, 3, 4-tetrahydronapht hyl - | -am no) -4-oxo-1, 4-

di hydr oqui nol i ne- 3- (pyri dyl met hyl am no) car boxam de. 5 Exanple 3

7-Chl oro-1-(2 phenethyl)-6-(1, 2,3, 4-tetrahydronapht hyl -1-am no) -4-oxo-1, 4-
di hydr oqui nol i ne-3-carboxylic acid a. & hyl _
2-(2,4-dichloro-5-fluorobenzoyl)-3-(di net hyl am no)acrylate. A m xture of

et hyl 3, 3-di net hyl am noacryl ate (3. #%"g eql- 6 mMol) and

N, N-di i sopropyl ethylamne 10 (8.0 ) @ 4 g, 45.9 mmol) was stirred at rt
and a sol uti onMedul@iok-of ' CHITBPS b dirgivrrebenzoyy 7-chloor-1-ddyl-6-(D234: 21.6 mol)
was added drop:w se, via,agddition funn ver 20 1n..,The cl.oudy, yell ow

sol ution that fegﬂﬁ’(é’(ﬁ"%gﬁ'ﬁfjg’g@ﬂwﬁ# oécrol'e)o‘f'fl’%f)‘g? ﬁ""é?f"gg'% XYl L "3 1 the
m xture that fomaeesbilgsf 7ichloesr-bdthahél (1,13 4getahgdramephihgt haching)-#oxobenzene.

The dark filfrate was concentrated.and the residue iturated with
hexanes 15 1(‘}56‘%#%?9“‘W‘86'3§P{%8Xql‘r‘ai‘c“g{z’dﬂhlpl?Hﬁez)ggf’\geofm]’}c%lﬁ‘@%St ed and washed
Wi g hEhg& anQ?_ﬁﬁﬂiéedg&c):orldin-gh@t}fe@Wldukl@%leﬁ:ﬁb@cﬂr;%&d. pﬂfetfgllldvﬁﬂ@ébrh;ﬁim@a'ﬁ wat Sr o
and Et OAc. e Et OAc | ayer was shed with water 15 ,. hrine, drie
(Na2s04), fhaplegd apd SRR e oK el %tahtmmames hgs | 5&@@@@%
conmpound. R rdeEbdwx. _

2-(2,4-dichl oro-5-fluorobenzoyl)- 3- ([g henet hyl am ng) acryl ate. A 20
suspensi on Tebleds Hy}plbmon or Enhanc¢ement of ["S]TBPS binding by 6-Substituted Quinolones
2-(2,4-dichl oro-5-fluorobenzoyl)-3-(di net hylam no)acrylate (1.014 g, 3.03
mmol) in 10 nL of EtOH was treated with neat phenethylamne (0.4 nL, 386
ng, 3.19 mmol) added dr se via syringe. After stirring at rt for 75 m
the mixture thatR ofji | tered and%tithiitieodri d was washed with Et OH

| eaving 620 ng (50%) of Ithe acryl at eEefengemapl f @NMEBRS]. 25 c. Et hyl

7-chl or o- 6-f | uor 651 -¢2- tﬁqenet hyl ) - 4- ox o Rat&ogexay firdqui nol i ne- 3-

carboxylate. To a solutisan of ethyl 2-(2,4-dichloro-5-fluorobenzoyl)- 3-(2-
phenet hyl am no) acrylate (656 ng, 1.60 mol) in 1.5 nL of DVF was added

solid K2CO3 (227 bﬂm mol ). The resulting m xture was placed in an

oil bath at 130 C NH 0

@\/\ 10
NH
HaCO
T e
NH
F
\©\/\ 2
NH

Cl
\©\/\ >
NH

Br
\©\/\ 0
NH
@\r\NH 65 (ICs0 = 4.01M)
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for 16 h. Once at rt,
formed was 30 partitioned between wa
extract edwaioBlooBsOAC (2 x 10 nl). T
with water (2 x 15 nlL), brine and dr
(Na2SO4). The sol vent was renoved in
desired quinol one. d.

7- Chl oro-6-fl uoro-I|-(2-phenethyl) - 4-
acid. A solution of ethyl

7-chl oro-6-fluoro-1|-(2-phenethyl)-4-
carboxylate (516 ng, 1.38 mmol) in 5
placed in an oil bath at 113 C for
filtered and washe ] water (2 x
acid as a solid. e.

7-Chl oro-1I-(2-phenet hyl )-6-(1, 2, 3, 4-
di hydr oqui nol i ne- 3-car bd&ylic aci d.
Exanple 1, the 10 tj| conmpound wa
met hod in Exanple ol lowing c
-(benzyl)-6-(4 -ph butyl - 2- am no)

carboxylic acid. W83/ 097564 PCT/ US
of [ 35SJTBPS bi ndi rig ip—sat cortex by
tetrahydronaphthyl-‘-éﬂa S&-4-oxo-1,

The ability of

7-chl oro-1| -ethyl - , 2,3, 4-tetrahydr
1, 4- di hydr oqui nol S ylic ac
was determned accord ng to the pre
conpounds in Tablele and 2 were al
or enhance [ 35S] TEf QG

the reaction was added to water.

The gummy solid that
ter and Et QAc. The aqg. |ayer was

he pool ed organic | ay@cs/uses/einashed
ied WD 03/097564 PCT/ US03/ 14948 24
vacuo, giving 572 ng (96% of the

ox%- 1, 4- di hydr oqui nol i ne- 3-car boxylic

pX0- 1, 4- di hydr oqui noline-3 5
7 mL of an ag. 6 N HO sol ution was
Bh 40 in. Once at rt, the m xture was
10 mL) to give 466 ng (98% of the

70 (ICs0 = 2.7uM)
et rahy ronaphthyl-l-anlno) 4- oxo-1, 4-
Usi ng the procedure described in
5 isolated in 6% yield. By using the
Dp ogen(is, 2ver gv)pr epar ed:  7- Chl or o-
+ 4- ox0- 1, 4- di hydroqui noline-3 -
D3/ 14948 25 Exanple 4 Modul ation
7-chl oro-1l-ethyl-6-(1, 2, 3, 4-
1- di f ﬁﬁbthﬁhllne-3-carboxy|ic aci d
onapht hyl - 1- am no) - 4- oxo 5
d to inhybit the binding of [35S] TBPS
Vi ously descri bed nethod. The foll ow ng
50 tested for their ability to inhibit
cortex. Table 1: Inhibition or
5- Subst i 0t ed Quinolones OO

35

65

84 (ICso = 2.0 pM)

26




R OH % Inhibition or {Enhancenent} of 2nMTBPS CI IN in Rat Cortex at 10M
JNHO 10 NH/ H3CO62 NHF 26 NHC / 50 \ NHBr, / 40 \ NH NH 65
(1 C50 = 4woMp/09Mk 38 WO 03/ 097564 PCT/ US03/ 14948 26 11\ POTUSEYD938 2. 7TM)
NHNHG9 (IC50 =1.1 M 74 (1C50 =1.7M NH NH 29 N NH

27

MeO
Kj\/\ 12

MeO
©\ NH 65

o
11
@\N/\/NH

n-C6H13 N
T 31

NH
HO™ > (17
|C§o = 14uM
MeO
NH
NH 66
NH
Q/V 72
OMe
Me—%NH 85 (ICso = 2.7uM)
OMe

NH
59




50 V1 / 35 NHO NHNHG65 NH84 (IC50 =2.0M Owe HN 26 NH WO
03/ 097564 PCT/US03/14948 27 MO 12 MO NH NH 65 NH 11 NH n-C8HL7 NH
0 n-CoHIMBPO oBibBE4 HO-~NH {17} 1C50 = 1.4M MeO jol NH @CTINGSOMHIEE NH 72

28

NH
o 32

OH

O/\/NHZ
HO [32]

Table 2: Inhibition of [>>S]TBPS binding to rat cortex by Quinolone Amides and Esters
H O O
N R % Inhibition or
| {Enhancement} of 2nM TBPS
Cl NK in Rat Cortex at 10uM

HNT 86 (ICso = 1.5uM)

HN | X 79
=N
HN ~ : 65

'Cso =880 nM




Ove M/ NHB85 (IC50 = 2.7 Ove NH 59 WO 03/097564 PCT/ US03/14948 28 NH
32 OHNHZ HO[32] Table 2: Inhibition of [35S] TBPS binding to rat cortex
by Qui nolwoa3dmisdes and Esters 0 O H N R %I nhibition ecrluspEnyancenent }
of 2nMTBPS CI Nin Rat Cortex at 10M HN - 86 (1C50 = 1.5M HN N 79 HN
65 1C50 = 880 nM 5 WO 03/097564 PCT/ US03/14948 29 WHAT IS CLAIMED I S:

1. A conpound having the Fornula I: 529
WHAT IS CLAIMED IS:
1. A compound having the Formula I:
’ Re Rs O O
R10/N | R3 :
R; N "Ry

]
Rs Ry

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

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

10 substituted alkyl;

. each Rj is selected from the group consisting of hydrogen, optionally substituted
alkyl; a group OR;; and NR 2R 3;
Rs, Ry and Ry are independently selected from the group consisting of hydrogen,
an optionally substituted alkyl, and halogen;

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

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

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

ring.



RORS 00 NRO, fI ~R3 RT NR2 R8 R or a pharmaceutically acceptable
salt, prodrug or solvate thereof, wherein: RL is selected fromthe group
consi st i ngomB/odmgelr ogen; an optionally substituted alkyl, pamaSes/aioks/| ; each
R2 is selected fromthe group consisting of hydrogen and optionally 10
substituted alkyl; . each R3 is selected fromthe group consisting of

hydr ogen, optionally substituted alkyl; a group ORl1l and NR12R13; R5, R7
and R8 are independently sel ected from4 he group consi sting of hydrogen,

an optionally substituted al kyl, and hal ogen; 15 RO and R10 are

i ndependently selected fromthe group consisting of hydrogen, optionally
substituted al kyl, aral kyl, cycl oal kyl and cycl oaral kyl; or RO and R10 are
taken together 2w t hAtchmpourtdrhegiep ttetformtle Ilvhi ch t hey are attached to forma
heterocyclic ring; Rl1l is selected fromthe group consisting of hydrogen,
an al kali netal, a negative chatgerand opsionally substituted al kyl; 20
R12 and R13 are independently sgmecwed framthe group consisting of
hydrogen, optionally substitBtedp N ar@ﬁkylr aryl, cycl oal kyl and
cycloaral kyl; or R12 and R13 arg SHY! oget he with the nitrogen atomto
which they are attached to form a hgt egocyClic ring. WO 03/097564

PCT/ US03/ 14948 30 2. A conpound having'the Formula Il: RO R5 00O R No
I I OHIl R7/ NRzZ

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

5 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;

Rs, R7 and Rg are independently selected from the group consisting of hydrogen,

10  an optionally substituted alkyl, and halogen;

Ry and R are independently selected from the group consisting of 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 3. A compound having the Formula III:
Re Rs O O
N OH
| 1]
(R R, N
Rg Ry

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:
R1, Rz, Rs, R7, Rg, Ry are as defined in Claim 1;
nis an integer 0, 1, 2, 3 or 4.
20

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.



11 R8 R1 or a pharmaceutically acceptable salt, prodrug or solvate thereof,

wherein: 5 Rl is selected fromthe group consisting of hydrogen; an

opti onal I'woualstsss ut ed al kyl, and aral kyl; each R2 is selpextusd3/i4vasn t he

group consi sting of hydrogen and optionally substituted alkyl; R5, R7 and

R8 are independently selected fromthe group consisting of hydrogen, 10 an

optionally substituted al kyl, and hal ogen; RO and RI O are i ndependently

sel ected fromthe group consisting of Optionally substituted al kyl,

aral kyl, cycl oal kyl and cycloaral kyl; or RO and R o are taken together

with the nitrogen at [ - .forma heterocyclic

ring. 15 3. A cgnpou%‘%%‘g%‘%ﬁé’??ﬁ{é’b%?}%h %%%‘f?"?’q’%g@& 500 NI OH 11l

(H2O n R7 R2 R87Rhlap-latipha#r(icetiteiralaidionapttindtaiihe)-satd-1,4pr odr ug or

sol vat e there%fd whgre%n: R%b Rg R5, R7, R8, RO are as defined in Claim

1: nis an 9K Sloicl o -cargoxyt agidy 50 40 The conmpound of claim 3, wherein

nis 2. 5. The ¢RAPCHvGh-Othgl-ai(2,34-tedubyéiomapRhyl-$-amlidoyd4;0x62,4-R5 and R8 are

hydroge% an 7 is Pal ?8eg. \ 0%/ 097564 PCT/ US03/ 14948 31 6. A conpound

of claim 1,dhYFEaBInIass;-ger %%‘?aﬂ is: 7-Chloro- |

-ethyl - 6- (1, 2, 3(%=1-€hloahy-8horepht, iy tetrahydramiphdy - #-ami)-4-oko-1,4-

di hydr oqui ngol i ne- 3-carboxylic¢ acid; (R)-7-Chloro- |

-et hyl - 6-( P}}ng),q&‘-nf’lé‘?er'%fﬁ%fé?ﬁ 8pHENyl - 1 - ami no) - 4- oxo- 1, 4-
7-Chloro-1-ethyl-6-(1-aminoindanyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic

acid;
10 7-Chloro-1-ethyl-6-(2-aminoindanyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic
acid;
7-Chloro-1-ethyl-6-(benzylamino)-4-oxo-1,4-dihydroquinoline-3-carboxylic
acid;

7-Chloro-1-ethyl-6-(phenethyl-2-amino)-4-oxo-1,4-dihydroquinoline-3-
15 carboxylic acid,;
7-Chloro-1-ethyl-6-[4-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-[ 3-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid,
20 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;
7-Chloro-1-ethyl-6-[4-chloro(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
25 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-
carboxylic acid;
30 7-Chloro-1-ethyl-6-(4-phenylbutyl-2-amino)-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid;



5 di hydroqui nol i ne-3-carboxylic acid; (S)-7-Chloro- 1

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

di hydr oguwopaBiosmse8- car boxyl i ¢ acid; 7-Chloro- | PCT/US03/14948

- et hyl - 6- (1- am noi ndanyl ) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-carboxylic acid; 10
7-Chl oro-1| - et hyl - 6- (2-am noi ndanyl ) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-car boxylic
acid; 7-Chloro- | -ethyl-6-(benzyl am no)-4- oxo-

1, 4-di hydr oqui nol i ne- 3-car boxyl ic acit 7-Chloro- 1

- et hyl - 6- (phenet hyl - 2- am no) - 4- oxo- 1, 4-di hydroqui noline-3 - 15 carboxylic
acid; 7-Chloro- I

- et hyI 6- [ 4- met ho(§<h31/ rBheertlh t1 ﬁﬁzi’rlﬁa nr‘?'ogrfpyiancl)lgg} ) 0)510 %]’|4 r?;‘/hd aeo lljllnﬁlclj e‘|3ne 3-

car boxyl i c caxboslylicaeidhl or o- -ethyl-6-[3 -net hoxy( phenet hyl ami no) ]

- 4- oxo- 1, 4-di hydr olin carb lic

Cethyl - 6. 2- et ﬂaﬁ@?fﬁﬂe%‘%ﬁ- R N e SR T S LS

car boxyl i ¢ catoglylicacidhbor o- | .
aﬁ,t Qy' 7%(:{”40?[)09'0&1?5}3 O T d i ot TSN [0k iyne- 3- - carboxylic

-et hyl - 6- [%@ak@nmﬁpﬁwnearmﬁyamaaﬁ)] 4- oxo- 1, 4-di hydroqui nol i ne-3- 25
carboxylic acid; 7-Chloro-

-et hyl - 6- ( 3- pWe"ﬁﬂhF‘E’i“’GE‘Wéuﬁ ar?ﬁ‘)ptazpleo%%ﬁ prodrug PPl dhTRYl i ne-3 - carboxylic
acid; 7-Chloro-

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

7-Chl oro- 1| - et hyl - 6- (4- phenyl but yl - 2- am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-
carboxylic acid; W 03/097564 PCT/US03/14948 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- |

- et hyl - 6- (2- phenoxyet hyl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne-3 - carboxylic
aci d; or 0 03/097564 PCT/US03/14948

7- Chl oro- 1- met hyl - 6- (1, 2, 3, 4-t et rahydr onapht hyl -1 - am no) - 4- oxo- 1, 4-

di hydr oqui nol i ne- 3-carboxylic acid; or a pharnmaceutically acceptable salt,
prodrug or sol vate thereof. WD 03/097564 PCT/US03/14948 33 7. A

phar maceuti cal conposition, conprisi ng33f he conmpound of Formula I: RO R5 0O
O RIONIT I RB1 R7 NR2 R8 RL or a pharmaceutically acceptable salt,
prodrug or solvate the rein: I - p

consi sting of h?drogg‘réh%%acg%qzﬁlocﬁgﬂ Pi}&é”uﬁ";*??‘fs h@gh@&g{%ﬁ%{)%ﬁﬁ g’r al kyl ;
each R2 is selected fromthe grgupconsisting of hydrogen and optionally
substituted al kyl; each R3 is sg?e ed fripm t he group consisting of

hydr ogen, optionally substit &g arRgroup OR11 and NR12R13; 10 R5,
R7 and R$ are independently sel eckedlfr t he group consisting of hydrogen,
an optionally substituted al kyIR,7 ard Kal d%fen; R9 and R10 are independently
sel ected fromthe group consistingRef Pptionally substituted al kyl,

aral kyl , cywlaghhinacewtinalycaccdptebteadaltyirodreg orRQlvatedheRdd, wheseiniaken t oget her
with the nitrogen atomto which they are attached to forma heterocyclic
ring. 15 Rl11 i s Re eticed ffonothe givep grmiupnediyiiogemgn optidugldly ageriytedn al kal i
netal, a negative charge and optionally substituted al kyl; R12 and R13 are
i ndependentdiyylsabiaeiigtt from the group consisting of hydrogen, optionally
substituted al kyl, aral kyl, aryl, cycloal kyl and cycl oaral kyl; or Rl2 and
R13 are taken teageriiekelstdtddirdnithe Ridup ogreistiag ofihyideogeh doptiorallyar e at t ached
to forma heterocyclic

substituted alkyl;

each Rj is selected from the group consisting of hydrogen, optionally substituted
alkyl; a group OR;; and NR 2R 3;

10 Rs, R;7 and Ry are independently selected from the group consisting of hydrogen,
an optionally substituted alkyl, and halogen;

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

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

Ri2 and R,; are independently selected from the group consisting of hydrogen,
optionally substituted alkyl, aralkyl, aryl, cycloalkyl and cycloaralkyl; or Ry and R,3 are
taken together with the nitrogen atom to which they are attached to form a heterocyclic

20  ring; and
a pharmaceutically—acceptable carrier selected from the group consisting of

excipients and auxiliaries.



20 ring; and a pharmaceutical | y-acceptable carrier selected fromthe group
consisting of excipients and auxiliaries. WO 03/097564 PCT/ US03/ 14948 34
8. The cowpasgiopisen of claim 7, wherein the conpound conpripsedsas/14apound
having the Fornula I: RO RS OO NRIO\ R3B R/# NR2Z R8 Rl or a
pharmaceutically acceptable salt, prodrug or solvate thereof, wherein: 5 Rl
is selected fromthe group consisting of hydrogen; an optionally
substituted alkyl, and aral kyl; each # is selected fromthe group

consi sting of hydrogen and optionally substituted alkyl; each R3 is
selected fromthe gr 1St | Of i bstituted 10
al kyl; a group . gﬁguﬁ%%%aggFﬂgg?rég%g%ggﬁgmg@g%#ﬁgg%gﬁeentIy sel ected
fromthe groupowshsivegitmgFamulayfdr ogen, an optionally substituted al kyl,
and hal ogen; R9 and R10 are independently selected fromthe group

consi sting of hydrogen, optiona&IyRsuQ§ti6uted al kyl, aral kyl, cycl oal kyl
and cycl oaral kyl ; or RO and R10 § e|taken || 15 together with the nitrogen
atomto which they are attachrgto eterocyclic ring; R11 is
selected fromthe group consi sting dr ogen, lan alkali netal, a negative
charge and optionally substitut&d allkyl} H¥2 and R13 are independentl!y

sel ected fromthe group consisting 86 Wydrogen, optionally substituted

al kyl , ar al deylphamragéuticaliycdcomplablel salrplodryg droalvateklydreoforheRi® and R13 are 20
taken together with the nitrogen atomto which they are attached to forma
het erocycl i ¢ riRyds 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 Rj is selected from the group consisting of hydrogen, optionally substituted
10  alkyl; a group OR;; and NR 2R 35
Rs, R7 and Ry are independently selected from the group consisting of hydrogen,
an optionally substifuted 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
15  together with the nitrogen atom to which they are attached to form a heterocyclic ring;
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,
optionally substituted alkyl, aralkyl, aryl, cycloalkyl and cycloaralkyl; or Rj; and R3 are
20 taken together with the nitrogen atom to which they are attached to form a heterocyclic

ring.



WO 03/ 097564 PCT/ US03/ 14948 35 9. The conposition of claim 7, wherein the
conpound conprises a conpound having the Fornula I1: RO RS OORO NI Y I
OH |1 R7 WORZ04%64/8 R1 or a pharmaceutical ly acceptabl e sa&Ctr/usps/omngig or
solvate thereof, wherein: 5 Rl is selected fromthe group consisting of
hydrogen; an optionally substituted alkyl, and aralkyl; each R2 is

sel ected fromthe group consisting of hydrogen and optionally substituted
al kyl; R5, R7 and R8 are independently3gel ected fromthe group consisting
of hydrogen, 10 an optionally substituted al kyl, and hal ogen; RO and RI O

are independently selec fr. ' f jonally
substituted al k)?l , alrrg i"?‘?",‘)s‘é@’g}’ﬁiﬁﬁ‘% &ggrg&ggﬁoglgfrogﬁ%n?&%%gah9 and RIO are
t aken t ogetdoempourwi Haking lee Fortinleden atom to which they are attached to forma
heterocyclic ring. 10. The conposition of claim?7, wherein the conpound
conprises a 15 conpound having gherfFopmulga I11: RRS OO NI | OHI1II
(H2On R7 NRZ 11 R8 Rl or a phaljmagteuflicdlly acceptable salt, prodrug or
sol vate thereof, wherein: R1RiR2) , : Qé FiQ are as defined in Caim
1, nis an integer 0, 1, 2, 3 (():ﬁg . nEbg, The dorrpositi on of claim 10,
wherein n is 2. WD 03/097564 PCI/ U {33/ %94§ 36

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:
5 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;
Rs, R7 and Rg are independently selected from the group consisting of hydrogen,
10  an optionally substituted alkyl, and halogen;
Ry and Ry are independently selected from the group consisting of optionally
substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Rg and R are taken together

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

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

15 compound having the Formula III:

Re Rs O O
N OH
| I

(H2C)
2 Ry N™ Rp

Rg Ry

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

nis aninteger 0, 1,2,3 or 4.

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



12. The conposition of claim 10, wherein R, is alkyl, R2, R5 and R8 are
hydr ogen and R7 is hal ogen. 13. The conposition of claim7, wherein the

conpound We:03/095&hl oro- | -ethyl-6-(1, 2, 3, 4-t etrahydr onaprChgise3/i4948
-am no) - 4-oxo- 1,4- 5 dihydroquinoline-3-carboxylic acid; (R-7-Chloro- 1
-ethyl-6-(1, 2, 3, 4-tetrahydronapht hyl - | -am no) - 4-oxo-1, 4-

di hydr oqui nol i ne- 3-car boxyl i c acid; (S%- 7-Chl oro- |
-ethyl -6-(1, 2, 3, 4-tetrahydronapht hyl - 6 . ani no) - 4- oxo- 1, 4-
di hydr oqui nol i ne- 3-carboxylic acid; 10

L oL O S P25 (ARAMEABLAGRE i ro0Rerdin & AT IRIKL Bl ke 3- carboxylic

- et hyl - 6- ( Zwdrmgawamidny hjlegknoxo- 1, 4- di hydr oqui nol i ne- 3- car boxyl i ¢ aci d;
7-Chloro- | -ethyl-6-(benzyl am no)-4-oxo-1, 4-di hydr oqui nol i ne- 3- car boxyl i c
15 acid; 7-Chlorgq- | s : : o

’ : t f clain 7 h ) dis: . .
-et hyl -6-( phenetlgyl - -%.%glm 8?1-1313 8xco%1T, 4Wg$rﬁ§lc}r%(aompr?glll I lﬁe- 3- carboxylic acid;
7- Chl oro- | 7-Chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-4-oxo-1,4-

-et hyl - 65 [ 4&iﬁred'([§$1q%x ii eh@_régrw)}g,l“gglig;o)] - 4- oxo0- 1, 4-di hydr oqui nol i ne-3 -
car boxyl’ ¢ @A
7- Chl or o- | - et hyl(RB7{CBiaret kedwi-(4§ h2Adt thtydhadionaphthyd- erand);44exd I4-dr oqui nol i ne- 3
- car boxyl Iz‘fPP(aéi? d; - Ctéﬂ orgjo- 1iI g
_ethyl - 6- [ 2REFOBIAR B SEPEDIS AT o) | - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-
car boxyl i ¢ aci d;(S)f7-Chlogs-0-ethlyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-4-oxo-1,4-
-ethyl -6-[4-prono ?&ﬁn t hyl ami na),] - 4- oxo- 1, 4-di hydroqui nol i ne-3 - 25
car boxyl i ¢ $Rydyoauiroging- 'Fﬁ%o’fyhc_amz" _
- et hyl - fiy [ 4- chl orofiplaenahiiye-@rania)ihdahyipx@xb, 14+ aihidtoquieplinaotdartexdic
carboxylic acid; 7-Chloro- |
-ethyl - 6-(3@0%enyl pr opyl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3- carboxylic
aci d; 30 7-Chloro-l-ethyl-6-%2-aminoin<_1anyl -4-ox0-1,4-dihydroquinoline-3-carboxylic
7-Chl oro-1 - e'gdhyl - 6- (4- phenyl but yl am no) - 4- oxo- 1, 4- di hydr oqui nol | ne- 3-
acid,
7-Chloro-1-ethyl-6-(benzylamino)-4-oxo-1,4-dihydroquinoline-3-carboxylic
15 acid;
7-Chloro-1-ethyl-6-(phenethyl-2-amino)-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-[4-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
20 7-Chloro-1-ethyl-6-[3-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
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-
25  carboxylic acid;
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;
30 7-Chloro-1-ethyl-6-(4-phenylbutylamino)-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid;



carboxylic acid; W 03/097564 PCT/US03/14948 37 7-Chloro- |

- et hyl - 6- (4- phenyl but yl - 2- am no) - 4- oxo- 1, 4-di hydr oqui nol i ne-3- carboxylic
aci d; 7- GNbaso975b4 PCT/US03/14948

- et hyl - 6- (2- phenyl propyl am no) - 4- oxo- 1, 4- di hydr oqui nol i ne- 3- carboxylic
acid; 5 7-Chloro- |

-et hyl - 6- (2 phenoxyet hyl am no) - 4- oxo- 1, 4- di hydroqui nol i ne-3 - carboxylic
acid; or 7-Chloro- 1 -methyl-6-(1, 2, 3, W. tetrahydronapht hyl - 1

-am no) - 4 oxo- 1,4- di hydr oqui nol i ne-3-carboxylic acid. or a

phar maceuti cal | e sa FQdr at 210 WO
007504 ey LSRN S By A din Ol SR L AR Btne 3 LN

di sorders, o@tbnmhc&t:ﬂg the step of adm ni sterl ng to a patl ent |n need of
such treat nment | R5 OO ,N
RIO1 R3 R- N ?&h h’é% ﬁ%?%%ﬁ c%’fq yggé}ggpotq%‘fﬂén salt, prodrug
or sol vat e camexifacidpher ei n: Rl is select ed fromthe group consi sti ng of
hydr ogen; an op nal |y ut ed and ch,R2 is

sel ected fromt éﬁeﬁr&}pﬁ@g F“r?@‘y?f?ﬁﬂ'ﬂ}%‘%‘é@ﬁo é’%dﬁyﬁ/‘?q&ﬁ’gﬁliﬁ substit ut ed
al kyl; 10 Q@@bxmabﬁ sel ect ed fromthe group consi sting of hydrogen,

opt i onal |y substituted al OR11 and NR12R13i

7-Chloro-1 methyl 6 (l 2,3, Z? tetraﬁ)ydronaphthyl 1-amino)-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid.

or a pharmaceutically acceptable salt, prodrug or solvate thereof.

10



R5, R7 and R8 are independently selected fromthe group consisting of

hydr ogen, an optionally substituted al kyl, and hal ogen; RO and Rio are

i ndependew0log/osmbect ed from the group consisting of opti oralriuse3/14948
substituted al kyl, aral kyl, cycloal kyl and cycl oaral kyl; or RO and Rio are
taken together wth the nitrogen atomto which they are attached to forma
heterocyclic ring; Rll is selected fromthe group consisting of hydrogen,

an alkali netal, a negative charge ant optionally substituted al kyl; R12
and R13 are independently selected fromthe gr oup COI’ISI sting of hydr ogen,
20 optionally suybstitut aIk [

cycl oar al kyl ; IIIQ }3‘ ghqutjgr%eﬁea °¥b §Sde déer W Ihr% %aﬁlenslgil ogen atomto
which they are adirhﬁmslmdlgtt@a ﬁanremlan&eltcffsmm“sehmm an affyctiEmAntd/ 097564

PCT/ US03/ 14948 9 %5. U;ihf met hod of claim 14, wherein the conpound

conpri ses éOElBW’b%Lﬂﬁ O t'ng the Formula I1: RO RS OOR o NI ( OHIIl R7
N R2 RB R or a pharmaceutically accept %bl e salt, prodrug or solvate

t hereof, wherein: 5 R is select f¥omyit hgy group consi sting of hydrogen;
an opti onal |y substituted alkyls R, each R2 is selected fromthe
group consi sting of hydrogen and o subdtituted al kyl; R5, R7 and
R8 are independently selected frBmthe §rofe consisting of hydrogen, 10 an
optionally substituted al kyl, and haRogBn; R9 and RI O are independently
selected fromthe group consisting of optionally substituted al kyl,

aral kyl, cycl oal kyl and cycl oaral kyl; or RO and RI O are taken together

Wi th the nidrb@gamadduditallyQciptadie sil @yodaigorablyae fteekof,avfetsiim a het er ocyclic
ring.

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,;
10 each Rj is selected from the group consisting of hydrogen, optionally substituted
alkyl; a group OR;; and NR2R3;
Rs, R7 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 optionally
15  substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Ry and Ry are taken together
with the nitrogen atom to which they are attached to form a heterocyclic ring;
Ry, is selected from the group consisting of hydrogen, an alkali metal, a negative
charge and optionally substituted alkyl;
R, and R3 are independently selected from the group consisting of hydrogen,
20  optionally substituted alkyl, aralkyl, aryl, cycloalkyl and cycloaralkyl; or Rz and R;3 are
taken together with the nitrogen atom to which they are attached to form a heterocyclic

ring.

25



16. The method of claim 14, wherein the conpound conprises a conpound 15
having the Formula Il1l: RO RS OO NOHIII (HONn R7T NR2 11 R38 Rl or a
phar macewomabdrseqaccept abl e salt, prodrug or sol vate therecfr/usedienes n: RI1,
R2, R5, R7, R8, RO are as defined inclaiml; nis an integer 0, 1, 2, 3 or
4. 20 17. The nethod of claim 16, wherein nis 2. 18. The nethod of claim
16, wherein Rl is alkyl, R2, R5 and R8 are hydrogen and R7 is hal ogen. WO
03/ 097564 PCT/ US03/ 14948 40 19. The n¥thod of claim 9, wherein the
compound is: 7-Chloro- | -ethyl-6-(1, 2, 3, 4-tetrahydronapht hyl - |

-am no) - 4- oxo- 1,4- di [ i 1 Ng- sTeb VAN oG i (R L= ro- |
-ethyl-6-(1, 2, 3,1%- t e??%ﬂ;?tgrg%#;cg litrﬂ?' [ v:‘V‘fle(%éj}gm noﬁg‘fﬁdgﬁ,n%g agzm%‘&ln%

di hydr oqui nevinpéeFomanbdkylic acid; (S)-7-Chloro- 1

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

di hydr oqui nol i ne- 3-car boxylic ackd; r/- 6hl @y o- |

-et hyl - 6- (1- am noi ndanyl ) - 4- oxo;,{t, 4. di plydr 8Ui nol i ne- 3-carboxylic acid; 10
7-Chloro- | -ethyl-6-(2-am noRnda H

1, 4- di hydr oqui nol i ne- 3- car boxyl | g~ Chl oro- |

- et hyl - 6- (benzyl ani no) - 4- oxo- 1, 4-djhy roqﬁi nol i ne- 3-carboxylic acid;
7-Chloro- | -ethyl-6-(phenethyl -2-anfnoj-4-oxo- 1,4-dihydroqui nol i ne- 3-

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:
5 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; .

Rs, R7 and Rg are independently selected from the group consisting of hydrogen,

10  an optionally substituted alkyl, and halogen;

Ry and R are independently selected from the group consisting of optionally

substituted alkyl, aralkyl, cycloalkyl and cycloaralkyl; or Ry and Ry are taken together

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

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

15  having the Formula III:

Re Rs O O
N OH

I I
(H2C)i ™ R, N R,

|
Rg Ry

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

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

18. The method of claim 16, wherein R is alkyl, R2, Rs and Rg are hydrogen

and Ry is halogen.



15 carboxylic acid; 7-Chloro- | -ethyl-6-[4-nethoxy(phenethyl am no)] - 4-oxo-
| , 4-di hydroqui noline-3 - carboxylic acid; 7-Chloro-

- et hyl - 6-WB-0a@9136Ky ( phenet hyl am no) ] - 4- oxo- 1, 4- di hydr oqui molriuses/Bv48
carboxylic acid; 20 7-Chloro-

-et hyl - 6-[ 2- met hoxy( phenet hyl am no)] - 4- oxo- 1, 4- di hydr oqui nol i ne- 3-
carboxylic acid; 7-Chloro- |

- et hyl - 6- [ 4- br omo( phenet hyl ani no) ] - 4- ox¥- 1, 4- di hydr oqui nol i ne- 3- carboxylic
acid; 7-Chloro- |

~ethyl - 6-[4- chl o g( phepet fh A dkl; drQxR ik Anffblgigoaui nol ine-3 - 25

car boxylic acid;

- et hyl - 6- ( 3- phenyiGhiapi-ailnildel 248, oteoaliydbnaptilydilespino)ed-oxet,3~ car boxyl i c
acid; WO 03/097564. PCT/%.IJSO /141L948 41 7-Chloro- |
-ethyl-6-(4ﬁ8ﬁgﬁ§PﬁﬁPWT ATREYIG28%0- 1, 4- di hydr oqui nol i ne-3- carboxyl i ¢
aci d; 7-Chloro- [R)-7-Chloro-1-ethyl-6-(1,2,3,4-tetrahydronaphthyl-1-amino)-4-oxo-1,4-

ég}gyl563(4Hﬁg%2%hagﬁxljg&%ghag%&i-oxo-1,4-d|hydrqu|noI|ne-3- carboxylic

7- Chl or o- 1- et hyl (§-1-2hBRen¥hprepy}, aFittahydophthil- Haglidoy-dioasujsnol i ne- 3-
carboxylic acid; 7-Chloro-_ | . .
-ephyl-6-(ZﬁHHQHHRV@PWV?&HPW%TQ@Bﬁxo-1,4-dihydroquinoline-S- car boxylic
acid; or 7-Chl or 9:chloro MedtiMl6=@-atninAnddnyty-I Bk 6-2 Y hRRSRIMMNME-3-cdrboxylic

-am no) - 4-oxo- 1,4- 10 di Rydroqui nol i ne-3-carboxylic acid or a
phar maceuti @aidiy acceptable salt, prodrug or solvate thereof. 20. A nethod

for the fyreat meny_@fio8Nxigf1%-@nchifdhAhAla S8 udBhiro Mt otiflc-3 COBBE IR ES
adm nistering to a patient” in need of such treatnent an effective anount of

conpound of afdrnmula | as defined in claim1 or a pharmaceutically
acceptabl e salt J?-Q:htlgfg-r leteflyl-6-(benzylamino)-4-ox0-1 ,4-dihydroquinoline-3-carboxylic

acid;
7-Chloro-1-ethyl-6-(phenethyl-2-amino)-4-oxo-1,4-dihydroquinoline-3-
15  carboxylic acid;
7-Chloro-1-ethyl-6-[4-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
7-Chloro-1-ethyl-6-[3-methoxy(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid;
20 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;
7-Chloro-1-ethyl-6-[4-chloro(phenethylamino)]-4-oxo-1,4-dihydroquinoline-3-
25  carboxylic acid;
7-Chloro-1-ethyl-6-(3-phenylpropylamino)-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid;



21. A nethod for the treatnment of convul sions, which conprises
admnistering to a patient in need of such treatnent an effective anount of
conpound wb o3lorseul a | as defined in claiml or a pharnaceatriusal/i4p4s
acceptable salt thereof. 22. A method for the treatnment of insomia, which
conprises admnistering 20 to a patient in need of such treatnent an

ef fective anount of conpound of Fornula | as defined in claiml1l or a
pharmaceutical |y acceptable salt thereotl 23. A nethod for the treatnent of
maj or depressive and bi polar disorders, which conprises admnistering to a
patient in need of E h Ve anc .onpound of
Fornula | as def ?h% Hr?ﬂééfl}glaéﬁﬂ %?ﬁ%@%%%%%ég? ?gg dr%qglﬁzné)%?a le salt 25

t hereof. WO O /0%%7564_PCT/ US03/ 14948 42 24. A nethod for the treatnment of

chronic or acli’® bca{’imr(ll,’ whi ch conprises admnistering to a patient in need

of such treatnen effectiv nount co und. of ... For mul | ,as defined
inclaiml or a Bh@ﬂ?@bléﬂgﬂi%@f © g%ué%lgémlggg 'P)t(o'%’gédrlhé'gf().qu%ﬂne,&3'net hod for

the treatment of neuroses, which conprises administering to 5 a patient in
need of sucHPERIGERE an effective anount of conpound of Formula | as

defined in claim1 qr a rmaceutical ly acceptable . salt thereof. 26. A
met hod for the tr7éqgﬁ‘8Ht"B‘g‘ﬁ‘%ﬁt@ﬁ?’ﬁ%ﬂ%ﬂ’&%‘&x%gﬁmy g "Peé% subst ance
abuse which conprises admnistering to a patient in need of such treatnent
an ef fecti VabRIEAC%f conpound of Fornula | as defined in claim1 or a
pharmaceutically 10 acceptable salt thereof. 27. A nethod for _the

treat nent of phobr&doronhete-Gc@ripenayethyaming-4se il dglibyiroanoling-ént i n need
of such treat,pRR;ARieh ective amount of conpound of Formula | as defined

inclaiml or a pharmaceutically acceptable salt thereof. 28. A nmethod for
the treatment of 7ganore-ldinsbyldetls?. dttehy dorphthslesammophorerlédtering to a

patient | . 151 -an effective anmount of conpound of
1d1a2cﬁ§>gi{<?%g1§}lﬁ@3 tcfrgfﬁ TE Ui np

Formul a In c or a pharmaceutically acceptable salt
thereof. 29. A nerhpbariaceutitedly aresatable nalt, pfodgwre sellvite 8greafixi ety di sorders
whi ch conprises admnistering to a patient in need of such treatnent an

effective amount 2@.f A method for the treatment of anxiety and related disorders, 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

15  thereof.

21. A method for the treatment of convulsions, 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.

22. A method for the treatment of insomnia, which comprises administering
20  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.

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

25  thereof.



compound of Fornmula | as defined in claim1l or a pharmaceutically
acceptable salt 20 thereof. 30. A nethod for the treatnent of

obsessi vewoanpeissd ve di sorders which conprises adm ni st ePCrgSh®1@4Pat i ent
in need of such treatnment an effective anount of conpound of Formula | as
defined in claim1 or a pharmaceutically acceptable salt thereof. 25 31. A
nmet hod for the treatnent of post traumatic and acute stress disorders,

whi ch conprises adninistering to a pati®ht in need of such treatnment an
effective anmount of conpound of Fornula | as defined in claiml or a

phar maceuti cal | y ,gccept abl e %%fﬁf‘tlhg Fez}tm t%%hmmc opg, ugggb%,gg%ér%@gsgé 14948 43

32. A nethod for “the trea ralne
admi ni st er i ngmiirdsterirpab h@adent in meekof sod':h tsaauhierﬂt meet’famm anounedf wotppwel dnount  of

d of F | I def.i d |1
o o Earmltad adire? Rl ot el Pl e P RARTRERSE: o3 & i

di sorders, which conprises 5 adm n| sterl ng to a patient in need of such
treat nent an eff @6ti vA metadfor thé treompowhdewndses, Fdvidndomptiscasdulmistareg t¢ n ¢l ai m
1 or a pharmaceuti.cally tabl e t. the hod fiqr the

treat ms\n[gaofa p@ﬁ&‘ﬁl‘? 1A Ogé?cﬁgﬁg?mﬁpt aBrﬁﬁjg?twe awﬂurRﬁfconc‘Pochliggéé oI stering to
a patient imeﬂ@@ﬁn@fauﬁuubhaphmhmﬁéallglcoei)n‘aleletsalt/tﬁexamﬁaunt of conpound of
Formula | as defined in claim1l or a pharmaceuti caI |y accept able salt 10

t hereof. 35. A hod ,f or, t at ment of rd Suc iety and
stress rel ated % sor 8dPgho 8%%8? Zl‘tlgﬁn KB ”é’gl art Ced ?n\yglsgﬁs‘s%{rﬁﬁer s,

epi | epsy andummﬁé alfigt wlifch cothpidvesl &dnSinistering tz»namaaera mldnd’eé loituetl tredtment an

di sor der s, t h t,of chlorid
Conduct ance TRFOUGHCLRGTSITE MG BT RoAEE DrEdt | BobBRaCHI Ror mul a

as 15 defg nedcdpmbld sait felec®r a pharmaceutically acceptable salt thereof. 36.
A nethod for the treatnent of disorders related to |earni ng and nenory

such as mld cog iv ogni tive cllne senile
denentia, Al zhi g:zre ?W@@a@gﬁeﬁr’%@g&&f B!(‘) baé’r‘gﬁw VOIRIRY a Ufedip ©
wakef ul ness aSpagibntasndddlof SlcBMS3tment an effective amount of compound of Formula Ias

defined in claim 1 or a pharmaceutically acceptable salt thereof.

28. A method for the treatment of panic disorders, which comprises
15  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.

29. A method for the treatment of generalized anxiety disorders 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

20  thereof.

30. A method for the treatment of obsessive-compulsive disorders 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 31. A method for the treatment of post traumatic and acute stress disorders,
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.



and idiopathic hypersomia by inhibition of chloride conductance through
the site 20 nediating the action of conpound of Forrmula I as defined in
claim1 owoa3/opise4 naceutically acceptable salt thereof. PCT/US03/14948

43

32. A method for the treatment of migraine 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.

33. A method for the treatment of bipolar manic disorders, which comprises
5  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.

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

10  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,
Alzhiemer’s disease, sleep disorders involving reduced wakefulness such as narcolepsy
and idiopathic hypersomnia by inhibition of chloride conductance through the site

20  mediating the action of compound of Formula I as defined in claim 1 or a

pharmaceutically acceptable salt thereof.



