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Description of the Related Art

[0003] The inhibitory neurotransmitter y-aminobutyric acid (GABA), serves as a
ligand for two distinct classes of receptors, GABAs and GABAg. The GABA4 class is a
ligand-gated ion channel while GABAg is a canonical seven transmembrane G-protein
coupled receptor. The GABA4 receptor is comprised of a number of subunits, including o, B,
v, and 8. Cloning of the individual subunits of the GABA, receptor has confirmed the
existence, so far, of six o subunits, three B subunits, three y subunits, and one & subunit. The
overall structure of the receptor is pentamer with a minimum subunit requirement of at least
one a subunit, one B subunit, and one y subunit.

[0004] Due to aforementioned diversity of subunits, there are more than 10,000
possible éombinations of the subunits that comprise the GABA4 recéptor, though not all
appear in nature. Specific combinations that have been identified to have biological
relevance (and their relative abundance in rat brains, include alB2y2 (43%), c2p2/3y2
(18%), a3By2/3 (17%), a2Byl (8%), aSB3y2/3 (4%), ab6By2 (2%), a6Bd (2%), and a4pd
(3%) (Barnard, E. A., et al. (1998) Pharmacol. Rev. 50: 291-313 incorporated herein in its
entirety).



possi bl e conbi nati ons of the subunits that conprise

t he GABAA receptor, though not all appear in nature.
wEp@silf44¢2 conbi nati ons that have been identi fiBCI/U82008/066205

have bi ol ogi cal relevance (and their relative

agﬁ@@ﬂg;g Qgg at o alf@’f&,%n(f 'i;nfg I}}éi%‘%‘{lg‘«g %/gdlng sites on the
GABE?\ f 330edto? (tﬂaq@ m(ﬂﬁla'ig Zt%Z%tlv@ﬁl&S tﬁ@%eceﬁtﬁﬁ ﬁ‘l@ﬁﬁﬁxg sites for

(3% (Barnard, E. A, et al 98) Phar nacol
benzastiazepies, 33teroidse dapntuzatesy dﬁ@ml nandn comvailsentsi (eeg. yI)ICI‘OtQﬁ@l) The

008/.154442PCT/ US2008/ O 620 0005] There are a n er .
GABQY DGR, e £2 IOLHER AL IREI R0 AETen b RGN Icats Agtupihal RaRFRgceutical
reseafch %@én frﬁ@stte(f'ﬁ’iqﬁerﬁ Oengogrlng%ﬂdé'tﬁéf bid ke E@&%Hfa%pme binding

|nc Ing sites for zepi nes, steroilds

site (Bardite), uwlditie s, loedtéthmtotlhe octn thterfiow U Biading of SABA i 1s greatly modulated
picrotoxin). The GABA binding site is |ocated at the
by blaﬁmguqftdév&Saleéhe R&%n@fmf@@nm bt dierent phasmacological

respo, Eesse q%xﬁg Hﬁﬁ a? nZ OIZA gldI T ég@%%sf é’f @ﬂBt%é\%g&{b%shave shown

histofiB&usdeb£ hs ani‘mlol},hlcl @geh’@c(atlﬁtbr AW .ENE€1988Y Dmigerdf alerlay 24: 649-663
Bi ndi ng of GABA is reatly nodul at ed by bindi ng of

incorgprgipd hesein i 2Ny Mqrfz: Feceminverk e sagwrﬁéethatoﬂw sedative and

L I T —

receplftﬁrV ‘ﬁle‘ié'f@i@" mhic tefoktC h&sUBé‘eﬁSﬁ)c@s%dacm( il d‘rugél &k Shave preferential
(Mil'Ter, WE. (1988) Drugs of Today 24" 649-663

activitﬁmqndﬂ'(alfe?kﬁ land etBﬁy2 over tod Bghto llnelln;a)n tHVtanmod)etceactivi\mbM reduce

the sERVASLE GG CRIOIEh Vhir: et CL9OB S NAKPR AR 1756 4 incorporated
hereih Hl?lt?bntﬁgt?ugg\gnﬁgg Cﬁ 'aﬂ é@%bnd) F&‘iéz%ggeof% t1§f:‘f1 84 %{a r;};ﬂg%tgd herein in its

effort h ing drugs t
entirgly;e¥VleKemhn,aR . Miced adi €000 piNar deudidei7 2: 5813528 Ry drpovated Bdrein in its
. 3y2 to maintain the anxiolytic activity but reduce the
entlr%g)dative side effects (Rudol ph, U.F., et al. (1999)

Nﬂpﬁﬁ@ ¢ 40%‘Ee 63 (Sskﬁ‘%gt s g)?&foﬁﬂﬁ%glggg g:tgenfé gpé%%xpus a part of brain

that glasls é:f)ﬂrtl 1ﬂ(31ﬁél’ﬁ6ﬂyazhﬁldsﬁaﬁﬁlehaﬁugaﬁloht SA€atresutt, YHucM?ﬂégﬁaEt@xnhas been
R M, et al. (2000) Nat. Neurosci. 3: 587-592
focused) @@rlé@ﬁe“mg links betweem aﬁtoen@mmg eABA fpre0i0s A gognition. Results

froma5 3 k%:lrjg%f egnroglart 1qsﬂ§[me E*?Jj g? qltllrx}e E%ngﬁlg% FRe oS By2/3
GAB%R%&@?&M%H ISHE 'n%keda%fﬁ‘o%%'féﬁlt bf mEHoly [iReEM &' R@fber of animal

been cused on 1dentifying I'i nks between
modeds- dbereahave rigezaBioving: hirnber asfoexaogphest ofomverReagd)msis in both the

of | aporatori have ted
pateng gpA e ieply enbee elfﬂygmao - He, é@% F g em. 25: 337339
t r f
inorp SR8 30 8 T AL pareIis s SRSy 3| s 0
incomorgtedvhe’tglm umbes afireyarphds bR.,i avel.s @Gpnksvpedm Journal of

f I Y
Phar;‘%?z}:o agy gflt? %f}%zl?c%gpc?rgjlg elgwléfw 1%%3%212%;){ gégpr%ferg/ble profile for a

co gnftll% %{ﬂ%&g@i f§ ?mg %g ‘g 'sH(ak gtaéxee Hl&)(}@]g{l%l% 965(9:%( %glg yvbtgrl% s%éodulatlon of

al, IEr& &3 itd thintmPotdidetifectfsadiKas domulsi®f oRlseddti®B06As yet, no a5
European Jour nal of Pharmacol ogy 548: 77-82

incorporated hereinin its entirety). A preferable
profile for a cognitive enhancer is one that shows
negati ve nodul ation at a5, but with | ess nodul ati on of
al, a2, or a3 to mnimze si,de effects such as

convul sion or sedation. As yet, no a5 WO

2008/ 154442PCT/ US2008/ 066205 sel ecti ve GABAA negati ve
nodul at or has been brought to market, and only a
limted nunber have been investigated in human
clinical trials. SUMWARY OF THE | NVENTI ON [ 0007] Herei n
described is a conmpound of forrmula I, the use of which
I s shown to blnd to t he benzodlazeplne S|te of the

P~<SNAPNA N a . . s I o o




Enbodi nents, Aspects and Variations of the Invention
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[0009] The present embodiments provide for a method of modulation of one or
more GABA, subtypes in an animal comprising administering to the animal an effective

amount of a compound of formula (I):

/Ar
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R, / 0
R; N~ "R,
oy
Rs
@

or a pharmaceutically acceptable salt thereof,
wherein:

[0010] R;, Rz, R;, and Ry are each independently selected from the group
consisting of hydrogen, hydroxy, halo, cyano, —CONR,Rp, “NR,R};, hydroxy(C;-Cs)alkyl,
aryl, heteroaryl, Heterocycle, amino(C;-Ce)alkyl, (C;-Ce)alkyl optionally substituted with up
to 5 fluoro, and (C;-Ce)alkoxy optionally substituted with up to 5 fluoro;



[0012] each z is an integer selected fromO, 1, and 2;
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hydrogen, (C;-Ce)alkyl, aryl, S(O)Z(Cl-Cs)alkyl —S(0).aryl, —CONRy(C;-Cs alkyl), (C;-
Ce)alkylC(O)—, arylC(O)—, (C;-Cg)alkylOC(O)—, and arylOC(O)—;

[0017] R; is hydrogen or (C;-Cg)alkyl;

[0018] Rs and Rg are each independently selected from the group consisting of
hydrogen, (C;-Cg)alkyl, (C,-Co)alkenyl, (C,-Cg)alkynyl, and aryl, or Rs and Rg are taken
together with the nitrogen to which they are attached to form a heterocycle group optionally
substituted with one or more Rg4; wherein the heterocycle group optionally include one or
more groups selected from O (oxygen), S(O),, and NR¢;

[0019] Ry is selected from the group consisting of hydrogen, hydroxy, halo,
hydroxy(C;-Ce)alkyl, (C;-Ce)alkyl optionally substituted with up to 5 fluoro, and (C;-
Ce)alkoxy optionally substituted with up to 5 fluoro;
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[0025] Some embodiments disclosed herein relate to the use of a compound of
formula (I), or a pharmaceutically acceptable salts thereof, for the manufacture of a
medicament useful for modulation of one or more GABA, subtypes in an animal. In one
embodiment of the method, the GABA, subtypes can be GABAA a.5. In one embodiment of

the method, the modulation can be negative. In another embodiment, the modulation can be
positive.

[0026] Some embodiments disclosed herein relate to the use of a compound of
formula (I), or a pharmaceutically acceptable salts thereof, for the manufacture of a
medicament useful for vtreatment of a cognitive dysfunction in an animal. In one
embodiment, the animal can be a healthy animal. In another embodiment, the animal is an,
aged animal. In another embodiment, the cognitive dysfunction is Alzheimer’s disease or
another neurodegenerative disease.

[0027] Some embodiments disclosed herein relate to the use of a compound of
formula (I), or a pharmaceutically acceptable salt thereof, for the manufacture of a

medicament useful for treatment of psychiatric disorders in an animal. In one embodiment
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P WL nodul ati on can be positive. In another

gmm]nenbnetéa@ooqﬁﬁeﬁt HrbAllesCRB uF@ off E&ﬁf)&}iﬁg tnh%%%%f?%ﬂ? inverse

odiments disclosed herein relate to a
agonistsasftoiSnigr othgnCNSwisordgps isneteastankeesul ti ng from di seases
such as schi zophrenia, Al.zheiner's, Parkinson's,

Pi lOR3Y H¥RmengRbafigents itiscosedt harein drelptac b damsthpdupt fpcreasing
counRRS1p 5 B8y, A SBH Acs amouns
of a pgwiuhd o8 Fdrshula\J % 08 @ pharmaceutically acceptable salt thereof, under conditions
wherein memory is increased. In one embodiment, the animal is healthy. In one
embodiment, the memory is long term memory. In one embodiment, the memory is short
term memory. | | .

[0032] Some embodiments disclosed herein relate to the use of a compound of
formula (I), or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament for increasing cognitive function in an animal wherein the GABA4 o5 subtype
in the animal is negatively modulated. In one embodiment, the animal is healthy. In one
embodiment, the memory is long term memory. In one embodiment, the memory is short

term memory.

[0033] One embodiment provides a compound of formula I:
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each z is an integer selected from 0, 1, and 2;

each R, is independently hydrogen, (C;-Cg)alkenyl, (C,-Ce)alkynyl, —C(O)O(C;-
Ce)alkyl, —C(O)Oaryl, (C;-Cg)alkoxy(C;-Celalkyl, (C;-Ce)alkylO(CHz)m—, hydroxy(C;-
Ce)alkyl, aryl, heteroaryl, Heterocycle, arylO(C;-Ce)alkyl, —C(O)NRg(C;-Ce)alkyl,
—C(O)NRgaryl, —S5(0)(C;-Ce)alkyl, —S(O)aryl, —C(O)(C1-Ce)alkyl, arylC(O)-, (C;-Cq)alkyl
optionally substituted with up to 5 fluoro, or (C,-Cg)alkoxy optionally substituted with up to
5 fluoro;

each m is an integer selected from 2, 3, 4, 5, and 6;

each Ry is independently selected from the group consisting of hydrogen, halo, oxo,

hydroxy, —C(O)NR,Ry, -NR,Ry,, hydroxy(C;-Ce)alkyl, aryl, aryl(C;-Cg)alkyl, (C;-Ce)alkyl
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f-C6)al kyl, aw, -S(0),(C -C6)al kyl, -S(0)
with ogoRREgeC ]Rdcyhgqenyth)e he’(e@cycle@plgp Rgtpc@@by incl @)more groups
aryl ©C(0)-; Rg is hydrogen or
SelecE gfr%)ba(:o@gc%:(ﬁb)z, C&g Rend R6 are each | ndependent |y
sekseqst @esied‘técp @ohhqleg%@uf cggﬁﬁiﬁgt (bﬂ"Hydi’f)géﬂ[i ﬂ&%ﬁ? halo ydroxy(Cr-
yl,

Cs)aléwl F('Cléhsdlal ap@oltaﬂkewbm@mdh @vlth/vluphtot the ﬂuota,ogmm (C@-Cs)alkoxy
ar. ed to forma heterocycle group
°pt1°\§%lll5f %’rli’é\h'i dvﬁ’]’@% {Oﬁ?cﬂlﬂor\% th one or nore Rd; wherein
t hgr Retar &qy&érsmgr Qhidh @%hagaédbyum{eaw&? R s n%re Q! fnd

groups selected from 0 (oxy
each Rg is independently hydrogen, halo, CFs;, CF,H, hydroxy, cyano nitro, (C;-
Ce)alkyl, hydroxy(C;-Ce)alkyl, (Ci-Ces)alkoxy, —NR,Ry, aryl, heteroaryl or heterocycle.

[0034] Another embodiment includes the compound of formula I having the

formula Ia;
R
J X8
R, N—N
Ro A O
Rs N R,
R _R
4 O)\ITI 5
R5
(Ia),

and pharmaceutically acceptable salts thereof.



R7 is selected fromthe group consisting of hydrogen,
hydr oxy, hal o, hydroxy(G C6)al kyl, (Cf-C6)al kyl
wopiosomall y substituted with up to 5 fluoro, aPdI/US2008/066205
(Cf-C6)al koxy optionally substituted with up to 5
fluoro; Ar is awl, or heteroaryl, each optionally
substituted with one or nore R8; and each R8 is
in nde h : ; :
S T et bR R orar P, R Pt the nitrogen
to whith Gbyal droxgttachdiRa forml a Ipgieeidowt,y pyoolidinyl, morpholinyl, or
. _heterocycl e, 0034] Anot her enbodi nent i ncl udes
thlor?q{@h(g%%fi%ﬁl the C?IBP{\‘iﬂdé’%lfén%\t}? the formula la: (la),
an ar : eqsa r .
20 R SR oSy B DB e i LG formu having the
formelatlbdi nents, for exanple, R5 and R6, together with the
nitrogen to which they are attached, can forma
pi peridinyl, pyrrolidinyl, nor phcﬁ\ri nyl, or
t hi onor pholinyl ring in Rhe ci und of formula Ia.

[ 0036] Anot her emnbodigent (51e conpound of
formula | having the

(Ib),

and pharmaceutically acceptable salts thereof,

wherein:

X is N(Ry), O (oxygen), C(Rg),, or S(O),;

z is an integer selected from 0, 1, and 2;

each Rq is independently selected from the group consisting of hydrogen, halo, oxo,
hydroxy, —C(O)NRsRp, —NR,Ry, hydroxy(Ci-Ce)alkyl, aryl, aryl(C;-Ce)alkyl, (C;-Ce)alkyl
optionally substituted with up to 5 fluoro, and (C;-Cg)alkoxy optionally substituted with up to
5 fluoro; and

n is an integer selected from 0, 1, and 2; with the proviso that when n = 0 then X is
CRy)2.

[0037] Another embodiment includes the compound of formula I having the

formula I¢;



(I'b), and
wher ei n:
W@eoosnsagr
i ndepende
hydr ogen,

pharmaceutically acceptable salts thereof,
Xis N(R), 0 (oxygen), C(Rd)2, or S(0).; z is

r selected fromO, 1, and 2; eRCTIURD08/666205
ntly selected fromthe group consisting of

hal o, oxo, hydroxy, -C(0)NRaRb, -NRaRb,

hydroxy(G -C6)alicyl, aryl, ari<I G - Co6) al kyl

(G -Co) al
fluoro, a
up to 5 f
1, and 2;

C(Rd)2. |
of fornmul
2008/ 1544

kyl optional | yReub
nd (G - Co)ral kox

Ttuted with up to 5
rpaddyy substituted with

| uoro; and #h i it eger selected fromO,
Wth the prb /o‘: when n = 0 then X is
0037] Anot Irgr el ENIR,i ncl udes the conpound

a | having thelfor Ia I¢Q WO
42PCT/ US2008/ 0868

(Ic),

and pharmaceutically acceptable salts thereof.

[0038]

formula Id:

Another embodiment includes the compound of formula I having the

/>

Ry  N—N
/

l
R4 44\ /77
k1~7,x

(1d),

Ry

and pharmaceutically acceptable salts thereof,

[0039]
[0040]

whereinn is 0, 1, or 2.

In some embodiments n can be 0. In another embodiment, n can be 1. In

yet another embodiment, n can be 2.

[0041]

In yet another em

In some embodiments, R; is Methyl. In another embodiment, R, is fluoro.

bodiment, R, is OMe. In some embodiments, R3 is Methyl. In another

embodiment, Rj is fluoro. In yet another embodiment, R; is OMe.

[0042]

In some embodiments, R, and Rj are fluoro. In another embodiment, R,

and R; are Methyl.

-10-



NR7 R4 ONVRd IN, Rc (Ic), and pharmaceutically
acceptabl e salts thereof. [0038] Anot her enbodi nent

w0 p@BOsiEg2 t he conpound of formula | having t hePdDUS2IDE066205
Id: (1d), and pharmaceutically acceptable salts

R e e R T R R st AT
formBBE: N
/>

R1 N/N
R, [ o

|
R3 N7 R,
R“o)\N/\/ﬁd
_ _\(\’)/nN\RC

(Ie),

and pharmaceutically acceptable salts thereof.

[0044] Another embodiment includes the compound of formula I having the

formula IT;

N=Y

D),
and pharmaceutically acceptable salts thereof,
wherein:
each Y is independently N or C(Rg). In some embodiments, Rs and R, together with
the nitrogen to which they are attached, form a piperidinyl, pyrrolidinyl, morpholinyl, or

thiomorpholiny] ring, each optionally substituted with one or more Ry.

-11-



yet anot her enbodi ment, n can be 2. [0041]In sone
enbodi nents, R2 is Methyl. In another enbodi nent, R2

WO gooBlismgud. | n yet anot her enbodi ment, R2 is QOMET/US2008/066205
some enbodi nents, R3 is Methyl. In another enbodi nent,

R3 is_fluaro, et. anot.h odi ment | S .

d@ﬁiﬁlu " Sadibes Fotban iRRA drcTgEs g cRmPapid O foeala [} having the
formglgggl? enbodi nrent, R2 and R3 are Methyl. WO

154442PCT/ U82008/ 066205 [ 0043] Anot her enbodi nent

i ncl udes the conmpound of fornul /Y’r- aving the fornul a

le: (le), and pharnmaceuticall yyaccépt able salts

t hereof . [ 0044] Anot her enbodi e 'Yﬁcl udes the

conmpound of formula I h%vi ngNL

1 | /
|
R4 )\ /\/
\vrx
(Imb),

and pharmaceutically acceptable salts thereof.

Ra

[0046] In some embodiments n can be 0. In another embodiment, n can be 1. In
yet another embodiment, n can be 2. In some embodiments, R, can be Methyl. In another
embodiment, R, can be fluoro. In yet another embodiment, R, can be OMe. In some
embodiments, R3 can be Methyl. In another. embodiment, R3 can be fluoro. In yet another
embodiment, R3 can be OMe. In some embodiments, R; and R; can be fluoro. In another
embodiment, R, and R3 can be Methyl.

[0047] In another embodiment, the compound of formula II has the formula Il¢:

Y—Y
7N\
Y
/
=
Ry N—N
Ry [ 0
R3



formula I'l: (11), and pharnmaceutically acceptable

salts thereof, wherein: each Y is independently N
wo@eog(FR8¥2 I n sone enbodi nents, R5 and R6, togRCTE82008/066205

with the nitrogen to which they are attached, forma

i peri.dinyl, .pyrrolidinyl nmor phol i nyl , or

4 h&@rﬁiﬁaﬁﬂ%‘le%%%yra??@?abé%@#s@ﬁgoénal |§ substituted with

on nor, [ 2 / .
on, ol RS M ECTLASRART RO 1 raving e

formblarlliddl a 11 having the formula lib: (lib), and
phar maceutically acceptable salts thereof. [0046]In
some enbodi ments n can be 0. In another enbodi ment, n
can be 1. In yet another enbodi ,RN can be 2. In

sonme enbodi nents, R2 can be NEP yLk(l% anot her
E_\L?E
e

enbodi nent, R2 can be fl uoro. anot her

enbodi nent, R2 can be Ow. In s enbodi nents, R3 can
be Methyl. In another eRpodiNreNt, R3 can be fluoro. In
yet another embodi nent, e . I'n sone

enbodi nents, R2 and?R3 | uoro. I n another

enbodi nrent, R2 and R3 bt hyl .

(IId),

and pharmaceutically acceptable salts thereof.

[0049] Another embodiment includes the compound of formula II having the

formula Ie:

N—/_Rg
72
R4 N—N
Ry A o}

R3 N~ R,
Rq
R4Cf4L\N//7j
N
n
(Te),
and pharmaceutically acceptable salts thereof.

[0050] Another embodiment includes the compound of formula II having the
formula IIf:

-13-



[0047] I n anot her enbodi nent, the conpound of fornula
Il has the formula Ilc: WO

WQQO®8M131484142PCT/ US2008/ 066205 and phar maceut i cBCT/YS2008/066205

acceptabl e salts thereof. [0048] Anot her enbodi nment

i ncludes the conmpound of fornula Il having the fornula
lid: (lid), and pharmaceutically acceptable salts

t hereof . [0049] Anot her enbodi nept_\ ncl udes the

conpound of forrmula Il having e Normula lie:
iy Sy
R4 N—N
Ro [ 0]

R; N~ R,
Rq
R4O4i\N/f7j
N
n
(11f),
and pharmaceutically acceptable salts thereof.

[0051] In another embodiment, -the compound is selected from the

consisting of

-14-
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(He), and pharmaceutically acceptable salts thereof.
[ 0050] Anot her enbodi nent i ncl udes the conpound of
wo eoosab4e41 | having the formula TIE WO PCT/US2008/066205
2008/ 154442PCT/ US2008/ 066205 (I11), and
pharnmaceutically acceptable salts thereof. [0051]In

anot enbodi nent, e conpound is ected fromty
grouonsi sting of@ @

o P P o
O4kN ;i ) |
L oy

N-N N-N
/ - )
;i~ ;i N N|
N
"0 e WY o

-15-



WD 2008/ 154442PCT/ US2008/ 066205 and pharmaceutically
acceptabl e salts thereof. [0052] One enbodi nent of the

WO pwensd4en provi des a pharmaceutical conposit i PET/US2008/066205
conprising: a) the conpound of any of the enbodi nents
and exanpl es disclosed herein; and b) a
phar utically ac t abl e carri ez \DETAI LED

DES | ON OF THE | NTI ON Defi niNti/ons [ 0053] As
uséﬁ“ ereln connquorganlc abbr@wiations are def|
F | Cows: F L~0 [ o
F ;1 F NI | NI ~ /[:jjej}t
0 N
0 N/\N OJ\N/\ O)\N/\ o N/\
\I/ K/N\ ‘\/Nw/ K/Nj/

o oo

N-N N-N -N

N
(=0 L =0 (=0
N N
- o)\w”ﬁ O4kN

-16-



[ 0054] AcAcetyl [0055]aq. Aqueous WO
2008/ 154442PCT/ US2008/ 066205 [ 0056] Bun- But yl
WO Q@8/ijat . Cat al ytic [0058] CDI 1, 1" -carbonyl di Pen/tiszos/@6205
[ 0059] CTenperature i n degrees Centigrade
[ 0060] Dowt herm(r)eutectic m'&;t ure of di phenyl ether

and bi phe [ 0061] DBNL1, 5- Diazabi cycl o[ 4. 3. Oprmon- 5- ene
[ 0062] DB@ Di azabi cycl o. 0] undec- 7- ed
[ 0063] DW&ADI i sopr opyl et hyl/am ne Q
[ 0BG Foret hyl acet amd® o N N-N
' M YO C(kfo
N
PN - X N
o m o G 0PN A
1® Y N SN

N-N | N-N N- N-N
| | |

N N N N

A A PN

0" N 07N Y o”N
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[ 0065] DVFN, N - Di net hyl f or mam de
[ 0066] DVBSQODI net hyl sul f oxi de [ 0067] Et Et hyl
w( 2@883g@ an(s) [0069] hHour (hours) [0070] HPLOMTS2008/066205
performance |iquid chromatography [0071]i Pr or
i soprlsopropyl [0072] LCVBLI qui d chromat ography- mass

spectronetry 4Q073] MeMet hy 0074] l\/bOHl\/b ol
[0075] mLM 1 1¢{I Drer(s) [0076Lpd/ CPal | adi utpen act i vat ed

car bon [0077 ppt Pr eci pi t,@ N’N N’N

)\U\ ,\()Nj/ R NK/N\ N K/NY
ST I A

O K/N O\OH O\OH Q

and K/N\(

and pharmaceutically acceptable salts thereof.

[0052] One embodiment of the invention provides a pharmaceutical composition
comprising:

a) the compound of any of the embodiments and examples disclosed herein; and

b) a pharmaceutically acceptable carrier.

DETAILED DESCRIPTION OF THE INVENTION
Definitions
[0053] As used herein, common organic abbreviations are defined as follows:
[0054] Ac Acetyl |
[0055] aqg. Aqueous

-18-



[0078] rt Room t enper at ure [ 0079] TEATri et hyl am ne

[0080] Tert, ttertiary [0081]!ALMcroliter(s) [0082] The
W eqoails43at 0" used herein refers to fluoro, chlPEDPS2008/066205

brono, or iodo. [0083] As used herein, the term"al kyl"

refers to_an aliphatic hydrocarbon group. The al kyl

nd0836] nmaPube a "satureBBW! al kyl " group, which means

t .t dges not cont ad ay al kene or al kyne

nglﬁéﬂ]es.gﬁh "al kene" %nag?l 1% refers to a group

Cqoessit i ngDaf at | east] v@rbodldiimidazole

2008/ 154442PCT/ US2008/ 066205 car bon atons and at | east

orl802Yr boACcar bon doublespstatere imdepress Ceptigiade” noi ety

r to.a group consjstj.ng.of at.least, two carbon
001 g DR el © ol i PR R g6 PR
aljgpé1)moi oigN My be brl@ﬂﬁi‘@z‘ﬁbic?élbﬁ.ﬂ@ﬁmﬁﬁaén@’ or
cyclic. Exanpl es of branched al kyl groups include, but
arl[@062]t | DHU ed to, i slepDigmpbicydofStiflphdect7-bogt yl and

t j.ke. npl es of straight chai.n al kyl groups

i ﬁ@f’%}he, Pgégare not I'YH°P y{eg}y LAyl et hyl,

r , b . pentyl I, and the like.
Elgﬁ%i] A, Pentyl DiifikaceifRlY

es of cyclic al kyl groups 1 nclude, but are not
| ijoD6sd t DMEycl opr opW,N'-DymkihpHotnydmideycl ohexyl ,
cycl oheptyl, and the |like [0084]The term "al koxy" used
hef86¢] reis@flgoto st r ailgetylswbfogidened chain al ky!

radhenl ceyalently bo to the parent nolecule
tﬁrﬂgﬁgh a%y- -- Iinkag%ei[ﬁﬁExan'pl es of al koxy groups
i njovées8je, put are not |Gmid(ed to, nethoxy, ethoxy,
pr opoxy, 1 sopropoxy, butoxz, n- but oxy, sec-butoxy,
t -1006Yxy &nd the I i ke.Hour (hours)

[0070] HPLC High performance liquid chromatography
[0071] iPr or isopr Isopropyl

[0072] LCMS Liquid chromatography-mass spectrometry
[0073] Me Methyl

[0074] MeOH Methanol

[0075] mL Milliliter(s)

[0076] Pd/C Palladium on activated carbon

[0077] ppt Precipitate

[0078] t Room temperature

[0079] TEA Triethylamine

[0080]  Tert,t tertiary

[0081] pL Microliter(s)

[0082] The term “halo” used herein refers to fluoro, chloro, bromo, or iodo.
[0083] As used herein, the term “alkyl” refers to an aliphatic hydrocarbon group.
The alkyl moiety may be a “saturated alkyl” group, which means that it does not contain any

alkene or alkyne moieties. An “alkene” moiety refers to a group consisting of at least two
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[0085] The term "al kenyl" used herein refers to a
nmonoval ent straight or branched chain radical of from
wo nestidnent y carbon atons contai ni ng a car borCTHUSIDE 066205
bond including, but not limted to, 1-propenyl,
2-propenyl, 2-nethyl- 1 -propenyl, 1-butepyl, '
carbon o Ayd at lgang ongearpergarbpmdaipierbends andiam lkyney moighy gefers to a

sl GSF 8t 7 FROPUEhSThy LR L rPEpRBIAT bona. 1
alkylansit®i maynbe Bragetddpstrdight@heinpone clioC Exainpigs ob btantigdd alkyl groups
. . limted to, 1-propynyl, 1-butynyl, 2-butynyl, and the )
inclugle, it aregws Hricd to.cpeHToRy: 9¢0~bluxlegrbwé4 glidhthe diker Exqrgples of straight
. C C r . e ri <
i RREFL o 0TS A0 B SHAGEL DG S8 Sy ey e,
heptylnehdides likels e Examplessyfstilie alker @bipsaincludasbut we @itYlimited to,
rings, or at |east one aryl and an ortho-fused

cyclaprenydlcyeloperitplo eydohesyk sxilehaptloandibe Bisout nine to ten
ri to i L t | onecring . j ronat i .
898, "ok dnhD ROk B B e s G B chain alkoy
radichl E@&ldnfl¢|bodeed bﬂth@%&eﬂt%oﬂei:ﬁlb ttRGutlP an OPOI-ARkkbd, Examples of
substi tuted phenyl, biphenyl, naphthal enyl, i
alkoxyrgraups iReluds; (but angtiief Heetag o, mashaxal ¢thoxy, PFOReBY dfSHIropoxy, butoxy,
dndenyl .. and qi ndanyl.. 88] The term "heterocycle" or
n butog%,.tsg%“gg’g%y,gt bdlft%xgp%dl}}slée@gener ein refers to an
opfongsal | The et Talkkén et uBBRNRGYiE Iréfers tBiaGNddvalenOdtraight or branched
‘tricyclic ring systemconprising at |east one
chairrediseloeftform itwio thevenisheprbynsatems berdiibinge. caltrom double bond including,

but g P o e iy b GO S REBEBP . BRERY Aot end the

like.mul ti ple fused ring systens. Mreover, the term
"het erocycl e" includes fused ring systens that may
halP@88Gny dbgtem ‘@ikynyW) @ehirdib44i4ARCH/MUSRIBIBAEGRME or branched

s SRS ELT R 0 it oast, o, e LU LA g
but nbf lisHed {C 1rﬂre§9/n§x %Qﬁl@ﬂ}‘l’,&-lﬁ?{lﬁq bihihdifigd or

unsubsti fute and can be ached to other groups via
anp08¥jai | dbk ¢ermafaeylt @seddreedin refbisyto Anmoeayddiclaadrhaticcadioalnvhether

one e Gt S TyfecErisypBIRTeONSE LAt Bl WRBRLAISES Ting systems

wherki :}gqﬁa%@ B&iaf1 Frlr @) &pa&tIQaSE Bﬁfﬁyﬁgﬁeﬁg @%@Hﬁ%ﬁ%%gg garbocyclic

ea et eroattom I's 1 ndi vi dua om o
radicgliaving, abanithing tortoy eing atond; intwehieh at ledseonctdrg is arvgnatie share at least

five menbered, eferably it has gne or two . . )
one. HRepie HOSHs LARRPISS Pl e S BEIPGm 18 a1 Aoy lianitgd) s optionally
f It r
s GRS, AP SRS PO A L 58 Buorens,

inderychnd medangle spi rocycl es. An exanpl e of an optional

substituent includes, but is not linmted to, oxo (=0).
[ 098881 The The tepm nbeterasyelsT or (hegrorrsle grpupefused hergingrelers to an

oni BN BLRREHL B0 ORS00y i st on

heter04toninethé eing 9 st Mrtmckibone ETHer [ege@bitomd atindenderdfy deRted from
rings. Exanples of heteroaryl groups include, but are

oxygpwtsulfpriapd gutragenh dhe derrl Ahgterocrdez ke multiple fused ring systems.

' o] LNy L Qh i [ uinol inyl ., qui noxal i nyl

MordYL 6 Db L 8L e ARt PR e o
like. The term "heterocycl e" enconpasses heteroaryl ‘
fused to a non-aromatic ring system

-20-



[ 0090] The term "heteroatont used herein refers to, for
exanpl e, oxygen, sulfur and nitrogen. [0091] The term
w0 asmBndis42used herein refers to a nitrogen radiBPEl/US2008/066205
substitut ed with hydrogen, alkyl, aryl, or
nmbi nati ons t hereof Exanples. of am no groups i ncl ude,
Saturbmn pregidad that apkeast @ne amg Jmﬁwmwstemmot argyatify The monocyclic,

b1cyc['ligpgleﬁlﬁ[égggé%seys er i ar yrlbs[u{ﬁﬁt*ci%t Sestéllg%t etlrngﬁ,ﬂzgldt %‘ﬁ be atttached to

otherofreussy visafiyawilyble yaleues peifpablgady toaikbledalton dradire@h. Preferred
Exanpl es of aryl al k | _groups | ncl ude, but are not
moquYﬁ%lQ Hag systeme A T 4.phehdh 19y 18, mpmbers: Sixmembered maanpryclic rings

contaﬁll? Gob'& c# fifee ]%qu'gg’[l)&@ SvHeRdifle: ﬁlteljie%rf}ﬁ{)%ﬁl Rliky Lllduéﬂﬁgéjelected from

ereinFeters to one or nore he eroaryl ‘groups

oxy gl PRITUE And @itedyen) diMl whdeinoalen thX &ifplieSvemembered, preferably it has
het er oaryl al kyl include, but are not Iimted to,

one gy tweyheiEeHgINS WhereinyGagk thelaroater; léplnéwr%naﬂr thglected fgom oxygen,

sulfu{’ heﬁa& hfﬁ%ﬁﬂ[ gl Ca?%l%ﬁlpecx? i l gy etgﬁmsdarg%rfeg t rﬁflgéfgbers and

anar he ‘par ent

includ®kpigsdyelet.nr A @Rample-dF-an dpti@hﬂgﬁbs’cltﬂﬂt includes, but is not limited to,
2008/ 154442PCT/ US2008/ 066205 [ 00951The term

oxo (=8Dkyl t hi 0" used herein refers to straight or branched

c hﬁi'()§9]a| k)ilhe term “heteroaryl” used herein refers to an aromatic heterocyclic group,
whether one ring or multiple fused rings. In fused ring systems, the one or more heteroatoms
may be present in only one of the rings. Examples of heteroaryl groups include, but are not
limited to, benzothiazyl, benzoxazyl, quinazolinyl, quinolinyl, isoquinolinyl, quinoxalinyl,
pyridyl, pyrrolyl, oxazolyl, indolyl, thienyl, and the like. The term ‘heterocycle”
encompasses heteroaryl fused to a non-aromatic ring system.

[0090] The term “heteroatom” used herein refers to, for example, oxygen, sulfur
and nitrogen. |

[0091] The term “amino” used herein refers to a nitrogen radical substituted with
hydrogen, alkyl, aryl, or combinations thereof. Examples of amino groups include, but are
not limited to, —NHMethyl, —-NH;, —NMethyl,, —NPhenylMethyl, —NHPhenyl,
—NEthylMethyl, and the like.

[0092] The term “arylalkyl” used herein refers to one or more aryl groups
appended to an alkyl radical. Examples of arylalkyl groups include, but are not limited to,
benzyl, phenethyl, phenpropyl, phenbutyl, and the like.

[0093] The term “heteroarylalkyl” used herein refers to one or more heteroaryl
groups appended to an alkyl radical. Examples of heteroarylalkyl include, but are not limited
to, pyridylmethyl, furanylmethyl, thiophereylethyl, and the like.

[0094] The term “aryloxy” used hérein refers to an aryl radical covalently bonded
to the parent molecule through an --O-- linkage.
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radi cal covalently bonded to the parent nol ecul e
through an --S-- |inkage. Exanpl es of al koxy groups

w0 p@BOSE42 but are not limted to, methoxy, ethP&EUS2008/066205
pr opoxy, i sopropoxy, butoxy, n-butoxy, sec-butoxy,

t-butoxy and the like, [0096]The term’ carbon%@; used |
hdP8¥H r effbe fermo alidthio Uéed beipgategoigbiteighb aveignehsd chain alkyl

. OX 7 t rei t
radlc% é’&%{% %61%98 dl ,;I' dﬁ} O[?argplt culggl?r%gglg r‘i‘%l'%: g{gl%{i%%egg?{gples of
alkoxyhsipstibilade, but il‘e noXBmited td; WMQX@H@Q@ pr({p@%B 8§obaépoxy, butoxy,
term"al kanoyl " used herein refers to a "car onyI
n-butgyihse¢-buioey tWutaxyand the lika  group, the "al kanoyl

EBfih . TB¥ EafbapbaRt WS A SFsR0 80 B Bt bonded

to oxPhe nzl kanoyl groups include, but are not limt ed to,
net hanoyl , ethanoyl, propanoyl, and the |ike.
I\/e[ﬂﬂ%ﬂioyl The tezmriionnl yseldrhowin eeferatetd)|(i-c. double[bood g oxygen). For
ured h e|n ' ,% {clndgcatef g)Femes wWth a
examp hﬁﬁ'cé AR @&u AEH KOs FHCIRETOORE speci es
COOHIBINi NThé REmI AR 68 ljﬁe@elﬁ Q¥REs]H ta"%aﬂB@ﬁ‘}qe guﬂsﬁtuted with an
anot her species. Hence, in this context, a radical is
“alkylibgronp,cths Salkanoyl agroneés cavdleotly bomrkdie rthe parertdnala¢ule through the

carban i+ GRhmyl e, e o e B ey o erte ot [ited to,

methﬁlﬁfy'fn e8P prophyd GhdeheUfRd MEh&I0F1 isRomitbly kithviflas acetyl.

oup 1Is derlved fromthe unsubstituted parent
st 00&] ur e Aisrusgdhherbint & eerdaacalh aslidatssrspemiesewith asgela ﬁmpmmd electron
r .anot her

re hydr n ato
such ot b g cihian e e el s gy B8 eaﬂ@@m?eq o npther species.
HencE Oiﬂgﬁfé'&gﬁteiéﬁﬁ‘ﬂrédl%q s ndldecS¥Gtly 'asﬂ%@?ﬁc?cal' %ltﬂég'anﬁdlcal indicates a

diastereoners and enantioners; as well as the m xtures
specifibgoettf @l €larger emdechld. o The tarmcradied” ican bé @sslcimmectahgeably with
the recited conpound. In certain cases, conpounds can
the (e "€fo%Pn t aut oneric forms. All tautomeric forns are

d d
) m‘)rpmﬁ ﬁ A SA% Ol%t%g : 1%‘}%% gldsk 'bghtfl g?gﬁﬁ I )c/l}eﬁ@“ﬁ%ﬁr NG substituted

ene group

parerit seetuexinsvhich terp dms ibeen iah )exdfange ®f oaadr tniara S‘rrydrogen atoms for
isoneric fornms of the conmpounds. Both cis- and

anothefaqqgmrﬁﬁg}s as well as the mixtures of cis- and

;@Tﬁ‘ﬂ | > Attt Ca &B&Q%ﬁ)ﬁ% Egl%fe pg&%ﬁ% il HeSLcftinds described.

npou
All saflo rsemem; nrwn&tﬂng diasefcomefsodniBenanti@férs feweld ag et mixtures thereof

clearly dictates otherw se.
are intended to be included in the scope of the recited compound. In certain cases,
compounds can exist in tautomeric forms. All tautomeric forms are intended to be included
in the scope. Likewise, when compounds contain an alkenyl or alkenylene group, there exists
the possibility of cis- and trans- isomeric forms of the compounds. Both cis- and trans-
isomers, as well as the mixtures of cis- and trans- isomers, are contemplated. Thus, reference

herein to a compound includes all of the aforementioned isomeric forms unless the context

clearly dictates otherwise.
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WD 2008/ 154442PCT/ US2008/ 066205 [ 0102] Vari ous formns
are included in the enbodi nents, including polynorphs,
wa@iosasas? hydrates, confornmers, salts, and prBdr/ug008/066205

derivatives. A polynorph is a conposition having the

same chem cal fornmula, but a different structure. A

sol182k i & @ioa@rfmzsi @fﬁdnclﬂ@frmtlmyembﬂd@mcmmn(:wmg polymorphs,

Wi, t ul es, or
sobvdi Bl et 2o Rl I e die SV e B SRR B Fdaggposicion
havn«?%} tHeN§e@iePEHcAtitA rfoﬁﬁul‘dﬁ'b@cra A @rubRe.| A\ 019htE US talédnposition
is a conformational isomer. Conformational

formpd é’ﬁeﬂoi‘@ﬁpn Sthepombtieationerfoolvsht molesoles exitinirtoleculve @doms of the

f t f .
solu o Arieher &) 2 S aPib oabh £ 4 Ly PP AG Vb Bh A REa A gonfprmer is o
strucBREBRE IS c6XBrRAioRhERAMET OYnORhARAS] K62¥Rsrh & Hﬁ%%nomenon of
skilled in the art. For exanple, salts of compounds

mole@alns byeithp thep savecd styyctvrab derimua tbue ddﬁqacﬂmon&rmabasss (@mformers) of

hi | f
atorm 8%”%%&6@& i n SR of EEn GRS Fa B Prrmet e SeBi ainown 10
thosd' gafléd 8stheatl FBNBBINGIE, Salls ofl Qﬁﬁﬁ&drfél@tcﬁﬁ‘ b%&l B feacting the

humans) . | 0104] The terms "individ
apprapmm lase of acadh wlthpatmelnomeum@qus/ek&nt afﬁthc cdnaptgmdbl y

refer, to . ncl but not
T TIT TRE AREN e NAL A RCTM  Jp—
(e.g. 68ﬂn€ﬁic§ted@i?dﬂﬁ£lh§ﬂdﬁ1&ﬁ£ﬂs animal's, and mammal i an pets.

[ 0105] The values |i st ed bel ow for radi cal s,

sul9d04jt uerhs, temd Fadysdual,ar thdsg? Fdubjest’t adndorfpatidny’, are used
. . the ot . excl.ude ot her defined v | ues or ot.her
mter?}@rléi@g’?mﬂ?q% 981 eTRElor & el NG @ng Bic Aol igiad to, murines,
51m1a31ﬁ30qgﬁ1:1§r?g ﬁ?gﬁnﬁflalggagﬁﬁ%gﬂgﬁ ?rfnﬁal h an{rﬁaé%%h Pl-ﬁnc’tﬁﬂﬁlan pets.

fl [Mﬂijpheﬂﬂnh vabues 2Higed bdlyﬂw f(irOIbGiZ:hlsn sﬁlﬁ!;ﬂiﬁwﬁtﬁb&dd I"[ﬁﬁlges, are for

an _be hydrogen. [0108]1n sone enbodi nents,

ﬂlustbaéwwa}lbg@ﬁy dp | gt e clupte oFer defiasdomalnesngy othey V?ﬂﬁ%ﬁé@m defined

ranges for the radicals and substituents of compounds of formula I.

[0106] In some embodiments, Ar can be phenyl, 4-methoxyphenyl, 2-
fluorophenyl, or 2-pyridyl.

[0107] In some embodiments, R; can be hydrogen.

[0108] In some embodiments, R; can be hydrogen, fluoro, methyl, morpholinyl,
or methoxy.

[0109] In some embodiments, Rz can be hydrogen, fluoro, methyl, or methoxy.

[0110] In some embodiments, R4 can be hydrogen.

[0111] In some embodiments, Rs can be methyl.

[0112] In some embodiments, Rg can be methyl.

[0113] In some embodiments, Rs and R¢ taken together can be piperazine,
piperidine, morpholine, 4-methylpiperidine, 2,6-dimethylmorpholine, 4-(2-
methoxyethyl)piperazine, 4-isopropylpiperazine, 2-methylpyrrolidine, 4-phenylpiperazine,

23



[0109] I n sone enbodi nents, R3 can be hydrogen, fluoro,
met hyl , or nmethoxy. [0110] 1 n sone enbodi nents, R4 can
wheookysisanen. [0111] 1 n sone enbodi nents, R5 caPChES2008/066205
met hyl . [0112]In sonme enbodi nents, R6 can be nethyl.
[0113] I n sone enbodi nents, R5 and R6 taken together
3,5-daneth, insragiica A-¢llylpiperazine, 4-hydroxypiperidine, 4-fluoroypiperidine, or 4-

Lperi di - Ne4- . . peri di -di net hyl m
meth Rl S SRR Rl i s B ot R
4-i sopropyl pi perazi ne, 2-nethyl pyrrolidine,
4- phenyl pi perazi ne, WD 2008/ 154442PCT/ US2008/ 066205
Process pi perazi ne, 4-allyl piperazine,

f
4- 0 i peridine.  4-fl uoroypi perd din r 4- .
il onBget st Tacrine (bR Rt §afin o st proyidi o fther
embdd@eRtE ofBicCinkentidn Adess iRistiRteArHf tk i foNowing ItddRA0RS 38 Shich the
for preparing conFounds of forrmula (I) are provided as

meanfingstaféire gamptielradinatsaaross gikien ahove nuiestothersviserqualified.

T2 b, S B R P s o
approdoh SBSst@icl Veldve B SitRhef 1. €Pbor example, 4-hydroxyquinoline of formula 2 can
be prepared by reacting aniline 1 with diethyl 2-(ethoxymethylene)malonate. Compound 2 is
converted to the 4-chloroquinoline 3 by reaction with oxalyl chloride. The pyrazoloquinoline
4 is formed by reaction of 3 with aryl hydrazines. Conversion to the 5-substituted urea (I) is
accomplished by reaction of 4 with triphosgene followed by the addition of amine.

[0116] It will be understood by those of skill in the art that depicted structures that
can exist in other isomeric forms, either by tautomerization or via sigmatropic

rearrangements, encompass said isomeric forms.

Scheme 1: General Reaction Scheme to Pyrazoloquinolin-5-Ureas, R, =H

R Ry OH O Ry Cl O
R .
2 ab Re N0 ¢ R N0
Ry
3

Ar
/ "Ry N-N
[_’~o
|

R4 I;l/N R
e 2
R] N R; N
H

R4 R4O)\N’

&

a) 1 equiv. diethyl 2-(ethoxymethylene)malonatg 125°C, 3 hrs; b) Ph,0, reflux, 30 min-3 hrs; ¢) 4 equiv. oxalyl
chloride, cat. DMF, chloroform, reflux, 3 hrs; d) 2 equiv. aryl hydrazine or heteroarylhydrazine, 2 equiv.
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[0115] A conpound of formula (1) can be prepared using
the general synthetic approach illustrated below in
w@eieei4l2 For exanpl e, 4-hydroxyqui noline of POY/Ds1088/@6205
can be prepared by reacting aniline 1 with diethyl
2- (et hoxy nethylene)nalonate Compound 2 i s converted

triethylagipe, @- xll‘“tf’HFfEﬂxo b G) §-erayv-yphpgees i Ziu i RIRA-GHaFlypI0-25 °C. 2 equiv.
HN-RGHY| 07 dqlie. DIERR-B¥.az ol qu| noline 4 is formed by

reﬁﬁtlon of 3 hydr azi nes. Conversion to th

bék it lﬁeearan”t‘@acttop) Schemg e Shasysi astff@aesevawaetrtﬂefﬂcanethod for

| d
e sfpfof PHEBABRGRLL S QU ARt LT br PRt con
reacted twitt aliethid pI—Qéth@kﬁﬁelthéﬂtDtﬁslohktaturﬂam headngt to affotdhercyclization
isomeric forms, either by tautonmerjzation or via

ia
Pfec‘gﬁ‘gnﬂt A gAditipa-glimingiendnicsteagtittio npaamak sydizatigmef the cyclization
preCt'I_ggd'r OY@%@% cl}rlgl)z(gﬁ oﬁtle g@%{ﬂ% SS:J}\? eqsutlth\g/t cap. beet]‘ﬁe‘il in step (b)
include (bt AaxyorekRjide Iﬂcekl[mll@ﬁaétﬂer;l %@tthéﬁm@f gad BImiRR2fgh boiling point
reflux, 30 mn-3 hrs; c) 4 equiv. oxalyl chloride,
stable g@lvemFCo%‘fqu;p@pf)thmhygl@p(y-lgmmognﬁ pgfon@)ﬂazZ t@th: ghlom-g,umohne of

rorm 88 780 1%, Set LS S0R e Ryl dors bl gptvent and

optioh€lly b@talg tid DMP.I Shloghatéh eﬁt@ lﬂlhdt cart bé RRASH Qﬂ%géc)]m@ude but are not
equi v | EA, CH2Cl2, 0-25 C, equi v. HN-R5

llmltedqm Qxalyrblcmrlde-PZ@QCh{Itﬁlz,?t]l@@weqhénrldaeamsgm, sifhesgeng, and similar

N TR T R A A —

chlorEB&tz@ﬁ’é |1’n€tﬁ%fléf1e Eﬁfdﬂi‘dkzal D-&aofRRtHaRA ClSto Wil Al e§11lﬁid£r solvents.
- ethoxyne hylene)nalonate under heating to afford a

The d;lcmrcztamlm qiriecuuls G qanl bt: rgacted iithi aaml a@l hetarocay | lydrazimmeto form
e O T a0 4 o oGS SR e @ et
but 2R BNt EmithatioC A uﬁm '('ttE%)emllét?aropﬁ&wﬂ%{ih% n@g‘f*)’ 1,8-

not limted to di phenyl ether and si
D1az¢b1gptclct{614l(l]mylep<7-me sl dof- Dmmblcy@m[ﬁ@e@]aom-ﬁ enf t(BBN), N-
dro qui nol i pe of mula 2 to the chl oro-quinaline
methgipieaiiis A% ke ke 58 V@Bt%ptttwst?ed b, g5t (Br el Pyt are not
e t 'y
i BERT 1 SlARETAI BT EQETIL ) i g o e
comstuap of dprmuie [4uchn Bruicacted witht plhdsgettee dighosgena) ¢DI, and the like and

chl oride, P(0)C13, PCl15, thiagnyl chloride, phosgene,
treatqdy WHR &B‘é&& thl?taV@P hg e?mnqﬂnérq rfatni“H@ (Rg eéqtt@nate@lw&ﬂ gmine of

the CF)HI%]EN{I cﬁﬂl}ﬁ?éﬁsceag enre%tg(P V\(lﬁ’l) %@gén‘éd?r éﬁt#%ge%r eCB?tand the like and

| orobenzene,
comblnet @tk eadongionadh of fdi‘ﬁhlu&réDfoOﬁrmlldaﬂﬂ: @iniPoluad oﬁf&rﬂt@lﬁt(i) Solvents
The chl oro-quinoline of fornula 3 can be reacted with
that ggpyhe used Hesten (ﬁéﬂl}qluw &6 e limjteflge nhhoné)enzqncymbthylene chloride,
of .for hat .can

12RO ST, *ou g s B FR bRk U nctuae
but hiel @bhylimasd e Eridatyl, aﬂlmﬂesgec Idﬁttpftﬁ)%a&hwe abfhEADIEA), 1,8-

1, 8- Di azabi cycl of -7-ene
Diazabieycti[5.4wmsdeeiTeeriea. (@Bl@)], ndsﬁ-@i@ﬁbcwbﬂﬂw OJnon-5-ene (DBN), N-

th and the like. Solvents that can be
‘nﬂhgggﬁnﬁﬁpsggghtbg ‘include but are not linited to
o- xyl ene, xyl enes, chl orobenzene, toluene, and the

i ke. The ami ne of the conpound of formula 4 can be
reacted wi th phosgene, triphosgene, CDI, and the |ike
and treated wwth HNRSR6 to provide the conpound of
formula (I). Alternatively, .the am ne of the conpound
HNRSR6 can be reacted with % josgene, triphosgene, CDI,
and the |ike and conbined with the conpound of fornula
4 to provide the conmpound of formula (l). Solvents
that can be used in step (e) include but are not
limted to chl orobenzene, nethyl ene chloride,

1, 2-di chl oroet hane and simlar solvents. O ganic bases
that can be used |n step (e) |nclude but are not

L —— o\ o,



Schene 2: Reaction Schene for
4- Met hyl - Pyrazol oqui noli ne-5-Ureas, (Rl-R4 = H R9 =
woveiokgts44a2 | sopropyl, R7 = Methyl, Ar = PhenylPCT/B32008A66205
Cl 0 a, b R4 (I)145 43 and 44 a) 10 equiv. ethylaceto
acetate, quiv. NaH_ DWMA, 125C, 10 min ; b) POC13,
Schemez: Wc@gn clg@w ﬁpr 4§Wtw§5%om%polme-5ﬂreas,

@0 B RF N SO S g e &2 e

equiv. DI EA, CH2Cl12, 0-25 C, 2 equiv.
1-al kyl - plpera2|pe 1.2 equiv. DIEA ﬁQ 250 WO

| hetj g met hode
ui ot ne- 5- Ur

acet oacet at e Ryn Hhe presence of aRbpase provides a
hydr oxy- met hyggui nol i ne that can Qg;converted to a
chl oro- nethquU|noI|ne of formula 39 using ar
chlorinating agent FChl ori nati ng agenRs tigai can be
used in stedR(b)ll clude byt are ngt Il mfed<ip oxalyl
chl ori de Rz €15, nyl cHNor~ge, Yphosgene
tri phosgen imlar chlorinatisng The
chl or o- m#g NAoN ne of fornula'%b be reacted
with arylhydmgzrhe or heteroarylhydra?%gé\N6%forn1the
tricyclic oxg.pyrazole of formula 41@)C}gaﬂ|c bases
that can be ¥sed in step (c) include but are not
limited to triethyl amne (TEA), dllsoﬂaaaﬂ44hyl

of By Bogekipcaii b SERONT DTG G L A { DD 05 1 0 2 e
alM'h?fEiZhly lop ihﬁﬁbair;dﬁyﬁﬁzmealZquﬁlhetrlétil}kaaxineSQ-kydelﬂ,t neﬂdxh,al:z lognl) 965 equiv.
trg)ﬁos§eine I’l 2Setq\§5J %Qé ngrtq {7‘ gf £ ulevnlgalllgy(l)glijﬁaezhng 1ez eﬁlav %%A’ 0-25°C.
l'ike. The an1ne of the compound of formula 41 can be
reacted w th phosgene, triphosgene, CDI, and the |ike
and treated with HNRSR6 to provide the conpound of
formula (1). Solvents that can be used in step (d)
include but are not limted to chl orobenzene,

nmet hyl ene chl oride, 1, 2-dichl oroethane,

di net hoxyet hane (DME), tetrahydrofuran (THF), di oxane,
di ethyl ether, and simlar solvents. O ganic bases
that can be used in step (d) include but are not
limted to triethyl am ne (TEA), diisopropylethyl

am ne (DI EA), 1,8-Di azabicycl o[5.4.0]undec-7-ene
(DBU), 1,5- Diazabicyclo[4.3.0]non-5-ene (DBN),

N- et hyl pi peridine, and the |like. [0118]It is

under stood that conpounds of forrmula (1) may be single
conponents or m xtures of diastereoners or enantioners
if the substitutions on (lI) contain chiral centers.
[0119] In cases where conmpounds are sufficiently basic
or acidic to formstable nontoxic acid or base salts
that are known to those skilled in the art,

adm ni stration of the conmpounds as salts may be
appropriate. Exanples of pharmaceutically acceptable
salts are organic acid addition salts forned with
acids which forma physiol ogi cal acceptabl e anion, for
exanpl e, besylate, tosyl ate, nethanesul fonate,

acetate, citrate, nmalonate, tartarate, succinate,
benzoate, ascorbate, a-ketoglutarate, and

a- gl ycer ophosphat e. SU|tabIﬁ inorganic salts may al so
be formed, including hydroc ?oride, sulfate, nitrate,
bi car bonate, and carbonate salts.
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acceptabl e salts may be obtai ned using standard
whemsasiysres wel | known in the art, for exanpl eP@lUS2008/066205

reacting a sufficiently basic conmpound such as an

amne with a suitable acid affording a §S|olog|cally

Reactiopt %ﬂhle@ea%SbﬁWS A r@@rqsemm\éﬂ syntisticemgthpfl dfor dhgiythests of 4-

l\/f)e%ﬁ %’Ey%a%nloﬁ ino n#ng% Ltms ﬁ% i’oségtro a?c @%encgff ?eru%a 3f with
eﬂl’@ﬁ&etda@ét@t&]lﬂ' e SresEnce! Bﬂ@ b@sfe ﬁr@flﬂw @hydrpxg-arttiytquinoline that can
formul ated as pharmaceutical conpositions and

badanyartedetoed rer mmhﬁlﬁmnglmeh@%fomm ﬁga@snag lBuehlerinating agent.

BBt hafh HRLERLEe Shed B WGP BcRGhec o o BRER o orat
cl¥ridd) tP(eYER RG], ﬂhIHn'yIiEﬂl&%H @hosg%ﬂ@trﬁﬁhbsg&le Séiﬂfdﬂhﬂﬂeﬂﬂ&lnatmg

routes. 0122 Thus, the present compounds may be
agapst erd. I@aﬂhlqroamthyiqwnejnmbf ferngula 3grcan by reacted with arylhydrazine or

Conbl %Jl?qq tjg')ma it euh&rg g:?g%kgygg@wa %g‘ﬁgﬁb‘{}] rg!a?rlng Lases that
é}?rUe' Qed The¥epBY) bﬁcﬁlﬁEl piedred Roh Aty 8 O{rfetlﬁilﬂ thine (TEA),

gelatin capsul’es,” may be conpressed into tablets, or
dnwrmlethpdo rapunat GOTEA ) edISI—191amh1¢yCldié 4f0gardlcof7- ake (DBU), 1,5-
ent For utlc adm tration,
bl Jaﬁ’bém @ﬁﬁ%é\? FHBERG ring 56 e o atvents that
Gé B e%nl Sﬁtgﬁg) US@add Buttdae nf)tol'ilmt&{ td 8&?&5& blygede X HEdrSbenzene,
ucca troches, capsules, elixir
tcﬂm@ﬁemsd dmhkesyﬂ“h@simlmb‘étm comp:dmhdh of Ifoﬂnmla gucim be reacted with

nposi tions and eparatigns should co n at | eas
PbOSESRG TiRheSEsee. %ﬁbo%mid thethke gad ctéq%eélggmig iRsRs to brovide the

c@rg‘gagl | &} gﬂﬁmﬁlng%prﬁq%n?st A0Sl BY used it g%@i@) éﬁ(fq%de but are not

nvenlent be between a

liaheat td Q%dﬁ(ﬁbehbﬁley\ﬂh@hyleﬁé dhlcgid\t,erl ,dichlotasizme, fchmatlhoxyethanc
The amount of active conmpound, i.n_such therapeutlcal

(DYEDy fetrabygretiman GhEF), diexqpe, digtiyl shepfandcsimyar g ﬁﬁé Organic
| see\s/ iﬁatvgahlbeqfse(? ki)ﬁ @feg iﬁ% 1ncludedbt{t ﬁl)tkﬂ—llﬂﬁeci ?cpkr?etﬂ%'l amine (TEA),

Y3 ¢ pil

dfisuprépylethyle dnsthé OIRA), bllfsdEraiatﬁcmb[asl (udekr7agre AMBL), 1,5-
acaci a, corn starch or gel atin; excipients such as

Diazehicy¢lobh. fbﬂb@pﬁaqr@ (DB ;I?]Trm@tbglpmerlﬁ@eaag@ﬁhe Bkgeh as |
SR 2t BBk 8 BUEHERru T LFutE 0 ek Kponcs

or mXWRES SNHideradR&t of tihtiameBULihe %ﬁbstlfn[tidﬁ& o8 €I) cbﬁ‘t’éinQﬁlﬁapéenters
aspartane or a flavoring agent such as peppermnt, oil

of [0 9t er dm eanes wherecérampopnils axeotufingjentlyybases erdatedic ttWﬁ@m stable

e S L TG e T Tk o
compﬁﬁhﬂé §sr sal@ Yedy BSafbroRaed. aEkﬁmlﬂbé of’ﬁhﬁmﬁ@i@ﬁ@&ll}b’é&@;ﬁable salts are

glycol. Various other materia present as
orgamo atudreglshtm salis dorimedwiigle acidsl inthicht ﬂwem mﬂplmsmégbguﬁa(b regepfable anion,
age f or_inst nce t abl ets

for ﬁamp b?sygglt das tenﬁ‘g}etE@eélbl 19, 3 teg cfipte n. the tartarate,
o A A B LR S norar

salts eayaisorte, fosnal, aptuding hyduadhtargleasul fates nigmtes bicatboasfend carbonate
nmet hyl and propyl parabens as preservatives, a dye and
saltsf | avoring such as cherry or orange flavor. O course,
any material used in preparing any unit dosage form
shoul d be pharmaceutically acceptable and
substantially non-toxic in 2 e anounts enployed. In
addition, the active conpoufid may be incorporated into
sust ai ned-rel ease preparati ons and devi ces.
[0124] The active conpound nmay al so be adm ni stered
i ntravenously or intraperitoneally by infusion or
i njection. Solutions of the active conmpound or its
salts can be prepared in water, optionally m xed with
a nontOX|c surfactant D sper3|ons can also beprepared

- o o o s -



i nclude sterile agueous solutions or dispersions or
sterile powders conprising the active ingredient which
ware@sasapt ed for the extenporaneous preparati oPCD1S2008/066205

sterile injectable or infusible solutions or

di spersions, optionally encapsul ated in |iposones. In
al [0120]s e s Phanmeacewticalint accapighlge salisr rmashdel @bianesh awsinge standard

procdtsdy N SR HRG8H ol RIS P BRINEAR M Sound such

ora I*qui
as arS&hMERVitlh shitabld seidiafioR¥isd & ph bghﬁhl@}%ﬂ@é;bt&ble GniohOrAlkali metal
exanpl e, water, ethanol, a poly (for exanple

(for @{ayméfr cﬂodlum, dojassnm ol hithsim) or aibalmepf@nbénﬁyll @oreexample calcium)
It FX g thelllge%ﬁ'vegetable oil's, nontoxic
“‘Sg %. @ﬂmggkgfglagh F?able m xtures thereof. The
propgl] f| dhdi domporndPefmihbial (IFhanf B foxaNREE as leah'ﬂchutlcal

formation of |iposonmes, by the numintenance of the
composiiigng end p@mtnu&tﬁtred 2 elammetliae hosts suchfas @i lspmr@aanm ipra variety of

formng Yadefffdo 0 1%, DGR et AR EG he- by By parenterally, by

intraVehol§) Lﬁ&raalmsb@laf: tt@piéaalor méu@ﬁédufs yhaed. agents, for
exanpl e, parabéns, chlorobutanol, phenol, sorbi ¢ aci d,

t hi0ﬂ®2]os a[Thuantlhet presdnt k:empbundsamﬁy clzes eﬁtemlcahhy lafimirgstered, e. g,
fer

oraltR i LS Msfion Silt phiEat AR Gefaae plgt B gdhas B Rert diluent or

an as@ﬁﬁl%fbﬂ)é b@iBleartidie THAyGRAADE ndOAQR iHat LBS s&?@hekl’legelatm capsules,
brought about by the“us€ in the conpositions of agents

may Hetemppressed msto tytlétsror niayrbesireorporeted alingetiynwith the food of the patient's

. noste rat e .an atin. [0126] Steri | jectable, .
diet S5 v Gt i SecEtiony oF REBISOM PR TER BE SERPYEA with one or
morecé&ﬂﬁéiﬁg ax'ld]u§e|aemrtﬁ‘a Hire6F APTBle ﬂaﬂle{shguébapfagﬁ'fé &bobhes, capsules,
solvent wth various other I ngredients
ehxnﬁoﬁepdrﬁmmﬁib’sjﬁé’@fwm@ﬁﬁﬁ Oike.e Sudecrqam}smtmhomd p@parations should

ui wed by filte erilization. n the
contgin i lgs s(t) ér/‘i |°§ A58V SoupepRd.q hthep PETSEREES OF f!hf Esitigns and
preparMiGEIAY, ©rIBUKLE] BN Saridd YhdPhg) %515\/%?11?5{3#' e %t&é n gbout 2 to about
preparati’on are vacuum dryi ng and t reeze ry|n
60% tod che mgighs of whdiedn ynietokage Meﬂ"he)fantohnt aftadtive compound in such

oy o o B b
[#gi%]gg; The pth %Pﬂ f&hfsatc%lf%ﬂlegg?l’fn(% B{eéﬁﬁ@tmm als? contam the

folloez[rg | bindersl Suchl'zbngMEfragalcﬁntw dchcigevver siatch drgethein; é)&i}hﬁlts such as
to adm nj ster then1to the skin as conpositions or L
dicaleigphpbosph@fisa disntesaticnaacrbmuich aseoan deFhapetaiy Flatsh ?lglmc acid

o FEE 05 Dy Ty Sl g By G s

fructsel lad®ss UL bspatathalbt a flavang dgeat Qrhs q:aﬂ);iemﬁlt ceil bwhs&green, or
silica, alumna and the |like. Useful liquid carriers

cherry flavorag sy e addpd oNGren the upit glesags foym is a capsule, it may contain, in
addltw)%t o] nﬂé 59 Io[f g&lé( %ovcp lt)&ﬂ:g Saolrlhlgd\'\&n%]r %ﬁa} RS eafs %ggetable oil or a

can be ssol I'spersé effe

polyétﬁydeﬂlés glyolt | Vﬁﬂbﬂsym\htlt hatefialsamdy ®t piedent @xXic6atings or to otherwise
surfactants. Adjuvants such as fragrances and

modigyidhe phyragel i i thelsphid vaifednssge &nmbe Far destance, tablets, pills, or
cosfB4 S8 DB I BRRAL o i L85 H55rs R, B SR mey

pads, used to inpregnate bandages and ot her dressings,
or sprayed onto the affected area using punp-type or
aerosol sprayers. [0129] Thi geners such as synthetic
polymers, fatty acids, fatty®acid salts and esters,
fatty al cohols, nodified cellul oses or nodified

m neral materials can also be enployed with |iquid
carriers to form spreadabl e pastes, gels, ointnents,
soaps, and the like, for application directly to the
skin of the user. [0130] Useful dosages of the
conmpounds of fornula | can be determ ned by



conparing their in vitro activity, and in vivo
activity in animal nodels. Methods for the

weaosapahat i on of effective dosages in mce, aPdI/U51ve8/066205
animals, to humans are known to the those practiced in

the art. [0131] The anount of the conpound, or an
contaéﬂ: tthe, ccting (coppoad i HSFQSG Ot FFtess as r?ecfme?@amgo@geaé emgthyl and

prop%gffg%{ﬁg g.g t})l%gelrvaﬁ%y atncﬁﬁet zg{a' Aa JﬁE ;,a@ g?%flé ul @fangelffavor. of

al'so W wnnl rat
coursehenyataterial aked bre pespadig iaon uhﬂl dlgager frineshoalitl bé phad@reutically
and condition of the patient and will be ultimtely at

acceptanle and substanislly mopHexigtindthe Amougisyemploged. ofdn addition, the active
comp%luhc'i' %n%bl Y 1nc%rgt9c9 ﬁft(} ?udsfla @%&9@&9 Vﬁr"%}tﬁg@ Qﬁd h%@’e%] In

) sulta € range

of[0114:]m alrhert adlivé S copaidutmal0Gilssn/beg ,admnﬁstereﬂr @fitavenously or
about 1 to about 75 ng/ kg of body wei ght per day, such
intrapesitqnezly by indpsen or5aj eﬁ’eorp éolqué g)f the asBus canapqymd 0pits salis can be

prepaﬁ‘cea/C E(rpygﬂafr 8@0 n?ﬁ% ggédr:“ ;xg{ 1P In%n gﬁfac&ﬂge ]j)gl%e%su%r% & also be

y|n raneof

prepdi'@f Klgéls‘&)tol liquid polyetisddie gli®ls; @f@@tﬂﬂ,%ﬂ&nﬁ;@ﬁ&’ﬁﬂkﬁﬁf bixd in oils.
adm nistered in unit dosage form for exanple,

Undeg @rdinari gogditiony of gWeegerandcisay e prepgrationsy epnyED angeservative to

enl to 500 ng of active ingredient
preve'ﬁ?ﬁl Lﬁw&%{l gélglﬁé)o? aplr%n [0134] I deal Iy, the active

i rwuzfql entThé HhbnshcB@ical dbsdgs tefee shitbRC RireéviRcli®@kr infusion can
pl asma concentrations of the active conmpound of from

includg sigtile agnepys sblytionsy sr dispgrsione fos rsigyily poaiderst comprisigpthe active

bl v, abo
1ngre§;§9 Bléllc Ci;,hp r%@a{eg ft())?t ga(l g%%%ngoraggoqsh%r%ﬂg&% &EA 8‘E?§1li]e injectable or

infusibM 861LHiO &f d@{)&s@ﬁs tdbtl@%lgloéﬂéfapﬁl‘atéﬁ i IIlPoa'ft‘ﬁ;ﬂdsV‘:-‘In all cases, the

|ngred|ent i onal in sal I ne, Or ora
ultimgigrdaspgst @madshalsld abekstﬁrlh@s fhyach aiad siablg uaﬂcmthe torld)@onsgofoﬁanufacture

th di ent
and $eE o TS BT At I o PO L5 801 B Faesion medium
compisthb; %r%xﬁH{pl%g/v&H’teroéthmol' Q})S{;@l gﬁne Bkaniplé, U@[y@é?& propylene glycol,

contai ni ng about 0.4-1 he acti
liquid rpgiysthydeme( glycol§, 0&85}% bkee siegetabld omls, mytozmwgbfne@hterstyrs and
di vi ded ses

sented i d

suitag RHFEFE o0l TBrBORT L BheaR J DolnGRcL Bhsramples by the
formﬁt% of NpeHmds0¥y tRE nﬁHi’ﬁt@na?ﬂé@ ot QB@Sre@ﬁfeddﬁa)(ﬂclg R&e in the case of
sub-dose itsel f may be further divid e.g., Into a
dispeniorsenr byfthel useccvfauefattamts ellhe pmemcbnanfrthﬂ hattonatf] Immmorganlsms can
be b&géﬁ%%@u‘g r‘g’g ?cglgd gctgrrl]a Igiv }ﬂn?ggl %%Qnt(s)p olr Oer;(%HpYe parabens
chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many cases, it will be
preferable to include isotonic agents, for example, sugars, buffers or sodium chloride.
Prolonged absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminum monostearate and
gelatin.

[0126] Sterile injectable solutions are prepared by incorporating the active

compound in the required amount in the appropriate solvent with various other ingredients
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in conbination with one or nore other therapeutic

agents that are effective to treat disorders of the
wW@N®g/1543¢1 udi ng, but not limted to, AAM ( AgePCT/US2008/066205

Associ ated Menory Inpairnent) MCI (M1d Cognitive

i mpaj rment), Al zhe s di sease,_  schi zophreni a
enumgeafRgRY0Ne (4 seduigds folorrs by ddter egiligapienninsthg cawsfsterile powders

o oS RSO 183620 A B RS Srerion

vacuLE%Pdﬁin gSarid el IrcezeV‘B}yZﬁ)g)%chﬁMésZ ReHichSAE1d84 Goezieb oPHR: active
2a [0137] Synt hesi s of

Et h
ingredichly Bus apy casditisineh écssteéam%ségfpbp@swa}p the, nrevipysle stsile-filtered

solut3f line (la) (9.3 g, 0.1 M and diethyl
%‘et hoxymet hyl ene) mal onate (21.6 g, 0.1 M was heated

t o129 C. Féf topicaBadi@itilstrati®f Clid pBseiit x@mp@ﬂd@m@w #flied in pure
and et hanol was evaporated in_vacuo to aff

fonn:dfef,-‘ﬁhﬂft t@eg atei liuigsi dhowryst, it will gWef?éWtber@éﬁ@hl%FP administer them
to thy' u& f gs?tlon%u }ffbx%"}lét rﬁs in combinalbR owith '§ ermatologically
f I 8 et hy es er

nornet ylene- el oni ¢ Ac)

accepﬁ&ﬂe éﬁlbﬂlmdzhl ayDed §eidnd? aflfaidl5 min to 2 h. The
reaction mxture was cooled to 80 C and solid was

cd0128]t edUssfut isphid aarrisss apdudgadinely divided heotidpesuel as tale, clay,
micr%ié}?s{}ﬁpﬁe:]g%@goeség%ﬂacq ﬁﬂxﬁg{ﬁ’ éliq g%' %Ot h[gsgfu% ll&ru{ pa?r)fé/lrs Hfude water,
alcohBW brf g16@1$ BN walk-8RoBol/gHco blends, in which the present compounds can be
dissolved or dispersed at effective levels, optionally with the aid of non-toxic surfactants.
Adjuvants such as fragrances and additional antimicrobial agents can be added to optimize
the properties for a given use. The resulfant liquid compositions can be applied from
absorbent pads, used to impregnate bandages and other dressings, or sprayed onto the
affected area using pump-type or aerosol sprayers.

[0129] Thickeners such as synthetic polymers, fatty acids, fatty acid salts and
esters, fatty alcohols, modified celluloses or modified mineral materials can also be employed
with liquid carriers to form spreadable paétes, gels, ointments, soaps, and the like, for
application directly to the skin of the user.

[0130] Useful dosages of the compounds of formula I can be determined by
comparing their in vitro activity, and in vivo activity in animal models. Methods for the
extrapolation of effective dosages in mice, and other animals, to humans are known to the
those practiced in the art. '

[0131] The amount of the compound, or an active salt or derivative thereof,
required for use in treatment will vary not only with the particular salt selected but also with
the route of administration, the nature of the condition being treated and the age and
condition of the patient and will be ultimately at the discretion of the attendant physician or

clinician.
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[0139] Synt hesi s of Ethyl
4- chl or o- qui nol i ne- 3-car boxyl ate (3a): Ethyl 4-
whyasosa4iui nol i ne- 3-car boxyl ate (2a) (2.17 g, POr/0320M/066205
was refluxed with oxalyl chloride (5.16 g, 0.04 M and
in 75 nmL chloroformfor 3 hours.

0.4 n_ of DM _ f or The
r d8k2lon Inegenenab hewewerny suiablerlpse wilf be e pngg pf figm about 0.15

dj d ' S i r
to abfit B R0t LT AL 103 L1 gl oF oy e By, such as
0.75 vRsbhyul G0l thg Wet Rilv@agr balydwbiphhef theletibient pelr gdyn @raferably in the
over sodium sul fate and evaporating the solvent in

rangevafduie S0 TReskg/a weast meferaly & thedrngy of ddp 9Q make/%att i on
gs[bf%izg]e y%teczﬁglgl\c/)é)ncg gso %{)&ée%f‘e%ﬁl}’ Q-{(ri/mlﬂ%ggpe%/ 916 %Q 5do§£1§éo form; for
examplePb&it¥ihing, ﬁtodidmdhg,-dbymaﬁlahgr 104103750) m@UinBst| doRvehi@iil, 5 to 500

4a) . A suspension of eth
mg ofjactive dnrgsedient et iied@agatosdxyl ate (3a) (2.35 g, 0.01 M

O BB RSNl 0 ML e e
e e O LR DRI MR 1, B 5y, e,
aboutetth $00LM, Bisp preferbbignphomt 2 to about 30 pM. This may be achieved, for
example, by the intravenous injection of a'0.05 to 5% solution of the active ingredient,
optionally in saline, or orally administered as a bolus containing about 1-100 mg of the active
ingredient. Desirable blood levels may be maintained by continuous infusion to provide
about 0.01-5.0 mg/kg/hr or by intermittent infusions containing about 0.4-15 mg/kg of the
active ingredient(s).

[0135] The desired dose may cohveniently be presented in a single dose or as
divided doses administered at appropriate intervals, for example, as two, three, four or more
sub-doses per day. The sub-dose itself may be further divided, e.g., into a number of discrete
loosely spaced administrations.

[0136] The compounds of the invention can optionally be administered alone or
in combination with one or more other therapeutic agents that are effective to treat disorders
of the CNS, including, but not limited to, AAMI (Age Associated Memory Impairment), MCI
(Mild Cognitive impairment), Alzheimer’s disease, schizophrenia, dementia (due to HIV
disease, Parkinson’s disease, head trauma, Huntington’s disease, Pick’s disease, Creutzfeld-

Jakob disease), and delirium.

SYNTHETIC EXAMPLES

Step 1:
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5 [0141] Synt hesi s of
5- (4- Met hyl pi peri di ne- 1-carbonyl) - 2- phenyl - 2, 5-di hydr o

WO 2@gns@at o- (4, 3-c) qui nolin-3-one (5): A sol ut PONUSE008/066205
2- phenyl - 2, 5-di hydr o- pyrazol o- (4, 3- C)qui nol i n-3-one
(4a) (0.261 g, 1 MM in 2 nL of anhydrous nethyl ene
chloride was stirred withQuQdii sopr opyl et hyl am ne
(0.145 g, 1.2 mV andg LoRpsoepe~(0.173 g, 0.55 mV)
at 0 C for 1 hour andg C jor 2 hours
N, N- di i sopropyl et hyl a .
nmet hyl pi peridine (0.208 g, 2 M) were added at 0 C and
the reaction mxture was st3¥red over ni ght at room

t at u e tJ ir4ison .

I e e s e L e A R N b
anilinee@ayr (.3 eg DeidMvasihdidthvi 24ethokymetsyibnd)nalonaedrRed mvEer M) was

WO 2008/ 154442PCT/ US2008/ 066205 sodi um sul f at e, _
heated ito &9 &d. Afier 3 huisiteacsion aixRre was sooledrprd piharpl dyas\gyaporated in

s B TARESGLHEN S QSR W R o fcion

3-[“3? 1H, mhe 23h3RylahiRomethyler®imalbditl addd didth§0 edtdwad refluxed in
7150 (1H t. 3 = B.57), 7.38 (1H, ), 7.68-7.42 (4H,

Dowthprm®. {08 1§ 2hin 10)2 h8ThE réattipn eixtuss s Ceeled do 89 %€ gndsolid was

Hz z 387.5 (MH). 4b [0142] 2- .
collected-py GGt ) Yashed avity e, i el i Uy ey pingline 3

- ; | itih e CORROV AL URS &#ohol | owi ng
caﬂm?ggﬁgéﬁggﬁﬁEggggggb?ged I'n %?%p 31?2?&?%e synt hesi s of

4a, using 2-fluorophenyl hydrazi ne hydrochl oride

i nstead of phenyl hydrazine hydrochloride. 1H NWR
Step ZDVSO- d6) 6 (ppm): 7.13-7.46 (3H, n), 7.48-7.62 (2H,

m, 7.67 (1H dd, J = 6.8% 1937 Hz), 7.73 (1H, d, J =

8.24 Hz), 8.11 (1H, dd, J F 8j24, 1.09 Hz), 8.70 (1H

d, J = 6.31 Hz). mz @Y O NN

N/
3a

[0139] Synthesis of Ethyl 4-chloro-quinoline-3-carboxylate (3a).  Ethyl 4-

hydroxy-quinoline-3-carboxylate (2a) (2.17 g, 0.01 M) was refluxed with oxalyl chloride
(5.16 g, 0.04 M) and 0.4 mL of DMF in 75 mL chloroform for 3 hours. The reaction was
quenched by adding it to 150 mL of 2N aqueous sodium hydroxide solution at 0 °C. The
crude product was obtained by collecting chloroform layer, washing it with water and brine
solution, drying it over sodium sulfate and evaporating the solvent in vacuo. The product was

obtained by recrystallization using acetone.
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O 4c [0143]2-(4 '-Methoxyphenyl)-2,
5-di hydr o- pyrazol o- (4, 3-c)quinolin-3 -one(4c): The
W paoBasaenpound was prepared foll owi ng the proPEHUSH®08/066205
described in Step 3 for the synthesis of 4a, but using
4- met hoxyphenyl hydrazi ne hydrochl ori de i nstead of
Step phenyl hydrazi ne hydrochl oride. 1H NVR ( DMSO- d6) 6

(ppm: 3.76 (3H, s), 6.98 (1H, J =5.50 Hz), 7.01
(1H, d, J = 9.33 Hz), 7.55 (1@, 7.70 (2H, m, 8.05
(1H, g, J = 5.09 Hz), 8.08 (1B=4, J = 9.33 Hz), 8.19

(1H, d, J 7.96 Hz), 8.70 M, d, J
292.4 (M#). OHO 2b [O =0
6- f | uor o- 4- hydr oxy- qui ne{3- car boxyl ate (2b): The
title conpound was preps ol  owi ng the procedure
described in Step 1 for thg{synthesis of 2a using
4-fluoroaniline instead of .aniline. 1HNVR (DMSO d6) 8
(ppm: 1.15 (3H, t, J = 7.080 Hz), 4.1 (2H, q, J =

cdOPZ 5ahess GRS R oo 23 ity e () A
suspeiféibn oF-<Bf1 @ldhlord)quinblifie 33BrBoxy M 3a) (2.35 g, 0.01 M) in 20 mL of o-
xylene was refluxed with triethylamine (2.0 mL, 0.02 M) and phenyl hydrazine (2.89 g, 0.02

6.31 Hz). niz

M) overnight. The crude product was obtained by filtration followed by washing the solid

with cold methanol.

Step 4:

N

[0141] Synthesis  of  5-(4-Methylpiperidine-1-carbonyl)-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (5): A solution of 2-phenyl-2,5-dihydro-pyrazolo-(4,3-
C)quinolin-3-one (4a) (0.261 g, 1 mM) in 2 mL of anhydrous methylene chloride was stirred
with N,N-diisopropylethylamine (0.145 g, 1.2 mM) and triphosgene (0.173 g, 0.55 mM) at 0
°C for 1 hour and 25 °C for 2 hours. N,N-diisopropylethylamine (0.145 g, 1.2 mM) and 4-
methylpiperidine (0.208 g, 2 mM) were added at 0 °C and the reaction mixture was stirred
overnight at room temperature. The reaction was quenched by addition of aqueous sodium

bicarbonate solution. The organic layer was collected, washed with brine solution, dried over
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Cl 0 3b [0145] Et hyl
4-chl oro- 6-fl uoro-qui nol i ne-3-carboxylate (3b): The
W paoBasaenpound was prepared foll owi ng the proPEHUSH®08/066205
described in Step 2 for the synthesis of 3a using 2b
instead of 2a. 111 NMR (CDC13) 6 (ppm: 1.47 (3H t, J
sodium xukﬁfge |_ﬁ§tered; agd copggntrgied ynyvapu@g lpepzproductg\gaq thalrmi by column

8..02 2.6 8.5
oSt 0 PR oL o By, St g4 it
3.14 Fﬁ@ﬁ{gl‘éééft?ﬁ@y W%EiOQﬁ/{Qﬁ%@@élHng 720 (1H, t, J = 857% 7.38 (lH m),
“Fl'uor o- 2- pheny r o- pyrazo o-(4
7.68-7d3|(#H; 3).dh 8 @H;I)m) &B& (THLt9)8. %(ﬁ@b@niﬂ =\l Hrepuiz é&ﬂ 5 (MH )-
followi ng the procedure described in Step 3 of the
synthesis of 4a, using 3b and phenyl hydrazine. 1H NMR
(DMSO-d6) 6 (ppm:7.16 (111, 13 67 Hz), 7.41
(2Ht,J:756Hz)755[:r@ = 8.54, 2.93
Hz), 7.77 (1H, dd, J = 9.27 Hz), 7.90 (1H, dd, J
= 9.27, 2.93 Hz), 8.18 (2H, N g = 7 58, 1.95 Hz),
8.73 (1H, s). in/z 280 50 "OOHO0 o

4b
[0142] 2-(2’-Fluorophenyl)-2, 5-dihydro-pyrazolo-(4,3-c)quinolin-3-one (4b): The

title compound was prepared following the procedure described in Step 3 for the synthesis of

4a, using 2-fluorophenyl hydrazine hydrochloride instead of phenyl hydrazine hydrochloride.
'H NMR (DMSO-d) & (ppm): 7.13-7.46 (3H, m), 7.48-7.62 (2H, m), 7.67 (1H, dd, ] = 6.87,
1.37 Hz), 7.73 (1H, d, J = 8.24 Hz), 8.11 (1H, dd, J = 8.24, 1.09 Hz), 8.70 (1H, d, J = 6.31
Hz). m/z280.3 (MH").

O_

&

N-N
(=0
|
N
H
4c
[0143] 2-(4°-Methoxyphenyl)-2,5-dihydro-pyrazolo-(4,3-c)quinolin-3-one  (4c):
The title compound was prepared following the procedure described in Step 3 for the

synthesis of 4a, but using 4-methoxyphenyl hydrazine hydrochloride instead of phenyl
hydrazine hydrochloride. '"H NMR (DMSO-dg) & (ppm): 3.76 (3H, s), 6.98 (1H, q, J =5.50
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2c [0147] Et hyl

6, 7-di f| uor o- 4- hydr oxy- qui nol i ne- 3-car boxyl ate ( 2c):
wab@stis44he conpound was prepared foll ow ng t hePCT/US2008/066205

procedure described Step 1 for the synthesis of 2a

using 3, 4-difluoroaniline instead of aniline.

Ha), &) 76 3-BbHP). 73168 H 38, 7110 (31, D85 KB, @ 1 5051412, 8.08
a3 g5 938 YL 354 8kel Rplum, 8P 14885, % 392.4 o

9.27, 2.93 Hz), 8.56 (1H, s). mz 254.3 (MH). do 3c
[0148]Ethyl
4- chl oro- 6, 7-di f1 uor o- qui ndPHn
The title conpound WES_PREPN
procedure described in gp 2 for the synthesis of 3a
using 2c instead of 2a. VR (CDClS) 6 (ppm: 1.47
(3H, t, J =7.08 Hz), 4.56 2H q, J =7.08 Hz), 7.72
(1H, d, J = 8.79 Hz), 8.39 = 8.78 Hz), 9.23

wﬁ%%%/ 7% éﬁ?@ﬂ%&?@%@”%’%@lm MRS U e

com;BtQﬂa&Qﬂra@ prepardd fdﬂlb@nr& 21 %FOGedtZre Qtestiribyd 0 SRy 1ag® lthe {yhitdsis of 2a
ui nol'i n-3-one(4e) title conpound was gre par ed

using éﬂluomangmh@tqad@éemdme dé MR EBYISrdeteppe)f bl S (Hé 1, 1 =7.080

Hz), (46‘\@5{3' 7 9f E)%’%W ”ﬁéfjguf aﬁ’d é’?@%v; By L@ (g, géﬂ L\I%%3,4.63

Hz), @}Cbo (4H-dé5 J 927 236311%9 85% (Yﬁ £)1'fh/z<i§6 S{Nﬁﬁl 22, 7.32
3H 27(MH) . OHO

? 3-carboxyl ate (3c):

Cl O
Cry e
N/

3b
[0145] Ethyl 4-chloro-6-fluoro-quinoline-3-carboxylate (3b): The title compound
was prepared following the procedure described in Step 2 for the synthesis of 3a using 2b
instead of 2a. 'H NMR (CDCl) & (ppm): 1.47 (3H, t, ] = 7.08 Hz), 4.51 (2H, q, J = 7.08
Hz), 7.63 (1H, m), 8.02 (1H, dd, J = 9.52, 2.68 Hz), 8.15 (1H, dd, J = 9.27, 5.37 Hz), 9.15

(1H, s). m/z254.6 (MH").

N-N
Ao

N

H

4d
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2d [ 0150] Et hyl
4- hydr oxy- 6- met hoxy- qui nol i ne- 3-car boxyl ate (2d): The
W paoBasaenpound was prepared foll owi ng the proPEHUSH®08/066205
described in Step 1 using 4- nethoxyaniline instead of
aniline. 114 NMR (DVBO-d6) 8 (ppm: 1.24 (311, t,
6.18646l1z) , 8+ flMO(ZaMensl}N l@@’rc(-z)mzolq -(4.3-0q g &we (4d) The
title c(omou{w% ﬁ]pre‘pirfg_fgl?cz tlg’e %Zu)r%gesFB%éﬂngtm"P 'of %‘16 synthesis of
4a, ufh'l% Bb @h@ pRerfyBhyi¥ind] U’*PPNMIO@D&S@&QW%@ 2. 16%111)1 t, TB€13.67 Hz),
[

| e conmpound was prepared follown he procedure

7.41 @ékctrJ b6 HOpres 2bush dg- 864, 295 KR (TDGLBY8] cba 4.88 Ho),

7.90 fref el 32 %% 2’93%)%‘};{@1@,@ 2 9%5' 135 u 8% (. Sz 280.5

M 008/ 154442PCT/ U82008/ 066205 dd, = 9.33, 2.74 Hz),
.61 (1H, d, J = 2.47 Hz), 805(1H, d, J =9.34 Hz),
9. 04 (111, s). mz 265.6/ 267.6 (I\/!I\/HZ). mz 266.6
(M) .
[ 0152] 8- Met hoxy- 2- phen? 2, 5- H] ro- pyrazolo (4,3-¢)q
ui nol i n-3-one (41)

&

N
2¢
[0147] Ethyl  6,7-difluoro-4-hydroxy-quinoline-3-carboxylate ( 2¢): The title
compound was prepared following the procedure described Step 1 for the synthesis of 2a
using 3, 4-difluoroaniline instead of aniline. 'H NMR (DMSO-ds) & (ppm): 1.15 3H, t, J =
7.08 Hz), 4.1 (2H, q, J = 7.08 Hz), 7.61 (1H, dd, J = 8.30, 2.93 Hz), 7.68 (1H, dd, ] = 4.63,
9.03 Hz), 7.80 (1H, dd, J = 9.27, 2.93 Hz), 8.56 (1H, s). m/z254.3 (MH").

Cl O
Ly
F N”

3c
[0148] Ethyl  4-chloro-6,7-difluoro-quinoline-3-carboxylate  (3¢): The title
compound was prepared following the procedure described in Step 2 for the synthesis of 3a
using 2¢ instead of 2a. 'H NMR (CDCl3) & (ppm): 1.47 (3H, t, J = 7.08 Hz), 4.56 2H, q, ] =
7.08 Hz), 7.72 (1H, d, J = 8.79 Hz), 8.39 (1H, d, J = 8.78 Hz), 9.23 (1H, s). m/z271.6/273.6

M'/M+2). m/z 272.6(MHY.
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title conpound was prepared followi ng the procedure
described in Step 3 using 3d and phenyl hydrazi ne. 1H
WORMSABMBO- d6) 8 (ppm: 3.90 (3H, s), 7.17 (1HCTS2008/066205
7.27 (111, dd, J = 9.06, 2.64 Hz), 7.40 (2H, m, 7.57
(1H, d, J = 3.02 Hz), 7.67 (111, d,_J = 9.06 Hz), 8.20

(2H, m, 8.63 (1H, s). mz 292.3 ). OHO 2e

[ 0153] Et hyl 4-hydr oxy- 7- met hoxyqul i ne- 3-car boxyl ate
(2e): The title conpound was pr red follow ng the
procedure described in %;ep 1 [ 3- nmet hoxyaniline
instead of aniline. 1H N PS(pprr): 1.24

(311, t, J = 6.86 Hz), 3.
6.86 Hz), 6.96 (1H m, B.04 (M, d, J = 8.06 Hz),
8.45 (1H, s). mz 248.3 (M), 3e [0154] Et hyl

4- chl or o- 7- met hoxy- qui nol i nge 3- car boxyl ate (3e): The
title conpound was prepared followi ng the procedure

de08491bed /S iSuets-2 Dhenhg, 2 lydiorIRolo-(4, 3-c)quinolin-3-one  (de):
The title compound was prepared following the procedure described in Step 3 for the
synthesis of 4a, using 3¢ and phenyl hydrazine. 'H NMR (DMSO-dg) & (ppm):7.18 (1H, t, J
=7.82 Hz), 7.43 (2H, dd, J = 8.30, 7.33 Hz), 7.75 (1H, dd, ] = 11.22, 7.32 Hz), 8.18, 3H, m),
8.90 (1H, s). m/z298.2 (MH").

s), 4.13 (2H, g, J =

[0150] Ethyl  4-hydroxy-6-methoxy-quinoline-3-carboxylate (2d): The title
compound was prepared following the procedure described in Step 1 using 4-methoxyaniline
instead of aniline. "H NMR (DMSO-dg) & (ppm): 1.24 (3H, t, J = 6.86 Hz), 3.81 (3H, s), 4.19
(2H, q, ] = 6.86 Hz), 7.30 (1H, d, J = 9.06, 3.02 Hz), 7.53 (2H, m), 8.45 (1H, s). m/z 248.3
(MH).

[0151] Ethyl  4-chloro-6-methoxy-quinoline-3-carboxylate (3d): The title
compound was prepared following the procedure described in Step 2 using 2d. 'H NMR
(CDCl3) 6 (ppm): 1.45 (3H, t,J =7.14 Hz), 3.99 (3H, s), 4.50 (2H, q, J = 7.14 Hz), 7.48 (1H,
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WD 2008/ 154442PCT/ US2008/ 066205 (CDC13) 8 (ppnm): 1.45
(3H, t, J = 7.14 Hz), 3.98 (3H, s), 4.46 (211, q, J =
WO 2041548y 7.31(1H, dd, J = 9.06, 2.74 Hz), 7.BGI/($44p8/066205
d, J = 2.47 Hz), 8.28 (1H, d, J = 9.34 Hz), 9.16 (1H,
s). mz 265.6/ 267.6 (I\/H-7I\/H-2§. mz 265.6 (MH).
dd, ] FO1B5 R 74N hokY (H,phd m3.42Hg), §iddHo dplT 4341 ) 208 (B.cp). m/z

j N3 0ne. (44) . +{itle conmpound was prepared
2656?g$£5&ﬁ%§4€§en%§%%E%éggxhescribed in Step 3 using 3e
and phenyl hydrazine. 111 NVR (DVSO-d6) 8 (ppm: 3.86
(3H, s), 7.10 (3H, m, 7.38 (2H, dd, J = 8.24, 7.42
Hz), 8.09 (311, m, 8.65 (1H, d, 6.04 Hz). nmlz
292.3 (MH). OHO 2f [0156] Et hyl
4- hydr oxy- 6- net hyl - qui nol i ne- 3- gggjboxyl ate (21): The
title conpound was prepared fol jow t he procedure
described in Step 1 using~\&nethyl'antline instead of
aniline. 1HNVR (DMSO d6) 8 mJ 1.24 (3H t, J =
6.86 Hz), 2.39 (311, s), 4.1I6 (11, g, J = 6.86 Hz),
7.49 (2H, br), 7.91 (1H, s), 8.46 (1H, s). mz 232.3
(MH). C 0 3f [0157] Ethyl 4f
4- chl or o- 6- et hyl - qui nol i ne=3- car boxyl ate (31): The
t i[01%2] c onPddatbioxy-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)quinolin-3-one (4f): The

title compound was prepared following the procedure described in Step 3 using 3d and
phenyl hydrazine. 'H NMR (DMSO-dg) & (ppm): 3.90 (3H, s), 7.17 (1H, m), 7.27 (1H, dd, J
= 9.06, 2.64 Hz), 7.40 (2H, m), 7.57 (1H, d, J = 3.02 Hz), 7.67 (1H, d, J = 9.06 Hz), 8.20
(2H, m), 8.63 (1H, s). m/z292.3 (MH").

OH O

[0153] Ethyl  4-hydroxy-7-methoxyquinoline-3-carboxylate  (2¢). The ftitle
compound was prepared following the procedure described in Step 1 using 3- methoxyaniline
instead of aniline. '"H NMR (DMSO-dg) & (ppm): 1.24 (3H, t, J = 6.86 Hz), 3.83 (3H, s), 4.13
(2H, q, J = 6.86 Hz), 6.96 (1H, m), 8.04 (1H, d, J = 8.06 Hz), 8.45 (1H, s). m/z248.3 (MH).

- c o
Oy e
O N

3e
[0154] Ethyl  4-chloro-7-methoxy-quinoline-3-carboxylate  (3e): The title

~

compound was prepared following the procedure described in Step 2 using 2e. 'H NMR
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was prepared follow ng the procedure described in Step
2 using 2f. 111 NWR (CDC13) 8 WO
WQD8N3E84042PCT/ US2008/ 066205 (ppm): 1.45 ( 3H, PCT/US2088/066205
7.14 Hz), 2.61 (3H s), 4.50 (2H, q, 3 = 7.14 Hz),
7.66 (1H, dd, J = 24, 1.92 Fhﬁ 8.04 ééFL d, J =
(CDGl) Z(ppi);, 1.83 (3, (t;LJ—F Tok4 Hz)g 38 (BHIHp), 416 (#lzq.950744 Hz), 7.31(1H,

C _

a0, 1[G 12 S A1 297 BB fyd 290 H0n248 Gl 7

265.6/ 2975 vBAARD),. frfn)és.JNEL).t | e compound was prepar ed
follow ng the procedure described in Step 3 using 3f
and phenyl hydrazine. Ili NVR (DVBO-d6) 8 (ppm: 2.46
(3H, s), 7.16 (1H, t, 3 = 7.41 Hz) .41 (2H, dd, J =
8.51, 7.14 Hz), 7.46 (1H dd, J :, 1.92 Hz), 7.58
(1H, d, J = 8.51 Hz), 8.00 (1H, br 8.21 (2H, dd, J =
7.69, 1.10 Hz), 8.66 (1H, s). nN2N276 3 (M). A 0 ag
[ 01591Et hyl 4-chl oro- 2- neth sltne- 3- car boxyl at e
(39): A solution of isatoif ride in N,
N- di et hyl acet am de Was~getis a solution of sodium
hydride (1.1 equiv.) and~ethyl gcetoacetate (1.1
equiv.) in N, Ndinethylacetam de with stirring at room
tenperature. The m xture wadg heated at 120 C for 10

S, T B LS el 52 Al o e

title ﬁf}%{mé @4 p f@géref? FSfvAhE e oé’&l{ulé dé@érﬂfed ﬁr?bie?‘ﬁgl )Se a.nd phenyl

fil'tration. suspensi on of 4-hydroxy quinoline
hydrdzﬁfel uHQdMW @OMPOakpb Gppis): 0:86BHOL), @IﬂOf(B)H 30, m&(mésld J 8.24,
e cool ed reaction nixture was added _aqueous
7.42 Hﬁhgrg%(?’ﬂn@)st he> Prbdud T ORsHobtarAdd 38 it r act i ng
wi th nethyl ene chloride, dried over sodium sulfate and
concentrated in vacuo. 1HNVR (CDC13) 8 (ppm: 1.45
(3H, t, J =7.14 Hz), 2.72 (3BH ©, 4.50 (2H, q, J =
7.14 Hz), 7.62 (1H, t, > A9 8),/\7.74(1H, dt, J =
6. 87,

o

N
2 |
[0156] Ethyl  4-hydroxy-6-methyl-quinoline-3-carboxylate  (2f): The ftitle
compound was prepared following the procedure described in Step 1 using 4-methylaniline
instead of aniline. '"H NMR (DMSO-dg) & (ppm): 1.24 (3H, t, ] = 6.86 Hz), 2.39 (3H, s), 4.16
(2H, q, ] = 6.86 Hz), 7.49 (2H, br), 7.91 (1H, s), 8.46 (1H, s). m/z232.3 (MH").

Cl O
x o
N/

3f

[0157] Ethyl 4-chloro-6-methyl-quinoline-3-carboxylate (3f): The title compound
was prepared following the procedure described in Step 2 using 2f. 'H NMR (CDCl) &
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WD 2008/ 154442PCT/ US2008/ 066205 1.10 Hz), 8.01 (1H, d,
J = 8.52 Hz), 8.22 (1H, ddd, J = 9.06, 0.82, 0.55 Hz).
wWOontwsas5Q47 (MH). 41 PCT/US2008/066205
[0160]4 N%thyl 2 phenyl 2, 5- dihydro-pyrazolo[4 3- c]qu
e title co was synt hesi z

ool b iathd. g e B @Lzédzjéb%ssamgﬁﬁzuﬂfm,s&-ea %Ki AGodbH, 4d, 1 -

824,373 1@%‘;;9 8%y QUL ROF 8T shLs. @f@@@g DS HPIAS0.6 0VED).

(2H, m, 8.20 (3H, n) mz 276.4 (M#). OHO 2h
[ 0161] Et hyl

4- hydr oxy-6-trifluoronethyl-quin - 3-car boxyl at e
(2h): The title conpound was prep d follow ng the
procedure described in Step 1 leNthe synt hesi s of 2a

using 4-trifluoronethylaniliney nstead of aniline.
11-1 NMR (DVMSO-d6) 8 (ppnmy¥ %728 (3H, t, J = 7.14 Hz),
4.22 (2H, q, J = 7.14 Hz)| 80X 1H, d, J = 9.34 Hz),

8.00 (m, 8.39 (1H, s), 8.64 (QH, s). mz 286.5 (MH+).
do 3h [0162] Et hyl

4-chl oro-6-trifl uoromethyl -gwi nol i ne-3-carboxyl ate
(3h): The title _

[0158] 8-Methyl-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)quinolin-3-one (4h): The
title compound was prepared following the procedure described in Step 3 using 3f and phenyl
hydrazine. 'H NMR (DMSO-dg) & (ppm): 2.46 (3H, s), 7.16 (1H, t, ] = 7.41 Hz), 7.41 (2H,
dd, J=8.51, 7.14 Hz), 7.46 (1H, dd, J = 8.52, 1.92 Hz), 7.58 (1H, d, J = 8.51 Hz), 8.00 (1H,

br), 8.21 (2H, dd, J = 7.69, 1.10 Hz), 8.66 (1H, s). m/z276.3 (MH").

Cl O
ooSA
N/

3g

[0159] Ethyl 4-chloro-2-methyl-quinoline-3-carboxylate (3g): A solution of
isatoic anhydride in N, N-dimethylacetamide was added to a solution of sodium hydride (1.1
equiv.) and ethyl acetoacetate (1.1 equiv.) in N,N-dimethylacetamide with stirring at room
temperature. The mixture was heated at 120 °C for 10 minutes. The solvent was removed in
vacuo and 4-hydroxy-2-methyl-quinoline-3-carboxylic acid ethyl ester (2g) was precipitated
with water followed by filtration. A suspension of 4-hydroxy quinoline 2g was refluxed with
phosphorus oxychloride for 30 minutes. To the cooled reaction mixture was added aqueous
ammonia and the product was obtained by extracting with methylene chloride, dried over
sodium sulfate and concentrated in vacuo. 'H NMR (CDCL) & (ppm): 1.45 3H, t, ] = 7.14
Hz), 2.72 (3H, s), 4.50 (2H, q, ] =7.14 Hz), 7.62 (1H, t, ] = 7.69 Hz), 7.74 (1H, dt, ] = 6.87,
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conmpound was prepared follow ng the procedure
described in Step 2 for the synthesis of 3a WO
WQD8N3E84142PCT/ US2008/ 066205 usi ng 2b i nst eadP@f/USHN8/066205
11-1 NWR (CDC13) (ppn) 1.46 (3H, t, J = 7 14 FE)
4.51 (211, J = 14 Hz 8.00 (1H,
1.10 HzpB.0%{1H, 81,216—(815121Hz}3| 8.2¢ AIB.ddd, P 9. ng @2(%5 Pélza y/z 250.7
(Nﬁ{_ 1.92, 0.83 Hz), 9.34 (1H, s). nlz 304. 6 (M) .
P0163] 2- Phenyl - 8-tri f | uor onet hyl - 2, 5- di hydr o- pyr azol o-
(4,3-c)quinolin-3-one (4j): The title conpound was
prepared foll ow ng the procedure described in Step 3
of the synthesis of 4a, using 3k d phenyl hydrazine.
111 NVR (DMSO-d6) 8 (ppm:7.21 (NH/ m, 7.42 (211, t,

J =7.56 Hz), 7.97 (1H, d, J —,&.20 Hz), 8.00 (1H, d,
J = 2.20 Hz), 8.20 (1H, ddd, =\/-41, 1.10, 0.83 Ft)
8.43 (211, dd, J = 1.33, )(38 82 (111, s). mz
330.2 (M). OHO 2i [016 |

6, 7- di f 1 uor o- 4- hydr oxy- 2- met hytl - qui nol i ne- 3- car boxyl at
e (2i): A

ﬂ
[0160] 4-Methyl-2-phenyl-2,5-dihydro-pyrazolo[4,3-c]quinolin-3-one (4i): ‘The

title compound was synthesized following the procedure described in step 3 using 3g and
pheny! hydrazine. 'H NMR (DMSO-dg) & (ppm): 2.77 (3H, s), 7.13 (1H, t, J = 7.42 Hz), 7.45
(3H, m), 7.62 (2H, m), 8.20 (3H, m). m/z276.4 (MH").

OH O
FsC o0
N
2h
[0161] Ethyl 4-hydroxy-6-trifluoromethyl-quinoline-3-carboxylate (2h): The title
compound was prepared following the procedure described in Step 1 for the synthesis of 2a
using 4-trifluoromethylaniline instead of aniline. 'H NMR (DMSO-ds) & (ppm): 1.26 (3H, t,
J=7.14 Hz), 422 (2H, q, J = 7.14 Hz), 7.80 (1H, d, J = 9.34 Hz), 8.00 (m), 8.39 (1H, s), 8.64

(1H, s). m/z286.5 (MH").

Cl O

F3C\©\)ﬁ)l\0/\
N/

3h

[0162] Ethyl 4-chloro-6-trifluoromethyl-quinoline-3-carboxylate (3h): The title

compound was prepared following the procedure described in Step 2 for the synthesis of 3a
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solution of difluoro-isatoic anhydride in
N, N- di net hyl acet am de was added to a sol uti on of
waeoasam4mydride (1.1 equiv.) and ethyl acet oacRCHUS2008/066205
(1.1 equiv.) in N, Ndinmethylacetam de with stirring at
roomtenperature. The m xture was heated at 120 C for
usingiZb wisicad e62a. THENMER (GRCINA <prrend 63 Hnt, V aclibd Hayl 4E51ngH, q, T =

7.14 Bl s RS, 52 A OO B B OB A W 750 8 78 (it = 192
083h.\é)f9'§41(ﬁﬂtb)orin/zkblewﬁr()DNSOdEB) 8 (ppm: 1.21 (3H t,

730 (311 s), 4.10 (211, q, J = 7.14
rz) 7 43 (1H dd J = 10.71, 7.69 Hz), 7.82 (111, dd,

J =10.69, 8.24 Hz. mz 268.7 (MH) WO
2008/ 154442PCT/ US2008/ 066205 CI 0 0165] Et hyl
4-chl oro-6, 7-di fl uor o- 2- net hyl - qui ne- 3- car boxyl ate

(31): A suspension of 6, 7-difl uomgNi-hydroxy quinoline

2i was refluxed with phagphg us loxyshy oride for 30
m nutes. To the cool ed rea xture was added
aqueous ammoni a and the pr s obtai ned by

extracting with nethylene chloryde, dried over sodium
sul fate and concentrated in vacuo. 1H NVR (CDC13) 8
(ppm): 1.44 (3H t, J = 7.14iHz), 2.70 (3H, s), 4.50

Clhegly 5By e i hior Guéit\ 7 S piadao 4 52 tos s 3-one

(4j): 81“61%41‘[56'23?156&{[1? s gprgp Mt'l}:()l ovsﬁ’ll&phhe n;;}rocedure_ %?Sﬁlg}%erdolnp@tf% 3 of the
syntheki® o ne, \(sﬁig)3b aIidep}knjle}@dfa‘zmao lﬁHd\INms(Di\yIﬁOhQ;sB(ﬁﬂn) 7.21 (1H, m),
follo the ﬁgoce ure described in _synthesis_ of

4
7.42 (Blrig) 317 AT s a3 218D CDUBE 25528 8.20 (1H, ddd,

J-Wﬁ%@séﬁiﬁ?ﬁ?ﬁrg@ i B P i

312.2 (MH). 41

OH O

F N X o™
P

F N

2i

[0164] Ethyl 6,7-difluoro-4-hydroxy-2-methyl-quinoline-3-carboxylate (2i): A
solution of difluoro-isatoic anhydride in N,N-dimethylacetamide was added to a solution of
sodium hydride (1.1 equiv.) and ethyl acetoacetate (1.1 equiv.) in N,N-dimethylacetamide
with stirring at room temperature. The mixture was heated at 120 °C for 10 minutes. The
solvent was removed in vacuo and Ethyl 6,7-difluoro-4-hydroxy-2-methyl-quinoline-3-
carboxylate (2i) was precipitated with water followed by filtration. 'H NMR (DMSO-dg) 6
(ppm): 1.21 3H, t, J = 7.14 hz), 2.30 (3H, s), 4.10 2H, q, J = 7.14 Hz), 7.43 (1H, dd, J =
10.71, 7.69 Hz), 7.82 (1H, dd, J = 10.69, 8.24 Hz. m/z268.7 (MH").
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WO 2008/ 154442PCT/ US2008/ 066205 [ 0167] 7,
8-Di fl uoro-2-(thi ophen-3-A-2, 5-di hydr o- pyrazol o-0, 3-ch
W@ Rwehs4a48- one (41): 1.05 equiv. of nethyl PCT/US2008/066205
3- hydr azi nyl t hi ophene- 2-car boxyl ate was added to a
solution of 3c in ethanol. After 1.5 hr of stirring at
roomtenperature, the sol uti oﬁrl &5 concentrated in
vacuo and resi due was dhss ag_# OghLoroform and
washed with aq. Sodi um bi te~solution, dried and
concentrated i n vacuo. Ff N1 ing solid was
suspended in ethanol and stirred with 1N sodi um
hydr oxi de solution for 30 nBhutes, acidified with

t ed Th
b U Wi/ kLR i g e A S
suspe%ﬁllaﬁr@)@% 7 éiﬂu%dﬁt-ﬁﬁﬂrbi(ﬁﬁﬁﬁblﬂﬁ: M@ﬁas&gﬂi@@d%ﬂl pH¥8phorus oxychloride
reaction mxture was refluxed for 1 hr, acidified wth

for 3Qoanutes. db9 theandled meactioy grixthes wwra@idctbaqwouwnmyma and the product

trat The yel.l.ow sol.i d 0 dvvlth per,
was ghiaiish' bR ceetng et dnefuens ABirig Rage oV SR flfate and
gt tyi QN he {4 t
e A R e
4.50 @BH,ex tIrai# die)wWi.67 (Bl el = WﬁﬁéHz)aﬁa?Sa(tléﬁ ddqued@sﬂl, aﬁéer) 7.95
was treate ctive rcoal, acidified with
(2H, 4kt |197%=c§g4¥¥6 y@&%ﬁ&o@gﬁ hd 41 as yel |l ow solid.
11-1-NWR (DVBCQd6) 8 (ppm):7.58 (1H, dd, J = 5.22, 3.30
Hz), 7.69 (1H, dd, J = 11.26, 7.14 Hz), 7.74 (1H, dd,
J = 5.22, 1.38 Hz), 7.80 (1H, m,5 (1H, dd, J =
10.7, 8.2 Hz), 8.77 (1H, d, J = 6 ). mz 304.2
(MH+). [0168] 7,
8-Difluoro-2-(2' -pyridyl)- 2 5-
ui nolin-3-one (4m: The oppotthd was synt hesi zed
foll owi ng the procedure dg be] in synthesis of 4a
using 3c and pyridyl-2-Hydrazi N. HC1. 1H NVR ( DMSO- d6)
8 (ppn):7.31 (1H, t, J = 7.86 H), 7.73 (1H, dd, J =
11.26, 7.14 Hz), 8.01 (1H, , J =8.79, 1.65 Hz),
8.16 (1H, t, J = 8.24 Hz), 824 (1H, d, J = 8.24 Hz),
8. 0064)1H, 7®-Diflvord 4 8kerkid)2-phen$i22, §-tikydsd-pyratdlo O c Byuinolin-3-

( M+ WD 2008/ 154442PCT/ US2008/ 066205 Exanpl e 2
one (gkj The title compound was synthesized following the procedure described in synthesis

o o A58 5 SO ML ENGI DA 2500 P

m), 11941@1 SDMPou (L WS 7RRePEr 89 7.61 mwmygsqlmmrrayelﬁmﬂz 2 (MHY.
describéd in Step 4 for the syntheS|s of 5, wusi
2, 6- dlnethylnnrphollne i nstead of 4- nethylplperldlne

1H NMR (CDC13) 8 (ppm): 1.05 (3H, @J = 6.35), 1.38
9

Ndr o- pyrazol o[ 4, 3-¢] q

(3H, d, J = 6.10), 2.76 (1H m, (1H, m), 3.15
(1H, m), 3.40 (111, m), 3.60 (1H XJ, 4.40 (1H m,
7.20 (1H, m, 7.55( 5H, m), 8.2¢N2H m), 8.30 (1H,
s), 8.45 (1H, nm). mz 408.5 0

I
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Exanmpl e 3 7 [0170] 5- (4- (2- Met hoxyet hyl ) - pi perazi ne-1
- car bonyl) - 2- phenyl - 2, 5- di hydr o-
wW@eoaand4a2 (4, 3-c) qui nolin-3-one (7): The titl ePCDIRIDO$ICH6205
was prepared follow ng the procedure described in Step
4 for the synthesis of 5, using

NIt ok fByop: @@p,aizqnn%ywssf@audrgfpyrazolo L4 3-<lguinolin-3
one (4% nFégl ggﬁ%gﬁ m%;‘gl;]le_i\gh)gglazl\f' h op ene— -carbggﬁn?e was’ aﬁdécf' &)l a solution

of 3¢ ﬁp&ﬁéﬂ&4¢éf%?¢-@ m%@ﬁ%@&n(t&h'perﬁﬁne Aot wil concentrated
2H, m, 7.20 (1H, J 1.22 7.40-7.65

in vac(uigi an es1®e1\gas( @ssolvgi 1n$h2120f()gm| and)was@edzmlt 3&[ Sediumrhicarbonate
solutig'r% 2d'ried (an%gncer%g[gy in vacuo. T%e resulting solid was suspended in ethanol and
stirred with IN sodium hydroxide solution for 30 minutes, acidified with acetic acid and
concentrated in vacuo. The solid was filtered, washed with water, dried and suspended in
ethanol. IN sodium hydroxide was added and the reaction mixture was refluxed for 1 hr,
acidified with acetic acid and the crystals were collected by filtration. The yellow solid was
combined with copper powder and quinoline and stirred at 190 °C for 1 hour. The copper was
removed by filtration and the filtrate was mixed with 1IN sodium hydroxide solution,
followed by extraction with ether. The separated aqueous layer was treated with active
charcoal, acidified with acetic acid to yield compound 41 as yellow solid. 'H-NMR (DMSO-
dg) & (ppm):7.58 (1H, dd, J = 5.22, 3.30 Hz), 7.69 (1H, dd, J = 11.26, 7.14 Hz), 7.74 (1H, dd,
J =522, 1.38 Hz), 7.80 (1H, m), 8.15 (1H, dd, J = 10.7, 8.2 Hz), 8.77 (1H, d, J = 6.2 Hz).
m/z 304.2 (MH").
[0168] 7,8-Difluoro-2-(2 -pyridyl)-2, 5-dihydro-pyrazolo[4, 3-c Jquinolin-3-one

(4m). The title compound was synthesized following the procedure described in synthesis of
4a using 3¢ and pyridyl-2-hydrazine. HCI. 'H-NMR (DMSO-d¢) & (ppm):7.31 (1H, t, J = 7.86
Hz), 7.73 (1H, dd, J = 11.26, 7.14 Hz), 8.01 (1H, dt, T = 8.79, 1.65 Hz), 8.16 (1H, t, J = 8.24 Hz),
8.24 (1H, d, J = 8.24 Hz), 8.50 (1H, d, J = 3.85 Hz), 8.82 (1H, s). m/z 299.3 (MH").
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[0171] 5- (4-1sopropyl pi perazi ne- 1-car bonyl ) - 2- phenyl -
5-di hydr o- pyrazol o- (4, 3- c)quinolin-3-one (8): The
W paoBasaenpound was prepared foll owi ng the proPEUS®08/066205
described in Step 4 for the synthesis of 5, using
4-i sopropyl pi perazi ne i nstead of 4-nethyl pi peridine.
1H NMR (CDC13) 5 (ppm): bxamplgl d, 5.60), 2.40 (2H,
bm, 2.75 (3H bm, 3.2 (2H, 3.8 (bm 2H), 7.20
(m 1H), 7.42 (3H, m, 7.58 (%ﬁi&n), 8.18 (2H, m,
8.25 (1H, s), 8.42 (111, dd, = 7.57, 1.95). in/z
416.5 (MH#). Exanple 5 9 N-N

[0172] 5- (2- Met hyl pyrrolidi #e- A=@ar bonyl ) - 2- phenyl - 2, 5-
di hydr o- pyrazol o- (4, 3 quifpolin-3-one (9): The title
conmpound was prepared ng the procedure

described in Step 4 for thg synthesis of 5, using

2-met hyl pyrrolidine insté€id N <met hyl pi peri dine. 1H

WD 2008/ 154442PCT/ US2008/ 066R2050NVR (CDC13) 6 (ppnm):

1.52 (3H, bd), 1.75 (1H m, 1.87 (1H m, 2.05 (1H

m, 2.27 (1H, m, 3.31 (111, br), 3.48 (1H, br), 4.37
(111, br), 7.20 (1H, m, 7.45 (2H t, J = 8.24 Hz),

7.58 (2H, , 8.21 (2H, d, J =8. Hz), 8.27 (1H, br),
8.[0%69] 1 H, 5-d2, 6-Dimethybyorphglinerd- W@Q@Wf?hwyl% @ogyrazolo-

(4,3-c)quinolin-3-one (6): The title compound was prepared following the procedure
described in Step 4 for the synthesis of 5, using 2,6-dimethylmorpholine instead of 4-
methylpiperidine. "H NMR (CDCls) & (ppm): 1.05 (3H, d, J = 6.35), 1.38 (3H, d, J = 6.10),
2.76 (1H, m), 2.95 (1H, m), 3.15 (1H, m), 3.40 (1H, m), 3.60 (1H, m), 4.40 (1H, m), 7.20
(1H, m), 7.55( 5H, m), 8.20 (2H, m), 8.30 (1H, s), 8.45 (1H, m). m/z 403.5 (MH").

Example 3

1~

[0170] 5-(4-(2-Methoxyethyl)-piperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (7): The title compound was prepared following the
procedure described in Step 4 for the synthesis of S, using N-(2-methoxyethyl)piperazine
instead of 4-methylpiperidine. 'H NMR (CDCls) & (ppm): 2.4 (4H, m), 3.35 (2H, m), 3.37
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10
[0173] 5- (4- Phenyl pi per azi ne- 1- car bonyl ) - 2- pheny1- 2, 5-d

WO bopdndxy/r azol o- (4, 3-¢) qui nolin-3-one (10): ACEUS1008$/656205
conmpound was pr epared follow ng the procedure

d bed 4 f th th f 5 i
GH, S Do A b STk ans AS0CN, 1) 7S e A7 3 E mg8.48 C2H,

2 (8H, bs), 6 80 (2H,
m), 8%34%@#%%‘5 @z(‘?él"o@fm% 61 (2H m. 8. ¥ (22?
m, 8.27 (1H, s), 8.42 (2H .rdz4505(M—|).
Exanple 7 11 WD 2008/ 154442PCT/ US2008/ 066205
[ 0174] 5- (3, 5- Di net hyl pi g&@amlad- | - car bonyl ) - 2- phenyl -
, 5-di hydro-pyrazol o- (4, 3-c)gdinolin-3-one (11): The
title conpound was prepared ovvi ng the procedure
described in Step 4 for the gyrAthesis of 5, using
2, 6-di net hyl pi perazi ne i nN-®&hd of 4- nethyl pi peri di ne.
1H NMR (CDC13) 5 (ppm_Qle5<9H, d), 1.1-3.9 (4h,
b, 7.20 (1H m, 7. | (5H, m)., 8.18 (2H, m,
8.21 (1H, m, 8.41 (W mz 402.5 (MH). Exanple 8

12
2o

[0171] 5-(4-Isopropylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4, 3-

8

¢)quinolin-3-one (8): The title compound was prepared following the procedure described in
Step 4 for the synthesis of 5, using 4-isopropylpiperazine instead of 4-methylpiperidine. 'H
NMR (CDCl3) & (ppm): 1.0 (6H, d, 5.60), 2.40 (2H, bm), 2.75 (3H, bm), 3.2 (2H, bm), 3.8
(bm, 2H), 7.20 (m, 1H), 7.42 (3H, m), 7.58 (2H, m), 8.18 (2H, m), 8.25 (1H, s), 8.42 (1H, dd,
J=7.57,1.95). m/z416.5 (MH").

e

[0172] 5-(2-Methylpyrrolidine-1-carbonyl)-2-phenyl-2,5-dihydro-pyrazolo-(4,3-c)
quinolin-3-one (9): The title compound was prepared following the procedure described in

Step 4 for the synthesis of 5, using 2-methylpyrrolidine instead of 4-methylpiperidine. 'H

-46-



[0175] 5- (Pi peri di ne-1-car bonyl ) - 2-phenyl -2, 5-di hydro-p
yrazol o-(4,3-c)quinolin- 3-one (12): The title
w@oovposad2 was prepared foll owi ng the procedur ePCT/US2008/066205
described in Step 4 for the synthesis of 5, using
pi peridine instead of 4-nethylpiperidine. 1H NWR
NMR (CDCi3) @pimphp2 AHOBD( bFP (b\%,) m),3.87 G n) R,054M1, nm, 287 (1H,

m), 3.@%@1 3B B 6t e 99 e oBt 700 ey, 748 (A% P 1), 758
(2H, 191961 %2151,2/9,5 pbglsingzy-gcar gmyﬂr),-%lpbﬁmydi,-ﬁ;&.w IBsr on/R 373.4

yrazol o-(4,3- c)quinolin-3-one (13): The title
(MHronmpound was prepared following the procedure
described in Step 4 for the synthesis of 5, using
nmor phol i ne instead of 4-nethyl piperidine. 1H NWMR
(CDC13) 8 (ppm: 3.15-4. Wb gbm, 7.20 (1H, m,
7.38-7.62 (5H, m, 8.18 ), 8.21 (1H, m, 8.41
(1H m. mz 375.5 (MH). E le 10 14
[0177]5-(4-Allyl pi perazi ne- \_car bonyO- 2- phenyl -2, 5-di h
ydr o- pyrazol o- (4, 3-¢)

[0173] 5-(4-Phenylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)
quinolin-3-one (10): The title compound was prepared following the procedure described in
Step 4 for the synthesis of 5, using 1-phenylpiperazine instead of 4-methylpiperidine. 'H
NMR (CDCls) & (ppm): 3.0-4.2 (8H, bs), 6.80 (2H, m), 7.24 (4H, m), 7.40 (3H, m), 7.61 (2H,
m), 8.18 (2H, m), 8.27 (1H, s), 8.42 (2H, m). m/z450.5 (MHY.

Example 7

N-N

4 O
ses

X

O N/Y

. NH
11

47-



qui nolin-3-one (14): The title conmpound was prepared
follow ng the procedure described in Step 4 for the
washesis of 5, using 1-allyl piperazine i nst eBdI/v§2008/066205
4- et hyl pi peridine. 1H NWR (CDC13) 8 (ppm: 1.11 (1H,
d, J =6.59 H), 2.65 (2H, m, 3.00 (2H, m, 3.48 (2H,
M1} 82 §-ZFD- Hl)n,etfﬁlplz&r(tm 1-sprbosyR-R-fikkyl-21y dz/@dﬂ)];pyrazolo-
(4,3- c%%zgpolm-?-oge élk Zj,l_f:he &nleJ co.mgou;ié pHé; 'prgfaqu (fz{]__lpwgg thg’ gfrgcedure

3, o AL g P, P S B AP o o

methil%@ﬁdhﬁe(lg-} NWI(ODYJIQIESp@pﬁﬁ: 065 BHCd) hany.9)4R-Hm), 7.20 (1H, m),
| uor o eny
7.38-p92 é%félré 84, 832%1) qu),u 81%1 (lﬁ{ Bphd1 (M) m). TR 4025 QH).

conpound was prepared foll ow ng the procedure

described in Step 4 using 4b and

1-isopropyl pi perazi ne. 1BkddRe CDC13) (ppm: 1.05 (6H,

d, J = 5.60), 2.35-2.85 (5H, bm, 3.20 (2H, bm), 3.82
(2H, ), 7.20- 7.66 (7H, m, (1H, b), 8.36 (1H,

m. mz 434.5 (MH#). Exanpl e N ON 16
N-N

e
esg
o)*rO

12
[0175] 5-(Piperidine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)quinolin-
3-one (12): The title compound was prepared following the procedure described in Step 4 for
the synthesis of 5, using piperidine instead of 4-methylpiperidine. 'H NMR (CDCl;) &
(ppm): 1.05 (6H, bm), 3.1-3.9 (4h, bm), 7.20 (1H, b), 8.22 (1H, m), 8.41 (1H, m). m/z 387.5
(MH").

Example 9

O

N3
13

[0176] 5-(Morpholine-4-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4, 3-

¢)quinolin-3-one (13): The title compound was prepared following the procedure described in
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[0179] 5- (4- Met hyl pi perazine- 1 -carbonyl)-2-(2
"-fluorophenyl) -2, 5-di hydr o-
WE0aadd4a2 (4, 3-c) qui nolin-3-one (16): The tit|RBCT/US2008/066205
compound was prepared follow ng the procedure
described in Step 4 using 4b and 1-nmethyl pi perazine.,
Step 41 ForNbR sy@besis pf B, ugipprporpholds intepd of 4-metbplpiperidingr ) 'H NMR

<CDCbb8@é@£'@4B?sﬁ/®éO@%§?ba?ﬁb% 15, #9075 M h, o' ctt, ), 52

(1H, n[,)oggg](ﬁq(lﬁ% Py \iper azi ne- | -carbonyl)-2- (4
t hoxypheny1) -2, 5-di hydro- pyrazol o- (4,
3-c)quinolin-3 -one (17): The title conpound was

prepared foll owi ng the procedyre described in Step 4
usi ng 4c and 4-isopropyE§ﬂB@£§Qine. 111 NMR (CDC13) 8

(ppm: 1.05 (6H, d, J = 6.59,/H), 2.23 (2H, br), 2.67
(3H, br), 3.20 (2H, br), 3.H s), 3.82 (2H, br),
7.0 (211, m, 7.40 -7.65 (3 ), 8.00 (2H, m, 8.30
(1H, br), 8.42 (1H, br). NN 446.6 (MO, Exanple 14 O-

ON 18 [0181] 5-(4-Meth perazOne- 1 -carbonyl)-2-(4
' - met hoxyphenyl)-2,5 ydr|v-
pyr azol o- (4, 3-c¢) qui nC *Q<one (18): The title

conmpound was prepared followi.ng the procedure
described in Step 4 usi @)\N/End 1- met hyl pi per azi ne.
11-1 NMR (CDC13) 8 (ppm): 2835N(3H, s), 2.35 - 2.68 (4
H br), 3.25 (211, br), 3.80 (B(i]i;8 s), 3.83 (2H, br),
7.0 (2H, m, 7.40 -7.65 (3H, m 00 (2H, m, 8.30
(111, br), 8.42 (111, br). 1 n/z 418.5 (IVH).

[0177] 5-(4-Allylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)
quinolin-3-one (14): The title compound was prepared following the procedure described in
Step 4 for the synthesis of 5, using 1-allylpiperazine instead of 4-methylpiperidine. 'HNMR
(CDCls) & (ppm): 1.11 (1H, d, J = 6.59 Hz), 2.65 (2H, m), 3.00 (2H, m), 3.48 (2H, m), 3.82
(2H, m), 5.18 (1H, s), 5.21 (1H, m), 5.81 (1H, m), 7.21 (1H, t, J] = 8.54 Hz), 7.45 (2H, m),
7.64 (2H, m), 8.19 (2H, d, J = 8.79 Hz), 8.21 (1H, s), 8.44 (1H, dt, J = 7.56, 1.22 Hz). m/z
414.6 (MH™).

Exam le 11
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ON WD 2008/ 154442PCT/ US2008/ 066205 19

[ 0182] 5- (4- | sopr opyl pi per azi ne-1-car bony0-8-fl uoro-2-p
whewsl5Q45- di hydr o- pyrazol o- (4, 3-c¢) qui nol i n- 3PCIES2008/066205

(19): The title conpound was prepared follomﬁng t he

procedure described in Ste 4d an

1{01s78br opiy(‘fplspmoﬂzﬁvmra21@1 wntw(z f%)ﬂ@r()plmyb -215-@hydro-
yrazél g’ﬁ 3(52ﬁuzng{rj 3 -08e E@S ﬁ'hebpglg' Hé;)nib hd% gg (I%ep_ire(i:gf’ollowmg the
proce%:lr% ’Qie c:rgﬁ.edm ZS%%?. gs{?%/lib)z e@@&?ﬁ%mg}%&l%l%&(a%?g rﬁI’nglRe’@CDCb) )
(ppm) (Dli[)szf:‘(]SH; g,4} WStGO),I 1)3@@1*852(’6Hebﬂ1) ChIOJCSA_}bel)‘l_a)SBESB L(E:Holzlg,bb%— 7.66
-2, 5- ro ui nol i n-3-one :
(7H, MG B T Febb S QO T M} )

ol l ow ng the
procedure described in Step 4 using 4d and

1- met hyl pi perazine. NMR (CDC13) S (ppm: 2.25 (3H, s),
2.46 (4H, br), 3.25 (2HExbmple 12. 80 (2H, br), 7.20 -
7.50 (5H m, 8.03 (1H, dd, J,=8.30, 2.68 Hz), 8.15
(2H, m, 8.26 (1H, s). nlz (M) .

[0179] 5-(4-Methylpiperazine-1 -cdrbonyl)-2—( 2 ’-fluorophenyl)-2,5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (16): The title compound was prepared following the
procedure described in Step 4 using 4b and 1-methylpiperazine. "H NMR (CDCls) & (ppm):
2.35 (3H, s), 2.60 (4H, br), 7.65 (7TH, m), 8.30 (2H, m). m/z 406.4 (MHY.

Ex ple 13
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Exanpl e 17 WD 2008/ 154442PCT/ US2008/ 066205 ON 21

[ 0184] 5- (4- 1 sopr opyl pi per azi ne-1-car bony0-7, 8-di fl uoro
W0 2¢0phenyl - 2, 5-di hydro- pyrazol o- (4, 3-c) qui nol PCF/BSNE066205
(21): The title conpound was prepared follow ng the
procedure described in Step 4 of the synthesis of 5

uf0134] 4e %Mdlsgpnogdprmmzwm eqrdpinnii2-(1 HmRXRpEBl)3s, S lihydro-

yraz{ Fqg).?r-ﬁ)quz 1§$ 9 4’”6 IZi‘ T&ﬁ) ?39 i%ﬂliofpg §>v?1s %repe?ré}d 2ﬁ?ﬁowmg the

proce&;r@gie's'gr)bed 71n3§tle_:g lﬁm% AcJanﬂ ﬂ-?soﬁ%pyﬁr A&Qaz'iﬁe) H. 141511( &bl &
(ppm)E)le%p%H ]iSJ =aN52 Hz), 2.23 (2H br), 2.67 (3H, br) 3. 20 (2H br) 3.80 (3H, s),

3.82 CHndRy 1 S oy ot G5y 3o 8 0B GEk Fay Bl Bofad (Fr. b

m/z 4466 M ?e title compound was prepared follow ng the
u

proce e described in Step 4 of the synthesis of 5
usi ng 4e and 1- et hyl pi pera2| ne. 1H NWR (CDC13) 8
(pm: 2.40 (3H, s) 2. br), 2.80 (1H, m, 3.3
4.0 (4H, br), 7.18 1Hg‘ plejld="7 57 0.89 Hz), 7.35

(1H, dd, J = 11.23, 6 59 Hz), (2H, m, 8.16 (3H,
m, 8.22 (1H s). mz 424.5 ({&:g
N-N
Y e
|
Iy
N
'K/)\I\
18

[0181] 5-(4-Methylpiperazine-1-carbonyl)-2-(4’-methoxyphenyl)-2, 5-dihydro-

pyrazolo-(4,3-c)quinolin-3-one (18): The title compound was prepared following the

procedure described in Step 4 using 4¢ and 1-methylpiperazine. 'H NMR (CDCl3) & (ppm):
2.35 (3H, s), 2.35 - 2.68 (4 H, br), 3.25 (2H, br), 3.80 (3H, s), 3.83 (2H, br), 7.0 (2H, m),
7.40 -7.65 (3H, m), 8.00 (2H, m), 8.30 (1H, br), 8.42 (1H, br). m/z418.5 MH").

Example 15
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Exanmple 19 23
[0186] 5- (4-1 sopropyl pi per azi ne- 1- car bonyl ) - 8- met hoxy- 2
WO piwengd442, 5- di hydr o- pyrazol o- (4, 3-¢) qui nol i NPGFUS®08/066205

(23): The title conpound was prepared foll ow ng the
procedure described in Step 4 using 4f and

1-i sopropyl pi perazine. 1H N8R (CDC13) 8 (ppm: 1.0

0452l 515G Pobaprafphiestiing) paprilsluer Jptenyt s Manaro-
pyrazgloe{i i@?&znﬁ?nz-.?j)ﬁ@g 9?1 The- €ifle "'é‘amp(ﬁmas wad "breﬁared BfoBBwing the
proce&@@&iei&%d&ﬁ(ﬂ?blegZGﬁﬁg @668@51&'50@@@112@2121% N'H N®R (CDCls) &
(ppm): 1.0 (6H, d, J = 6.60 Hz), 2.55 (4H, br), 2.80 (1H, m), 3.24 (2h, br), 3.80 (2H, br), 7.18

— 7.5 (5 H, m), 8.05 (1H, dd, J = 8.31, 2.69 Hz), 8.18 (2H, m), 8.30 (1H, br). m/z 434.5
(MHY.

Example 16

&

NP

[0183] 5-(4-Methylpiperazine-1-carbonyl)-8-fluoro-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (20): The title compound was prepared following the
procedure described in Step 4 using 4d and 1-methylpiperazine. 'H NMR (CDCls) & (ppm):
2.25 (3H, s), 2.46 (4H, br), 3.25 (2H, br), 3.80 (2H, br), 7.20 — 7.50 (SH, m), 8.03 (1H, dd, J
= 8.30, 2.68 Hz), 8.15 (2H, m), 8.26 (1H, s). m/z 406.5 (MH").

Example 17
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24

[0187] 5- (4- 1 sopr opyl pi per azi ne-1-car bonyl ) -7-net hoxy- 2
WO piwengd442, 5- di hydr o- pyrazol o- (4, 3-¢) qui nol i NPGFUS®08/066205

(24): The title conpound was prepared foll ow ng the

procedure described Step 4 using 4g and
1-i sopropyl pi perazine. 1H N 13) 5 (ppm: 0.98
(6H, d, J =6.59 Hz), 2.44 (4 br), 2.80 (1H, m,

3.24 (2H, br), 3.80 (2H, b%% 3.82 (3H, s), 6.79 (1H

d, J =2.20 Hz), 7.Q05 (111, J 8.79, 2.20 Hz),
7.10 (1H, m, 7.38 ("2 A) (2H m, 8.14 (114,
s), 830 (1H, d, J = ‘nz 446, 5(MH). Exanple
21 ON 25 F N

[0188] 5- (4- Isopropylplpe carbonyl) 8- net hyl -
phenyl - 2, 5- di hydr o- pyra -c) qui nol i n-3-one
(25): The title conpound mas Egﬁféd foll owi ng the
procedure described in Step 4 usi 4h and

1- |sopropylp|pera2|ne (CDClS) 8 (ppm: 1.00
(6H d, = 6.60 Hz), 2. 45 2H, br), 2.55 (311, s),

: [(71584 3H 5-?—30? %lpg zz}%’ ) -acar%oﬁﬂz’)-@@'klzﬂbéi)od éh@&l—@ yil’zhydro-
pyrazmio (483 @)Quﬁhalﬂ? -3rne Q123 ’Khbl ntl’esyzommtmd4ms 5p1(eMiie(j éollowmg the
proceperf%@lbeﬁ-l%ew of fhersypihssls of 3 aisingripoand lriseRyppyRinsrazipe. 'H

NMRY(cTery Sdphat 9:02 (68, d, T = 6.55 Hz), 2.6 (4H, br), 2.80 (1H, m), 3.3 -4.0 (4H,
br), 7.18 (1H, 1, J = 7.57, 0.89 Hz), 7.35 (1H, dd, J = 11.23, 6.59 Hz), 7.45 (2H, m), 8.16
(3H, m), 8.26 (1H, s). m/z452.5 (MH"),
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pyrazol o- (4, 3-c)quinolin-3-one (26): The title
conpound was prepared foll ow ng the procedure
walemsns4aerl in Step 4 using 4h and 1-net hyl pi pePER/US®08/066205
1H NWVR (CDC13) 8 (ppm: 2.33 (3H, s), 2.45 (211, br),
2.52 (311, s), 2.45 (2H br), 3.24 (2H, br), 3.84
(211, br), 7.22 (111, t,_ﬂnﬁ-l_i_m Hz), 7.33 (111, d, J
=8.79 Hz), 7.44 (3 H m, 8.2 311, m, 8.23 (1H,
s). mz 402.4 (ML1+). WO 200 442PCT/ US2008/ 066205
Exanple 23 N-N N OH 27
[0190]5 (4- Hydr oxypi peri di nN’N- car bonyl) - 8- net hyl - 2- ph
enyl - 2, 5-di hydro- pyfFazglo- ©) qui nol i n-3-one (27):
The t|t| e compound was gparfed follow ng the
procedure described i 4 Usi ng 4h and
4- hydr oxypi peri di ne. (CDC13) 8 (ppm: 1.90 (4H,
br), 2.51 (3H, s), 3.11 (CH Nr 3.42 (1H, br), 3.78
(1H, br), 4.10 (2H, br), 7.22 (IN_t, J = 7.41 Hz),
7.33 (1H, d, J =8.79 Hz), - 7.44 (3 H n), 8.20 (3H,
m, 8.23 (1H, s). mz 403. 22( MO

[0185] 5-(4-Methylpiperazine-1-carbonyl)-7,8-difluoro-2-phenyl-2, 5-dihydro-

pyrazolo-(4,3-c)quinolin-3-one (22): The title compound was prepared following the
procedure described in Step 4 of the synthesis of 5 using 4e and 1-methylpiperazine. 'H
NMR (CDCl3) 8 (ppm): 2.40 (3H, s) 2.55 (4H, br), 2.80 (1H, m), 3.3 -4.0 (4H, br), 7.18 (1H,
tt, J = 7.57, 0.89 Hz), 7.35 (1H, dd, J = 11.23, 6.59 Hz), 7.45 (2H, m), 8.16 (3H, m), 8.22
(1H, s). m/z 424.5 (MH").

Example 19

[0186] S-(4-Isopropylpiperazine-1-carbonyl)-8-methoxy-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (23): The title compound was prepared following  the
procedure described in Step 4 using 4f and 1-isopropylpiperazine. 'H NMR (CDCls) &
(ppm): 1.0 (6H, d, J = 6.60 Hz), 2.55 (4H, br)', 2.80 (1H, m), 3.24 (2h, br), 3.80 (2H, br), 7.18
—17.5 (5 H, m), 8.05 (1H, dd, J = 8.31, 2.69 Hz), 8.18 (2H, m), 8.30 (1H, br). m/z 446.5
(MH).
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[ 0191] 5- (4- Fl uor opi peri di ne-1-car bonyl ) - 8- net hyl - 2- phe
wogi08254841i hydr o- pyrazol o- (4, 3-c) qui nol i n- 3- OPET/2B)P8/066205

The title conpound was prepared follow ng the

procedure described in Step 4 using 4h and

4-fl uoropi peridine. 1H NVR (CDC13) 8 (ppm: 1.90 (4H,

br), 2.51 (3H s), 3.58g 1eBp)» 5-00 (1H br), 7.22
(1H, t, J = 7.41 Hz), 7—%@% - d, J = 8.79 Hz), 7.44
(3 H m, 8.20 (3H m, 8.23 s). mz 405.5 (V).
WO 2008/ 154442PCT/ US2008/ 0662@@@ e 25 29

[0192] 5- (4- Met hyl per hydro[ 1 4&- I azepi ne- 1- car bonyl )-8
- met hyl - 2- phenyl - 2, 5- N-

di hydr o- pyr azol o- (4, 3- grs ol 03-0one (29): The title
conpound was prepared ovvilng t he procedure
described in Step 4 08iWg 2 and

1- met hyl per hydr o[ 1, 4] - Di azghi 11-1 NWR (CDC13) 8
(ppm): 1.90 (4H, br), 2.59 (¥ k), 3.58 (4H, br),
5.00 (1H, br), 7.22 (1H, t, =M Hz), 7.33 (1H, d,

J =8.79 Hz), 7.44 (3 H m, 8.20.(3H, m, 8.23 (1H,
s). mz 416.5 (MH). Exan‘plﬁ 26 ON OH 30
[0187] 5-(4-Isopropylpiperazine-1-carbonyl)-7-methoxy-2-phenyl-2, 5-dihydro-

pyrazolo-(4,3-c)quinolin-3-one (24): The title compound was prepared following the
procedure described Step 4 using 4g and 1-isopropylpiperazine. 'H NMR (CDCls) & (ppm):
0.98 (6H, d, ] = 6.59 Hz), 2.44 (4H, br), 2.80 (1H, m), 3.24 (2H, br), 3.80 (2H, br), 3.82 (3H,
s), 6.79 (1H, d, J = 2.20 Hz), 7.05 (1H, dd, J = 8.79, 2.20 Hz), 7.10 (1H, m), 7.38 (2 H, m),
8.12 (2H, m), 8.14 (1H, s), 8.30 (1H, d, J = 8.06 Hz). m/z 446.5(MH™).
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[ 0193] 5- (4- Hydr oxypi peri di ne- 1- car bonyl ) - 2- phenyl - 2, 5-
di hydr o- pyrazol o- (4, 3- c)quinolin-3-one (30): The
W paoBasaenpound was prepared foll owi ng the proPEHUSH®08/066205
described in Step 4 using 4-hydroxypi peridine instead
of 4-nmethyl pi peridine. 111 NVR (CDC13) 8 (ppm: 1.0
(3H, d, J =6.59), 1.6 (Exkpmp217 84 (1H n), 3.14 (1H,
m, 3.30 (1H, m, 4.01, (1H B WO
2008/ 154442PCT/ US2008/ 066205 oY (1H, m, 7.20 (1H
t, J =8.57), 7.38 (1H, nm), 7)68-7.42 (4H, n), 8.18
= 8.

(2H, m, 8.28 (1H, s), 8.4M-N1H, d, J 81 Hz). mz
387.5 (MH). Exanpl e 2Z._ - N DMN=MOON 31
[0194] 5-(4-1sopropylp azifne- 1
- car bonyl ) -8-fl uoro-2- Hgy 1- 2, 5- di hydr o-
O)\NK/
NY
25

[0188] 5-(4-Isopropylpiperazine-1-carbonyl)-8-methyl-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (25): The title compound was prepared following the
procedure described in Step 4 using 4h and 1-isopropylpiperazine. 'H NMR (CDCl3) &
(ppm): 1.00 (6H, d, J = 6.60 Hz), 2.45 (2H, br), 2.55 (3H, s), 2.75 (3H, m), 3.24 (2H, br),
3.84 (2H, br), 7.22 (1H, t, J = 7.41 Hz), 7.33 (1H, d, ] = 8.79 Hz), 7.44 (3 H, m), 8.20 (3H,
m), 8.23 (1H, s). m/z430.5 (MH").

Example 22

&

N

NN
26

[0189] 5-(4-Methylpiperazine-1-carbonyl)-8-methyl-2-phenyl-2, 5-dihydro-

pyrazolo-(4,3-c)quinolin-3-one (26): The title compound was prepared following the
procedure described in Step 4 using 4h and 1-methylpiperazine. 'H NMR (CDCl;) & (ppm):
2.33 (3H, s), 2.45 (2H, br), 2.52 (3H, s), 2.45 (2H, br), 3.24 (2H, br), 3.84 (2H, br), 7.22 (1H,
t, J = 7.41 Hz), 7.33 (1H, d, J = 8.79 Hz), 7.44 (3 H, m), 8.20 (3H, m), 8.23 (1H, s). m/z
402.4 (MH").
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pyrazol o- (4, 3-c)quinolin-3 -one (31) The title
conpound was prepared foll ow ng the procedure
waele®snsfaerd in Step 4 using PCT/US2008/066205
8-fluoro-2-pyridyl-2,5-di hydro-pyrazol o- (4, 3-
c) qui nol i ne-3-one and 1-i-propyl pi perazine. 11-1 NMR
(CDC13) 8 (ppm: 1.0 (6H, d, J = 6.59 Hz), 2.51 (4H,
br), 2.66 (1H, m, 3.55 2Hl , 3.68 (1H, br), 3.85
(1H, br), 6.70 (1H, n),éfﬁfg—z%ﬂ. %SH, m), 7.60 (2H, m,
7.82 (2H, m, 8.21 (1H, dd, J 9.06, 5.50 Hz), 8.90
(111, s). mz 434.5 (MH). e 28 32
[ 0195] 5- (DI net hyl ar ni nocar bo - 2- phenyl - 2,
5-di hydr o- pyrazol o- (4, 3-NeMNguinolin-3 -one (32) The
title conpound was pregarethf6TQowi ng the procedure
described in WD 2008 1 444PCT/ US2008/ 066205 Step 4
for the synthesis of 5] Nhg di met hyl am ne i nstead of
4- et hyl pi peridine. 1H N 13) 8 (ppm: 2.88 (3H,
br), 3.26 (3H br), 7.16 1N n}, 7.38 (3H, n), 7.55
(2H, m, 8.18 (2H, dd, J = 74r, 10 Hz), 8.27 (114,
s), 8.42 (1H, dd, J =7.69, 1.37 Hz),. nlz 333.6
(MH). Exanple 29 33 27

[0190] 5-(4-Hydroxypiperidine-1-carbonyl)-8-methyl-2-phenyl-2, 5-dihydro-

pyrazolo-(4,3-c)quinolin-3-one (27): The title compound was prepared following the
procedure described in Step 4 using 4h and 4-hydroxypiperidine. 'H NMR (CDCls) & (ppm):
1.90 (4H, br), 2.51 (3H, s), 3.11 (1H, br), 3.42 (1H, br), 3.78 (1H, br), 4.10 (2H, br), 7.22
(1H, t, J=7.41 Hz), 7.33 (1H, d, ] = 8.79 Hz), 7.44 (3 H, m), 8.20 (3H, m), 8.23 (1H, s). m/z
403.5 (MH").

Example 24

28
[0191] 5-(4-Fluoropiperidine-1-carbonyl)-8-methyl-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (28): The title compound was prepared following the
procedure described in Step 4 using 4h and 4-fluoropiperidine. 'H NMR (CDCl3) & (ppm):
1.90 (4H, br), 2.51 (3H, s), 3.58 (4H, br), 5.00 (1H, br), 7.22 (1H, t,J = 7.41 Hz), 7.33 (1H, d,
J=8.79 Hz), 7.44 (3 H, m), 8.20 (3H, m), 8.23 (1H, s). m/z405.5 (MH").
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[0196] 5- (4- N, N- Di met hyl am nopi peri di ne-1-car bonyl)-2-p
henyl - 2, 5-di hydr o- pyrazol o- (4, 3-c) qui nol i n- 3-one

W@ 3®p54ne titl e compound was prepared foll ow PQI/UR®08/066205
procedure described in Step 4 for the synthesis of 5
usi ng 4- N, N-di net hyl am nopi peri dine. 1H NVR (CDC13) 8
(ppm: 1.11 (2H, m, 1.80 (214, m, 2.61 (3H, s), 2.75

3H $), 3.15 (2H, b 58 br), 3.81 (1H, br),
(7. 20 )(1H, n),(7 42(%1145“’—1&—%5'60 2)211 m, (8 20 E)zH

m, 8.23 (111, s), 8.44 (1H 6.32, 1.10 Hz).
mz 416.5 (MH). Exanple 30 V\D
2008/154442PCT/U82008/066205

[0197] 5- (4-1 sopr opyl pi per az
- car bonyl ) - 8- nor phol+ 3
di hydro- pyrazol o- (4, 3§ quﬂnolln 3 one (34) The title
conmpound was prepared To ng t he procedure
described in Step 4 usingl

8- nor phol i no- 2- pheny1- 2, 4 di r - pyrazol o- (4, 3-

c) qui nol i ne-3-one and 1-isop o pi perazine. 1H NWR
(CDC13) (ppm: 1.02 (6H, d, J = 6.59 Hz), 2.40-2.84
(6H, br), 3.20 (2H, br), 3292 (4H br), 3.93 (4H, tt,

élﬂégﬁé) (53(7‘ Mgh{lﬁﬁrhydrgﬁ 1% i iagenyge- faebm:é)&( oty pﬁwyl-z 5-
dzhydr?Mgzol@ZW)ng{% 31%14(%% g?%'uﬂ% C%le()&ll_& wamn%padl'é@ f(ﬁlowmg the

procedude ldsspibedh rﬁt@ﬁﬂaismge4h hndclaﬁbﬂinWe}h}&rcﬁ[ll UdDdazRpine. 'H NMR
(4-chl orophenyl) -2 - ydr o- razolo-&ﬁﬁ
(CDCE) 8 Y S e O, Slost (4 oty b s bing 22 (IH, 1, 1 =

7.41 fgzgfﬂgﬁﬁaf&"}"%‘b%zf%ﬁr BCRIYY & 9555 RER AP (LY. bz 4165
(MH"B- f | uor o- 2- (4- chl or opheny1) - 2, 5- di hydr o- pyrazol o- (4, 3-

c) quinolin-3-one and 1- |sopropylp|pera2|ne 1H NMR
(CDC13) 8 (ppm): 1.03 (6H, d, J 6.60 Hz), 2.56 (4H,

br), 2.78 (1H, m, 3.25-(2H r6), 3.84 (2H, br), 7.49
(2H, d, J = 9.06 Hz), 7#%%}3@%%;. 2 dt, J = 9.06, 3.02

Hz), 7.81 (1H, dd, J = 9.34, ja4\67 Hz), 7.87 (1H dd, J
= 8.79, 3.02 Hz), 8.24 (2H, @ = 9.06 Hz), 8.76 (1H,

br). mz 468.9 .
) (M) N

LY
)N\I
O N
S

30
[0193] 5-(4-Hydroxypiperidine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4, 3-

c)quinolin-3-one (30): The title compound was prepared following the procedure described in
Step 4 using 4-hydroxypiperidine instead of 4-methylpiperidine. 'H NMR (CDCl3) & (ppm):
1.0 (3H, d, J=6.59), 1.6 (4H, m), 1.84 (1H, m), 3.14 (1H, m), 3.30 (1H, m), 4.01, (1H, m),
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WD 2008/ 154442PCT/ US2008/ 066205 Exanple 32 NN ON 36
[ 0199] 5- (4- Met hyl pi per azi ne-1-car bonyl ) - 2- phenyl -2, 5-d
WO bopdndx/r azol o- (4, 3- ¢) qui nol i n-3-one (36): ACEUS100$/656205
conmpound was prepared follow ng the procedure
described in Step 4 for the synthesis of 5, usin
4,60 (b AL Bo bzt BE7), ASSAAH. b, LSRRG biS: b (B mi8.28 (IH,

N ol .-2.39 (3H, s), 2.42 (2H br), 2.60
S)’8'4(‘¥ﬁ,{’(‘g5)c‘,§"§? %5‘%8%5)@3%687 (Z)H br), L2% (rl)H "
7.42( 3H ), 7.60 (2H . 8.20 (2H n), 8.23 (1H,

s), 8.44 (1H, dd, J = 6.32, 1.10 Hz). miz 388.4 (NH).
Exanple 33 37 Example 27

[ 0200] 5- ( 4- Phenyl pi per azi ne- 1-,eqr bonyl ) - 8-f | uor o- 2- phe
nyl - 2, 5- di hydr o- { )
=N

N-N
F\MO
y |
o)\N/\
i
31
[0194] 5-(4-Isopropylpiperazine-1-carbonyl)-8-fluoro-2-pyridyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (31) The title compound was prepared following the
procedure described in Step 4 using 8-fluoro-2-pyridyl-2,5-dihydro-pyrazolo-(4,3-
¢)quinoline-3-one and 1-i-propylpiperazine. 'H NMR (CDCls) & (ppm): 1.0 (6H, d, J = 6.59
Hz), 2.51 (4H, br), 2.66 (1H, m), 3.55 (2H, m), 3.68 (1H, br), 3.85 (1H, br), 6.70 (1H, m),

7.18 (2H, m), 7.60 (2H, m), 7.82 (2H, m), 8.21 (1H, dd, J = 9.06, 5.50 Hz), 8.90 (1H, ). m/z
434.5 (MH").

Example 28

&

32
[0195] 5-(Dimethylaminocarbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4, 3-

¢)quinolin-3-one (32) The title compound was prepared following the procedure described in
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pyrazol o- (4, 3-c)quinolin-3-one (37): The title
conpound was prepared foll ow ng the procedure
walemsns4aerl in Step 4 using 4d and 1-phenyl pi pePER/USN8/066205
1H NWMR (CDC13) 8 (ppm: 3.20 (4H br) 3.38 (2H br)
3.87 (2H, br), 6.92 (4H, n% n, H,
Step $for the eBathesis oﬁj@ usmg:dlgleg(y anzmggnsmt)l ofgl @gthymermne H NMR

<cnc§a§2;»r%é> 2430 D 54 Thashe 6 (Ao 538 G m). 35 (2H, m), 818

(2H, ddO?lezﬁ (14()'}52?,08 Q‘P{/ﬂ}["sﬁ’%f@zdlﬂeddU q%pbpwﬁ)z) fn/z 333.6 (MH).

| uor o- -nethoxypheny ) -
5 dlhydro pyrazol o- (4, 3- c)qU|noI|n 3-one (38): The

title conpound was prepared | owm ng the procedure
described in Step 4 usi %——-ﬂ———am %9

7, 8-di fluoro-2-(4'-nmethoxyphg V\ -2, 5-di hydr opyr azol o-
(4, 3-c¢) qui nolin-3-one and 1-r opyl pi perazine. 11-1
NVR (CDC13) 8 (ppm: 1.03 (6H d, J = 6.60 Hz), 2.56
(4H, br), 2.78 (1H m, (2H, br), 3.78 (2H, br),
3.84 (3H, s), 6.98 (2 © 9.07, 2.20 Hz), 7.28

(1H, m, 8.04 (2H m 19|(2H m. mz 482.5 (MH).
Exanpl e 35

[0196] 5-(4-N,N-Dimethylaminopiperidine-1-carbonyl)-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (33): The title compound was prepared following the
procedure described in Step 4 for the synthesis of § using 4-N,N-dimethylaminopiperidine.
'H NMR (CDCls) & (ppm): 1.11 (2H, m), 1.80 (2H, m), 2.61 (3H, s), 2.75 (3H,s), 3.15 (2H,
br), 3.58 (2H, br), 3.81 (1H, br), 7.20 (1H, m), 7.42( 3H, m), 7.60 (2H, m), 8.20 (2H, m), 8.23-
(1H, s), 8.44 (1H, dd, J=6.32,1.10 Hz). m/z416.5 (MH").

Example 30

o™ N-N

Moy
N
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39 [0202] 5- (4- 1 sopropyl pi perazi ne-
-carbonyl)-8-fluoro-2-(4 '-nmethoxyphenyl)-2, 5-

walrdvgdsa4pyr azol o- (4, 3-c) qui nol i n-3 -one (39):PANES2008/066205
title conpound was prepared following the WO

2008/ 154442PCT/ US2008/ 066205 procedure described in
StH87h ust ﬁglsopropyh)zperazzne -1-carbonyl)-8-morpholino-2-phenyl-2,5-

dihydro- Cp})Jr zolo (12 3 ﬁgzn@zn—@gtgy Qﬁ?é@i% Pﬁ% 3[3%'?)%%‘%?% élreS%g#l an the

d@(‘de’é& ibeldP i) Ste 433u 8-18 End2 5-3ih§6r lo-(4,3-
pmcebr) 2. %8 (1H, Sﬁ (2H0rpgl°r,1 3@?”21)2% %?) OGMZOO( &

c)qulnpigme 3gne e@dgslsqmpylpmerulm 911—23 Mk \CDE1Q& (ppm) ﬂr;()2 (6H d J=

6.59 I—Z@HZ 4@32“8%9634 poy 35:?0( i?i—lg,)br) éﬁs{#ﬁﬁ bg%%cg\f oA, ), 732" 8m, 1, 5 =

8.77, [ QZ@?Z}% § 5, QPM'=FJ9J@9fI&§I &5 %madcpqn%/k b627 B)bﬂl%%le?“?sl lei d,J=

dr 0- pyrazol 0- (4, 3-c) qui nol i n- 3-one

2.73 H:a)rﬁab@fﬂdﬂl\smS%ﬁ(ébﬁremZ#Iﬁﬁd\/ﬁhg t he procedure
described in Step 4 for the synthesis of 5, using
1- propyl pi perazi ne i nstead of 4-nethyl pi peridine. 1H

NVR (CDC13) 8 (ppm: 1. Elakaidsit, J = 7.96 Hz), 1.45
(211, m, 2.38 (2H, m, 2.6@ (4H, br), 3.25 (211, br),
3.82 (214, br), 7.21 (1H, brt, JCk 8.54 Hz), 7.45 (2H,
m, 7.64 (211, m, 8.19 (2H, ¢ = 8.79 Hz), 8.21
(111, s), 8.44 (111, dt, J = = .58, 1.22 Hz). mz 416.6
(M+). Exanple 37 Y

Fwo
y |
o)\N/\
K/N\‘/
35
[0198] 5-(4-Isopropylpiperazine-1-carbonyl)-8-fluoro-2-(4-chlorophenyl)-2, 5-
dihydro-pyrazolo-(4,3-c)quinolin-3-one (35): The title compound was prepared following the
procedure described in Step 4 using 8-fluoro-2-(4-chlorophenyl)-2,5-dihydro-pyrazolo-(4,3-c)
quinolin-3-one and 1-isopropylpiperazine. 'H NMR (CDCls) & (ppm): 1.03 (6H, d, J = 6.60
Hz), 2.56 (4H, br), 2.78 (1H, m), 3.25 (2H, br), 3.84 (2H, br), 7.49 (2H, d, J = 9.06 Hz), 7.60
(1H, dt, I = 9.06, 3.02 Hz), 7.81 (1H, dd, J = 9.34, 4.67 Hz), 7.87 (1H, dd, ] = 8.79, 3.02 Hz),
8.24 (2H, d, J = 9.06 Hz), 8.76 (1H, br). m/z 468.9 (MH").
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41 WO 2008/ 154442PCT/ US2008/ 066205

[ 0204] 8- Fl uor o- 7- et hyl - 5- (4- et hyl pi per azi ne-1- car bon
wQ kgos2sqenyl - 2, 5- PCT/US2008/066205

di hydr o- pyrazol o- (4, 3-c)qui nolin-3-one (41): The title

conmpound was prepared follow ng the procedure

described in Step 4 for Bxampled? hesis of 5, using

8-fl uoro-7- et hyl - 2- phenyl - 2, di hydr o- pyrazol o- (4,

3-c) qui noline-3-one and 1-net i perazi ne instead of

4 and 4- nethyl pi peridine. 11 MR (CDC13) 6 (ppm:

2.39 (3H, s), 2.36 (3H s)N-NG62 (4H bDbr), 3.25 (2H,

br), 3.81 (3H, br), 7. ll~q), 7.45( 2H m, 8.01

(1H, d, J = 8.96 Hz), (| H m, 818 (1H, s). nmz

420.5 (M#). Exanple ﬁ]

[ 0205] 8- Met hoxy- 5- (4- net hylpi per azi ne-| - car bonyl ) - 2- ph

enyl - 2, 5-di hydro- pyrazolds- M,/?j c) qui nolin-3-one (42):

The title conpound was prepakgghmpllomﬁng t he

procedure described in Step 4 using 4f and

1- met hyI pi perazine. 111 NVB¢ CDC13) 6 (pprr) 2. 33 (3H,

s), 411, br), 3.26 (2H br), 3. 211, br)
3 [@@%311 -(&Methylipqrazipg- Irgarbon éio? 1?@1111-2 dihygirorgyneaelo-(4,3-

c)quztggzgzﬁ%fylée gg; ”lHZe)title co%x%o{u%}&/’as B?epar% %olﬂ)%ng th(e'\ﬂfgcedure described in

Step 4 for the synthesis of 5, using 1-methylpiperazine instead of 4-methylpiperidine. 'H
NMR (CDCl5) & (ppm): 2.39 (3H, s), 2.42 (2H, br), 2.60 (2H, br), 3.25 (2H, br), 3.87 (2H,
br), 7.20 (1H, m), 7.42( 3H, m), 7.60 (2H, m), 8.20 (2H, m), 8.23 (1H, s), 8.44 (1H, dd, J =
6.32, 1.10 Hz). m/z 388.4 (MH").

0" N
K/N\O
37
[0200] 5-(4-Phenylpiperazine-1-carbonyl)-8-fluoro-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (37): The title compound was prepared following the
procedure described in Step 4 using 4d and 1-phenylpiperazine. 'H NMR (CDCls) & (ppm):
3.20 (4H, br), 3.38 (2H, br), 3.87 (2H, br), 6.92 (4H, m), 7.28 (3H, m), 7.46 (3H, m), 8.08
(1H, dd, J = 8.30, 2.93 Hz), 8.18 (2H, m), 8.26 (1H, 5). m/z 468.5 (MHD.
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43

[ 0206] 5- (4- | sopr opyl pi per azi ne-1-car bonyl ) - 4- net hyl -
wWEhb@sgs+®, 5- di hydr o- pyrazol o[ 4, 3- chui nol i n- 3- PCEUS2088/066205

The title conpound was synthesized follow ng the

procedure described in step 4 using 4i and

1-i sopropyl pi perazi ne. ExampleR4( DMSO-d6) 6 (ppn): 0.94

(611, d, J = 6.60 Hz), 2.25 (414, br), 2.65 (1H, m,

3.05 (3H, s), 3.56 (4H, br), 7.50 (6H, m, 7.80 (1H

t, J =7.14 Hz), 7.91 (1H, d, = 8.24 Hz), 8.14 (111,

d, J =8.51 Hz). mz 446.5 ( Exanpl e 40 ON 44

[ 0207] 4- Met hyl - 5- (4- net hyl pi p zi ne- 1- car bonyl ) - 2- phe

nyl - 2, 5-di hydro- pyrazol o[AN’:N dqui nol i n-3-one (44):

The t|tIe conmpound S -'~@ﬁd foll ow ng the

procedure described i using 4i and

1- met hyl pi per azi ne. KAMI-(DMSO-d6) 6 (ppm: 2.08

(4H, br), 2.20 (311, s), 3,05 (311, s), 3.56 (4H, br),

7.51 (6H, m, 7.84 (1H, Q° IN=Y.54 Hz), 7.93 (1H, d,

J =8.24 Hz), 8.15 (1H, d, Jkg/ 25 Hz). mz 418.5

(MH#). Example 41 WO 2008/ 15442??’CT/ US2008/ 066205 ON

45 :

38
[0201] 5-(4-Isopropylpiperazine-1-carbonyl)-7,8-difluoro-2-(4°’-methoxyphenyl)-
2,5-dihydro-pyrazolo-(4,3-c)quinolin-3-one (38): The title compound was prepared following
the procedure described in Step 4 using 7,8-difluoro-2-(4’-methoxyphenyl)-2,5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one and 1-isopropylpiperazine. 'H NMR (CDCl3) & (ppm): 1.03
(6H, d, ] = 6.60 Hz), 2.56 (4H, br), 2.78 (1H, m), 3.25 (2H, br), 3.78 (2H, br), 3.84 (3H, s),
6.98 (2H, dd, J = 9.07, 2.20 Hz), 7.28 (1H, m), 8.04 (2H, m), 8.19 (2H, m). m/z 482.5

(MHD).

Exam ple 35

K/N\(
39

[0202] 5-(4-Isopropylpiperazine-1-carbonyl)-8-fluoro-2-(4-methoxyphenyl)-2,5-
dihydro-pyrazolo-(4,3-¢)quinolin-3-one (39): The title compound was prepared following the
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[ 0208] 5- (4- Met hyl pi per azi ne- 1- car bonyl ) - 2- phenyl - 8-tri
fluoronethyl-2, 5-

waledvpdsa4pyr azol o[ 4, 3-c] qui nol i n-3-one (45): TPET/US100€066205
conpound was synt hesi zed foll owi ng the procedure
described in step 4 using 4] and 1-nethyl piperazine.

procedurg depamibedie1SIsp 3 psipes-llgorg3-(@3pethoxyphenyB-2, > dihygyoypyrazolo-

.52 .(2H, br 3. 27 H._ br. , r 7. 20
< FyRghE b 5okl % ASEAEnG)s GhydP) il .
= 6.5%), 3.56 @H0br)22.28 3155 (02HbryB.788281bf) 13184 8IH, 3, 698 (2H,
(1??, dd,@J g2 +dg]?l"smﬁz). % 7 4)6%. 52 M—|+)). Ers |% a2
d, ] =ON34Hz), 7.28 (1H, m), 7.47 (1H, dd, J = 9.34, 4.39 Hz), 8.04 (3H, rr;S 8.19 (1H, s).
- (4-1sopropyl - pi perazi ne- 1- car bonyl ) - 2- phenyl - 8
nVZ4é£§8§¥ﬁbronethyl-2,5-
di hydr o- pyrazol o[ 4, 3-dqui noli n-3-one (46): The title
conmpound was synt hesi zed foll owi ng the procedure
described in step 4 usi EgampleZivd

1-i sopropyl pi perazine. 111 NVYR(CDC13) 8 (ppm:
(6H, d, J = 7.2 Hz), 2.52 ( ry, 3.53 (5H
7.20 (1H, m, 7.42 (211, m, 57 (1H d, J =
7.82 (1H, dd, J = 9.0, 2. 3¢:N), 8.16 (211, m
(1H, s), 8.69 (1H, dd, . J # 14 0.8 Hz). m z
(M) . WO 2008/ 154442PQT/ 2088/ 066205 Exanp
47 [0210] 5- ( 4- Met hyl pipe ne- 1- car bonyl )- 7,
8-di f | uor o- 4- net hyl -2-phj§/l -2,5-

oeN/\
I8

LUN
40
[0203] 5-(4-Propylpiperazine-1-carbonyl)-2-phenyl-2,5-dihydro-pyrazolo-(4,3-c)
quinolin-3-one (40): The title compound was prepared following the procedure described in
Step 4 for the synthesis of 5, using 1-propylpiperazine instead of 4-me’thylpiperidine.' 'H
NMR (CDCl3) 8 (ppm): 1.11 (3H, t, J = 7.96.Hz), 1.45 (2H, m), 2.38 (2H, m), 2.65 (4H, br),
3.25 (2H, br), 3.82 (2H, br), 7.21 (1H, brt, J = 8.54 Hz), 7.45 (2H, m), 7.64 (2H, m), 8.19

(2H, d, ] = 8.79 Hz), 8.21 (1H, s), 8.4 (1H, dt, J = 7.56, 1.22 Hz). m/z 416.6 (MH").

Example 37



di hydr o- pyrazol o- (4, 3-c)qui nolin-3-one (47): The title
conpound was prepared foll ow ng the procedure
waele®snsfaerd in Step 4 of the synthesis of 5 usiPOI/Uk2088656205
1 nmet hyl pi perazine. 1H NVR (CDC13) 8 (ppm: 2.40 (3H
2.40 (4H, br 2.75 (3H, s), 3.53 (2H, br), 70
m%r -FliBo< an?thhhﬂ methylpmarazie: J-zzarmnm Biphin 255

dihydry 7 gyrgzczlwé %2&3%[8{[ é%ﬂé\fb&uﬂ]e c_orr:l';g)ound was prepa}ed tn]’lowmg the

procellké khdritled ih S PR tRé BRIt 5L uSRE BOMYdrb-7-thethyl-2-phenyl-2, 5-
8-di fl uor o-4- net hyl - 2- phenyl - 2, 5-

dlhydm-hyrdzdom,r éz@quun@mes& oheuandollimetBylpiperazit®) inskad of t4 end 4-

methy]ppRodie JEPRVEL zgﬁg?g SRy AP O PSS, 2.62 am, b, 325

(2H, Qr%,' §8’P(ﬁ{3yﬂrpl7p1%f %1 %937 Ihé(l 1%2@@% 3@8% %MH?L 845 (ZH, m),

818((1Pll;|s) hr/z42msemm)zH br), 7 20 (1H, m, 7.42 (2H
7.67 (3H m, 7.81 (2H, nm), 7.98 (1H, s), 854(1H
dd, J = 1.4, 0.8 Hz). nfz 465.3 (MH). WO |
2008/ 154442PCT/ US2008/ 068205 Ex@npl e 45 NN 49

[0205] 8-Methoxy-5-(4-methylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (42): The title compound was prepared following the
procedure described in Step 4 using 4f and 1-methylpiperazine. 'H NMR (CDCl) & (ppm):
2.33 (3H, s), 2.45 (4H, br), 3.26 (2H, br), 3.86 (2H, br), 3.98 (3H, s) 7.19 (2 H, m), 7.40 (3H,
m), 7.78 (1H, d, J = 3.02 Hz), 8.20 (3H, m). m/z 418.5 (MH").

Example 39
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[ 0212] 5- (4- Met hyl pi per azi ne- 1- car bonyl ) - 2- (t hi ophen- 3-
yl)- 7, 8-difluoro-2,5-
waledvpdsa4pyr azol o[ 4, 3-chui nol i n-3-one (49): TheCT/U51088/066205
conpound was synt hesi zed foll owi ng the procedure
described in step 4 using 41 and 1-nethyl pi perazi ne.
11-1 NWR (CDC13) 6 (ppm: 2. 3H, s), 2.55 (4H, br),
3.42 (2H, br), 3.80 (2H, br) .35 (2H, m, 7.80 (1H
dd, J =5.2, 1.4 Hz), 7.8§ H dd, J = 3.3, 1.3 Hz),
8.13 (1H, dd, J = 9.9, 8.4 Hz). 8.18 (1H, s). nlz
430.5 (MH). Exanpl eF4
[ 0213] 5- (4- Hydr oxypi R
-yl)- 7, 8-difluoro-2,
dihydro-pyrazolo[4,3-ch one (50): The title
compound was synt hesi ze q¥i§ﬁﬁ t he procedure
described in step 4 using 4 E(% hydr oxypi peri di ne.
111 NWR (CDC13) 6 (ppm: 1.7 (4 br), 2.82 (1H, br),
3.52 (1H, br), 3.82 (2H, ba , 4.15 (1H, br), 7.35 (2H,
nm, 7.80 (1H, dd, J =5.2,-%.4 Hz), 7.86 (1H, dd, J =
3?'206]1 3 M)Is%ﬁoﬁﬁ Eﬂzsrﬂdl,-ca}bony@)-&me&yzZWnyl& 8. 8ihydro-

pyrazﬂ@ﬁﬁ-ﬁﬁ&%h?@ﬂ%ﬁ 8/Tie610S Epaphd wB synthesized following the
procedure described in step 4 using 4i and 1-isopropylpiperazine. 'H NMR (DMSO-dg) &
(ppm): 0.94 (6H, d, J = 6.60 Hz), 2.25 (4H, br), 2.65 (1H, m), 3.05 (3H, s), 3.56 (4H, br),
7.51 (6H, m), 7.80 (1H, t, J = 7.14 Hz), 7.91 (1H, d, J = 8.24 Hz), 8.14 (1H, d, ] = 8.51 Hz).
m/z 446.5 (MH").

Exan_l le 40

[0207] 4-Methyl-5-(4-methylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-
pyrazolo[4,3-cJquinolin-3-one (44): The title compound was synthesized following the
procedure described in step 4 using 4i and 1-methylpiperazine. 'H NMR (DMSO-dg) &
(ppm): 2.08 (4H, br), 2.20 (3H, s), 3.05 (3H, s), 3.56 (4H, br), 7.51 (6H, m), 7.84 (1H, t,J =
7.54 Hz), 7.93 (1H, d, J = 8.24 Hz), 8.15 (1H, d, ] = 8.25 Hz). m/z418.5 (MH+).

Example 41
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51

[ 0214] 5- (4- Hydr oxypi peri di ne- 1- car bonyl ) - 2- phenyl - 7, 8-
walpdosadraz 2, 5- di hydro- pyrazol 014, 3- chui nol i n- BEDO82008/066205

(51): The title conpound was synthesized follow ng the

procedure described in step 4 using 4e and

4- hydr oxypi peri dine. 1H NWMR ( 8 (ppm: 1.5-2.0

(4H, br), 2.85 (1H, ddd, J = 13 10.2, 3.3 Hz), 3.52
(1H, br), 3.82 (2H, br), 4. 1% H br), 7.34 (2H, m,

7.46 (2H, dd, J = 3. 1.3 14 (3H, m, 8.21
(1H, s). nz 425.3 (9

[ 0215] 5- (4- Met hy/ per hyd di azepi ne-1-carbonyl)-7
, 8-di fl uor o- 2- phenyl - N
2,5-dihydro-pyrazolol4,3-c@y%gg*$ﬁ-3-one (52): The
title conpound was synt hesize foNIomﬁng t he procedure
described in step 4 using 4e an

1- met hyl perhydro[ 1, 4] - Di azega ne. 1H NVMR (CDC13) 8

(ppm: 2.01 (2H, br), 2.40 H s), 2.58 (2H, br),
2.[0208( 1H, 5-pr-MetBlgeradivle- 1-carbonyl)-2-phenyl-8-trifluoromethyl-2,5-

dihydro-pyrazolo[4,3-c]quinolin-3-one (45): The title compound was synthesized following
the procedure described in step 4 using 4j and 1-methylpiperazine. 'H NMR (CDCl3) &
(ppm): 2.35 (3H, s), 2.48 (2H, br), 2.52 (2H, br), 3.27 (2H, br), 3.83 (2H, br), 7.20 (1H, m),
7.42 (2H, m), 7.57 (1H, d, ] = 9.0 Hz), 7.82 (1H, dd, J = 9.0, 2.2 Hz), 8.16 (2H, m), 8.21 (1H,
s), 8.69 (1H, dd, J = 1.4, 0.8 Hz). m/z 456.5 (MH").

Example 42

&

N-N
ac:Wo
y |
o)\N/\
K/Nj/
46
[0209] 5-(4-Isopropyl-piperazine-1-carbonyl)-2-phenyl-8-trifluoromethyl-2,5-
dihydro-pyrazolo[4,3-c]quinolin-3-one (46): The title compound was synthesized following
the procedure described in step 4 using 4j and 1-isopropylpiperazine. 'H NMR (CDCL) &
(ppm): 1.35 (6H, d, ] = 7.2 Hz), 2.52 (4H, br), 3.53 (5H, br), 7.20 (1H, m), 7.42 (2H, m), 7.57
(1H,d,J =9.0 Hz), 7.82 (1H, dd, J = 9.0, 2.2 Hz), 8.16 (2H, m), 8.21 (1H, s), 8.69 (1H, dd, J
= 1.4, 0.8 Hz). m/z 484.3 (MH").
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br), 3.37 (2H, br), 3.82 (2H, br), 7.34 (2H, n), 7.46
(2H, dd, J =3.3, 1.3 Hz), 8.14 (3H, m, 8.21 (1H, s).
wWon@s43848 (MH). Exanpl e 47 ) =N NN 53 PCT/US2008/066205
[ 0216] 5- (4- | sopr opyl pi per azi ne-1-carbonyl)- 7,
8-difluoro-2-(2 '-pyridyl)-2,5-
di hydr o- pyr azol o- 14, 3- c Hxemplei43- 3- one (53): The title
conpound was prepared follow ng—the procedure
described in Step 4 using 4m @
1-i sopropyl pi perazine. 1H NVR (€230D) 8 (ppm: 1.14
(6H, d, J =6.6 Hz), 2.64 (&thbr) 2.84 (3H, br),
3.65 (2H, br), 3.86 o35 (111, m, 7.90
(2H, m, 8.18 (1H, d, Hz), 8.25 (1H, dd, J =
10. 44, 8.24 Hz), 8E£§ , ~9.27 (1H, s). mz 453.3
(M+). BIOLOGE CAL MPLES [0217] The ability of a
compound of the invention@o NCttNas |ligand to the
benzodi azepi ne site of GABAA tanNpe determ ned using
phar macol ogi cal nodel s which are wel | known in the art
usi ng the follow ng assay. 48enzodi azepi ne blndlng
assay OZl%%V%ole brain &except cerebel | um nal

w{(&lgi det- é@t@&u@er@én@ icagporys-7, &éﬂyomf‘@e@r%é Hh@nyl-2 5-

dzhydp(h@grﬁﬁoz? ?EA%L%}?OQ "I:I% nep ?I‘/iogﬁe%? OQ%)U ruﬁg GRE ?)?eﬁcﬁgw?ﬂ&mg the

proce&Mn% hlederib¥ (i8Hteg U WTi the 37@Pe® 6D5 WRigndlo i@ $-raéth@bperazine. 'H
periments were perforned in the presence or absence

NMRc(ﬂMDs)ﬁJ(wpmb HBEH, Kp 2sA9edHE b0, BV h (ihg) a3’ @1 bratdetd (2H, br),
753 (3B WIS7RE RANSS, Phe (Y P 1! @9%PAD, sNBRERAES Y569, 8.3 Ho).

m/z 438.5 (MH").

Example 44

K/NY
_4!_8_

[0211] 5-(4-Isopropylpiperazine-1-carbonyl)-7,8-difluoro-4-methyl-2-phenyl-2,5-
dihydro-pyrazolo-(4,3-c)quinolin-3-one (48): The title compound was prepared following the
procedure described in Step 4 using 4k and 1-isopropylpiperazine. 'H NMR (CD;0D) &
(ppm): 1.41 (6H, d, J =7.2 Hz), 3.13 (3H, s),-3.63 (5H, br), 4.21 (2H, br), 4.61 (2H, br), 7.20
(1H, m), 7.42 (2H, m), 7.67 (3H, m), 7.81 (2H, m), 7.98 (1H, s), 8.54 (1H, dd, J=1.4, 0.8

Hz). m/z 465.3 (MI).
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WD 2008/ 154442PCT/ US2008/ 066205 filtered and washed,
the filters were then counted to determ ne

W@ 3idpAs44umi t razepam speci fically bound. Test cPOPUSNIL066205
were tested in duplicate according to the required
concentrations (Danm H W, et al. (1978) Res. Comm
Chem Pat hol. Pharmacol. 22: 597- 560 incorporated
herein in its entirety;E§lgﬂQ45R. C., et al. (1979
Life Sci. 24: 351-357 incorporated herein in its
entirety). Al conpounds exenpliNg ed have |1C50, s
between 1 nMand 10 JAMin a 3\cgncentration dose
response curve. Exanples of ivity: [0219] wherein:
A indicates an I C50 of > ndi cates an |1 C50 of
<1mM C i ndi cates an 5 [ 0220] Al | conpounds
di sclosed in Table 1 a 3 lned to be drawn as
neutral . If not indi€ated, hydrogen atomis assuned
to be present on nitrogen to provide a neutra
conpound. Note that salts, l udi ng aci d addition
salts, are also contenpl at ed. Ohe 1 Conmpd Structure

49
[0212]  5-(4-Methylpiperazine-1-carbonyl)-2-(thiophen-3-yl)-7,8-difluoro-2,5-

[~

dihydro-pyrazolo[4, 3-c]quinolin-3-one (49): The title compound was synthesized following
the procedure described in step 4 using 41 and 1-methylpiperazine. 'H NMR (CDCl) &
(ppm): 2.35 (3H, s), 2.55 (4H, br), 3.42 (2H, br), 3.80 (2H, br), 7.35 (2H, m), 7.80 (1H, dd, J
=52, 1.4 Hz), 7.86 (1H, dd, J = 3.3, 1.3 Hz), 8.13 (1H, dd, J = 9.9, 8.2 Hz), 8.18 (1H, s).
m/z 430.5 (MH").

Example 44

A

50
[0213] 5-(4-Hydroxypiperidine-1-carbonyl)-2-(thiophen-3-yl)-7,8-difluoro-2, 5-
dihydro-pyrazolo[4,3-c]quinolin-3-one (50): The title compound was synthesized following
the procedure described in step 4 using 41 and 4-hydroxypiperidine. 'H NMR (CDCl) &
(ppm): 1.7 (4H, br), 2.82 (1H, br), 3.52 (1H, br), 3.82 (2H, br), 4.15 (1H, br), 7.35 (2H, m),
7.80 (1H, dd, J = 5.2, 1.4 Hz), 7.86 (1H, dd, lJ =3.3, 1.3 Hz), 8.13 (1H, dd, ] = 9.9, 8.2 Hz),
8.18 (1H, s). m/z 431.3 (MH").
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BZ bi nding Assay |1 C50 Conpd Structure BZ binding
Assay 1050 5 p

WO 2008/154442 PCT/US2008/066205

Example 45

.
OH

51
[0214] 5-(4-Hydroxypiperidine-1-carbonyl)-2-phenyl-7,8-difluoro-2,5-dihydro-
pyrazolo[4,3-c]quinolin-3-one (51): The title compound was synthesized following the
procedure described in step 4 using 4e and 4-hydroxypiperidine. 'H NMR (CDCls) & (ppm):
1.5-2.0 (4H, br), 2.85 (1H, ddd, J = 13.5, 10.2, 3.3 Hz), 3.52 (1H, br), 3.82 (2H, br), 4.15

(1H, br), 7.34 (2H, m), 7.46 (2H, dd, J = 3.3, 1.3 Hz), 8.14 (3H, m), 8.21 (1H, s). m/z 4253
(MID).

Example 46

52
[0215] 5-(4-Methylperhydro[1,4]-diazepine-I-carbonyl)-7,8-difluoro-2-phenyl-
2,5-dihydro-pyrazolo[4,3-c]quinolin-3-one (52): The title compound was synthesized
following the procedure described in step 4 using 4e and 1-methylperhydro[1,4]-Diazepine.
TH NMR (CDCl3) § (ppm): 2.01 (2H, br), 2.40 (3H, s), 2.58 (2H, br), 2.76 (1H, br), 2.82 (1H,
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WO 2008/154442 PCT/US2008/066205

br), 3.37 (2H, br), 3.82 (2H, br), 7.34 (2H, m), 7.46 (2H, dd, J = 3.3, 1.3 Hz), 8.14 (3H, m),
8.21 (1H, s). m/z438.3 (MH).

Example 47

: N
T
53
[0216] 5-(4-Isopropylpiperazine-1-carbonyl)-7,8-difluoro-2-(2 -pyridyl)-2, 5-

dihydro-pyrazolo-[4,3-cJquinolin-3-one (53): The title compound was prepared following the
procedure described in Step 4 using 4m and 1-isopropylpiperazine. 'H NMR (CD;0D) 8
(ppm): 1.14 (6H, d, ] = 6.6 Hz),l2.64 (2H, br), 2.84 (3H, br), 3.65 (2H, br), 3.86 (2H, br),
7.35 (1H, m), 7.90 (2H, m), 8.18 (1H, d, J = 8.24 Hz), 8.25 (1H, dd, J = 10.44, 8.24 Hz), 8.53
(1H, m), 9.27 (1H, s5). m/z453.3 (MH").

BIOLOGICAL EXAMPLES

[0217] The ability of a compound of the invention to act as ligand to the
benzodiazepine site of GABA4 can be determined using pharmacological models which are

well known in the art using the following assay.

Benzodiazepine binding assay

[0218] Whole brain (except cerebéllum) of male Wistar derived rats weighing 175
+ 25 g were used to prepare GABA, central benzodiazepine receptor in Na-K phosphate
buffer pH 7.4. A 5 mg aliquot was incubated with 1 nM (H)-flunitrazepam for 60 minutes at
25°C. Experiments were performed in the presence or absence of 30 pM of GABA. Non-

specific binding was estimated in the presence of 10 pM of diazepam. Membranes were

1-
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filtered and washed, the filters were then counted to determine (*H)-flunitrazepam

specifically bound. Test compounds were tested in duplicate according to the required
concentrations (Damm, H. W, et al. (1978) Res. Comm. Chem. Pathol. Pharmacol. 22: 597-
560 incorporated herein in its entirety; Speth, R. C., et al. (1979) Life Sci. 24: 351-357

incorporated herein in its entirety). All compounds exemplified have ICsps between 1 nM

and 10 uM in a 3-concentration dose response curve.

Examples of activity:

[0219]
A indicates an ICsg of >1mM
B indicates an ICsq of <ImM
C indicates an ICsg of <1nM

[0220]

wherein:

All compounds disclosed in Table 1 are assumed to be drawn as neutral.

If not indicated, a hydrogen atom is assumed to be present on nitrogen atoms to provide a

neutral compound. Note that salts, including acid addition salts, are also contemplated.

Table 1
BZ BZ
i i b- d-
Compd Structure '3,'\22:}? Compd Structure A’;s':yg
IC50 IC50
5 N B 30 N A
- OJ\N
OGN 2L,
Q /N
=N
N-N N-N
3] N B 31 N B
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B WD 2008/ 154442PCT/ US2008/ 066205 WD

2008/ 154442PCT/ US2008/ 066205 WD
wWQOD8M1314642142PCT/ US2008/ 066205 WD PCT/US2008/066205

2008/ 154442PCT/ US2008/ 066205 WD

2008/ 154442PCT/ US2008/ 066205 [0221] The dul ation of

GABAA [f unct i is determ ngd Qy changes|in curpgnt as
det er il ned i%‘l}n el ectrophysi dl ogy assay|, as i@

det ai | edé%[t}mb @%&O
7 N‘ B 32 NI B
PN A
07N 0”°N
k/N1 |
?
R e
8 N B 33 N B
A A
07N 07N
‘\/NY O\,\Il/
Yo oy
9 N B 34 N B

10 N B 35 Nl B

©

|
11 NI B 36 N B
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El ect rophysi ol ogy Assay [0222] Preparati on of RNA

[ 0223] rRNA was prepared from |l yophilized plasmd
wp@edoBasa4ront ai ni ng cDNA i nserts encodi ng t he BOEUR{008/066205

GABAA receptor subunit. cDNAs encoding the a2, a3, and

y3 subunits were sub I nto—pBlueseript—SK-
cDNAs | encodi t he were s | oned
into prC whi uni t
subcl bhed_ih ct_endoding
geg S uunltls' (e} ohstruct| o
erni dultures act eu\ cel lis
wer e )rforr@tog 'tleszVN
maxi prep isol ation The resul @ 1)
plasmd cDNA was |i with an
approprteate—+estret ves—distat—to
the cDNA WO/Z2008/ 1p Q5 i nser Xba
(al, 3p), I\hl% (a3, r Apal 5)].
Fol | oy n tion eat ed N gh
ot eil ha and ext 38 | B
phenol { chl o!d ormip hol ,” f ol I|qwe Yy et hang
preci pl t at9 o,d cDNA wds assessed by © “{)
agarose-gel electrop (1. 5% agarode gel ). ‘|/
Sanpl ¢ were stored ntil use.{|In vitro
transeriptTom was performed witir 17 RNA PO yIeEr asg.
nMRNA was thef Storefd| at -8D Cluntil use.| Pl asm wer|e
I i neanized yj appfppriatp rdstriction enzynmes ef orle
in vit o(ﬁmri pt|pn usiphg tthe Messagg Machi; ) okit
(Abi on, in, TX)| GABAA rgceptsar exjredsjo "n B
Xenopus oog-e S [ 02R4] GABPA rlecept or expressi“on in
Xenopys oocy Fol | owi ng| 45 |mi n of 0.{15% TPl alN
anest hesia, an var an secfiorp containijng the WE
folligular oocytes was renpved fromthe|l|frog through |a
Fateral_abdom nal 1 ngi sionf O4cytes werfe 1 mmediately
pl aced|in aFci umfree shplutlion (Nad||96 nmM Cl2 |1
mM  KEC1L 2mV|.vHepes 50 mM pyrdvate 2.5 nM geq arTyC| n
100 ug l cillin-streptonycin 50 U
ol | owil n -2 hout | i ngubptidn i no0. 2%|c enase B
(typelll, & Chefical Cp., |St. Louis T oom
t enperat ur e, ~¥hehi vi dual Dupont| st age V and V Bq\yt es
were titansferred to|an incpubatljor and majint ai ned
overnijght in Barth' s$|solut|{on |(NaC 84 nﬁ\/l NaHCC3 2. 4
MM MgSAH 0.82 mM KC1 1 mM {a(NG3)2 0| 33 mM Cl12
0.41 n Trf 1 7/5 mM pyrydvate 2.5 cin
50 ug/|{m., pedicillinistrepjfomjcin, 100
7.4) a PC and used fof experinents
pest - i|nj i‘on. QocylesBwefe ilnjectdled s B
an el ¢ troasfl‘m:\m croi njecto (E*rummnd
with 50 nL of~'RNA cont ai ni g (. 3-0.5 ng
subunilt RNA in a 1:1] 2 ratio.| The inje
were ysed for experiments aftgr_1-5 day M

f
in Barth's solution at 18-20C. El ectrophysi ol ogy:
[ 0225] Measurenents of ion currents from oocytes
expressi ng GABAA receptors were perforned using a
War ner two-el ectrode vol tage-clanp anplifier (Wrner
I nstrunents, Inc., Foster Cty, CA) (Park-Chung, M,
et al. (1999) Brain Res. 830: 72-87 incorporated
herein in its entirety). Mcroel ectrodes were
fabricated fromborosilicate glass capillaries with a
progranmmed pipette puller \(l@utter I nstrunent Co., CA).
M croel ectrode resistance was 1-3 MO when filled with
3 M KC1l. The oocyte recordi ng chanber was conti nuously



WD 2008/ 154442PCT/ US2008/ 066205 perfused with ND- 96

sol uti

on.

Qocytes were clanped at a hol ding potentia

w@B008/I9W2 duri ng data acqui sition. The menbr anECT/U$20081066205

was filtered at 10 Hz and sanpled at 100 Hz. Conpounds

were applied by a gravity-driyen external perfusion
syste The wofki ng, vol une| of |t he recor|di ng ch
was 30 at e of | hel|perfusion|was
appro sec. nmpqund appl iijgati
20- 25 by a m hi mjm of 150 |gec sh. Data
ACqui $ of ndf pprf dsi ofewas conputﬂ
controll e cust ont devel ppeqd software.| All° (:
experipents pef f or med| at |room t enpgrat ure (22- 24
C). Dose-response data from egch oocyte/ jwere fitted t
t he Hilll—eguati+oenr—bynon- neg—regressiHer—us+ng—the
equatijpn: | GABA—= Ej || axX41pf( E¢50/ C) nH) [[0226] i's
t he maxi mum Ke$ponse| EC50|is |t he conce tratic
produg¢i ng 50 o of the| maxi npl rjesponse, @nH 'SIt e Hil
ef fi|ci | cCis thg cpncgntrat,i on gf [ St.
sed |on GABA cohcentrptidn-respons cur&gnﬁ 3
EC20 fior G#B&~was determi nkd flor each s bunltl\mT/
conbi 1 tlon “ahd this concntrlation was||used for
subsequent nndulato conceptrdti on-resppnse studles
Peak—girrent—reastrefrents—per gnornal-izgd—amd
expregsed as %;Zrac on of |thgq peak confrol cu nt
neasurienents, qontrol current Jresponses|ito an. 0
concentrati GABA wer el re-|det er m ned very
a4 ntduﬁgt%ﬂfgipll ati Pdr cent, modyl was
eterrined by Lbe equatron] %]|change = (|l 1/ 3~ )x 100
where |l is the,mfnt 0l responge at the BA EG20-and
I' theglresponse he pregsende of nodu|jator (Lippa A
et al.{[(2005) Proc. |Nad Acad. |Sci. USA {102(20):
7380-7385—TTTorporatgd hergin fn 1ts enfirety).
[ 0227]|$ome co unds$ [showed pdsitive nodul ation
some showed pegative nodul ation at a screening y
concentraﬁ;iﬁ%bé 10{H M j ect Recognit] 6§ °
[-8228]|Ef f yon anial Behavi oy, spgecifical
i pr ovianent ,8f~¢ogniti ve fiinctf on (incluping bdm”ﬂot
limted to botbryshont-termlworki ng nenory and L\“T/
| ong-tlerm menory), c¢an
N'F‘Q N‘p
]
21 F N B 46 N
OJ\NK’/\,,\’ O)\'O\l
j/ ~
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be determ ned using a nunber of established protocols.
One net hod, novel object recognition, is described
wheisns44@hbj ect Recognition Assay [0229] Obj ect PCT/US2008/066205
recognition is an ethologically relevant task for
——Fodent not—resul t—from-negati-ve

reinfo cenent oot | shock)} THis task riglies onsthe
natural curio y of|rodenfs tlo expl ore}]novel obyects
in their. enviBonments nore|thdn familiar enesi™,
%Eviou Iy dr an o Jecé tp bg "famliar," ellani mal

st have at} ended it bpforle and ren nﬁereﬂ hat
experijence OPﬁﬁﬁe, ni mal sfwi tth better nDry WLL
attend|and expl ore new opj edqt nore thgn an obJeE/
fam lijar to them ring tpstilng, the animal is

nnnnnn = at o+ b o

it o A 3 t. act and ol =W
Fesefrtet—wtri—thne—t{iatnn 0 cCtT  arga STCUTIO TOV
k)

one. Menory of/the traininp oljj ect renders it f lia
to the|animl /~and {{ then|spgnds nore fiine exﬁg?
apj ect|rathef thHan the fani Ik @ 8
(4003)44Pr oc| cad. A

WLk etpal
Ci. USA 1QQL%20518 10522 .nccrporated erelgAJnﬁits

entirety). neur oi magi nd studi es ||n hunamsN
denonsgirated tha mory i p oljj ect recognition depends
on prefrontal corte (PFC) (Dgi bert, E.j| et al. (1999

Py

Neurotfogy 52— A13=#i7nfor goratedtherermimts
entirety). Condi§tent withjthdse findings, rats¢pth
the PRC | esi opg Shoyw| poor porHKi ng nennrj when ey arje
required t Lsgesi mnate betwgen famligrF ’ el
ohj ectls ¢ bi, B. anfl Lgi acopa, J}| ¢ Behayl] g
Brain|Res. 94AyA07-113 incprpdrated hergin i BAINES
entirety). Clhépwﬁt li es op ngnkeys and r odent s~N~
suggedt that the hippocanpys i|s i nportant for novel
obj ect{|[recognition (Teng, E. dt al. (ZOJB) J.

Neuroscrence 20 3858-3863|i nqor porat ed| herern 1h Tts
entiraty; M D. (2001) Hehavi oural| Brain
Resear|¢ch 1273.4159-1

1 incofporlated here|n in mm

entirety)tgiﬁgé@, obbj ect recognition pr vF °
excel lient vi or al aneI,toJevalmﬁte ound B
ef fect|s on gdgnjtiv

task fssdciated with fuaéb;ﬁ
hi ppodanpus andiNgortéx. [0R30]|The strength of
retentjiifon in nost cases is|depgendent on|the anmount of
trainiing (repetitiopjof explidit or inp|jcit trials).

L&J'_rLJ_U

This "[nenory acqui sifion cyrvg' can be | nfluenced by
many gxperi me | amd physj{cal| vari abl es, whic
include, buty&re nof [limted tlo, tenpera ure, n

humi diltly; S 8ht noise, |{ghtling | evels

the trjai nivgnar ena, |[theBsi re and dsinens £~ t he A
obj ect|s, t he sical textiyires and col ofs of oth
trainijng arena~and the anifml'|s stress vel s, OH
noti vdtli onal states|or expE?l nces priof| to training.
To evdliuate nenory emhanci jonpounds [or NOR, the

experi nmenter nust paraneterize

2008/ 154442PCT/ US2008/ 066205 tralnlng duration to
define (i) the duration (amount of training) required
to reach an asynptotic (high) level of nmenory
retention and (ii) a | esser duration at which nenory
retention is sub-maxi mal. Menory enhanci ng conpounds
wi || produce higher nmenory retention wth subnmaxi mal
training (but may have no neasurable effect wth
asynptotic ("maximl") trajﬂ%ng Typically, the

di ff erence between sub- maxi and asynptotic nmenory
nmust be sufficiently larger to yield appropriate
statistical power. An exanple which foll ows:

[0231] Prior to initiation of training, aninmals were
handl ed and habituated to the training arena.
Appropriately sized arenas were used for different
speC|es (e. 9. for n1ce a PIeX|gIas box of L= 48 cm

] ~ N o o, -~ I T —



Types were then reviewed by a blinded observer and the
foll ow ng behavi or al
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particutar enbodiments di sciosed, but it 1S I ntended
to cover nodifications that are within the spirit and
scope of the invention, as defined by the appended

Cl[@‘lﬁ- m %@ﬁfaﬁ%ﬁﬂ@@@AMﬁﬂﬁﬁ% O5E8oniM¥ By binges in current
CLAI MED: A conmpound of formula |I: Ar R4/ R6
as determined in an electrophysmlogy assay, as is detailed below.

Electrophysiology Assay
[0222]
[0223]

inserts encoding the specific GABA4 receptor subunit. cDNAs encoding the a2, a3, and y3

Preparation of RNA
mRNA was prepared from lyophilized plasmid pellets containing cDNA

subunits were subcloned into pBluescript, SK". cDNAs encoding the a 1 and a 5 subunits
were subcloned into prC while cDNA encoding the B2 subunit was subcloned into pcDNAI.
The ¢cDNA construct encoding the g 2s subunit is in the pGHI19 expression construct.
Overnight cultures of transformed DH5a bacterial cells were performed to grow sufficient
quantities for maxiprep isolation of the plasmid cDNA. The resulting plasmid ¢cDNA was

linearized by digestion with an appropriate restriction enzyme that cleaves distal to the cDNA
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O NR5 (I) or a pharmaceutically acceptable salt
t hereof , wherein: R1, R2, R3, and R4 are each

w0 pabependent |y sel ected fromthe group consi stP@myUs$008/066205
hydrogen hydroxy, hal o, cyano - CONR. Rb, -NR Rb,

) hydr oxy )al kyl, aryl, heteroaryl, het I
inser &%bﬂdemmwaﬂ b VLB ePcpt ABph6HaFeljowsins digestinreplasmid

DN Ayt Pl S0 v R KR exfrr Wb Rl B8y g acohol,
follovaidSy! ABIBE pREmMthiiod) ¥ IINDY C%( lltf Gehs GlR vl Bl ,aggbyé -gel efektrophoresis

0CG)aIk yl 0)-, or ary , or R and are taken
(1.5% egpeossegelni S’calmrtl¢$ewn1ret $t@1@drﬁtt120v\m omtit hesy Jarairattranseramion was

perl AT SR SESAG S, FEOUR FRULANToh R289E hTe. psmi

were ﬁﬁédr&&iiwlm éﬁgﬁéﬁ#ﬂ@e R:B@mﬁbn RRESNG! RIRS iR eﬁﬁ&t@ﬂschpﬁm Using the
(oxygen) ; each z is an |nteger

Messags|Maxhis it @m@on,lAusadezi’) each R is

nde ndentl hyd - C6) al kenyl
GAB 0 1°n‘n§8?l?}j(s€% al) kyl , Ir]yc(O) oaryl, (C

1- OG)aI koxy(C Co) al kyl , (C- OG)aI kyl Q(CH2) . -

h)[G‘IZQ y( Q}A@@Aafebéﬁter ébfptésswheﬁleX@lﬁf ¥k oobyae ﬁfp@li’(ﬁillﬁg 45 min of
ary1l0{ G Co) al kyl, - C(0)NRg(C - C6) al kyI - C(0) NRgar yl ,
0.15% Sricging @@stl@)aaMWanan s@@yonaqoy@mmgj(l@)fpld}gu]@g pgcm@q was removed

from ggy é% %811@ i?tereta{)%lggl S§108pb68§]t§$ l%vt rt lf%m?dl? e{y e%lgcped in a
calcm‘ﬁ? gljrahe @&uh@n gﬁ@m M erﬂgmznn M, q0c1 %R@g GHepes 50 @M pyruvate 2.5
is

mM, |gmaie1pgc1de1|ﬁ)ol ye/s, @emeﬂihri-stmptdzrhyaclg r5@u1|d/ndanld11 SthndFodlowing 1.5-2

hour gygl;aggg;g@OhQ%)cg I%Sésegﬁgﬂre%(gﬁi%@%@eg%aamy |§\R‘3§1blé MO) at room
cmpl R TERARTEEL X, S G O o
maintdinedl Ov&nfghtlmlaarth's solutioR,(NaGt 8RmMy Nablgh 2. hudpavigsos 0p2 mM,

KCl ?(elji;l)ed;t o f r om ]%2 g;lag,‘éx:fg Q@gy&t n?}ps%lcg%% 51%31 pyr{wate 2.5 mM,
gentatnécm% gg/'ﬁnf &1&1@1ilﬁ-’strépgor?l?/m?&@oﬁfr}i{s%ﬂ) pH 724)Yak %Q)(PC and used

for experiments 1-5 days post-injection. Oocytes were injected solution using an electronic
microinjector (Drummond, Broomall, PA) with 50 nL of RNA containing 0.3-0.5 ng of each
subunit RNA in a 1:1: 2 ratio. The injected oocytes were used for experiments after 1-5 days
of incubation in Barth’s solution at 18—20°C.

Electrophysiology:

[0225] Measurements of ion currents from oocytes expressing GABA4 receptors
were performed using a Warner two-electrode voltage-clamp amplifier (Warner Instruments,
Inc., Foster City, CA) (Park-Chung, M., et al. (1999) Brain Res. 830: 72-87 incorporated
herein in its entirety). Microelectrodes were fabricated from borosilicate glass capillaries
with a programmed pipette puller (Sutter Instrument Co., CA). Microelectrode resistance was

1-3 MQ when filled with 3 M KCl. The oocyte recording chamber was continuously
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Rg i s hydrogen or (Cl-C6)al kyl; R5 and R6 are
each independently selected fromthe group consisting
wo@Rookgsiuanen, (Cl-C6)al kyl, (C2-C6)al kenyl , PCT/US2008/066205
(C2-C6)al kynyl, and aryl, or R5 and R6 are taken
together with the nitrogen to which they are attached
perfuscd) Wﬂ'@rhﬁD*&@‘ﬁ@h@DDc@@WéesgV@@l plaoyped ehahelding etantial efedOmV during

cata SRR I B BiaEE SHESBr "o PLog diplD L S BDA 400 He

Compb@rcéO&Bre applliedZby %ngra%-drlven externaR/pet®isivf| S6tedt] Theorking
the group consisting of é@po gen, hydroxy, hal o,

volumigyd thexre¢ a@lingghamker was(3@ m élth@ynateqftth@pgqu;pn was approximately
50 mIgE; Soahogha B teith b oo S PaigPad ph rbth 3 0 seo wash.

Data ﬁéci’(lllsm&f aﬁ&tc%ﬁéi‘ﬁ‘d”lyberﬁﬁﬁfﬁhw@@tdoﬁ%@{érycoixﬂ’@ﬁéd tpyt eebtothldBveloped

one or nore Rg; and each R8 is independently
softwetrg/dﬁblg@qperlmamg weDE perf@md, ath‘ydmdmylpergym ()22 214 £€p Dose-response

data hopsegh ousgt WeRR DR e Bl atbioh Yottt Heitgisiop,psing the

equatisRpound of claim 1, wherein Ar |s a heteroaryl
sel ected fromthe group consisting of thienyl and
pyr| dyl, each optineaFiBmad@s{ECsoicpdwi th one or nore
3. The conpound of claiml, V\herel n:

R R4 are each in end . 0
Lq2352 cy b B BT AE PO o aiory CEuBLE AP ipsine S0%
of theURakithaP rf:slprHeon Q§ tl(ecﬂ-hlp@)ﬁﬁlﬁéﬁﬁ’ aPE '19'&?&' J:dhcentratlon of agonist.
substituted wth up to 5 fluoro; and R6 are

Basedtcmktbe Gﬁd@@mrmenmﬁdm—nehmnm curwg 6 an EGah fcrrlGABéw@rdetermmed for

each gﬁﬁ}g%:tr]?%p oa{}\fr{, hmangngn% recroOC l o ougpgq%n If(?rﬂ gubsgquent modulator
conceﬂt?&t%%ééﬂn@e GLEWP PRI QRfht Mlehﬁﬁérﬂgﬁs %Fe I‘Rfrnﬁﬁﬁ&i and expressed

gr oups lected fromO (oxygen), and N le; and
as a fraction of the peak control current measurements. Control current responses to an ECy

concentration of GABA were re-determined after every 2-4 modulator applications. Percent
modulation was determined by the equation:

% change = (I'/I-1) x 100

where I is the control response at the GABA ECy and I' the response in the presence of
modulator (Lippa A, et al. (2005) Proc. Natl. Acad. Sci. USA 102(20): 7380-7385
incorporated herein in its entirety).

[0227] Some compounds showed positive modulation and some showed negative

modulation at a screening concentration of 10 pM.

Object Recognition Assay

[0228] Effect on animal behavior, specifically improvement of cognitive function

(including but not limited to both short-term/working memory and long-term memory), can
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R7 is hydrogen or (G -C6)al kyl optionally substituted

wWth up to 5 fluoro. 4. The conpound of claim1 that
whamstihg4f ornula la: (la) or a pharmaceuti cal | BCT/US2008/066205

acceptable salt thereof. 5. The conpound of

claim1 wherein R5 and ogether with the nitro

ge
be defsmpedc Hsipg ey mymbent qfaeﬁ%llsh? Epiacqlf-pengi Fgthod, novel obJect

' phol i nyl, .or thionorpholinyl ring.
recogx@%&ﬁr%&éjsl:ﬁyééjubﬁ Of claiml that has the formula Ib

(I'b) or a phar maceutically acceptable salt thereof,

wherein: X is N(11,), 0 (oxygen), C(Rd)2, or S(0)z; z
Objectgequmtwp $Y selected fromO, 1, and 2; each Rd

i P228HepeQiisot regognitien tis dn fetlmiogitadlygretaypnic tasks ifert radgnisf which

does !ﬂ(é %%%E@nh%)%gyi%%fog%g{egg ng% %%%%&R%EQKS?FN(R?&%S on the natural
curios% o‘f%eﬁtsktw ex%mré ﬁ%l |olSJe%’eéklﬁtthélfl&%Qro\Mﬂehtsliﬁo&Qhél fam1lﬁar ones.

_fluoro, koxy optionally substituted wt
Obviougly} ﬁ)r&'anf d>bgm’cdp mn‘éfamﬂlar ” the iagingah rust dges adaided ttedt before and

8 s, B bty BB o oo g o
new obf36t th6feHhPad Sbject familiar to them. During testing, the animal is presented with
the training object and a second, novel one. Memory of the training object renders it familiar
to the animal, and it then spends more time exploring the new novel object rather than the
familiar one (Bourtchouladze, R., et al. (2003) Proc. Natl. Acad. Sci. USA 100: 10518-10522
incorporated herein in its entirety). Recent neuroimaging studies in humans demonstrated that
memory in object recognition depends on prefrontal cortex (PFC) (Deibert, E., ef al. (1999)
Neurology 52: 1413-1417 incorporated herein in its entirety). Consistent with these findings,
rats with the PFC lesions show poor working memory when they are required to discriminate
between familiar and novel objects (Mitchell; J.B. and Laiacona, J. (1998) Behav. Brain Res.
97: 107-113 incorporated herein in its entirety). Other studies on monkeys and rodents
suggest that the hippocampus is important for novel object recognition (Teng, E. et al. (2000)
J. Neuroscience 20: 3853-3863 incorporated herein in its entirety; Mumby, D.G. (2001)
Behavioural Brain Research 127: 159-181 incorporated herein in its entirety). Hence, object
recognition provides an excellent behaviorai model to evaluate drug-compound effects on
cognitive task associated with function of hippocampus and cortex.

[0230] The strength of memory retention in most cases is dependent on the
amount of training (repetition of explicit or implicit trials). This “memory acquisition curve”
can be influenced by many experimental and physical variables, which include, but are not
limited to, temperature, humidity, ambient hoise, lighting levels, the size of the training
arena, the size and dimensions of the objects, the physical textures and colors of the training
arena and the animal’s stress levels, motivational states or experiences prior to training. To

evaluate memory enhancing compounds for NOR, the experimenter must parameterize
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Ar NN- NR7 (lc) or a pharmaceutically acceptable salt
thereof. 8. The conpound of claim4 that has the
wo ooosb441 d: (1d) or a pharmaceutical |l y accepte@i/eS®a$/066205
t hereof, wherein n is an integer selected fron10 1,
and 2., 9. The conpound of claim8 wherein nis 10.
trainingp, durghem 30 néetige 5}) é]pemdgrqmgr@mpuﬁt jof trainipg) rqqyéred to reach an

asymp?&i@&ﬁ'é}g l%(/el%fafn@ngrwak%nq ol aﬁld' 61)221 lesser duration at which memory

retention is sub-maximal. Memory enhanéing compounds will produce higher memory
retention with submaximal training (but may have no measurable effect with asymptotic
(“maximal”) training. Typically, the difference between sub-maximal and asymptotic
memory must be sufficiently larger to yield appropriate statistical power. An example which
follows:

[0231] Prior to initiation of trainihg, animals were handled and habituated to the
training arena. Appropriately sized arenas were used for different species (e.g. for mice: a
Plexiglas box of L=48 cm; W=38 c¢m and H=20 cm; for rats: a Plexiglas box of L=70 cm;
W=60 cm and H=35 cm). The day before training, an individual animal was placed into a
training apparatus located in a dimly lit room and allowed to habituate to the environment for
15 minutes (also see (Pittenger, C., et al. (2002) Neuron 34: 447-462 incorporated herein in
its entirety; Bourtchouladze, R., et al. (2003) Proc. Natl. Acad. Sci. USA 100: 10518-10522
incorporated herein in its entirety). Training was initiated 24h hours after habituation. An
animal was placed back into the training box, which contained two identical objects (e.g. a
small conus-shape object), and was allowed to explore these objects. The objects were
placed into the central area of the box and the spatial position of objects (left-right sides) was
counterbalanced between subjects. Animals were trained for 15 minutes. To test for memory
retention, animals were observed for 10 minutes 24 hours after training. A rodent was
presented with two objects, one of which was used during training, and thus was ‘familiar’
and the other of which was novel (e.g. a small pyramid-shape object). To ensure that the
discrimination targets do not differ in smell, after each experimental subject, the apparatus
and the objects were thoroughly cleaned with 90% ethanol, dried and ventilated for a few
minutes.

[0232] The experiments were videotaped via an overhead video camera system.
Types were then reviewed by a blinded observer and the following behavioral parameters
were determined: time of exploration of an each object; the total time of exploration of the
objects; number of approaches to the objects; and time (latency) to first approach to an

object. The discrimination index — memory score - was determined as described previously
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12. The conmpound of claim8 wherein R2 is Methyl. 13.

The conmpound of claim8 wherein R2 is trifluoronethyl.
waze08/Tha4zonpound of claim8 wherein R2 is fl upeDUSDHBS/066205

The conpound of claim8 vvherei n R2 is Ove. 16. The

compound_of claim@8 wherein

. 17. Th
(Brnagomnou ! Qeeistan mPa(WRg) Behoma-ais Rer ik d31183 imeporated herein
in its SYIRABoRonSUBIT & WICLE G0 Ao Moy, Fa, §OF 1154 100: 10518-

10527 iepgotledhereinah MsGentifey e TthDa@dldlaRanaly&deyL&h@ent’g Junpalred t
The conpound of cl ai m8 wher

test using applwaissekase (Srtdew S B Sﬁsﬁelr@rlwtqainq)s Arll u@u@s laﬁhe text and
ﬁgure?or w%pg%gayasﬂég_gﬁﬁ compound of claim8 that has the

[0233] For NOR, 1-hr memory retention represents a measure of decremental,
short-term memory (usually transcription independent), which contributes to cognitive
functions, such as working memory (radial arm maze, delayed match to sample, etc),
executive function (task-switching, etc.) and attentional processes (priming, etc). Twenty-
four hour memory retention represents a measure of long-term memory, to which STM is
converted through the molecular and cellular processes of memory consolidation. LTM
contributes to lasting cognitive functions such as reference memory.

[0234] It will be appreciated by those skilled in the art that changes could be
made to the embodiments described abové without departing from the broad inventive
concept thereof. It is understood, therefore, that this invention is not limited to the particular
embodiments disclosed, but it is intended to cover modifications that are within the spirit and

scope of the invention, as defined by the appended claims.
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R4 "./""/Rd O NRd- | Rc (le) or a pharmaceutically
acceptabl e salt thereof 24.The conpound of claiml1

wo b@s/1hiag2 t he formula 11: WO PCT/US2008/066205
2008/ 154442PCT/ US2008/ 066205 (I11) or a

harmaceutically acceptable salt thereof, wherein:
_@MMM EDihdependently N or C(R8).

1. A compound of formula I:
/Ar
R N—N
Ro / O
R3 N R;
R4 o)\l?l/%
. iy
@

or a pharmaceutically acceptable salt thereof,

wherein:

R;, Ry, Rs, and Ry are each independently selected from the group consisting
of hydrogen, hydroxy, halo, cyano, —CONR R}, -NR,Ry, hydroxy(C;-Cg)alkyl, aryl,
heteroaryl, heterocycle, amino(Ci-C)alkyl, (C1-Ce)alkyl optionally substituted with
up to 5 fluoro, and (C;-Ce)alkoxy optionally substituted with up to 5 fluoro;

each R, and R, are independently hydrogen, (Ci-Ce)alkyl, aryl, (Ci-
Cg)alkylOC(O)—, or arylOC(O)-, or R and Ry, are taken together with the nitrogen to
which they are attached to form a heterocycle group optionally substituted with one or
more Ry; wherein the heterocycle group optionally include one or more groups
selected from O (oxygen), S(O),, and NR¢;

each z is an integer selected from 0, 1, and 2;

each R, is independently hydrogen, (C;-Cealkenyl, (C,-Ce)alkynyl,
—C(0)O(C-Ce)alkyl, —~C(0)Oaryl, (Ci-Cg)alkoxy(C;-Ce)alkyl, (Cs-
Ce)alkylO(CHy)m—, hydroxy(Ci-Ce)alkyl, aryl, heteroaryl, heterocycle, arylO(C;-
Co)alkyl, —C(O)NR,(C;-Ce)alkyl, ~C(O)NRgaryl, —S(0),(Ci-Ce)alkyl, ~S(O)aryl,
~C(0)(C-Cg)alkyl, arylC(O)—, (Ci1-Ce)alkyl optionally substituted with up to 5
fluoro, or (C;-Ce)alkoxy optionally substituted with up to 5 fluoro;

each m is an integer selected from 2, 3, 4, 5, and 6;
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25. The conpound of claim 24 wherein R5 and R6,
together with the nitrogen to which they are attached,
WO orosfiss4pd peri dinyl, pyrrolidinyl, norpholinyl PCDDS2008/066205
t hi onor phol i nyl ring, each optionally substituted with
one or nore Rd. 26. The compound of cl.aim 24
t hat hegshBds ndepgndgntispselected from tr}g gueapreqgsisting of hydrogen, halo,

phar i Ci ohabl v
PRE TR S PRI PARRIS, Mo GG, anvl rfilCygatio
C@ROY IRy Iodptidhatiynsubetitutedr it up té S f&xoro,\;a%d (C28¢)alktoy optionally

conpound of claim?26 wherein n is 2.
20bstitedmitpariojsieous; 066205 30. The conpound of claim

\?\ﬁé\rémg‘? ﬁﬁiﬁge il%c}{ %d%ﬁa@%’g%ﬁ%t@ﬁo&oﬁ@ Oéll&ﬂ) Qéns‘fgtiﬁ.é rIﬁ%’l@/drogen,
(C1-Cg)alkyl, aryl, —S(0)/(C;i-Ce)alkyl, —S(0).aryl, —CONRg(C;-Cs alkyl), (Ci-
Ce)alkylC(O)—, arylC(O)—, (C;-Ce)alkylOC(O)—, and arylOC(O)—;

Ry is hydrogen or (C;-Cg)alkyl;

Rs and Rg are each independently selected from the group consisting of
hydrogen, (C;-Cg)alkyl, (C,-Ce)alkenyl, (C2-Ce)alkynyl, and aryl, or Rs and R¢ are
taken together with the nitrogen to Which they are attached to form a heterocycle
group optionally substituted with one or more Rg; wherein the heterocycle group
optionally include one or more groups selected from O (oxygen), S(0),, and NR¢;

R; is selected from the group consisting of hydrogen, hydroxy, halo,
hydroxy(C;-Ce)alkyl, (Ci-Ce)alkyl optionally substituted with up to 5 fluoro, and (C;-
Ce)alkoxy optionally substituted with ﬁp to 5 fluoro;

Ar is aryl, or heteroaryl, each optionally substituted with one or more Rg; and

each Rg is independently hydrogen, halo, CF3;, CF,H, hydroxy, cyano, nitro,
(C1-Ce)alkyl, hydroxy(Ci-Ce)alkyl, (Ci-Cg)alkoxy, —NRyRy, aryl, heteroaryl or
heterocycle.

2. The compound of claim 1, wherein Ar is a heteroaryl selected from the group
consisting of thienyl and pyridyl, each optionally substituted with one or more Rg.
3. The compound of claim 1,

wherein:

R;, Ry, R, and Ry are each independently hydrogen, halo, cyano, (C;-Ce)alkyl
optionally substituted with up to 5 ﬂuoro, or (C;-Cg)alkoxy optionally substituted
with up to 5 fluoro;

Rs and Rg are taken together with the nitrogen to which they are attached to

form a heterocycle group optionally substituted with one or more Rqg; wherein the
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32. The conpound of claim 26 wherein R2 is fluor. 33.

The conmpound of claim 26 wherein R2 is Ove. 34. The
w@eovposaa2 of claim 26 wherein R3 is Methyl. 35PCTTng2008/066205

conpound of claim26 wherein R3 is fluoro. 36 The

npoun of claim wherein R3 is Owe. 37
FiERoGHde gFoup) %ﬂﬂﬁpégl Wide offe 197 maze l%ctwsel%ted %%n O (oxygen),
%EEPN f claim?26 wherein R2 and R3 are fluoro. 39.
The ckgzpound of claim26 wherein R2 and R3 are Methyl.

40. ThR,éoingieoged co{CeCaaliy PéptivhellyesubstRtadswvith woto Bfidoro.
R3 is nethyl. 41. The coppound of claim 26 that has

t he fod Bar@mpeundypf vlamn_lmhatﬂg@s the formula Ia:

YR
/ xe
R l;l’N
Ro 0]
R3 N R,
Ry A
4 o IT]/RS
Rs
(Ia)
or a pharmaceutically acceptable salt thereof.
5. The compound of claim 1 wherein Rs and Rg, together with the nitrogen to

which they are attached, form a piperidinyl, pyrrolidinyl, morpholinyl, or thiomorpholinyl

ring.
6. The compound of claim 1 that has the formula Ib
Ar
/
Ry . N—N
Ry [ 0

|
R4 /l\ /\/
\wx
(Ib)

or a pharmaceutically acceptable salt thereof,

wherein:

X is N(Re), O (oxygen), C(Ra)s, or S(0)z;
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(I'lc) or a pharmaceutically acceptable salt thereof.
42. The conpound of claim41l that has the fornmula |id:

w@ bood)is1au2 a pharnmaceutically acceptabl e salt tPer/eEsfo08/066205
43. The conpound of claim4l that has the fornula lie:

N-VL, R8(He or ap rraeutl IIy acceptabl e salt
thereo?lSa!Mn egtiscles Va0 im 41 that has the

formul g,y R4 is independently selected from the group consisting of hydrogen, halo,
oxo0, hydroxy, —C(O)NR,Ry, —NR,Ry, hydroxy(C;-Ce)alkyl, aryl, aryl(C;-Ce)alkyl,
(C1-Cg)alkyl optionally substituted with up to 5 fluoro, and (C;-Cs)alkoxy optionally
substituted with up to 5 fluoro; and

n is an integer selected from 0, 1, and 2; with the proviso that when n = 0 then

X is C(Rg)2.
7. The compound of claim 6 that has the formula Ic:
Ar
/
R, [ o)
R3 N~ Ry
Rq
Re o/l\ N7/

(Ic)
or a pharmaceutically acceptaBle salt thereof.

8. The compound of claim 4 that has the formula Id:

/%

R; N—N
Ry [ o}

|
R4 /l\ /\/
\MX
(1d)

or a pharmaceutically acceptable salt thereof,

wherein
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(1'1Y) or a pharmaceutically acceptable salt thereof.

45. The conmpound of claim1l that is selected fromthe
w@e@mapsaaensi sting of WO PCT/US2008/066205

2008/ 154442PCT/ US2008/ 066205 or a pharmaceutically

accept atil e 1sal t ot I?ert‘%ggmm%Gl An t&ar maceut i cal
conposPtf BhIHTH PG Gy > 1, and 2.

9. The compound of claim 8 wherein nis 0.

10.  The compound of claim 8 wherein nis 1.

11.  The compound of claim 8 wherein n is 2.

12.  The compound of claim 8 wherein R, is Methyl.

13.  The compound of claim 8 wherein R; is trifluoromethyl.

14.  The compound of claim 8 whe;ein R; is fluoro.

15.  The compound of claim 8 wherein R, is OMe.

16.  The compound of claim 8 wherein Rj is Methyl.

17. The compound of claim 8 wherein Rj is fluoro.

18. The compound of claim 8 wherein R3 is OMe.

19.  The compound of claim 8 wherein Ry is Methyl.

20. The compound of claim 8 whefein R; and Rj are fluoro.

21. The compound of claim 8 wherein R; and R3 are Methyl.

22.  The compound of claim 8 wherein R; is fluoro and Rj is methyl.

23.  The compound of claim 8 that has the formula Ie:

/3

R4 N—N
/

|
R3 N” "Ry
P
—KM’HN‘RC

(Te)

or a pharmaceutically acceptable salt thereof.

Ry o)

24.  The compound of claim 1 that has the formula II:
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a) a conpound of any one of Clains 1 to 45; and b) a
phar maceutically acceptable carrier. 47. A nmethod of
woreaaliat4iepn of one or nore GABAA subtypes in aPCHIOB2088/066205
conprising adm nistering to the aninmal an effective
amount of a conmpound of fornmula (1): WO
2008/ 154442PCT/ US2008/ 066205 or 4=pRar nmaceutical |y
acceptabl e salt thereof, whereiy: Y Rl, R2, R3,
and R4 are each independently s ecFéd fromthe group
consi sting of hydrogen, hydroxy,/ hal o, cyano,
-CONR Rb, -NR Rb, hydrdxy(CINEGd® al kyl, aryl,
het eroaryl, heter gﬁycl el anijho(C ) al kyl ,
(G -Co)al kyl opti NUted with up to 5
fluoro, and (G -Co)al ijpnal 'y substituted wth
up to 5 fluoro; aNd Rb are independently
hydr ogen, (Cl-C6) a‘R.kyI, aryl'y (CB?CB) al kyl GC(0) -, or
aryl OC(0)-, or R and kp a;é\%akRn together with the
nitrogen to which they at@”atiNched to form a
het erocycl e group optionally bstituted with one or
nore Rd; wherein the heterocychMe group optionally
i ncl ude one or nore groups selected fromO (oxygen),
S(0)z, and NRc; each z is &Dinteger selected fromOo,
1, and 2; ach Re is,dn endent |y hydrogen,
(C2- 06)05?‘Qgﬁma?e‘t%&ﬁ%%‘jcﬁi’tﬁ%igﬁﬁleﬁo ) 0(Gi C6) al kyl .
- C(0) O3¢hetein:( C - C6) al koxy( G -C6)al kyl, -0C6)al ky10
hydr oxy(C C6) al kyl, aryl, heteroaryl, heterocycle,
ar y 10( €achO8 isiindgpendertfydY NRE(Y)- C6) al kyl , - C(0) NRgaryl ,
-S.(0),(C -C6) al ~SCO)aryl., C, - al kyl .
a5cL O coppbind ¥hslaimo VBistsis Raiohy e tReeier vt i pifrosen to
which thely Qare afthdef OforRl a @%fi@ﬁn}fﬁ'ﬂ&%ﬁd&m, iRGBhélinyl, or thiomorpholinyl
subStituted with up to 5 fluoro; each mis an integer
ring, saeh eptiehllfyrsobstiyteB with ond or swect By.
26.  The compound of claim 24 that has the formula IIb:

Y—Y.
/2
Y, Y

/
=i
R4 N—N

Ry [ o)

|
N~ R,
P
_\(v),x
n
(IIb)

or a pharmaceutically acceptable salt thereof.

&)

R3

27.  The compound of claim 26 wherein n is 0.
28.  The compound of claim 26 wherein n is 1.

29.  The compound of claim 26 wherein n is 2.
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each Rd is independently selected fromthe group
consi sting of hydrogen, halo, oxo, hydroxy,
wOo B8N dR4Rb, NRaRb, hydroxy(G - 06) al kyl , aryl , PCT/US2008/066205
aryl (G -C6)al kyl, (G -0C86)alkyl
2008/ 154442PCT] US2008/ 066205 opt | onal I substit ut ed
w@-h uphe eprapaund 6ff claim do pdiereas Ra s y ptional |y
sS4 PSt : Il"gée an o?@la g gi’%?lﬁ gﬁ]mttﬁlﬂuorolrbhet}%)qd R are

each in group consi sti ng
082. hydTHQ&ﬁnpdlﬁﬂ'o@@l)aﬁh &B lwheddity Ry ls—tﬁ(o% Z(C -C6)al kyl,
-S(0) zaryl, - aIkI%{a (C - CG)aIkyIC(O)
ab31C( @16 COHQIIZEPILn %alakw@@(h@yem iscOMey| OC(0)-: Rg is

g 0ont, ol S AR o iGATEL S, e o

hysir ogeRe c&ﬁbaﬁ@)o@usﬁh 26 (iRr O R L FBIbED .
(C2-C6)al kynyl, and aryl, or R5 and R6 are taken

t dget héhe vampoundef n]atm@gevheram Baic@Mehey are attached
form a heterqc ro 0 substit ut ed
vmg? C gm Oﬁﬁ IW%Q eﬁe”?hé %@Fg&bcycl e group

Opg | 0”?&1&&&1{%&?&5%?0%%2@ H@P&@R%ﬂalmafeeﬂﬁ&ed fromo

(oxygen I's selected from
tBe gr Whl@cmpmmﬂtotf okimD6 Iwhérecmgﬂa ,anthd amxdethighl o,

hydroxy(f C6) al kyl,, (G - C6) al k ti ona

st The eompguon o leir 26 Hetip ﬁz lsaﬁwrt> end g}%@&@x&

o] |on [ ro, Ar is

R ﬂlége g&ﬁx‘gr g"l‘dfaﬁﬂ 2\%"t1‘i4€hg§thkg?1?nd‘1é gro: Aris
one or nore Rs; and each ‘RgY s i ndependently
hydr ogen, hal o, CF3, CF2H, hyd{oxyycyano nitro, (Cl-
06) al kyl , hydroxy(GCi-C6)al kyl, ?_JY/OG) al koxy, -NRaRb,
aryl, heteroaryl or het erocycl 48. The net hod
of cI ai m 47 wherein th&nodlration i s negative. 49.
The nethod of claig)47 erkin t=h@ nodul ation is
positive. 50. The ne of c1 aim 47 wherein the GABAA
subtypes is GABAA a5,

(IIc)
or a pharmaceutically acceptable salt thereof.

42.  The compound of claim 41 that has the formula I1d:
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51. The nmethod of claimb50 wherein the nodul ation is
negati ve. 52. The nethod of claim50 wherein the
wore@alisa4iedn 1S positive. 53. The net hod PET/UEZ081066205
47 further conprising treatnment of cognitive
dysfunction in an ani mal . 54. The net hod of
claim48 further conprising trgat 3 Re of cognitive
dysfunction in an ani mal . N 55/ The nethod of
claim50 further conmprising tr nt of cognitive
dysfunction in an aning|. NON
2008/ 154442PCT/ US2008/ 96620
i ncreasi ng cogni tives 3
adm nistering to the
conmpound of claim g
IS increased. 357] Thq metHod of O aim 56 wherein
the animal is healthy.R4 58~/FPhe nethod of Claim
56 wherein the nenory is9 ?Qé\'_t r\[n menory. 59.
The nethod of C aim 56 wheré&il,t menory is short
term nmenory. 60. A net hodl/gf treatnent of
cognhitive dysfunction in an ani mal conpri sing
adm nistering to the ani mgilign effective anount of the
conpound of claim1 or the conposition of claim46,
under ebaharmeeentighldy adcapteble selbsraof.ve dysfunction is

oS ror dveserowtiH8 AT e BN Co%i FLo )

56. A net hod of
N @n ani mal conpri sing
an ef fective anount of the

nodul at ed. N—/\_Rs
<// /\>
R4 N—N
R, [ o}

|
R3 N” R,
Rq
Ra O)\l}l/\/\l
_ _\(v),x
n
(ITe)

or a pharmaceutically acceptable salt thereof.

44.  The compound of claim 41 that has the formula IIf:
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62. The nethod of claim61l, wherein the GABAA subtypes

i s GABAA ab. 63. The nethod of claim®60, wherein
WO b@sasstnl i s a manmal . 64. The et hod PET/UE0$066205
60, wherein the animal is an aged ani nal . 65.

dysfunction is Al zheiner's di sgas denentia or

The nmet hod of cl aim60, wherein tg; cognitive
anot her neur odegenerative di seases 66. Use of a

conmpound of claim1l, for the atgure of a
medi cament for nodul atgon qf—fne or nore GABAA

. . 1 .
subtypes in an ani mal . | 6Y. The use of claim66

wherein the GABAA R
use of claim®66 wherg
| aim 67 wherein the

69. The use of claiw el e
positive. 703 The¢ useq of
nodul ation is negativeRy The use of claim 67

wherein the nodulation i® %gﬁLt VE. 72. Use of a
compound of claim1l, for t nutacture of a

medi cament for treatnment of psyGRiatric disorders in

SAA ab. 68. The
pdul ation is negative.
the nodul ation is

an ani mal . 73. The use of claim 72 wherein the
psychi atric disorder is angypmxiety disorder, sleep
di sorder, depression, or schizophrenia. 74. Use

of a conpobarthaofutichldy aaceptablesalt heraghnuf acture of a

rau apbHo B e Ao it TR ED B AERobBE SR r

ani mal .
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WD 2008/ 154442PCT/ US2008/ 066205 75. The use of

claim74 wherein the nodulation is positive. 76. The
wW@e®s0s44¢t ai m 74 wherein the nodul ati on i s nege€T/Us2008/066205

77. Use of a conmpound of claiml1, for the manufacture

of a_medi cament for increasing cognitive function in

an @ml under congi{ions wherein peRpry is
|ncr sed. 7@% use of CI7 wher ei n t@
N i's heal t hy 79. TheHOanlm77NN
&Pn t he Iong te -0 he
sd of Cam V\,herel n the ry||s short | m |
NUse of a co dof claim or
dﬂkuf act ure d| canent cr easi ng 0”>N
ve function an ani mal r n the GABAA @5N
subtype in the am#ﬁl IS negatlvel y nodul at ed.

82. The use of Claim81 wherein the anitaml is healthy.
83. Use of a conpound of claim1, for the manufacture
of di canent for eat ment of a cognjtive

dysf tionin an a 84. T use of clai

83-wherei n one orypre GABAA subtypes t he ani mal

’ egatlvel u>~, 85. NThe use of cl aj
4, wherein t ABAA subtypes Q%(&O
N N

A
0 )ND QJ\LN@ o ’\(PN/ OiI\O
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86. The use of claim83, wherein the animal is a

manmal . 87. The use of claim83, wherein the
wW@piosab44is an aged ani nal . 88. The use oPCTIUSI008/066205

83, wherein the cognitive dysfunction is Al zheiner's

di sease, denentia or another neurodegenerative

eg) oD 0

oSl oe ol e A e
] ;i F l Nl '\o/f::]::jrxt
Y A A
G UG I A ¢ .
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N’N N-N ) I
F N
N

OK,N j/ K/

.
N’NS—SJ r\kNSSj N’p - '7"5;?
o L\V/N L:::]\ CfA\ﬁi::]\ CfJ\Ti::~>

OH OH

and k/Nj/ ,

or a pharmaceutically acceptable salt thereof.
46. A pharmaceutical composition comprising:
a) a compound of any one of Claims 1 to 45; and
b) a pharmaceutically acceptable carrier.
47. A method of modulation of one or more GABA4 subtypes in an animal

comprising administering to the animal an effective amount of a compound of formula (I):
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/Ar
R4 l}l/N
R, 0
R; N~ "R,
R4 O)\ITI/Rs
Rs
@

or a pharmaceutically acceptable salt thereof, |
wherein:

Ri, Ry, Rs, and Ry are each independently selected from the group consisting of
hydrogen, hydroxy, halo, cyano, ~CONR,Ry, “NRyRy, hydroxy(C;-Ce)alkyl, aryl, heteroaryl,
heterocycle, amino(C;-Cg)alkyl, (Ci-Ce)alkyl optionally substituted with up to 5 fluoro, and
(C1-Cg)alkoxy optionally substituted with up to 5 fluoro;

each R, and Ry, are independently hydrogen, (C1-C)alkyl, aryl, (C;-Cs)alkylOC(O)—,
or arylOC(O)—, or R, and Ry, are taken together with the nitrogen to which they are attached
to form a heterocycle group optionally substituted with one or more Rg; wherein the
heterocycle group optionally include one or more groups selected from O (oxygen), S(O)s,
and NR(; '

eachv z is an integer selected from 0, 1, and 2;

each R, is independently hydrogen, (C,-Cg)alkenyl, (Ca-Cglalkynyl, —~C(O)O(Cy-
Cealkyl, —C(0)Oaryl, (C;-Ce)alkoxy(Ci-Cg)alkyl, (Ci-Ce)alkylO(CHz)m—, hydroxy(Ci-
Cealkyl, aryl, heteroaryl, heterocycle, arylO(C;-Ce)alkyl, —C(O)NRg(C-Cg)alkyl,
~C(O)NRaryl, —S(0),(C;-Cg)alkyl, —S(O)zafyl, —C(0)(C;-Ce)alkyl, arylC(O)—, (C;-Ce)alkyl
optionally substituted with up to 5 fluoro, or (C;-Ce)alkoxy optionally substituted with up to
5 fluoro;

each m is an integer selected from 2, 3, 4, 5, and 6;

each Ry is independently selected from the group consisting of hydrogen, halo, oxo,
hydroxy, “C(O)NRzRp, “NR,Ry, hydroxy(Cl-Cé)alkyl, aryl, aryl(C;-Ce)alkyl, (C;i-Cs)alkyl
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optionally substituted with up to 5 fluoro, and (C;-Cs)alkoxy optionally substituted with up to
5 fluoro;

R, and Ry are each independently selected from the group consisting of hydrogen,
(C1-Celalkyl, aryl, —S(0)Ci-Ce)alkyl, —S(O)zaryl, —CONRg(Ci-Cs alkyl), (Ci-
C¢)alkylC(O)—, arylC(O)—, (C;-Cg)alkylOC(O)—, and arylOC(O)—;

R is hydrogen or (C;-Cg)alkyl;

Rs and Rg are each independently selected from the group consisting of hydrogen,
(C;-Cs)alkyl, (C,-Ce)alkenyl, (C-Cg)alkynyl, and aryl, or Rs and R¢ are taken together with
the nitrogen to which they are attached to form a heterocycle group optionally substituted
with one or more Ry; wherein the heterocycle group optionally include one or more groups
selected from O (oxygen), S(O),, and NR¢;

R; is selected from the group consisting of hydrogen, hydroxy, halo, hydroxy(C;-
Cg)alkyl, (C;-Ce)alkyl optionally substituted with up to 5 fluoro, and (C;-Ce)alkoxy
optionally substituted with up to 5 fluoro;

Ar is aryl, or heteroaryl, each optionallly substituted with one or more Rg; and

each Rg is independently hydrogen, halo, CF3, CF;H, hydroxy, cyano, nitro, (Ci-
Cg)alkyl, hydroxy(Ci-Ce)alkyl, (Ci-Cg)alkoxy, ~NR4Ry, aryl, heteroaryl or heterocycle.

48.  The method of claim 47 wherein the modulation is negative.

49.  The method of claim 47 wherein the modulation is positive.

50. The method of claim 47 wherein the GABA, subtypes is GABAA a5.

51.  The method of claim 50 wherein the modulation is negative.

52.  The method of claim 50 wherein the modulation is positive.

53.  The method of claim 47 further comprising treatment of cognitive dysfunction
in an animal.

54.  The method of claim 48 furthér comprising treatment of cognitive dysfunction
in an animal.

55.  The method of claim 50 further comprising treatment of cognitive dysfunction

in an animal.
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56. A method of increasing cognitive function in an animal comprising
administering to the animal an effective amount of the compound of claim 1, under
conditions wherein memory is increased.

57.  The method of Claim 56 wherein the animal is healthy.

58.  The method of Claim 56 wherein the memory is long term memory.

59.  The method of Claim 56 wherein the memory is short term memory.

60. A method of treatment of cognitive dysfunction in an animal comprising
administering to the animal an effective amount of the compound of claim 1 or the
composition of claim 46, under conditions wherein the cognitive dysfunction is treated.

61.  The method of claim 60 wherein one or more GABA4 subtypes in the animal
are negatively modulated.

62. The method of claim 61, wherein the GABA, subtypes is GABA4 o5.

63. The method of claim 60, wherein the animal is a mammal.

64.  The method of claim 60, wherein the animal is an aged animal.

65.  The method of claim 60, wherein the cognitive dysfunction is Alzheimer’s
disease, dementia or another neurodegenerative disease.

66.  Use of a compound of claim 1, for the manufacture of a medicament for
modulation of one or more GABA, subtypes in an animal.

67.  The use of claim 66 wherein the GABA4 subtypes is GABA,4 al5.

68.  The use of claim 66 wherein the modulation is negative.

69.  The use of claim 66 wherein the modulation is positive.

70.  The use of claim 67 wherein the modulation is negative.

71.  The use of claim 67 wherein the modulation is positive.

72.  Use of a compound of claim 1, for the manufacture of a medicament for
treatment of psychiatric disorders in an animal.

73.  The use of claim 72 wherein the psychiatric disorder is an anxiety disorder,
sleep disorder, depression, or schizophrenia.

74.  Use of a compound of claim 1, for the manufacture of a medicament for
treatment of disorders ameliorated by modulation of GABAA a subunits other than a5 in an

animal.
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75.  The use of claim 74 wherein the modulation is positive.

76.  The use of claim 74 wherein the modulation is negative.

77.  Use of a compound of claim 1, for the manufacture of a medicament for
increasing cognitive function in an animal under conditions wherein memory is increased.

78.  The use of Claim 77 wherein the animal is healthy.

79.  The use of Claim 77 wherein the memory is long term memory.

80.  The use of Claim 77 wherein the memory is short term memory.

81.  Use of a compound of claim 1, for the manufacture of a medicament for
increasing cognitive function in an animal wherein the GABAA a5 subtype in the animal is
negatively modulated.

82.  The use of Claim 81 wherein the animal is healthy.

83.  Use of a compound of claim 1, for the manufacture of a medicament for
treatment of a cognitive dysfunction in an animal.

84.  The use of claim 83 wherein one or more GABA,4 subtypes in the animal are
negatively modulated.

85.  The use of claim 84, wherein the GABA4 subtypes is GABAa o5.

86. The use of claim 83, wherein the animal is a mammal.

87.  The use of claim 83, wherein the animal is an aged animal.

88.  The use of claim 83, wherein the cognitive dysfunction is Alzheimer’s disease,

dementia or another neurodegenerative disease.
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