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| nvention 100021lie present invention is related to the use of novel
derivatives of pyrazol oquinolines as nodul ators of GABAA a5 for the intended
use of therapy for HHRABEDTIC ®YRAZODOQDINOLINE DORDFATIVESRel at ed Art
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structure of the receptor is a pentaner with a m ninum subunit requirenment of
at | east one cc subunit, one subunit, and one y subunit. 100041Due to afore

mentioned diversity of sSubBAICKGROMEDORTEEMIVENTHE 10, 000 possi bl e

conbi nati ons ff,}]h subunits that conprise the GABAA receptor, though not all
appear in Mﬁ@@%i c conbinations that have been identified to have
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Phar macol . .HeVcin®Qoonitdh- 313 incorporated herein in its entirety). WO
208/1544385CTJ%%§N§?1,66201 [ 0005] There arc a nunber of distinct, smal

nol ecul e binding sites on the

Description of the Related Art

[0003] The inhibitory neurotransmitter y-aminobutyric acid (GABA), serves as
a ligand for two distinct classes of receptors, GABA4 and GABAg. The GABA, classis a
ligand-gated ion channel while GABAp is a canonical seven transmembrane G-protein
coupled receptor. The GABA, receptor is comprised of a number of subunits, including o,
B, v, and 8. Cloning of the individual subunits of the GABA,4 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 a pentamer with a minimum subunit requirement of
at least one o subunit, one B subunit, and one y subunit.

[0004] Due to afore mentioned diversity of subunits, there are more than 10,000
possible combinations of the subunits that comprise the GABA,4 receptor, though not all
appear in nature. Specific combinations that have been identified to have biological
relevance (and their relative abundance in rat brains, include olB2y2 (43%), a232/3vy2
(18%), a3py2/3 (17%), a2Byl (8%), a5B37y2/3 (4%), ab6Py2 (2%), a6pd (2%), and adpd
(3%) (Barnard, E.A., e/ al. (1998) Pharmacol. Rev. 50: 291-313 incorporated herein in its
entirety).



GABAA receptor that nodulate the activity of the receptor including sites for
benzodi azepi nes, steroids, barbiturates, ethanol, and convul sants (e.qg.
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For simplicity, in sonme places (including the clains), only the tautoneric

formon thc right is drawn for an indicated fornula, this is not to exclude
t he ot her taWPaMmenIE3form In WO 2008/ 154438PCPUS20118P06aIs204d0qobiaces wher e
only one tautoneric formis drawn for a fornula the other tautoneric formis

al'so_cont eqphaliedas [QOLILNGAIPAIEAL. A LRSuLAYRRTLENLBLAY lsi58d, comPound

of forrmula (I
and only a limited number have been investigated in human clinical trials.

SUMMARY OF THE INVENTION
[0007] The invention provides a novel chemical series of formula I, and
methods of use thereof for binding to the benzodiazepine site of the GABA4 receptor and
negatively modulating the o5 subtype of GABA4. The general structure of formula [ is

shown below:

@

[0008] The compounds of Formula I encompass all possible tautomers of the

chemical structures and mixtures thereof,

Embodiments, Aspects and Variations of the Invention

[0009] It is recognized in the following structures, when a formula is depicted
as a mixture of two tautomeric structures, that the definitions of “R” can be different in the
structure on the left than in the structure on the right. For example, in a compound of
formula (I}, in the structure on the left the  definition of “R” can be absent and in the
structure on the right the definition of “R” can be hydrogen. Compounds represented by
the tautomeric structures can exist in all possible tautomeric forms and mixtures thereof.
Additionally, compounds need not exist in both drawn tautomeric forms. A compound that
can be represented by either drawn structure, whether in equilibrium or not in equilibrium,
falls within the present disclosure.

[0010] It is recognized, that two tautomeric forms are drawn for some formulas.
For simplicity, in some places (including the claims), only the tautomeric form on the right

is drawn for an indicated formula, this is not to exclude the other tautomeric form. In



X/ (I') or tautoner thereof, or their pharmaceutically acceptable
salts, wherein [0012. 1R is absent, hydrogen, or oxide; 10013leach Rl is
sel ected fr oW eEN&1IPY,BuUp consi sting of hydrogen, hydroxyPCHEPIS/SYAN,
- CONRaRb, - NRaRb, hydroxy(G -C6)al kyl, aryl, heteroaryl, heterocycle,
ani no(Cl - Cﬁ)i&lsls\mtape doSorOR A 1R 1sORRb Hor 5 RS hiateHE &Her%&t&na& fofn | | voro,
and (G Co)al koxy optionally substituted with up to 5 fluoro; 1001411R2 is
sel ect ed f#lehsonkapipisup consi sting of hydrogen, hydroxy, hal o,
hydr oxy(Gi - Co) gkt ( of WY hQLRbA %M@ﬁ&&ﬁﬁgﬁ .0 5 fluor,
and (Cl1- Co)al koxyhopt%ng?%y SULSt?%lUt eg \M}grtoh ﬁ%vof?[gnm 15leach R,
and Rh is |ndependently hydro/één (Cy-Co) al kyl aryl het er oar ylAr

het er ocycl e )alkyl ag-yN, -S(0)1(C -C6)al ky S( 0) laryl, y=®0) (C, -

C6) al kyl, - 3? C(0) NRgary1, eg(0)dR@1- C6) afkyh, aryl OC(0) -
or ar le( 0) - % vv| toh Rh form a hetgexocycl pti%nal |y
substituted W_(_/E:on Rj; TWherern the Xete optionally

i ncl ude one or re u sekgct ed fromO (oxy S

and Ni|e;
100161each 12, is i ndepenﬂently hydr ogen, (C2-C6)al kenyl ( Céq)al kynyl,
@
or tautomer thereof, or their pharmaceutically acceptable salts,
wherein

[0012] R is absent, hydrogen, or oxide;

[0013] each R, is selected from the group consisting of hydrogen, hydroxy,
halo, cyano, —CONR,R;, —-NR R}, hydroxy(C;-Ce)alkyl, a.ryl, heteroaryl, heterocycle,
amino(C;-Ce)alkyl, (C;-Cg)alkyl optionally substituted with up to 5 fluoro, and (C;-
Ce)alkoxy optionally substituted with up to 5 fluoro;

[0014] 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 up to 5 fluoro;

[0015] each R, and R, is independently hydrogen, (C;-Ce)alkyl, aryl,
heteroaryl, heterocycle, (C;-Cg)alkylaryl, —S(O),(C;-Ce)alkyl, —S(O).aryl, —C(O)(C;-
Ce)alkyl, —C(O)NRg(C,-Cs)alkyl, —C(O)NRgaryl, —C(O)O(C;-Ceg)alkyl, arylOC(O)— or
arylC(O)—, or R, together with R, 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 (sulfur), and NR,;

[0016] each R, is independently hydrogen, (C,-Cs)alkenyl, (Cy-Celalkynyl,
—C(0)O(C,-Ce)alkyl, —C(O)Oaryl, (C;-Cg)alkoxy(Ci-Cs)alkyl, hydroxy(C;-Ce)alkyl, aryl,
heteroaryl, heterocycle, arylO(Ci-Cg)alkyl, —C(O)NRg(C;-Cg)alkyl, —C(O)NRgaryl,
—S(0)(C-Cg)alkyl, —S(O)zaryl, —C(O)(C;-Ce)alkyl, arylC(O)—, (C;-Cg)alkyl optionally
substituted with up to 5 fluoro, or (C;-Ce)alkoxy optionally substituted with up to 5 fluoro;



c(o)o(c-ce)allcyl, -C(0)Oaryl, (C-C6)allcoxy(C -C6)al kyl , hydroxy(C
-Ca)al kyl, aryl, heteroaryl, heterocycle,arylO(Cl -C6)al kyl,

.--C(0) NRs(Ovoaipai#ssl , -C(0)NRearyl, S(0)z(C -C6)al kylPCTAUSt0Y/dsazny] ,
-C(0)(G -Co)al kyl, arylC(0)-, (Cl-Co6)al kyl optionally substituted with up to
5 fluoro, or ( ) al y [ bsi t h t uQfo;

208/ 154438PCTI USS0 101%%%1R§pi%0%? glé%fé’ﬁym& C%eg ?gﬂyhgng%g?lébngsé‘l&tged from
the group &pHeewsy ihalg, eko, hWFQ)@[erTC( BIRb.0xYRaRey dr oxlyydrex@(Ory GirdRY, aryl NRaRb,

hydr oxy( Cl1 Ik Yok ov] NN oGordal :

substi t ut egg%t?hdé)éky 36% ?)Fl 4 Og) E J??%b% 48 dﬂlﬁ‘qffggg@%)%hxrldl @ptd&)%ﬁ(t%x)f uted with
up to 5 fl gotenrally WEW@émtthttaﬁﬂum, i s independently sel ected from hydrogen,
grc;l (CQ f"'c'ég’gl kyfo\ﬁhsl %ﬁl ra}ﬁh &?se{nggﬁp%ﬁé’e% 1g€8§c??(%§6@5%6%§{ Ybi-Copalkyl,

- IS(C%)Z NI 4g(. Clhe@ﬁ’)a&” kwetefﬁyﬂ# ldf?yCé)_alﬁflﬁl)leRﬁ(ﬂk E—;@%a?g]kyl COXC(- Uk)élﬁﬂ %) al |ky| :
ar y @%0 - 06) a y aryl,
het er oar yI F%)l‘ o) %‘ é or %‘q}%ﬁ %)P&g{‘)t i o%(lg)‘labqsub C??;BI\LJJ]?%@ &i)f’l% to 5
1;] | uor o; 1?@@0@)@& Cg)alaylyhrgm:njomlaazlé(l)@(csubﬁt—m(@lch;-ﬁk)hfkybne or nor ehM or

eteroaryl opti upstitute one eac
i ndependent | y h@@ﬂ)‘gen R hg}%?rfﬁfy tﬁ@fﬁ%a%(cl (%g?%ﬁ]tl) Opt(‘@iﬂ%@) dky!
opti onal | y sshstigsitddtwitheg twistilaotsp to 5 fl uono, (CI - C6) al koxy optionally
substituted wt to 5 flu ptlonall ubstituted with one
or nmore Rd, hydihgz@( ok o)) ei‘F ﬂptIB'é?ﬁVosr%g t}“ﬁ)‘e‘i O“Bg‘t Peut’ett éll\%horo EBfYore Rd,
aryl opti onglidnsll$ sipstituicdigd onk bﬂ}n@amor more Rd, or aryl (G -C6)al kyl
optionally substituted with one or nore Ra;
{00 each Q is independently hydrogen halo, oxo, hydroxy, —C(O)NR,Ry,
—NR, Ry, (C;-Cg)alkyl optionally substituted with up to 5 fluoro, (C;-Cs)alkoxy optionally
substituted with up to 5 fluoro, (C;-Ce)alkyl optionally substituted with one or more Ry,
hydroxy(C;-Ce)alkyl optionally substituted with one or more Ry, aryl optionally substituted
with one or more Ry, or aryl(C;-Cg)alkyl optionally substituted with one or more Rg;
[0022] each M is independently hydrogen, halo, CF3;, CF>H, hydroxy, cyano,
nitro, (Ci-Ce)alkyl, hydroxy(Ci-Ce)alkyl, (C;-Ce)alkoxy, —NR,Ry, aryl, heteroaryl or
heterocycle;
[0023] each X is independently NL, oxygen, C(Q)z, or S(O)y;
10024] each L is independently hydrogen, (C;-Ce)alkenyl, (C,-Cg)alkynyl,
—C(0)O(C,-Ce)alkyl, —C(O)Oaryl, (C;-Cg)alkoxy(Ci-Ce)alkyl, hydroxy(C;-Cs)alkyl, aryl,
heteroaryl, heterocycle, arylO(C;-Celalkyl, —-CONRR¢, —S(0),(C-Ce)alkyl, —S(O),aryl,
—C(0O)(C;-Cg)alkyl, arle(O)—,—C(O)NRg(CL-Cﬁ)a]kyl, (C1-Ce)alky! optionally substituted
with up to 5 fluoro, or (C,-Cg)alkoxy optionally substituted with up to 5 fluoro;.
10025] p is an integer selected from 0, 1, 2 and 3,
[0026] z is an integer selected from 0, 1, and 2; and
[0027] n is an integer selected from 0, 1, and 2.

[0028] In some embodiments, Ar can be:



[ 0022] each Mis independently hydrogen, hal o, CF3, CF2H, hydroxy, cyano,
nitro, (Cl-C6)al kyl, hydroxy(G -C6)al kyl, (C,-C6)al koxy, -NRallb, aryl,
het er oaryl oWOReBAFEycl e; [0023] each X i s i ndependent| yCRUS20xygan, C(Q 2,

or S(0)z; 10024l1each L is independently hydrogen, (C2-C6)alkenyl,

(C2-C6)al kynyl, C(0)O0 N )al kyl, -C(0)Oaryl, (C-0C6)al koxy(C -Co)al kyl,

arylC(0)-,-C(0O)NRg(G -£6)al kyl, (Ct-Co)al kyl optionally substituted with up

hydr oxy(Cl - C6) al kyl, wfyls$heteroaryl, heterocycle, arylO(C, -Co6)al kyl,
-CONR, R. 1, -8(0)7(CI-G%M<W , -S(0)aryl, C(0)(C-0Cs6)alkyl,

to 5 fluoro, or (C-Co)al koxnggglhqngldMO{sNbstltuted with up to 5 fluoro;;
[0025]p is an integer selected fromO0, 1, 2 and 3, [0026]z is an integer

selected fromO0, 1, and 2; and [0027]n is an integer selected fromO,

2. [0028] I n sonpygespodiEBtne: en%odﬁﬁéﬁt@i@c mpound‘ﬂ%ﬁ@fo@nhﬁa'ﬁ CMor N.
anot her enbodi nent 't he conpound as t he ?orrru
7 /‘ 720 Y%
Y !
H, >=) )=
N—N —N
(R‘I)S Q R N
/\_\ NN O A ( 1?‘{\ / | 0
&\ YA S = X N
/ ll\l/ Ro \—H}n\l = [?] Ra
R R
(Ia)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0030] In another embodiment, the compound has the formula Ib:

Y// XM Y// MM
H, N>— —
PAe (R1)3 X o Q, (R4)s TIN
I__N/*\ r gl N - N/\—\N ﬁ\\ | 0
\ ” !
R2 \—(J{n / [\'[ R
R R
(Ib)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0031] In another embodiment, the compound has the formula Ie:

1, and
[0029] I n



Q@ \(R1)3 N1 -Pfn YH NN.R2 (I a) or tautorner thereof, or their
phar maceutically acceptable salts, wherein Vis CMor N 100301l n anot her
enbodi ment, WReloMgsund has the fornula Ib: /i-7.cM PCT/US2008/066201

Y X" S\
H — et
\N’N

QP
AR U e

Ry, | R
R

(Ic)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0032] In another embodiment, the compound has the formula Id:

/M

Y, VAR
H — —
\N"’N

(I1d)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0033] In another embodiment, the compound has the formula Ie:

oy Lo
H — >=/
Qp \N/N Q ?I/N
L-—N/\_\ C—l e _— /E \_\C__l S | ’
0 Z LN L
n A A N
(R1)2 'TI Re " (R1)2 r\Il Re
R R
(Ie)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0034] In another embodiment, the compound has the formula If:



Cap, (R 1)3 L-NN( (Ib) or tautomer thereof, or heir pharnmaceutically
acceptable salts, wherein Yis CMor N [0031]In another enbodi nent, the
conpound hasVOR&SAgribul a | e: WO 2008/ 154438PCT/ S2008/ @6®2E20D8/066201 (f t )

Y// MM
Q, (R1)2 I,\fjf
L /\—\ (\\ | ©
\_"H/ Cl r\ll R,
R

(If)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0035] In another embodiment, the compound has the formula Ig:

Y/ \/\’>M
Q RPN\
/\_\N (XS |
|
n / [Tj R
R

(Ig)
or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0036] In another embodiment, the compound has the formula Ih:

Y// XM Y// MM
F\i\i(% <\ F
Y l“ L//
(R1)2 I Ra (R)2 I
(Ih)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0037] In another embodiment, the compound has the formula Ii:

-8-



or tautoner thereof, or their pharnmaceutically acceptable salts, wherein Y is
CM or N 1003211 n anot her enbodi nent, the conpound has the fornula Id: (rd
or tautoner WAeyeas443%r their pharnaceutically accept ablpeTgatmwsggsomherein V is
CM or N. 10033] I n anot her enbodi nent, the conpound has the fornula le: 1/7M

| e) or tautoner thereof, or i har maceuti cal | y accept abl e Its, wherein
(l'e) YM/\M p y p Y/rsa\/\m

Yis CMor N
H. >_ ' Y=

N/
Qp (R1)2 / 0
O/\_\N A |
|
”"F - ITI R,
R

(Ii)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0038] In another embodiment, the compound has the formula Ij:

v \/\>M v, M
H —— preae
\N’N
NG N O
Q N—
¢, “\/ O, A
(R1)2 I

1)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0039]  In another embodiment, the compound has the formula Tk:

e
a R N
D 1)2
— AR | ©
|
nCl /l\ll R,
R

(k)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0040] In another embodiment, the compound has the formula II:

-9.



100341l n anot her enbodi nent, the conpound has the forrmula If: (10 or
tautoner thereof, or their pharmaceutically acceptable salts, whereinVis CM
or N. 10035MWa2¥80¥448r enbodi nent, the conpound has t hePEHUMMIHGHYT Y (19g)
or tautoner thereof, or their pharnaceutically acceptable salts, wherein Y.
is CMor N 100361l n wot her di mrent, the conmpound has the forpula Ih:

rTh\-. M YY -/ N4 \/\> J XM
x/\/ip H\ — /\Qp >=/
N/
g /
AN

a

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0041] In another embodiment, the compound has the formula Im:

v XM /XM
L\N'/\/Qp H >=) L\ //\ >""_:)

S T e

N ' SN o} N N | 0
/ = Y
/T N R (R@ R
R R
(Tm)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0042] In another embodiment, the compound has the formula In:

S
L Q Y>_—=)
\N/\/ P H\ _
K/Z }R” S 0

P
F/NR2

(In)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.
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(th) or tautomer thereof, or their pharmaceutically acceptable salts, wherein
Vis CMor N 190371l n anot her enbodi nent, the conpound has the formula li:
WO 21108/ 154M38008/154@380 or taut omer thereof; or their phacmaszusvozil y
acceptable salts, wherein Y is CMor N 100381l n another enbodi nent, the

conpound has t hﬁﬂﬁﬂr MUt Bnbiher JHYb-BHmMn‘X the'llo}npound has the formula Io:

JOM
L Q Y>_J
NP HC T
K/7 7R1)2 NN

(o)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N,

[0044] In another embodiment, the compound has the formula Ip:

N P
R, VR (R@ VR
R R
(Ip)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0045] In another embodiment, the compound has the formula Iq:

(Iq)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

-11 -



Q@ G 0\11 \ -On (R1)2I R 2 Q ON (IR1)2I or tautoner thereof, or their
phar maceutically acceptable salts, wherein Yis CMor N 100391l n anot her
enbodi ment, WRetdomsund has the fornula Ik: PCT/US2008/066201

[0046] In another embodiment, the compound has the formula Ir:

Y// XM 7

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0047] In another embodiment, the compound has the formula Is:

7 2 M
Y/ /\: Y// XM
. L i
1)3 (Rq)3

|\ NN O '\ N | o

Qpy N Qp

X R X R
(Is)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0048] In another embodiment, the compound has the formula It:

e
N—N
(R1)ﬁ “ /] o
Q
p\/\N F Ry

-12-



Y (1k) or tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CMor N [0040]1In another enbodi nent, the conpound has the
formula 11: WO\@30D838154138PCT/ US21418/ 1166201 (H) or t &GTARWEs/Md6d eof , or
their pharnmaceutically acceptable salts, wherein Yis CMor N 100411In
anot her enbodi nent, the conpound has tme) formula Im >I\AY am

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0049] In another embodiment, the compound has the formula Tu:

7 XM
Y>_)
y _
\N"N

. \}51)2\ o

Q &
p P N

X
A |

Rz

(Tu)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0050] In another embodiment, the compound has the formula Iv:

7 XM J XM

Y>_/
H\

N—N N—N
/

(Iv)

or tautomer thereof, or their pharmacecutically acceptable salts, wherein Y is CM or N.

[0051] In another embodiment, the compound has the formula Iw:

-13 -



or tautoner thereof; or their pharnmaceutically acceptable salts, wherein Y is
CM or N. 10042] I n anot her enbodi nent, the conpound has the formula In: r (In)
or tautoner WAeveas443sor their pharnaceutically accept ablpeTdatmwsgsomherein Y is
CMor N. WD 21108/ 154438PC1'/US20118/ 06620 1 100431l n anot her enbodi nent,

t he conpound has the fornmul %;‘FQGM (I'n) or tautomer thereof, or_their
pharmaceutical |y acceptabl g sai/zs, wherein Y is CMor N 10044411 n\/\>?i'not her

enbodi ment, the conmpound ha formula | p:

H\
Ry R NN
o — L o
Q Q
Pr\/\N F hll/ R, pf\/\N A TR,
O\) R O\) R
(Iw)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0052] In another embodiment, the compound has the formula Ix:

Y//_>\M Y//—>\M
o ~
—N —
e | \}? )2 L o . \(/Riﬂz |/ o
Qpr XN N P r‘ll/ R, Qpr\/\N / N ‘ R,
o R o R

(Ix)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0053] In another embodiment, the compound has the formula Iy:

Y// XM /XM
Y>_)
N—N
R
cl \(/\1)2 4 0
= a |
XN T R,

o R
(Ly)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

-14-



NR2 (R1)3 or tautomer thereof, or heir pharnmaceutically acceptable salts,
wherein |I' is CMor N 1004511 n anot her enbodi nent, the conpound has the
formul a | g: WOQPBNSEBS t aut or ner t hereof, or their phar neceutse@sibdsypiaccept abl e
satts, wherein Vis CMor N. WO 2008/ 154438PCDUS2008/ 066201 [ 0046]i n anot her

enbodi nent, the conpound has the formula Ir: MMY . NN (R1)2 /

[0054)] In another embodiment, the compound has the formula Iz:

(Iz)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0055] In another embodiment, the compound has the formula Iaa:
7 M
Y. )
H _
\N"N

(R1)3 0
|\ XX
=

e r?‘ R,

N

X

L
QT

\
L
(Iaa)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0056]  In another embodiment, the compound has the formula Iab:
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or tautoner thereof, or their pharnmaceutically acceptable salts, wherein Y is

CMor N [0047]1n anot her enbodi nent, the conpound has the formula Is:

(I's)

or tautoner Wher@ap443or their pharmaceutically accept ablreTasbdospsspherein Y is

CMor N [0048]In another enbodi nent, the conpound has the fornmula It:

Y HNI[-N (10 orfa;\kt mer thereof, or their pharmaceutically
Y.

acceptabl e salts, wherei CMor N / /\,\\M
: > Y,
H\ >=)

(Iab)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0057] In another embodiment, the compound has the formula Tac:

(Iac)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0058] In another embodiment, the compound has the formula Iad:

-16-
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1004911 n anot her enbodi nent, the conpound has the fornula (Lu) or tautoner
thereof, or their phamaceuticai ly acceptable salts, wherein Yis CMor N
[ 0050] I n anowheposamdesdi nent, the conpound has the fornulpathus200¥oed2dd N / LO a

P-K'nr-c- N---- (1v) or tautoner thereof, or their pharmaceutically

acceptabl e salts, wherei n/f_Y_\i CM or N. [0051] I n anot her enbodi nent, the

conpound has the forml aY W}\E"(IW) J \/\\M
Y>_)

N—N

(Iad)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0059] In another embodiment, the compound has the formula Iae:

(Iae)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0060] In another embodiment, the compound has the formula Iaf:

-17 -



or tautoner thereof, or their pharnmaceutically acceptable salts, wherein Y is
CMor N [0052]in another enbodi nent, the conpound has the formula Ix: Y
(I'x) or taut\ePaestifdiseof , or their pharmaceutical |y acc@pralstoes/eattis, wherein
Yis CMor N [0053]in another enbodi nment, the conpound has the fornula ly:
(131) or tautoner ther e(g);;/,_c\{th hei r pharnmaceutically acceptable salts,

Z)

wherein Y is CMor N 7 XM
Y>—)
N—N
(Ri)s § / 0
a 'Tl Ro
|/N R
\O Qp |\o

(Iaf)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N,

[0061] In another embodiment, the compound has the formula Iag:

(Lag)
or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0062) In another embodiment, the compound has the formula Iah:

-18-



or tautoner thereof, or their pharnmaceutically acceptable salts, wherein Y is
CM or N. [005511 n anot her enbodi nent, the conpound has the formula laa: (ha)
or tautornerWOR&BAPH3I8 or t heir pharmaceutically accept alfC&uszng/ess2amherei n Y
is CMor N 100561l n anot her enbodi ment, the conpound has the fornula | ab:

WO 2008/ 154438 PCM S201 66201 (lab) or iautonmer thereof, or heir
phar maceutical |y accept afl e/ﬁal ts, wherein Yis CMor N Y// XM
H — >:/
\N”N
(Ra)z
Z
F/g/\l?l R,
(N\ R
QC
o

(Iah)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

j0063] In another embodiment, the compound has the formula Iaj:

(Iaj)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0064] In another embodiment, the compound has the formula Iak:

-19-



[ 005711 n anot her enbodi nent, the conpound has the fornula fat: (lac) or
tautoner thereof, or their pharmaceutically acceptable salts, wherein Yis CM
or N. [0058Wo2WHb1M8r enbodi ment, the conpound has t hePEHURINHIHAE: (1 nd)
or tautoner thereof, or their pharnaceutically acceptable salts, wherein Vis

CM or N. [00591i n anot her i ment, the conpound has the fornul a | ae: Y
[ y 7o mp S g
Y

-/ HI- :

(1ak)

or tautomer thereof, or their pharmaceutically acceptable salts, wherein Y is CM or N.

[0065] In another embodiment, the compound is selected from the group

consisting of

-20 -



(R1) 2 Cl Q PN

WO 2008/154438 PCT/US2008/066201
Cl
H 0 o
\N \N .
/w /w NN N
N

N-N -

| | F ©
N N |
H N N

Cl

O__
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(lac) or tautoner thereof; or their pharnmaceutically acceptable salts,
wherein Y is CMor N [0060]1In another enbodi nent, the conpound has the
formul a Tar :WORMWEAN4Hr t aut omer thereof, or their phar mBEEUBIEHIPI1 accept abl e
salts, wherein Yis CMor N [00611lln another enbodinment, the conpound has
the fornula Tag: (lag) or tg@utomer thereof, or their pharmaceutically
acceptabl e salts, wherein s CMor N [006 anot her enbodi nent, the
conmpound has the formula |4 @I

N—N

N &

-22 .



(I'A) or tautomer thereof, or their pharmaceutically acceptable salts, wherein
Vis C f0063]in another enbodi nent, the conpound has the forrmula | aj: (lan
or tautoner WOeHga#38 or t heir pharnmaceutically accept aBf&#USHIY®620hherein Y
is CMor N 10064]In another enbodi ment, the conpound has the fornula | ak:
(la k) or tautomer thereof; or their pharmaceutically acceptable salts,

wherein Vis CMor N 1.0 1l nocanot her enbod/ nt, the conpou IS seI ected
fromthe gr/oEp 1 < :>

-23-



consisting of WD 2008/154438 C <I)H./ \ Cf) O NN kky--

WO 2008/154438 PCT/US2008/066201
N_.-N N.—- F N’N

-24 -



WD 2008/ 154438PC0OUS2008/ 066201 or taul oi ner thereof, or their
phar maceutically acceptable salts. 1006610ne enbodi nent of the invention
provi des a pMart@dedsd cal conposition conprising: a) theccosposixd200f any of
t he enbodi nents and exanpl es di scl osed herein; and b) a pharmaceutically
acceptable carrier.

O—~
7\
=N
T’N N—N N—N
| © F [ 0O F. [ 0
| |
Ay
N—N N—N N—N
FSCWO 4 0} 4 0
| | |
N N (\N N </\N N
(v orrw

N—N N—N N—N
k/N 4 0 FC [ o FaC / 0
| | |
N (\N N (\N N

or tautomer thereof, or their pharmaceutically acceptable salts.

[0066] 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.
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100671The present enbodi nents provide for a nethod of nodul ati ng one or nore
GABAA subtypes in an animal conprising adm nistering to the animal an

ef fecti ve anworosgf44a8 conpound, incl udi ng enanti oners orpcdi@assienH&NEr S

t hereof, of formula (I) or, r;\ XN \- (1) or tautomer thereof, or their
phar maceut i cal I 1003@0 ble sal %n?? 100681R. | s. absent iydro en, or oxide;
100691each R B PEPBICPRRIIGFRS HTvitssios i ghask ofhp B8 OPRAr oxy

hal 0, cyanamore m&amwydrnoahya(n@hal%h@hﬁyg adrdihMterin €3 B caaﬁﬂfah an Rgt&ROCYCl €,
am no(Cl-Ca)a é‘ﬁ Cﬁalk optionally substituted with up to 5 fluor,
and (C, - c@%’f& (S5 COPPI By Ing GepT TR %sfqﬁeoaﬁr%ersofwﬁfmala (IX00701R2 is
sel ected fromthe group nsi sAri ng of hydrogen, hydroxy, halo, 4.
hydr oxy(C, - C6) al kyl, (C, - ),qq/kyl optionally substl tuted wit h
and (Cr C6) & koxy &ppional 'y Substituted with to @M uoro/
and Rb is ingependen ery (G -Co)alkyl, /‘&QL)U
X N _—

to 5 fluoro,
100711leach Ra

@
or tautomer thereof, or their pharmaceutically acceptable salts,

[0068] R is absent, hydrogen, or oxide;

[0069] each Ry is selected from the group consisting of hydrogen, hydroxy,
halo, cyano, —CONR,R;,, “NR,Ryp, hydroxy(C;-Ce)alkyl, aryl, heteroaryl, heterocycle,
amino(C;-Ce)alkyl, (C;-C¢)alkyl optionaily substituted with up to 5 fluoro, and (C,-
Cg)alkoxy optionally substituted with up to 5 fluoro;

10070] R; 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;

[0071] cach R, and Ry, is independently hydrogen, (C;-Ce)alkyl, aryl,
heteroaryl, heterocycle, (C;-Cglalkylaryl, —S(0),(Ci-Cs)alkyl, —S(O)zaryl, —C(O)(C;-
Ce)alkyl, —C(O)NR,(Ci-Cg)alkyl, —C(O)NRgaryl, —C(O)O(C;-Cg)alkyl, arylOC(O)— or
arylC(O)—, or R, together with Ry, 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 (sulfur), and NR,;

[0072] each R, is independently hydrogen, (C;-Ce)alkenyl, (C,-Ce)alkynyl,
—C(0)O(C-Cg)alkyl, —C(O)Oaryl, (C;-Cs)alkoxy(C;-Cg)alkyl, hydroxy(C;-Ce)alkyl, aryl,
heteroaryl, heterocycle,  arylO(Ci-Cg)alkyl, —C(O)NRg(Ci-Cglalkyl, —C(O)NRgaryl,
—S(0),(C;-Ce)alkyl, —S(O),aryl, —C(O)(C;-Ce)alkyl, arylC(O)—, (C;-Ce)alkyl optionally
substituted with up to 5 fluoro, or (C-Cg)alkoxy optionally substituted with up to 5 fluoro;

[0073] each Ry is independently seclected from the group consisting of
hydrogen, halo, oxo, hydroxy, ~C(O)NR,Ry, ~NR,Ry, hydroxy(C,-Ce)alkyl, aryl aryl(C-
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heteroaryl, heterocycle, (C -C6)al kylaryl, -S(0)z(Cl-C6)alkyl, -S(0)laryl,
-C(0)(ClICe)alkyl, -C(0)Istitg(Cl-Co)al kyl, -C(0)NRgaryl, -00)0(Cl-05)al kyl,
aryl OC(0) - owoanglig(es -, or Ra together with 14 form a hetrarsemyecdsen1gr oup
optional Iy substituted with one or nore Rd; wherein the het er ocycl e group

t I lected f | f ,
and MR 1ooetnde o R R ABRRRY Rikrgtens P e gy )
(C2-C6) aLkycspﬁbnally@(:lﬁh)lﬁ(téa]wﬂﬁ)}ﬂﬂoKmupro,,C( 0) Oaryl, (Cl-0C6)al koxy(Cl-C6)alkyl,
OO b B SR Yhoch S B AP S SRl 2L,

0) (Gi- Kidtero@yly 1Gi&pe  @6)ell 1 With up t
511 tor. %;gtg Srelany i e R S e
[ 00731each Zé I @E‘andenﬁpr&qceﬁéw‘yﬁ ot oot Pl gy oupcgﬁh@g@m%kji“@L
hydr ogen, Cﬁm)angvd%@co)— 100N -0y C(@)@gs Ryanliydroxy (G - C6) al kyl, aryl

S

aryl (C, - C6)al)%< %nalkyl optlonall tituted with uptoSquoro
and (Cl -Cs)al koﬂé‘”’ébtl Jheaif Ihydregass iyt BetsEpai 4*!?%)’?]6 o5 (E1-Goplkyl; onfiomita] each Re

and lir is jupsdppendant) o seleegt ed from hydrogen, (C-Ce)al kyl, aryl,
heteroaryl, heterocycle, (C -C6)al li)l aryl,-Co)al k-yl, -C(0 (CI -C6)a| kyl

S(0) 2( i - 06) al kylf076 (O)I’eNng optoyl RyEstisdoyidneys or @y NRe( Gretegydl | cyl |

c<o><c1-ce)ggtmlysawmagvoahmwgﬂr or -C (0)0(C -C6)alkyl : 100751Rg is
hydrogen, aryl, heteroaryl, hetero e or (Cl-Co6)al kyl optionally

substituted wt H0Q|7|5] to esch‘ Qul@rlnﬂepq B1irdrégenalrald, capt noiradyl yCEUDERERE,Uut ed with
one 2 o gt el S0k 1 Al ol o
substituted w1th up to 5 Huoro (C I- C6)a1kyl optionally substituted with one or more Ry,
hydroxy(C;-Ce)alkyl optionally substituted with one or more Rgq, aryl optionally substituted
with one or more Ry, or aryl(C;-Cs)alkyl optionally substituted with one or more Rgy;

[0078] each M is independently hydrogen, halo, CF;, CF2H, hydroxy, cyano,
nitro, (C;-Ce)alkyl, hydroxy(C;-Cg)alkyl, (C;-Cg)alkoxy, —NR,Ry, aryl, heteroaryl or
heterocycle;

[0079] each X is independently NL, oxygen, C(Q),, or S(O),;

[0080] each L is independently hydrogen, (C;-Ce)alkenyl, (C,-Ce)alkynyl,
~C(0)O(C;-Cg)alkyl, —C(O)Oaryl, (C;-Cg)alkoxy(C;-Ce)alkyl, hydroxy(C,-Cg)alkyl, aryl,
heteroaryl, heterocycle, arylO(C;-Cg)alkyl, ~CONRRy, —S(0),(C,-Cg)alkyl, —S(O),aryl,
—C(0)(Cy-Cq)alkyl, arylC(O)—,—C(O)NR,(C-Cg)alkyl, (C-Cg)alkyl optionally substituted
with up to 5 fluoro, or (C;-Cg)alkoxy optionally substituted with up to 5 fluoro;.

[0081] p is an integer selected from 0, 1, 2 and 3,

[0082] Z is an integer selected from 0, 1, and 2; and

[0083] n is an integer sclected from 0, 1, and 2.

[0084] In one embodiment of the method, the modulation is negative. In
another embodiment, the modulation is positive. In one embodiment of the method, the
GABA, subtypes is GABAA 5. In one embodiment of the method, the modulation is

negative. In another embodiment, the modulation is positive.
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(G-Co)allcy,1 optionally substituted with up to 5 fluoro, (Cl -0C6)al koxy
optionally substituted with up to 5 fluor, (C, -C6)alkyl optionally
substi t ut ed WPepsamd3tor nore Rd, hydroxy(Cl-C6)al kyl optrconabdogossebst it ut ed
with one or nore Rd, aryl optionally substituted with one or nore Rd, or

aryl (G - C6) al ky tiopall stit d 0 00781
each Mis indepgwggntlgoﬂ %T%dp mﬂ%i?@”e ““ég?igi Hﬁ§ﬂ?§£§“m895ﬁ%a nitro,

(C -Co) al k)cbgmﬂm;edal)(sﬁm(:ﬁbh- {@Ggnahriyibl, co(r@hsﬁ@)adink@s)(cymg tblRBstmmar wi efthgiter oaryl or
heterocycl e; 100791each X | |nd

080] each L
is i ndepen&g‘r?t“ilt of %90&?1’858‘?10 51@'7‘ Ome(sc@e a?lr ﬁWy&mmWW%'?
i - C|6) alh ky |accep6(>ﬁ)s@ﬁs!’ yhder(ﬁnﬂmafs) ahtgagxﬁ%goga?}kval dyyifunctfl))igé gfﬁ@ytéal n G al kyl ,
aryl, hetero 0oC - al ky|, -- , "
o) e( a1 - cBpaRyT BEEOTHT i o Eoyena ohy aniyr, Ebvers) be e
-C6) al  kyl dyéftnctiofs) Alkkeherafditcastadidnyens &l BSdnbihet &drd&b%éﬂer@ﬁ’vetcﬁse&eﬂ uor, or
(Cl-Co) al koxy oBtlonaIIy substjtuted wth up uoro; ; 0081]p is an

i nt eger selecte F?bnt§°mﬁe@b%ﬁﬁm§smTé%B@P@eW§d§%tqﬁF@ﬁ@?og teipeé@f2rom 0, 1,

and 2; and pl883ladissrd@Nin M 88k s&hREiRdadifiRelng o tRNshidal LPOB4LLVE one
enbodlnent of the nmethod, the npdul ation is negative. |In another enbodi nent,

t he nodul atPeRnt & Gesmrougd of frmsliell b RIS BRreph @r HaihptrmackaticghABAA

subtypes i %cééﬁta%@al%5und|ef‘cdﬂﬁﬁo§§mﬁgﬂélmt iR Adreafele modul ation is
negati ve. In another enbodi nent, the no ation is positive. 10085] Sone

enbodi nent s di sé108%ked ﬁ@m@ﬁmb@@m%édlﬁdoﬁd lhéfteﬁ)délatﬁftotfheeleﬁ? ﬂéﬁ@omﬁoﬂd@ﬁgm tive
dysfunctio ffective
Eraunt of - aomE B S Bl SRAE e e A Bhah Bl by AL FRE

'), and tautoners
phar maceut ingahfagtugcd epralshwestaisefsl foumdérlatpondond Qrmsorv«ﬁé%tfetwut)tyeesomgmi tive

dysfunctionpj.g, ! rlﬁa&r%%demﬂoraug&? RO Bt thel {16 clhgaﬂ de atﬁr@ atgleﬁhoﬂ{%ir mal. In

anot her enbodi nent, the cognitive dys unction I sease,
denenti a omn@ndnhewﬂneht&@@wgemam&ﬂcvéndmsed@éunmnofﬂwlmﬂﬁﬂ]ﬂ@dhtBAmbodinents

di scl osed herein.relate t.o.a et of . t chlatrlc i sorder in
o ot ver RG] GRS dsn SRSy hERERTRRR. &L mBaPRRAN Heblibuds °of
conmpound ohmém&ﬁhhﬂd@kmtﬂﬁﬁﬁﬁh&d&oﬁ@bﬁuﬁhereof or their pha|naceut|ca||y

ta ?gg{) tegt)l e salt TGOSW] derSor(r:lg ggl'bOAu%QEtS \ggg‘\l[)s%ld r?xe;[epnereﬁtey to Qfleatgsrelo a%!)rigcgu% of

formula (I), and tautomers thereof, or their pharmaceutically acceptable salts, for the
manufacture of a medicament useful for treatment of a cognitive dysfunction in an animal.
In one embodiment, the animal is a healthy animal. In another embodiment, the animal is
an aged animal. In another embodiment, the cognitive dysfunction is Alzheimer’s disease,
dementia or another neurodegenerative disease.

[0089] Some embodiments disclosed herein relate to the use of a compound of
formula (I), and tautomers thereof, or their pharmaceutically acceptable salts, for the
manufacture of a medicament useful for treatment of psychiatric disorders in an animal. In
one embodiment the psychiatric disorder is an anxiety disorder, sleep disorder, depression,
or schizophrenia.

[0090] Some embodiments disclosed herein relate to the use of a compound of
formula (T), and tautomers thereof, or their pharmaceutically acceptable salts, for the

manufacture of a medicament useful for treatment of disorders ameliorated by modulation
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100871 Sone enbodi nents disclosed herein relate to the use of a conpound of
formula (1), and tautomers thereof, or their pharmaceutically acceptable
salts, for tWe:ednyEsct ure of a nedi canent useful for nwduivatiogesenfi one or
nmore GABAA subtypes in an aninal. In one enbodiment of the nethod, the

nodul ation | ative..In ang the enbodi t he nodul afion.is QSIt ive. In
one enboar AbGETER v SR & EEAR ooy pas e Tdbe Soai R B

enbodi nent peimv&ehanamtﬁaadmbbdimeMah@uul@tﬁbnn§négeg@tI ve. I n another embodi ment,

t he nodul ati on osi i ve. di nent s dISC|0 ed herein rel ate to
the use of a coh@g g?m?8F%ﬂ&8W%$)£§%ﬁngﬁﬁwb %tQHéW@ pd 5y treakipg

phar maceut ice@lifive @ﬁgﬁﬁﬁ@blﬁs@tﬂ{gt Fsord QAlischR® HRULAGEHIPhRAiad Alr@idsuﬁarment usef ul
for treatment of a cognitive dysfunction in an animal. |In one enbodi ment, the

ani mal is &°HeRPEFy Pl ﬁn&ﬁﬂmPﬁo%ﬁo@HbFkﬁﬁﬁédﬂﬂgﬁtabﬂ&é”&hﬁﬂﬁF?®§mhﬁfaged

ani mal . | n RRethemeNbadiimatelidde cognitive dysfunction is Al zheiner's
di sease, dementia or another neurodegenerative di sease. 100891Sone

enbodi ment s di st083kd Ra empodimpy Peovidss thsasgefcoppounds saiseemidcaly ifvererul a (1),
and tautong& &pgg d%roﬂ&iﬁ@?&@r@%@rﬂaﬁﬁ%hh&ﬁely acceptable salts, for the
nanufacture cament usef for treatnent of psychiatric dlsorders in
an ani mal . In oﬁw9anbodomenn$bmawmsybhkmmkh@mdugawdeﬁxn@mamoﬁmeEMygd|sorder
sl eep disor . Z e di ment

i sof osed Hopuv SRRERY! ARl RSP ARk e R Ry R0, HREL

t aut ot ner s df hecempqundroft foenula p(ﬂu}arama: @hammeduhyalbzcmpnldbé @als ahetreo,f fmxfert he
manuf act ur e q%t q@ﬁﬂ ament useful rItrea qggmj leo S 3e I|orated by
modul at i on “°OF"GAT “%nlnﬁﬂhF’§3%%% B} WS |S FAg

enbodi ment ,ont kebodishehtathe onen@y frOBHE le‘dlﬁ.mdm[brﬁndl‘t hl&rexﬁmfiﬁﬁhn[mm meﬂnb@ isodul ati on
i's negatlv Oogglsone enbodi nents di sclosed herein relate to a nethod for
treating c “fPai rment resulting from di seases such as schi zophreni a,
A zEei mﬁr s Pal[(kl9?]sgn SSme BinekdlmsmHuiatlmgthemrsm}aww 1Ky @atoZ hebiipdak ol gl ong
wi th other for enmentia, M m 1009 e enbodi nent
provi des tH% & (Bf ok GBSy 1y§ﬁ§?ﬁ?l gwﬁﬁ Eém%QBﬁFééﬂro? 45 for

ot her CNS dh&®afRASfor &a@&l@&ogﬂﬁv@ﬁmeno&%%&ﬁam&mﬂhb E 5, 6§ setypsed herein
relate to a nethod of increasin nitive function in an ani mal conprising
adni ni st er iipghe Wimsds apgagealy m@d%ﬁ edniope erherlimeniothe gnidwhidisAtYof ¥ nul a (1),
at a phar mGaihical ki Iﬂ&ﬁ&?q@%gte?lﬁlnﬁen{&frﬁloém em%;neﬁpaﬂuﬁemlsvmgﬁel n
menory is increased. oné enbodi nent, the animal is healthy. In one

enbodi nent ,temh@emeryory is long termnenory. In one enbodi nent, the nenory is
short term nenory.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0095] As used herein, common organic abbreviations are defined as follows:

[0096] Ac Acetyl

[0097] aq. Aqueous

[0098] Bu n-Butyl

[0099] cat. Catalytic

[0100] CDI 1,1’-carbonyldiimidazole

[6101) °C Temperature in degrees Centigrade
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[ 0094] Sonme enbodi ments di sclosed herein relate to the use of a compound of
formula (1), or a pharmaceutically acceptable salt thereof, for the
manuf act ur e 8P 2808freéddcanent for increasing cognitive furctiusmos/msean ani mal
wherein the GABAA a5 subtype in the aninmal is negatively nodul ated. In one
enbodi nent, the Lmal s hea
nmenory. in one @@%ﬂ?n%h?ﬁm¥%
100951 DETAI LED|@BSCRI PBNON OF THEIFWAHiL LN [AS . Olimads-der ei n, common or gani ¢
abbrevi ations ar fi as follows: 100961 Ac Acetyl 100971 aq, Aqueous
10098] Bu n- But yﬁo?ﬁog rllJ Y‘,@-Dlazablcyc:}o[S.E.O?undeglene

[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]
[0121]
[0122]
[0123]
[0124]
[0125]

DIEA
DMA
DMF
DMSO
Et

g

h
HPLC
iPr or isopr
LCMS
Me
MeOH
mL
Pd/C
ppt

rt

TEA
Tert, t
pL

. In.one enb

R ERIE L PR HSraRy PORRH ni i ons”

Diisopropylethylamine
Dimethylacetamide
N,N'-Dimethylformamide
Dimethylsulfoxide

Ethyl

Gram(s)

Hour (hours)

High performance liquid chromatography
Isopropyl

Liquid chromatography-mass spectrometry
Methyl

Methanol

Milliliter(s)

Palladium on activated carbon

Precipitate

Room temperature

Triethylamine

tertiary

Microliter(s)

The term ‘“halo” used herein refers to fluoro, chloro, bromo, or iodo.

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 carbon atoms and at least one carbon-carbon double bond, and an “alkyne”

moiety refers to a group consisting of at least two carbon atoms and at least one carbon-

carbon triple bond. The alkyl moiety may be branched, straight chain, or cyclic.

Examples of branched alkyl groups include, but are not limited to, isopropy, sec-butyl, t-

butyl and the like. Examples of straight chain alkyl groups include, but are not limited to,
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cat. Catalytic [0100] CDI carbonyl diimdazole [01011 C Tenperature in degrees
Centigrade [0102] Dowt henn(r)eutectic m xture of diphenyl ether and bi phenyl

[ 0103] DBN1, 5wDizeiBdmi4edycl o[ 4. 3. 0] non- 5- ene PCT/US2008/066201
101041DBUES- Di azabi cycl o[ 5, 4, Olundec- 7- ene [ 0105] DI EADi i sopr opyl et hydam ne

Egigg]l %%W%%}ﬁéfﬁr?@}f@é}lp &e%%l,%)wl E)e]}')(f‘yl'-ﬁ| aqlstﬂ@/ llilzepr xa%;glgseof cyclic alkyl
groups include, but are not limited to, cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl,
and the like.

{0126] The term “alkoxy” used herein refers to straight or branched chain alkyl
radical covalently bonded to the parent molecule through an --O-- linkage. Examples of
alkoxy groups include, but are not limited to, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, n-butoxy, sec-butoxy, t-butoxy and the like.

[0127] The term “alkenyl” used. herein refers to a monovalent straight or
branched chain radical of from two to twenty carbon atoms containing a carbon double
bond including, but not limited to, 1-propenyl, 2-propenyl, 2-methyl-1-propenyl, 1-butenyl,
2-butenyl, and the like.

[0128] The term “alkynyl” used herein refers to a monovalent straight or
branched chain radical of from two to twenty carbon atoms containing a carbon triple bond
including, but not limited to, 1-propynyl, 1-butynyl, 2-butynyl, and the like.

[0129] The term “aryl” used herein refers to homocyclic aromatic radical
whether one ring or multiple fused rings. Moreover, the term “aryl” includes fused ring
systems wherein at least two aryl rings, or at least one aryl and an ortho-fused bicyclic
carbocyclic radical having about nine to ten ring atoms in which at least one ring is
aromatic share at least one chemical bond. Examples of “aryl” rings include, but are not
limited to, optionally substituted phenyl, biphenyl, naphthalenyl, phenanthrenyl,
anthracenyl, tetralinyl, fluorenyl, indenyl, and indanyl.

[0130] The term, “heterocycle” or “heterocycle group” used herein refers to an
optionally substituted monocyclic, bicyclic, or tricyclic ring system comprising at least one
heteroatom in the ring system backbone. The heteroatoms are independently selected from
oxygen, sulfur, and nitrogen. The term, “heterocycle” includes multiple fused ring
systems. Moreover, the term “heterocycle” includes fused ring systems that may have any
degree of saturation provided that at least one ring in the ring system is not aromatic. The
monocyclic, bicyclic, or tricyclic ring system may be substituted or unsubstituted, and can
be attached to other groups via any available valence, preferably any available carbon or
nitrogen. Preferred monocyclic ring systems are of 4, 5, 6, 7, or 8 members. Six membered

monocyclic rings contain from up to three heteroatoms wherein each heteroatom is
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[0109] Et Et hyl 101101gG anm(s) 101111hhour (hours) [01121H gh performance

i quid chromatography [0113]iPr or isoprlsopropyl [0114] LCVSLI quid

chr omat ogr aphQ-2vgas4sfpect ronet ry [ 0115] MeMet hyl [ 0116] MrOEMstdogioxeo1[ 0117] L
[0118] Pd/ CPal | adi um on activated carbon 101191ppt’' Precipitate [0120]rt Room

01231, 1 ¢ vt ey o4 B I Fubh R b e cbf huPielhep diing £ 821 wor o,

chl oro, brommbeot, ippeferably it has one or two heteroatoms wherein each heteroatom is
individually selected from oxygen, sulfur, and nitrogen. Preferred bicyclic cyclic ring
systems are of 8 to 12 members and include spirocycles.

[0131] The 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.

[0132] The term “heteroatom” used herein refers to, for example, oxygen, sulfur
and nitrogen.

[0133] 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,, ~-NPhenyiMethyl, -NHPhenyl,
—NEthyIMethyl, and the like.

[0134] 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.

[0135] 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, thiopheneylethyl, and the like.

[0136] The term “aryloxy” used herein refers to an aryl radical covalently
bonded to the parent molecule through an --O-- linkage.

[0137]  The term “alkylthio” used herein refers to straight or branched chain
alkyl radical covalently bonded to the parent molecule through an --S-- linkage. Examples
of alkoxy groups include, but are not limited to, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, n-butoxy, sec-butoxy, t-butoxy and the like.

[0138]  The term “carbonyl” used herein refers to C=0O (i.e. carbon double
bonded to oxygen).
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[ 0125] As used herein, the term"alkyl" refers to an aliphatic hydrocarbon
group. The al kyl noiety may be a "saturated al kyl" group, which neans that it
does not corlY@rWsayy38al kene or al kyne noieties. An "al kBAEUSHHY®OIYIrefers to
a group consisting of at |east two carbon atons and at |east one

car bon-carbon d b @i y . i .:re

consi sting of a?HIlg g]:st q?g})en?a?ggﬂusgqlg%ﬁgﬁfé@?e{deg& Ikg{l]% l%:oglg g%%%}gc)gg@bon triple
bond. The dlokytampbd, exojoherane vebshiutedotithd'ox&tis ayolfexanhad.n, or cyclic,. Exanpl es

of branched al k ou i.ncl. ut e .not. |limted, to, i r.o
sec-butyl, t- bu)t{'%lll49 ndﬁfl?‘n'tae i E%.gnoﬁxpztﬁﬁ?aféesrelg éfglisrlétnflgﬁefrb% lati SHE%F %@Cf)x'gl? oups
i ncl ude, buh “alkel” gotup] theri‘dlientoyld groupit doyhlentyttopdied tpthepytent toleylle thpeph vl |

hexyl, hept.yl nd e .dike. .Exanpl of. cyclic al kyl groups .include, but are
not | i ni ted]\( ki ga,lrg%ny(():é {l}ﬁr 8%35?1171 c%rg}q‘gpgr%?rwlfs gﬁﬁl%}%%’?‘g}lpsg? llug‘?*lebb‘F Ji° noznd t he

i ke. [0126iikdeo,trestantal kibxnoyl, psependyraad mher l8fee Mdethaoglt is @bghibnlgrknbwanched
chain al kyl radi.cal covalently bonded to the parent nol ecul e through

anLi nkage. R 1 es of al koxy groups include, but are not limted to,

met hoxy, et hoxy [01@1PPOXY, used Gefed OX yadidalti@Haates NepbtiésOxyth # 8GiglUtugpdiredt - but oxy
and the like. [01271The term "al kenyl" used herein refers to a nonoval ent
Straight ortMSFORSIAdIRAES PPN eratify Rh P oY MRy Beer S iatisis

cont ai ni Ng Pedi@! bRAce ailseobenda tadGhLid hitthecddbtril@tred falichle RakiRr, akadibppeNy!| ,
2-propenyl, 2-methyl- |-propenyl, 1 -butenyl, 2-butenyl, and the |ike.
101281The tiBfifatesap icprsitic PAER Het dirger melspdet olhe fshoviafliet cen i gkt or
branched chaieRhiRditalvitRihefiéiMmgtop >t 0 twenty carbon atonms containing a carbon
triple bond including, but not Timted to, 1-propynyl, 1-butynyl, 2-butynyl,
and the |ike. 104#3) Théstweerberginy p subsigtiechepen 1 ¢&He¢ SopoRoRBRYErice aromati c
radi cal whel,Ref stRfnd INGhiok HEH Rk BE& {iiS@Rnkt BI8ne MBL&GO VS rogddhRorh€fom “aryl ™

i ncludes fused ring systens wherein at least two aryl rings, or at |east one
aryl and arpneterasomor gewp-bi cycl i ¢ carbocyclic radical having about nine to
ten ring atons gy i chy g.fnm! RRTrHBA Gtohls My R RELABh G SofnRldclgdsd, one
chem cal bond. éxaggl e_sS f."ear.yl o r?gs? Incl ude, but are r?o.t Iien(’:ited to,

opti onal | y Allibshiitonteesd inghiding|diasisiqomersyand erpaiipmeral asmell as gieenizrdsrteagaf|
anduacenyl , Nyl eny i hdery i ) 3047 erm

"het er ocyclaeré Gfﬁotér?dﬁag?ebfo%%i?% %r%ﬁﬁk%s%!hﬁerr%e}gg éragggérag t %p%m qpltei&(%%ﬁal ly
subst i t ut eccompaomlpchn exist i leytoinkids foons. tAll wyemede farmgars yserind tooprdlededg at

| east one het, tomi he_rin 0, The e

i ndependentllnyl%; gﬁ%g%?}e“%l@ ?Vésg’mwgekly%gs r{)\é ﬁ%ﬁlrgf) '3@&%%%# 4 % &o%g%&%%lﬁgyoﬁ g‘rstrlﬁgIre

"het er ocycl existd the lpughislitnolf tisphel frasedomemgiosys bethe.copowdy.e Botht dig andr m

"heterocycl e" includes fysed ring systens that .nay have a r of
saturati on GPsRR n eSS heahfrS b i Ty PR s B o f Bealifl Hhef
aromati c. Therdbaaayialto @,colpeydl ihdudesalltof itteydbrementiongd Bymtrdmnionay udless
substituted, or unsubs ichutt_ed ,hand can be attached to other groups via any
avai | abl e VAF AT g'ﬁ?l P45} YP > avai | abl e carbon or nitrogen. Preferred
monocyclic ring [6M| ensvaaioss DiméareInch@led Tn therembodivrhe icludhX poipiibehs d

nmonocyclic rings coptain fromup to three heteroatons erej n each heteroatom
is y sollvalc”es, %yglrates, conformers,p salts, and prodrug (5er1%at?ves. W{A pofymorp% E]s a

composition having the same chemical formula, but a different structure. A solvate is a
composition formed by solvation (the combination of solvent molecules with molecules or
ions of the solute). A hydrate is a compound formed by an incorporation of water. A
conformer is a structure that is a conformational isomer. Conformational isomerism is the

phenomenon of molecules with the same structural formula but different conformations
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i ndividually selected from oxygen, sulfur, and nitrogen, and wherein when the
ring is five nenbered, preferably it has one or two heteroatons wherein each
het er oat om i 8WOpgil48Bual | y sel ected from oxygen, sulfir pcand2msibaogen
Preferred bicyclic cyclic ring systens are of 8 to 12 nmenbers and i ncl ude
spirocycles, [.0131] The, term "het eroaryl " d herein refers to an aromatic
het er ocycl i?%ongorrglgré Ogﬁlé’mearbo'ﬂ}n%rﬁ?lﬁﬁ %’Pd'nﬁaﬁ? BF&OIPE%‘B@JG f4PnlfsPrepased E% ed ring
systens, thetlode kaownns ehdsetskillohtonm: aay Hoe cRigSgNalts Bf @Bin¥o@Be c&f bt he rings.
Exanpl es of heteroaryl. gr.oups include, but, are not |imted to, benzothiazyl,
benzoxaz. yIP! ep&ﬁ,ﬁ,?ggg R fhe qpRioRptF E?ﬁe,oriaﬁ‘éiq‘ﬁﬁﬂhmsﬁf?l(’}‘leﬂtﬁ R Al the pyr i dyl |
pyrrolyl, esapelndl , indolyl, thienyl and the Iike. The term "heterocycle"
enconpasses het ryl _fused tq a _non-aromatjc ring system [0132] The
t erm "het er oat omﬁg]sedT BB nanigpls a8 ugeg hepely inglpdes,irds, reptiegetnd mammYs and
ni trogen. [(©g3BinERateenndlE HA'hume@l herein refers to a nitrogen radical
substituted with hydrogen, alkyl, aryl or conbinations thereof. Exanples of
am no groups i nd)ldble, Bhe tes nBHIviduRl't ebPsto, “subjegt T Msdnypatientvise hyped |
- - - NPheny| MatfaMdngeatly h&B@NYAa refdNED hy MREAY linci@ith, e nbd Kfited B1344i0e term
"aryl al kyl " used herein refers to one or nore aryl groups appended fo an
al kyl radi cHpanERympIse agmagpy ((miapmmels,gugsmpliss) pad aninps. #pé memdlippi t ed t o,
benzyl , phq@g;hyl, phenpropyl, phenbutyl, and the Iike. 10135] The term
"heteroaryl al kyl"™ used herein refers to one or nore hetercvaryl groups
appended to an al kyl radical. Exanples of heteroaryl al kyl include, but are
not |imted,tRnidameiy! . furanyl nethyl, thiopheneylethyl, and the |ike.
101361The ter arytoxy  used herein refers to an aryl radical covalently
bonded to the pdHdAl mbt eoudxemphifiesiughbetimentOof- thei inkengien, 1h@1@nipPhed toér m
"al kyl t hi 0" r.ei taal ghty.qr, branched chain al kyl radi cal
covalentIy{g%ﬁ%ggbgg%?ﬁg&g%$£%$}ﬁ%?2%ﬁ#gﬁ?ﬁ?%hgh an -8-- |inkage. Exanpl es of
al koxy groups i Mdd8de, Ebernpliied vabies listed beldwtfor radivelshsubytituatth ard rangesppoxy,
i sopr opoxy,,  hut n- but o ec- but,0 - nd the |jke. .101381The
term "car boaﬁeyrlqr qﬁ%gat'%e%téﬁﬁyerye(foegog e# %)lu@:lﬁth%ri J.%glw&égarl%cs) n glﬁblvaelues it

defined ranges for the radicals and substituents.

[0149] An exemplified value for Ar is phenyl, 4-chlorophenyl, 4-
methoxyphenyl, 2-fluorophenyl, or 2-pyridyl.

[0150] An exemplified value for X is carbon, oxygen, or nitrogen.

[0151] An exemplified value of n is 1.

[0152] An cxemplified value for L is hydrogen, methyl, isopropyl, or 2-
methoxyethyl.

[0153]  An exemplified value for Q is hydrogen, and methyl.

Process of Preparation

[0154] Processes for preparing compounds of formula (I) are provided as
further embodiments of the invention and are illustrated by the following procedures in
which the meanings of the generic radicals are as given above unless otherwise qualified.

[0155] Compounds of the general formula (I) can be prepared using a number

of general synthetic approaches, as illustrated below in Schemes 1-7. In one example,
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bonded to oxygen). WD 2008/ 154438PC17US2008/ 066201 101391The term "oxo0" used
herein refers to =0 (i.e. double bond to oxygen). For exanple, cycl ohexane
substitut ed WP2HWSNPHI"' i s cycl ohexanone. 101401The t er mPCEIUR2MMING6201 used
herein refers to a "carbonyl"™ substituted with an "al kyl" group, the

(21 kanoyl” (5 KachoNeLENE Ko RONA, Rk DS BRI S TELRMLE oL bl Lhe
not |i m t edniiog lrmthhdictbx/llz (eémhanﬁwlﬁnepmmpmtmy(?ommd Bhe cbnvleﬂed o tet Hanoy!l i s
comonly k _As. 141 e ical  indicat £s speci es
with a si ng@\élr?) %ﬁlﬁrgﬁ'rﬁ;éc}lnglég roaLn@cinu‘évstE Q lrf‘:‘}H%ﬁspei eeylé%%q&i“ﬁf fg°the radi cal
can be covabrewd |y boottedof @ witbtdrdr hmnmmees Chieresinn tmthehﬁﬁalcmldhexhs a

radi cal is _not cessarily a fr adi cal . . Rat her caI indicates a
Cpec T poRorBH oL Melabe el etRned ERvRR o s bl ko G g

i nt er changepbyyriardly mtshlﬁstltlﬁdmblsgthnwhyI)kQMZJ:ﬂﬁ uthed dppioadhds, shoswbsd i t ut ed
group is derived_ fromth nsubstlt structure in which there has
been an exdHSRY %zé?lﬁﬁgwgp PENHV8F ﬁﬁg?dﬁglﬁgr anot her atom or - oup.

[ 0143] Asymmet ri p16ejr bon vatlwasmmo&%mewtskﬂlnn&mﬁampmba sdegeet bed. Al l
such isoners, including diastereomers and enantioners, as wel| as the
mi xtures t (8 S8R EFE P ABTHISITD BES FIPTTIRY FHOPHEAUT0 e VY SERAIORIE t ed

conpound. k@rGRFchRhR, @@&ﬁ@ssm&gé}g%@gn exist in tautonmeric foins, All
tautoncric forns are intended to be included in the scope. Likew se, when
conmpounds contain an al kenyl or al kenyl ene group, there exists the
possibility ofgchine laG@néxJéﬁR&cnbﬁSE’iﬁeider BQPiRrin-1h8-pyPaRRYaRRIInS0t h cis- and
trans- isomers, as well as the mxtures of cCis- and trans- isoners, are

cont enpl at ed. Thus ref erenge herein to a conpound includes all of the

af orenent i oned g,soneri c.f unl ess the cant ext clearly digtajes otherw se,

[0144] Vari ous. farnms are i ded |n hq)zﬁz podi rrets o nehuding m nor phs,
sol vat es, hydrlat g¢s, <onf &r t—s—- an déri vat ol ynmor ph is
aconp03|t|oﬁ1 V|NHgthes i cal feiwdha buts a di ke em( structure. A
solvate is a cdhposition foi~Hied by sol vatd,on (the conbi nati on of sol vent

nol ecul es wi t h 9ol ecul es or o S of the sol gge). A hydrate ig, a conpound
formed by an incorporation of ter. A confomer is a structure that is a

conformati onal isoner. Conf@rnational i SOITBArI smis the phenomejfon of

nol ecul es with ¢he sa t?‘uct ut al forRrruI,\,aNbut dl f F Fent R*aorﬁ—olr mat i ons
" Y “W ;
Sssoall |
R1 N R
Ry H Ri Ry H 1 Ry H
5a 6a-c 7af

a) 1 equiv. diethyl 2-(ethoxymethylene)malonate, 125 °C, 3 hrs, b) PhyO, reflux, 30
min-3 hrs, ) 4 equiv. oxalyl chloride, cat. DMF, CHCl;, reflux, 3 hrs, d) 2 equiv. aryl
hydrazine, 2 equiv. triethylamine, o-xylene, reflux , 12 hrs. e) SnCl,, methanol, reflux,

12 hrs. f) bis(chloroethyl)NL-HCI, chlorobenzene, reflux, 72 hrs.
[0157] General Reaction Scheme 1 shows a representative synthetic method for
the synthesis of 8-(Piperazin-1-yl)-pyrazoloquinoline. The 4-nitro-aniline of Formula 1 can
be reacted with dicthyl 2-(ethoxymethylene)malonate under heating to afford, in an

addition-elimination type reaction, the 4-nitro-enamine of Formula 2. Thermal cyclization

of the compound of Formula 2 provides the hydroxyquinoline of formula 3a. Solvents that
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(conforners) of atonms about a rotating bond. Salts of conpounds can be
prepared by nmethods known to those skilled in the art. For exanple, salts of
conpounds caMOBHsH¥di¥ar ed by reacting the appropriate bESEFUSHHGEWIW t h a
stoi chionetric equival ent of the conmpound. 01451The term " ani mal " as used

herei n incl | d
humans)I 6%"4%?1“%“ ?’ e &B mc LI] VI u%[de Hq e? 1& dl&eﬁq g] afan t§ Zpe
Iused i gt er cimahgh@blbynhhgmelnnsmlﬂﬂsblvmfsercmmraomaﬁmalhydmmmdlmﬁgof tbuﬂiulmot

imted to, manmal i.a t
onimmr s, - o e R afhdlep 88 AR B B R B R B RS B kol 11 o0
e][rboﬂi rr;ant hallfogédaed lsﬂVﬁﬂbiidébllﬁghﬂB' cmﬂmml le}gF OC}i]foﬁhzmnlgagc(nis)thatlS:aﬂbé)%DQUSd o:‘ any
of the fornu i fi al ue t i ,

O pore ol 6 W SO RS bLASC o Feko R bk ©

ot her defi paskgval tﬂpl&s@anecunhermlmabmesnam@ KdeRtsdgblivarethhioag 8s ufealin éthe(cy adi cal s
and substitu nts [ 0149] An exe I|f|ed valtr]e for Ar
B

4-chl or oph de byt anginof robepzqne g gﬁ?ﬁeﬂ}}?“deoizgg%g%ﬁ!)%n? apd150] An
exenpl i fi edm\ﬁair Bavdn@y Phe |cﬁloFcﬁ<FdihQﬂ‘me BXBERIla 49 Ear el e QURAWitH L1} hébrogxenpl i fi ed
value of n j L [0152] An exe |f|_ed val u ? for J i s hydr ogen, nethy Id
i sopropyl , hgdrazine to form the tricyclic oxo-pyrazole of formula 5a. Orgaric bases that can be use

in step (d) include but are not limited to triethyl amine (TEA), diisopropylethyl amine

(DIEA), 1,8-Diazabicyclof5.4.0Jundec-7-ene (DBU), 1,5-Diazabicyclo[4.3.0]non-5-ene

(DBN), N-methylpiperidine, and the like. Solvents that can be used in step (d) include but

are not limited to o-xylene, xylenes, chlorobenzene, toluene, and the like. Reduction of the

nitro group of the compound of formula 5a provides the compound of formula 6a-c. The

nitro group can be reduced to an amine using reducing agent such as SnCl, in methanol,

Fe/H,, Raney Nickel, Pt/H,, PtO,/Hs, and the like. The amine of the compound of formula

6a-c can be reacted with bis(chloroalkyl)amines to provide the compound of formula 7a-f.

Solvents that can be used in step (f) include but are not limited to o-xylene, Xylenes,

chlorobenzene, toluene, and the like. Bis(chloroalkyl)amines that can be used in step (f)

include but are not limited to optionally substituted bis(chloroethyl)amine, and the like.

Scheme 2: General Reaction Scheme to 7-(Piperazin-1-yl)-pyrazoloquinoline
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ni et hoxyethy |I. 101531An exenplified value for Qis hydrogen, and nethyl.
Process of Preparation 101541Processes for preparing conpounds of fornula (I)
are provi dedwaso@ustdter enbodi ments of the invention andcans2iodbasstir at ed by
the follow ng procedures in which the neanings of the generic radicals are as
gi ven above unl ess ot herw sg, qualified. 101551Conmpounds of the general

formula (1) cangbe prepargd 'ﬁsi ng a nunber of general synthetic approaches,
bg 3. 12% %

as illustrated khelowin Sc @ 1-7. In onelexs , shquvnRi n{'S
4- hydr oxy- 6- nilt r oqui-Aot i e of Nenpiul 4 3 s prepared By rea
wi th di et hyPN2>etoxymet hylRen onat g, ~Cprpeund.3 s

chl oro-6-ni trodbi noline 4 by reagtion with gxalyl chloride. rThe
pyrazol oqui notigne 5 is forned 98y feaction of & with aryl hyd1r1azi nes.
Conversion to the final product is acconplished by reduction 8f the 8-nitro
group and reaction of resultang free amine wth an appropriateky
N-substituted big(chl ogoefhyl)arng ne. The wither appr oaches, $ROWN in schenes
2-14, use nethods~ce chose skiJhed imot hesart . r1OA56] Lt=owni | | be
under stood by those o i in the t Hat depi ct ed Wes t hat can
exi st in other isof#®relfdfns, eitheél by Hautoneri za@n r Nia sigmatropic
rearrangenments, enconp@ss said i sonue Torns. Schewd™d: CEneral Reaction
Scheme to 8- (Piperarinl?%1)-pyrazol og¥ffol i ne a) 1 equi'#afdi et hyl

2- (et hoxynet hyl ene) mal onate, 125 C, 3 hrs, b) Ph20, reflux, 30 M3 hrs. c¢) 4
equi v. oxal yl aichkauiy.dbsthy ad-(cthokFnetnpidicBnalomtd, UR °G, Rimhss; bl PhiD,eeflixy 30ar yl
hydrazi ne, 2 i Yhrsto) Hetiinyl exaiyhehlorglexapl. EREE, Glelbuseflux, Bzhrhids 2 eqliv. SryC12,

met hanol , r ef hyixazink22 kawy. tfigthasnehd-oyleet tefly NLThG] ¢) Snlkllp methemd erByx,r ef | ux,

72 hrs. 101571engh bis(cRoacthydNLStPlechbordbephamasrefuy, @phesent at i ve synt heti c

nmet hod for the synthesis of 8-(Piperazin-1 -ye-pyrazol oqui noline. The

4-ni tro-aniline [@fS8For fishaallReatmonrherea? sleovsvi iepregbhetityydynthetic method for

2-(eth hyl , te.und heat i t f in.
2dd 1 on erPaRarraiT (R Pl e Rka0Ti®, 7b¢ Shiiealie®S empindan.
Ther mal cydiel ratiedrwiof dicthgl Cophoxymtiiofenemiaiatdage dnder deatthgsiot Bford, in an

hydr oxyqui na%tihirc])%-e Jnirfagc';nn%lpg re%gﬁon,s’gfe\é?n%rg-eﬁa?n%ge of formula 9. Thermal cyclization

of the compound of formula 9 provides the hydroxyquinoline of formula 10a. Solvents that
can be used in step (b) include but are not limited to diphenyl ether, Dowtherm® and
similar high boiling point stable solvents. Conversion of the hydroxyquinoline of formula
10a to the chloro-quinoline of formula 11a can be accomplished using a chlorinating agent
in a halogenated solvent and optionally catalytic DMF. Chlorinating agents that can be
used in step (¢) include but are not limited to oxalyl chloride, P(O)Cls, PCls, thionyl
chloride, phosgene triphosgene, and similar chlorinating agents. Solvents that can be used
in step (¢) include but are not limited to chlorobenzene, methylene chloride, 1,2-
dichloroethane, chloroform and similar solvents. The chloro-quinoline of formula 11a can
be reacted with aryl or heteroaryl hydrazine to form the tricyclic oxo-pyrazole of formula
12a-¢. Organic bases that can be used in step (d) include but are not limited to triethyl
amine (TEA), diisopropylethyl amine (DIEA), 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU),
1,5-Diazabicyclo[4.3.0]non-5-ene (DBN), N-methylpiperidine, and the like. Solvents that

can be used in step (d) include but are not limited to o-xylene, xylenes, chlorobenzene,
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can be used in step (b) include but are not limted to di phenyl ether,

Dowt henn(r) and simlar high boiling point stable solvents. Conversion of the
hydr oxyqui noVP a&8@34438or rul a 3 to t he chl oro- qui nol i ne ofPCTHFIWNY/&6NA can be
acconplished using a chlorinating agent in a hal ogenated sol vent and
optionally al yti , | orinating. agents that can he ed . in step (c)

i ncl ude butt&gérng’ %%ft&'f%t elgf;}aflcologxogldﬁ gl(t:r ﬁ?%?lfpd%lf lﬁg(c GTEELL?Q %@@}Lﬂ% E%adﬁyl

chl ori de, phosgenie tanphods gefremulandasi nHeatitre lgkampicaatbe ngluagett 8. antat vent s

et hyl ene. dibyiene 3SR alEhr SPde iaB iend eSrnting iyl dube g REn2ene
chl o?/o- qui nied ilike. o%Thfebarmmleaoﬂaha:&nmbaurdeaﬁtfeﬁlnuM t13aar yhn e iréaeﬂe&rﬁalﬁ yl

hydrazine to formthe tricyclic, oxo-pyrazole_.of fo I a. ani ¢ bases
Tt oan b s 5 e R RE LAl T4t S R ERRGE an ne
EE)BE%) dili g@mmgydpe@mlbluaﬁtg&sé %ﬁﬁ%ixedho&zﬂlaﬁﬁbj’il_w@ dh[cﬁ?lﬂ:_rlﬂ:labl,rlg_ﬁend- eng )

, 1,5- zabi cycl o] 4. non- 5- ene ,. N-rnet hyl| pi peridine, and the
like. Sol vé‘ﬂi? b ﬁg% c%ea@%‘@ma@%ﬁmvwessf@b %5@8 iNL{ﬁ?ﬂ aeB 0 5EdsoPaeRi ¢ ed o
0- xyl ene, X%yb@ALS bigHIOORANZERE and @E URNE, and the |ike. Reduction of the

nitro group of the conpound of formula 5a provides the conmpound of formula
6a-c. The nitro group can be reduced to an am ne using reduci ng agent such as

SnCLl7 in nmeddpemes, AlRidatide MRaRGYoNyaHRbize ﬂlﬁh%)hoﬁﬁﬁi)vl\?)%ﬁzolmoﬁih@o“ ke. The

ami ne of the conpound of fogNPpRilA-CyI§3PrLEl0GGRGH
bi s(chl oroal | cypam nes to provide the conmpound of fornula '7a-f, Solvents

that can be used in step (f) 5( ude but are not limted to o-xytene,
xyl enes, chl or (jﬁnzene, t ol uene, "the likc. Bis(chlor oal kyl ) am nes t hat
S

can be used i jl\)"taep F10 i ncl ude™putyare not |ii mtedto) opfi ofEl Py substituted
bi s(chl oroeth e, and fhe | k& heggJZ: nle{,a‘ﬂ i chenme to
7- (Pi perazin-1-yl) azol ot nol¥ ne ‘ 8M 38P

RN, 89 Ar/Ar M ¢

R; N” ~ |
R1 R1 H
X =NL, O, C(Q)2, or S(O)z; R
zis0,1,0r2 18a 19a

a) 1 equiv. diethyl 2-(ethoxymethylene)malonate, 125 °C, 3 hrs; b) PhyO, reflux, 30
min — 3 hrs; ¢) 4 equiv. oxalyl chloride, cat. DMF, CH,Cl,, reflux, 3 hrs; d) 2 equiv.
aryl hydrazine, 2 equiv. triethylamine, o-xylene, reflux, 12 hrs.

[0159] General Reaction Scheme 3 shows a representative synthetic method for
the synthesis of  8-(morpholin-1-yl)-pyrazoloquinoline  or  8-(piperidin-1-yl)-
pyrazoloquinoline. The 4-morpholine- or piperidine-aniline of formula 15 can be reacted
with diethyl 2-(ethoxymethylene)malonate under heating to afford, in an addition-

climination type reaction, the 4-morpholine~- or piperidine-enamine of formula 16a.
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a) 1 equiv. diethyl 2-(ethoxynethylene)malonate, 125 C, 3 hrs; b) Ph20,
reflux, 30 mn -3 hrs; ¢) 4 equiv. oxalyl chloride, cat. Mff, Cl112Cl2,
reflux, 3 MWO@N8254dfui v. aryl hydrazine, 2 equiv. triePhylUamses206- xyl cne,
reflux , 12 hrs; e) Snelz met hanol , reflux 12 firs; f)

bi s(chl oroeth chl ol obenzen 2 hrs, 101581 eral Reaction
Schene 2 sﬁt(l)lvxll)sfnogl ebzraté%ner? a ?\fgm he{ "W\)gat I%éj pfovrldetq‘h s@?‘f?eﬁgg’l's%f

7- (Pi per azmnpendmgr—hydrpwqamohmmf ﬂamiulenma 'ISWeﬁtsn]hdI car Beniskd hst@f(bj oichdé a 8 can

be reacted th di X ene ona eat.i to afford,
SR R B e e T v N T T A
Ther mal cyablvzms.i Oonvefsidnhe tlmmmamﬂ of foﬁﬂﬂm‘lmﬁtogh@ clodolifeof formula
hydroxqu I|n of for la 10a. K Solvents that can be used in ste b)
LB e b iG S hISRBSE By hspeh SoRreind RISy hi gh
boi | i ng poicafalysit aKE SHbNSALS age@artmrcSﬂ BudRfl i §iep (Y theRAY Bt aBOhJt Mignited f or mul a
10a to the ehl or oqu nol i ne. of_f or nmul agwcdaen be acconpl i shed usjn

!

a
chl ori nati i “Xgf&hehlpiden HEIdy drids s aRePs8psi iR SE?%&P%ISWI%E DI VI F.
Chl ori nat i ngloggfMgSagtitatl SERENY that! 88dLd ﬁ'se&tne@te$ d) ihd1edeUslR aRUfotamGtenqs i mted
to oxal yl chl oride, P(O C13 PCl 5, thionyl ori de, phosgene tr| phosgene,
and si i | archorbsRacRat Moty lanseriideshvishicsoottaae. lpsoten gadamilr selugmty c)

i ncl ude butThercﬁloﬁpamhameto@%ﬁlmacma%ﬁQ@r}é&&ﬁ, w1|ifP5|§"VbleHE@er§Mlqwd%me ko 2-

di chl oroet hanc, chloroformand simlar solvents | or o- qui nol i ne of
formul a 113ownheEcyekinetosryraeiere! myulact9an &reanisahages tha grmbs Wéd {oSteIidin t he

tricyclic I gused in
step (d) i Ec ugé% lg)rt qe%rll%?w?ir%ﬁltyga%ﬂmg (TQ&%S%%% ne 'II'I;GXEJ%\;He dg??sgpr opyI et hyl

am ne (DIVA)Dla@b8y<EbD[é21dH\H@9€~[7®[1§ @B unbedigzabiael(HBOJnon-5-ene  (DBN),

1, 5- Di azabi 0 n l'ike.

SoI vents t hrg%{ﬁ}!ééhébe eﬂlglggﬁllenﬂ(gt 258("?5% ngﬁdlﬁér%{ij![% Ea)trgé:- ‘ﬂ e ?e%ﬂ?ea hx‘?O(t)

o-xyl cne, Xihiedeso-xgkhoxplesszahmobentankielnene, amidhe Wee. | | ke. Reduction of the
nitro group of the conpound of fornmula 12a-c provides the conpound of formula

13a-c. The pijfro o agent such
as Sad 2 |ngche ano@vgﬁgﬁ‘ﬁﬂ;& gtﬂaggoufyﬁfqh Lolfgqb?‘éﬁ%n%y%’tr%?ﬁg@ T%n)dgfhe I'ike.
The ami ne of the conpound o ('?orp 1 YO e act ed with

hi s(chl or oal kyear nknes to provide the corrpound of fornula 14a4. Solvents that
can be used in Fste (f) include but are ngQt |c',~|-|“ bed to o-xyl ene, xylenes,

ehl or obenzene, 't6 e, and,the |ike. hljor o&l kyl ) am nes that can be used
in step (f) |ncI pptional ly gubstitu hmoet'ﬁxparmne and the

l'i ke. Schene 3:RiAlter i e Method to i_Ze K
8- (nor phol i n-1-y1) Rpyr gui nol i ne dt 8¥(pitheri di n- 1- A- pyrazol oqui nol i ne R1

T

OHO 1 6a o0 Ry
/\O o 21a
Ar Ar
/ N/
R, Cl O R f?"‘N XN X/\ i N
L I |
—_—
Ry N R N R; N
R, 1 Ri
22a 23a-e 19b-k
X=NL, O, C(Q)2, or S(O)z;
zis0, 1,0r2
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a) 1 equiv. diethyl 2-(ethoxymethylene)malonate, 125 C, 3 hrs., b) Ph, Q
reflux, 30 mn - 3 hrs; c) 4 equiv. oxalyl chloride, eat. DWMF, Cl-1, Cl2,
reflux, 3 hr¥Q2{p/1P48qui v. aryl hydrazine, 2 equiv. tri @HYSAN8/6e2010-xyl ene,
reflux, 12 hrs. 101591Gener al Reacti on Scherre 3 shows a representative

synt het| C rret reﬂuxh§0 m}’”tﬂ‘ﬁgs' § l,tﬂol R r&zol :pol i ne or
flpiiiscil LE L R
2- (et hoxyr net FCofa'® under heat | ng to afford, in an

addition-elim nat| on t e reaction, the 4-norpholine- or @ peri di ne- enam ne
of foimula 16a. [Mfler neé?»léte?%té’tllséhen%ﬁ“§W@’S@6?$%Sﬁﬁtatl‘@fsyﬁ plipnethads®r pr ovi des
the norpholghdesynthesis of  8-(piperazin-1-yl), 8- (plperldm-] ? or 8-(morpholin-1-yl)-

or pi peri di ne- hydroxyqui noline of formula S)(,) vents that can be used in
step (b) i merageieawerlingr dhergel eyiclization of e athenémﬁ fopaHe 0 pPoyigendamieere- and
simlar hi %}dtaseychﬁﬂwnpef Blms ¥, ScPRheRk San @&x@rn%@qag&clh@@b&%mwnd of
formula 17a’to t | oro-quinoline of formula 1Sa can be acconplished using
a chlori natltnngdatgehrhenﬂ gthdra Dogéhean@dandotimdan high dodipei reird] dtaple aeledns i ¢ DNI F.
Chlorlnatl limted
to oxal yl or| gltégr %? %ﬁ%ﬂdg Pﬁaﬁlzt!l)ﬂml%g %?%QFO%C%ﬂ%ggg%gfoﬁ ?lggg%gene and
simlar chlcem ﬂ)ﬁat:qong)hstgaémsmg eSfilwramting ttgmt incahalbgenase dolivent sing wplierally ncl ude
but are not ] b‘%ﬂl‘t , ri i roctl anc,
chl orof orm a%ﬁl a?hlgl?) a?'h%? g&&ﬁﬁﬁ(" %‘?%!-1 ﬁln&e (Ilﬂb %e:iuggb?%arr%rnu lﬂi]tjgg can be
react ed wi tth oaalyl ChiorldlﬁetIﬁﬁiiat,yﬂ’Clhyttiroazh ctéortcto bbcrsgmehmiphwsigcn}ec lan¢ soxibe pyr azol e

of fourrula,l9a.,. O t hat can e but are
not 1imted oanpine a%ﬁryg} %ﬁﬁ@s S5p b‘::d]ilsleso 7 op &)egﬁlﬁ lput(age) ‘t?j“éﬁg% 1, 8-

D azabi cyclcxh{otﬁobén@pemdﬁhylé’neeamor(daBuy dchnldﬁeeDlaazadhlomg'fohm[add 3mﬁrbneasivc51mne (DBN) ,
Nmet hyl pi pef ol vent s sed

i ncl ude but bﬂ)ﬁ%ﬂmp? H*t% zéo%?aoz%?agﬁb re@?yq% é%afytﬂ‘i b erBarﬁl ‘éyr?éaz“te ttg uene, and
the |ike. SohemR tdcycht bed- pﬁ'&idkﬁoﬂ\ibhhlﬂﬁi 280e. SPNdneshaza tBat(cph pensdiinsttpyl) ,

8- i din-1- | | | | ine. 2 -el19b-k X
(8" Poh Rt poe ot TBHGDR, g e Ble LSSl QRMBIMBRHEIEEER oo ) %,
eqw V. oxal ut Dﬁ‘dih@é}lcdﬂ‘s 4.0RddecDMeme (@Btn;zt),z,elmbicymma djig-5-ee @BAQUNV. aryl

hydr azi ne, UI v i hyI rnin I en r 175C, .12 Firs;
d) 175C, 72m?th Elpfrt?‘l*@@]ﬂé E&P é@h prisse ”é ﬁ‘89v§° anaa%‘e@ét&%ft. ve

synt hetic qﬁﬁtMQOfoo)Eyléﬂaexﬁé’ﬂ%E h&&dr%eﬂien84@h@ﬁé’ a@l Mhellijel) DisBraddpicpesd ten- 1-y1),
or 8-(rmol pholin-1-yI)- razol oqui nolinc. Thermal cyclization of the enarnine

of fornul a PErpeoWe G@@PQ‘WQ of fimwBrAareoxiiy dc¥iciaming ndF"o SHiraPHPYRes 85) vent s
that can beusethd i bRl 0Bk | N& (4§l €anlidtpeAb el Mithl sbREAt@€nda@ di phenyl et her,
Dowt herm(r) and simlar high boiling point stable solvents. Conversion of the
conmpound of formula 2la to the tluoro-chloro-quinoline of forml a 22a can be
acconpl i she@chemay AlternathieiMethpthtp Sgdhesize i-(aippariEgkbSc@iresidic iy Datrd
optional ly catal ytic OVR Ch¥-gnprphelind-yAgenezoletwdnoli®an be used in step (b)

i nclude but are not limted to oxalyl chloride, P(0)Cl13, PCl5, thionyl

chl ori de, phosgene triphosgene, and simlar chlorinating agents. Sol vents
that can be used in step (b) include but are not Iimted to chl orobenz, ene,
met hyl ene chl oride, 1, 2-dichloroethane, chloroformand simlar solvents. The
chl oro-qui noline of fornula 22a can be reacted with aryl or heteroaryl
hydrazine to formthe tricyclic oxo-pyrazole of formula 23a-e. O ganic bases
that can be used in step (c) include but are not limted to tricthyl am ne
(TEA), diisopropylcthyl amne (D EA), 1, 8-D azabicyclo[5.4.0]undec-7-ene
(DBU), 1,5-Diazabicyclo[4.3.0]non-5-ene (DEN), Nmethyl pi peridine,, and the
Iike. Solvents that can be used in step (c¢) include but are not limted to
o- xyl ene, xyl enes, chl orobenzene, tohiene, and the |ike. Displacenent of the
fluoro of the compound of fornula 23a-e with a cyclic am ne under heating
provi des the conmpound of fornula 19b-k. Step (d) can be perfornmed with

sol vent or neat. Schene 5: Alternative-4kthod to Synthesize

7-(pi perazin-1-yl), 8-(piperidin-1-y1), or

8- (nmor phol i n-1-y1) - pyrazol oqui nol i ne




a) Ph20, reflux, 30 mn - 3 hrs; b) 4 equiv. oxalyl chloride, cat. DW,
CH2C12, reflux, 3 hrs; c¢) 2 equiv. aryl hydrazine, 2 equiv. triethylarnine,
o- xyl ene, reWpgwsii@shrs., 175 C, 12 [ifs; d) 175 C, 72 pairasifofiewiiGener al
Reaction Schene 5 shows a representative synthetic nethod for the synthesis
of 7-(piperazin-l-yl), 8-(p i peridin-l-yl), or 8-(nmorpho lin- | -yl)-
py-razol oqui nol i ne, I:Thl’ mal cyclization of tpe epardne of formula 24 provides
the dilltioro-hydroxyguivol i ne of forrmlaFZS.1 Sal vepts that can be used in
step (a) include but_& et her, DBwt hern{r) and
simlar high boilin§ i

pdi nt\'st @bl e solvent s ! Cohyer si dn\ of the conpound of
formula 25 to the difl foro: 0- qui nol inc of fornula 26 can be acconpl i shed
using a chlorinating agént iln a hal ogenated Bol vent and optionally catal ytic
DMF. Chl ori nating agents/\t%atocan be used in st%ep (h) include but are not
limted to oxalyl chloride, P(0)Cl3, PCl3, thi,@ﬂzl chl ori de, phgsgene

tri phosgene, and simlar chlorinating ggents. So vents that ga be used in

step (b) incluBe But Gare not |i m ted ¥\ chl orobc;anzeneF 'hyl e &hloride,
1, 2-di chl or®e | or df gr mi~and sitfap solwents. T offo- qui nol i ne of
formula 26 ¢ actijed with formthe

or|| het er oaryl E,yd ?i
tricyclic oxo~y A a~b. Organic bﬁ's\::-ét t K£an be used in
step (e) include but are not Iim 1edHto triethyl afre ( ),

di i sopropyl et hy)6 am ne (D EA), 1,8 Diazabicyclo[5.4.0]undec-7-ene (DBU),

1, 5- Di azabi eycl o[ 4. 3. 0] non-5-ene (DBN), Nnmet hyl pi peri di né8@@&nd the |ike.

Sol vents that can be used in step (c) include but arexreét, o, i d eyt o

o- xyl ene, xyl enes, chl orobenzene, toluene, and the |iRED2Dir3pl acement of the
fluor of the conpound of fornula 27a-b with a cyclic am ne under heating
provi des t he @dipoumbuefO fror rdlhes: BBheqyiv. Stadyl chidyide ast. By €Hb Gl reftiowni t h

sol vent or neht; ¢)Salqeiveardl hydlazme rPat¢quire trivEtylodnd, o-xSlent, hefhixz & hrs., 175 °C,

7- (pi perazi n- 12 it)d) 185 ¢@iMekd di n- 1-y1), or

8- (nmor phol i n-1-y1)-pyrazol oyai noline a) Ph20, reflux, 30 mn - 3 hrs; b) 4
equiv. oxaly | ¢oleari dejen&al Reabhdn, SCBEIRES Zhowsef eprésentitily §nthefic deedior. aryl

hydrazine, 2 equiy. .trier anni ne, o-xylene, reflux, 1 rs.] .79 G t2 firs;
0175 & e nenisieop BorP AR RRBR font GOREE EYbhons & (aptetiodt v

synt heti c nBiderqhiaslidehe TayilahesiiBan $4 @D efaazhd ol -Hrhula 84 (RbA&si Ben-1-y1),
or 8- (norphglin- 1-@(0- pyrazol oqui noline. Thermal cyclization of the enam ne
of formul a $uPPEVraRCUIIRENG ABTBIR R XA TISHRA FHECDISCY B iR @) 8PS vent s
that can be;dsgf linfied B RIipRhyll AGUERWAME Sad Gitnilhi K dheBbilify ggiah%mh et her.
Dowt hernm(r) and simlar high boiling point stable solvents. nversi on of the
conpound  of bRl CRnBBsien of e cPmpgywe h farwlagtii iohe Aélusro-ghbrorabiaclee €an be
acconpl i shegl, 3} BE c&n E@h&%fgﬁﬁé&&‘gsiﬁg%%lokiﬁatﬁlgfhg&ﬁgﬁlB%Ta%gerﬁa@d\é%%nt%g
optionally catal ytic DWVF. | ori nating agents that can be used in step (b)

i ncl ude butordipealljeetalitigiDME Eblograing laget bt cde be pied)icsigp (tpadudettnt oAy |

chlori de, : J REe, i s j.nait | vent s
Shat can’ oL aaRE u BLATCABRAS PORG, FOT Uiny P BB AhdsBehe AR fone )

U St udé but are not _ or obenzene,
met hyl ene ctindericllorinating adéndh| otvsats izah ean behiswsk io figp th)amdudsibut dranotdishitednt s. The
chl or o- qui ngl j r & e, W I I

hydr azi ne Pl g cb %?or%g%éetnﬁdlﬁgﬁl&ﬁ%&}é? ’gycﬁ%?g{je og %%F%%%a@zs.lg%ggg%ybases

t hat can beThesédorpmusblp ¢iclormue 26den batreatcd widt arlyl mi haeetoarpl hydragideytb ami ne

(TEA), dits et hyl i . D | CYC , ndec- 7- ene
(060 15 PR IRV ES Y sy PG Fitba 27 P rRaRPhBYOR A e B SE ERe

i ke. Sol ve@i smctudatbucam roe limited ta miegtyk pmine ( TEAL | diideprdpyletlad emiet (DIEA).t ed t o
o- xyl ene, x es,. chl.orobenzene ene, ~and. t he, li ke | S t of the
fl uoto of t%%%é%zﬁ%g e 9‘3@&“@?%&1@% @%’ '? %1 '%la%ay%:Clyig(?[‘lajmdﬁlﬁoen'gﬁ%%#ﬁ%@a I ng

provi des t hecthgpipetidice, @hd flerlikel SoA&hts it epn pelisedan step (Peinélodaid avd hdi sol vent
or neat, Schenme 7: Method to Synthesize 6-Substituted Pyrazoloquinoline a) 1
equi v. diethyl 2-(ethoxynethylene)nal onate, 125C, 3 his, b) Ph20, reflux, 30
mn-3 hrs, c) 4 equiv. oxalyl chloride,4lcat. DNIF, CFl2C12, reflux, 3 Ins, d)
2 equiv, aryl hydrazine, 2 equiv. triethylamne, o-xylene, reflux , 12 hrs.
e) SnCl2, nethanol, reflux, 12 Ins. 0 bis(chloroethyl)NL.1-1C1,

chl orobenzene, reflux, 72 hrs. 101631Ceneral Reaction Schene 7 shows a
representative synthetic nethod for



the synthesis of 6-Substituted Pyrazol oquinoline. The 2-nitro-aniline of
formula 33 can be reacted with diethyl 2-(ethoxynethyl ene)nmal onate under
heating to aWPap@/1544p8 an addi ti on-el i m nation type reactricans2indasc201
2-nitro-enam ne of foinmula 34. Them al cyclization of the conpound of fornula
34 provi de;s1 g hydr oxyqui nol i n of formula 35. Solvents that can be used in
step (b) iffgdo St P e X Aghes| SHATeReazang, Qlushre#pd thet e | Dispkagemspine® the and

sim | ar hi ghokobft thé@oRSivAl 05 f@ﬂ'uﬁ el §cy@¥é%ﬁﬁ§h&@r Hécatlﬁé"ﬁrowdes the
hycl roxyqui nol i ne of fornu to the chl oro-quinoline of Tornula 36 can be

acconpl | shecamae‘mﬁ*g)féorewla&%gatﬁt%dh@@m PeiforEeth #ith geliet etnegbl vent and

optionally catalytic MK Chlorinating agents that can be used in step (c)

i ncl ude but safeme®tAkdrihERME@oP¥AS thé&ﬂ'e qf(bﬂj‘é'razﬁl(- -gﬁ % 1549

chloride, phosgene tri phosg@(}gorpm $iyPLyRhzotdy u‘ﬂ{dhﬂ gents Sol vents
that can be used in step (e) include but "are not mted to chl orobenzene,

met hyl ene chloride, 1, 2-gjchloroethane, chlorofor m and simlar solvents, The
cliloro-quinoline of Forgula 36 can bc reacted rvitth asyl or heteroaryl
hydrazine to fow the yclic oxo-pyrazol &, of for mul @ 37. gani ¢ bases
that can be used in ste G J/F( jte® to triethyl am ne
(TEA), diisopropylet H:yl an
(DB1.1), 1,5- DiazabicycRo[ 4:3-
like. Solvents that can ¥
o- xyl ene, xyl enes, chlor

cygt o[ 5-4. 0] undec- 7-ene
\- et hyI pi peridine, and the

=

used in step (1) inc 1ude but are not limted to

ehe, toluene, and3®he |ike. Reduction of the

nitro group of the compound of formula 37 provides the conpound of fornula

38. The nitro group can be reduced to an am ne /usl ng reduci ng age such as
2,

0211- 12g, ang-the |ike. The

SnCl2 in net har&ol ,ClFe/d—|2 Raney Ni
fpoiind oeac ed*vm t f, bi & or_ kyDani nes

amne of th of fornulg
to provide the ey oof _for mul

i @ xyl cnes, CW

the |ike. BFs(c¢hlolNoal kyl) am nes that ©Ban be used i D;U p (0 %cl ude but are

Jimited to
not limted torgptionally substitutéd bis(chl oroethy¥BarninB, and the |ike,
Schene 8. Method 8B Synt hesi ze 2-tBRopheno- Pyrazol oqui nol i28& 41 a)
NaOl- 1( Et hanol, b) NaOH, Ethanol, c) NaOH. Ethanol, d)NCR CQR2 ao¥Pre, C)
pi perazine, 175 C, 72 his 101641Reaction Scheme 8 shb@®& 1a"rrzepr esentative
synthetic nmethod for the synthesis of 2-thiopheno-Pyrazol oquinoline. Reaction
of [Ile chl or & - fuPnisflivhé0sfin dibrubht sBHwiorHyhrbiomge, cat. DMF, CH;Cly, reflux, 3
3- hydr azi nyl t hisopheemi 2 agdhhdrziha Lecquivd sictybagiiee, contine.irefisx, dahrsg/o%.de a
conpound of fohhusl @ 140°CCBrids ti ons that can be used in step (a) include but

are not limted to MOH in ethanol NaOl -1 in MColl, andthelike The
conpound of forg‘bq 40 C%Qra nnv§)ch'%r(§31d6tS Otshe cr%g?awe ohelc 41 under
basi ¢ conditi ons. ndi T1 ons ?aﬁa(t AR Be SULES ¥ e CORVEres f t he

conpound of thé orsynthesi#A0 of 0 I@&)efaamb]oxlyl i &-(Iapemltmt—yt)pr ol 8- @ﬂorphbdhhﬂdﬁ) but are
not limted to taff n Me01 I e corrpound
of for mil o BIVERABEI o VS PL O s P RS ¢ g5 petng SRR A R ﬂ&ﬁ

decar boxy| afjidedxyysihdlihe GGﬁcpmmalao tSobvepts @ige BaebeOfsed| i gl (apinclult Swlacesrent of a
[ luoro group of th 0 d la 27d Wt i.perazi ne ynder heating
provi des t &S E‘HE“‘SKP ﬁL‘E‘S’r "ﬁﬁeég‘@'mﬁt é‘f}”](&E)thgaﬁP Eﬁg PR Ef?l#%cfowlttﬁ sol vent
or neat. Sct)&ﬂefs&n Althesdmoun® oMRiMOE 300 Mlﬂﬁ@-bﬂ@m umolme of formula 31

6, 8-di fl uoro- tp| per azin-1-yll- pyrazol ogui nal | ne equi v. .oxalyl

chloride, cHf. bepipgmplishesicysing 3 ghlpijiating agept dn attylogﬂ@tfd. wlveatrayqd crpyatwélz. ne, 2

equiv. tri eéa&yﬁ@rmpecmmmr@ragmg mtddaes,be 32edhih Sed @D Gncluk binsre n&dlindika G 72
brs 191651Reacti on Sche Pr esentative synthetic nethod for the
to oxalyl chloride, P(O)C13, PC15 1h10ny chloride, phosgene triphosgene, and similar

chlorinating agents. Solvents that can be used in step (b) include but are not limited to
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synt hesi s of 6, 8-difluoro-7-(piperazin-1-yl)-pyrazol oqui noline. Conversion of
the conmpound of formula 41 to the trifluoro-chloro-quinoline of fornmula 42
can be accorpPR¢lag4issi ng a chlorinating agent in a hal @gematesiosusivent and
optionally catalytic DVF. Chlorinating agents that can be used in step (a)

i ncl ude but not I| ted t C13,  PCl th| onyi
chl ori de, Cﬁg)ggog%zém M ERage Or%)éh!fgéjf f%rﬁr%%ﬁhaeﬁl%‘ﬁi@?fa 1 Agd é’fj‘@ﬁ‘@ olvesfy vent s
t hat can beéThasohbbro- qulsmlep c(fa)muna:lsudm bhratebenhens] ometdydrang dehinertb de,

1, 2-dichl or ar. soJvents. The chl oro- qU| pnol i ne of
forml o a9 85 g TEey Bl bEOSGREN GHSrith e D s fh ht hoCed et (e

oxoI p)(;r atz) oliclafe Hubaredon lididad Qrgaiyl emPagEEAJ, atopeayldag| usad (DIESY, ep- (b)

I NCl ude ut ar

(DI EA), E%‘ﬁm %&7&‘{%;@@9{3@1%@(:10[&EA]nondsl i sopropyl ethyl amine

Di azabi CyC|r@e{tHy1§p&1dﬂQDa15i 28 @ik DISbventNtiat €4 d HeB ik kidh (&, in@ié Bud@rel Adke.
Sol vents that, can be used in step (b) include but are not limted to

o-xyl ene, XYHEAdE o-gkEr %@ﬁ%é@@roqu?eﬂén@lue%Fn&n@ He ek eDisphrespieacen®nt of a

iluoro of thgreenmeudthpdind & Mth@a 438y myalccmhe Gndd¥ Rgidgnsevidledt i ng
provi des the conmpound of fornula 44a-d. Step %3 can be perfornmed with

sol vent or qEgRpundef famplagh. ﬁ/@?lﬁ@cfatlbegﬁ?ﬁﬁ%ﬂs‘f% sqdvem efgied. 7- (pi per azi n- 1-y1) -
pyrazol oquinolinc a) 4 equiv. oxalyl chloride, cat. D vlF, CH2Cl2, reflux, 3
his; b) 2 equiv. aryl hydrazine, 2 equiv. triethylamne, o-xylene, reflux, 12
hrs.175C, 12 his; Sehemes Methpg thSynthesimd RebstititeshP Berdaguindinshons a

representative synthetic method for the synt heS| s of

6-fl uoro-7- I»(plF‘per azi n- 1-y1) - pyr azol oqui noFI i sjhver si on of" tfle npound of
formula 45 %t di f1uo hi orﬁ qui nol i oreul a 46 De %Ec npl i shed
using a chl ,mg_»g al_egenat ongt | y~cat al ytic

DVE. Chlori natuopg agents thlagit can be used i RoStep (a)_iﬁcl uge but are not

limted to oxalyl chloridess P(J0)€13, PC15, thsonyl chloride, phosgene

tri phosgene, and simlar cﬁ\ I'mati ng agents. Solvents that can be used in
step (a) include but aresnot linmted to ¢hlorobenzene, nethylene chloride,
1, 2-di chl or oet haneg, cl,\dr of orm and rsi ni-Nar sol vents. fFhenN

&n he reas ghenyi hydr azi ne
or mul a 43a, bases that can be
M nited to r(\i“et yllii am ne (TEA),

dii sopropyl ethyl . &wine (DI EA), 1,8-bi azabicycl D] undec- 7- ene (DBL1),

1, 5- Di aTabi cycl 0[4373 0] non-5-ene (BBN), N ntthyl pi per3i9?j| ne, and the like.

Sol vents that can be used in step &yé include but arc not limted to

o-xyl ene, xyl ahwqulwhe%lb%{qﬂz%@et pEakenatgnt2StGe3 iy s) Ph%ﬂF%‘E‘eﬁBnt of a
fluoro of themibdbourld oIV exatilichionide caf P |Cébﬂzzli€ﬂ‘éxal§ﬁﬁ%td)%§‘é}tli’ #1pr ovi des
t he conpound bYdr{lZ(liresrﬁleaUlMtactdiylalStné?O cdyneg galup e 1 rst o Yéce, Wictandolefleht or
neat. 46 47- 1Bbiselirbistchlorauyhdid. t161 Splerdbendiene rglugpi2der-azi n- 1-y1) -
8-trifluoromethyl- pyrazol oqui noline a) 4 equiv. oxalyl chloride, cat.
DML7, Cl-1202, rle¥dhx, @npriakRedghorpScheme V shawsyd repipshmtpsivpneyntiRtieggihed for

triethyl am e, o:o00l BR& A&l ¥rabRoalinb el H3E2-rto-Wifie &torkfita 83 cafibeFi 1S

reacted with diethyl 2-(ethoxymethylene)malonate under heating to afford, in an addition-

elimination type reaction, the 2-nitro-enamine of formula 34. Thermal cyclization of the
compound of formula 34 provides the hydroxyquinoline of formula 35. Solvents that can
be used in step (b) include but are not limited to diphenyl ether, Dowtherm® and similar

high boiling point stable solvents. Conversion of the hydroxyquinoline of formula 35 to
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101671Reacti on Schenme 11 shows a representative synthetic nethod for the
synthesis of 6-(piperazin-1-yl)-8-trifluoronethyl-pyrazol outiinoline.
Conver si on ovoeme/1gdipound of formula 49 to the tl uoro- CATYPWIWHWSI | ne of
formula 50 can be acconplished using a chlorinating agent in a hal ogenat ed

sol vent an i onal | Chl o at.ing agents that can be used in
step (@) i ﬁ%ueroﬁﬂinog?ee%]%f‘x %6 8% O 3006’95{1'%}?6d clﬁﬁlgrai TNy eera' 1a 51 5,
t hi onyl chh@bgdﬁwdpﬂ@&gen£omkmmhoagﬁneIMﬂﬁdCBhﬂhﬁﬂ@aghh@mmnﬁhb@gmagents.

Sol vents that can i te clude i e t_ are t.limted to

ehl or obenz&l8 (c)n’é’Fﬁg? gﬁtearﬁ rﬂob?f“dtgd (“i o’éalﬂ %’E‘ir{gfebg{dﬁgﬂe})gghfh&n& gﬁ?ﬁ‘%nd simlar

sol venlt ﬁ d-Bh@sgfﬂhdlﬂplQ)fsgéﬂeOd’nﬁ-sﬁMlaﬁ Glhlbrll’l&uﬁﬁ age@fsrrablaefléﬁtham? beugeleaxcige@(cg th

pneny yar.a eto or the tri Cl.1C oxoprazo or nul a ganlc

bases. t hat EaHe e dof i jmited, o (‘1%8/ TGS RIeHT MBI ey 8*?1%46 pafiedarordae i et hyl

grfi neb( TEAl)clll[ogﬂfb&g?de%Mhﬂt?sBMent@mFDI%@clﬂ&ilésﬁ}nghﬂe &Lformulell 36 Zan3be reacted »%mh (BN |
azabl cycl O undec - azabl cyCl O . 9. non- ene

N. met hyl pi pBHicdibgroagi hydagng .t<k§> g@f Vrasiyelic 9>fPaW%ZaIV? %fet[oug‘éeu 3]7n Qeac (b)

i ncl ude buth,@k&nQbn bU\Qse'%ilnlloﬁépléMWﬁdtJ%?eOQ&/lﬂﬁ%% b1t Selnd orgayl cne,

xyl enes, chl orobenzene, toluene, and t pl acement of a fluor of the

conpound ofdiiserenyleaiyt 1 agineh AL i &Bl%ﬁa@wlqﬁ%muﬁ@ec&w d&BWhe 1¢onpound of
formul a 52.n;3t.eR,Gh. mr;bnbﬁembfgfp\r>nﬁqnéw,lklpéfahn\éemd ¢ 1iREaolverENBAR a2 Met hod
to Synthesize 7 6 bi s( mor phol i n-1-y1)-8-f1 uorol ayrazol oqui noline a) 1 equiv.
di et hyl 2- (bétuﬁ%i)dy iep 1@%@@#& @ﬁ&?’félmm@%o cxyRng, wl@nesbghl@hlze@zenp,etpmm@; 30 mn -
3 br s; ¢) %nﬁ e, %@ugl]i (ﬁ'lt% hﬂ% gr&ﬂ)t ?f tpévkgmpogilld %f@&mufaej?l vid& s d) 2
equi v. aryl hydrazi ne, equiv. triethylam ne,” o-xyl ene ref ux, 12 his; e) 5
equi v. nor phmlpbln@ of forEulg, 381(? hésitrRazpicombSeiend tolaR aghiewsing rctbpmegemt ative
synt hetic n i

7, 9-bi s( no;gg | n- Z-m%k-%@%gl Eg/rﬁs %ayr%glz\lcl) kglqaﬁzdlplt%zglﬁon%%lféﬂk%n 0 tlﬁe conpound
of fornula oﬁ:ﬁhet @ntpoand ofi foxnaila 38 tam he nganicl witto biglghlarelkeDeineroloi mevide the or nul a 54
can be accaonplishe h [ nd d.

D spl acenen[rl% En*& fé‘rﬁwi‘a 1y %81% LAt 81%9&38% ;g?éfd%@éé? Lt’)‘ga}}u%%w e S’ot 1%Ft|e§]‘e under
heati ng prav lod@fcnt h@lehesl, dyo:dobemztne; foluanx, cand)bhehpyrﬁm@hbmafkyf)mnmm @atsBn Step (e)
can be perforned wi th sol yent or n .1 thod to S thesi ze

678 bt s{ morBnaRhe 1 v ofF aeiy Floirnonotaymicdq O Ghrbfi, fbbGR:

2- ( et hoxyndisiplil@behyiphong bl thd Bke. C, 3 hIS b) Ph20, refl ux, 30 mm- 3 hrs; c)
4 equiv. oxalyl chloride, cat. DN F, CH2C12, reflux, 3 his; d) 2 equiv.

phenyi hydrazine, 2 equiv, triethylarnine, o-xylene, reflux, 12 his; e) 5

equi v. norpholine, Schéme@: MELD DA sze RERi6HhDD-ISEHRIRuINdliIEHOWS a
representative synthetic nethod for the synthesis of 6,8-bis(norpholin- 1
-y1) - pyrazol oqui nol i ne. Conversi on of the conpound of fornmula 53 to the
tricyclic trifluoro-oxo-pyrazol e-quinoline of formula 57 can be acconpli shed
using the protocol disclosed in steps a, b, ¢, and d. D splacenent of a fluor
of the compound of fnmula 57 with norpholine under heating provides the
tricyclic trifluoro-oxo-pyrazole of forrmula 58. Step (e) can be perforned

wi th sol vent or neat.
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Schene 14: Method to Synthesize 8-fluoro-4-niethyl-7-piperazin-I|-yl-
pyrazol oqui nol i ne a) 10 equiv. ethyl acetoacetate, 1.1 equiv. NaH, DVA,
125C, 10 m nwWO2p/1P@88L3, 0.5 hr, c) 2 equiv. phenyl hydraziuseis@dscequi V.
triethylam ne, o-xylene, reflux , 12 hrs; d) equiv. piperazine, 125C, 72
hours. [01701Reaction Scheme 14 shows a representative synt het| c nmethod for
t he synt hesis of o) \

8-fl uoro-4-rnethyl-7-piperazingl -yl - pyrayo ui nol i ne. Reactlon fst e

di fl uoro-isatoi c anhydri deogf {d mul a 59 w thm ethyl acctoacetdte\ n/the
presence of a base:lprw des /t hg hydr oxyrret hyl gui nol i ne of fornmylda 60.

,. e \

are not |ingte BNl \

l'i ke. Conversion QE t he conpound of for mil A 60 to the F N

di f1 uoro-chl orometnyl qui noline of formulas6l can be acconpl uﬁhed using a
chlorinating agent. Chlorinating agents that can be used ig step (b) include
but are not limted to oxalyl chlokide, P(0)C13, PCl5, th{onpyl chloride,
phosgene triphosgene, and simlar c rinating agents. Th

di fl uoro-chl oro- net hyl qui nol i ne gfNfornula 61 can be rﬂa&t ed with

phenyl hydrazine to fof mthe ri cI =G OX0= pyrazel e of a 62. Organic
bases that can be used in s i nclude but ar ’I mted to triethyl

am ne (TEA), diisopropyleth e (DI EA),
1, 8- Di azabi cycl o 5. 4. 0]undec 7 ene (DBLJ), @ azabneyel o[ 4. 3. 01non-5- ene
(DBN), N-rnethyl pi peridine, andcgtghe |ike, ts thgp can be used in step

(c) include but are not limted to o-xylene, xylenes, chI or obenzene, tol uene,

and the |ike. éitmmgﬁﬂanﬁ)l@afomftﬂauwmoﬁ *E%aﬁanmww; blihQkymul a 62 wth
pi peri zi ne un for a

t des compound of 63a St ep (d) can
be perforned rﬁﬂg(%llzg IQ]rz(m@nea [0171] It is understood that

conpounds of fornmula (1) nay be single conponents or m xtures of

di ast er eot ners d#lédhantReoactmnsSahéme Bestouls st i‘dpl:ﬁsérma’!'slecsmnt@tt)c oethbdifor dhi r al
centers. [017 er stood.that..co can ist in

Tt eront | CaprEShes TSP ARADRRPES "RIRPUEe e AR h oR® ohBME: F onrrent
enconpassi n whie rremy‘pﬁ)-lhmiazlt)ﬂﬂﬁophme 2acartegylatel mﬂerlem aobndexins toalbmtmﬂe R the

di fferent tautone of .Lhe c unds, .and t i,libriu tween said
for e oan HOTIPR TR SR UiHS (REROrasaHE Hea ol bbb sRSR0r  or ml o
(1) can exi®tNaagl tmhamemoasmﬂwm dnelteanike. tmtoom@mnﬂ df osrmubt 40uda@reer i ¢ form
Btautorneric form C The errbodl e |nven i.on i cI ude sible
Caut orners. GPEHE T BRSO TPBHIA Uy b ok Cmaitis et oo 1
under st and \isB@tordepesndirsion @ﬂtﬂehamgajddmftfmﬁﬁa g totth@carrmvyﬁah@d of fdratmul a (1),
addi ti onal taut oneric forns are anticjpated and. enconpasse [01731 in

et whor o R R e R te B (i Bkerk %@5}%@.1}4 R St fiket e

nont oxi ¢ aCéo@lgi:}ﬁndD%iiefoﬁﬁ'ﬁl& S41 Ashrivei Sdnkeddon afe thfpraaPauREsuRS2RRILS My be
appropriate | es of pharnmaceutically accep tabII)e salts are organic acid

addi ti on sacil%rb%'#eﬁ@a uging FORRSY %hWieﬁchfrqmnah%%mce@wa a Jeeest@Bl e ani on,
for exanpl er (ResyhRuRd of PPMhIARGd Wil PRRRSHE ind@MRkiRg pRAAIRHR, cofpbfufdil &

mal onate, tartarate, succinate, benzoate, ascorbate, aketogl ut ar ate, and

u, -gl ycer op‘f?ﬁﬂ\ﬂhé@l& Steguifed el be Pevienmyd it selPRtoT ARE; al so be formed, including
hydr ochloride, sulfate, nitrate, bicarbonate, and carbonate salts.

101741Phati naceutical ly acceptable salts may be obtai ned usi ng standard
Scheme 9: Alternative Method to Synthesize 6,8-difluoro-7-(piperazin-1-yl)-

pyrazoloquinoline
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procedures well known in the art, for exanple by reacting a sufficiently

basi ¢ conmpound such as an amno with a suitable acid affording a

physi ol ogi caWpyo@osept abl e ani on. Al kali netal (for examoiras:®eohsceim
potassiumor lithium, or alkaline earth nmetal (for exanple calcium salts of
carboxylic acids can al so be made. 101751The cogaourbds of formula (1) can he

formul ated as phar madeut Ptlal ©conposi ti ons ang' a nijstered to a mammal i an
' xgapted to the chosen

host, such as a hegappat ept in a yarieti~e
route of adm nistraj i oratHy~or p ly,| by—n&ravenous,
i 761Thus, the present

e. 0
i ntramuscul ar, to al~a subc neous r 2
conpounds nmay be systlem cally adm nistered, e¢.9., orally, in conbination with
a pharnmaceutically ad:cegltlabl e vehicle such as a#2inert diluent or an
assimlable edible carrier, TI= N be encl osed in hard oft shell

gel atin capsul es, may be conp cor por at ed
directly with the food of the)ps apeuti c

pne or nore

gcal tablets,

an® the like. Such
.1% of active

g~ and” prfepaNati ons may, of course,
be vari ed and may conveni ently be between HQL? 2 o abBout 60% of the wei ght
of a given unit dosage fagam The anount of active aEppund in such

t herapeutically useful conpositions is such that an effective dosage |evel

Ty al S0 cont B b e R o e T A2, corn
starch or gel aﬁhrll;' e&éﬁplle‘gimtorslggedlchrgas’zlz @%ﬁc?ﬁlgﬁﬂﬁﬁz gé adi si nt egréti ng
agent such as Ci“ﬁ%ﬁt a'R%QctiORC%cﬂ&ge B ALGD o ALALG ing%k&hgﬁdm%:tﬂgd i Kge 2@

[ ubri cant such as gnesium stearafe; and a SWeet eni g agent such as sucrose,
fruct ose, |saocthose dr Gisgidnsrarvepperaainfll-dy-pymmiogagehte. sudfonassipeppenthent , oi |
of wintergreen, or cherry flavoring. be, added... \Wen .t he uni,t dosage fbrm
is cl capsu(iogl,p b'i"f% r?gy%%lﬁ a‘%ln,toillr}]‘e gtcrjlg? rlobcﬁlofooqur%%(fhélre i & éfon(%’fUIat% 5%10\%8 type, a
i quid car rdcesmplishglhvsag achiegatiabhgenoinla ielogangpal sodtchy hrelngptighaligahtalydar i ous

ot her materials . be present as,coati.ngs or .to otherw se. i f e

ohys! cal AR of Mfan SatE e BB SE A5 1F 85m D ansPueP RO TR BRI D: 115, o
capsul es rrlrxyllcbﬁe,clemt)elgl, N@l’g,hh'@ﬁjfladhldﬂi,de,vmosgeshaliﬂhaggeﬁds, @dlgﬁﬂiila&;&ﬁlotiht&ingi ke. A
syrup or elixir contain the active co und, sucrose ar fructaose as a
Swboteni ng g SOMERGP et 5 @b oRUA S DEEF R e SR GRS and
flavoring syzhichisrdethaid, ¥hiofof@hai@esithilawelenttX TEOUKIS®,quaidlind'at Ehdh 4psed in
preparing any unit egos_age form shoul d_be pharnmaceuti cal | <§(r:]t_cept aQ e and
subst ant i al 9% YRJFRLSEVED PRenY REdrarBh Mt Orarpt GYFdHIc PIR-mdel Yo e “ét i ve

conpound mMayrgRfc bREOHRO AL B8 uidtif sEYSbRiRRMAe bel 8350t PhaRdiAti-0RBadid devi ces.
[0178] The active, conmpoun m nj stered i ntravenousl

d may al so _be admn d or
i ntraperit diEad ‘VISBVOPBH?W%“aérﬁn?)EDIiEﬁ'j)eb?i]%?ﬁablsml?hs14(9ﬂ1‘§’d@ﬁ'7ﬁ¥‘e(%[tji\)é‘corrpound
or its sal tiSiaeaRyDe4RY BRM-Snd MM RlmetRRbipONBd, ¥ndin &lle WebiDerds MANLRXI C
surfactant. Dispérsions can al so be prepared in glycerol, |iquid polyethylene
gl ycol s, t riedised instep AhdineHde  atg npwem&dﬁo andlang xglenes, chlprgbenzesicdioligns
condi tions g iRiALA8FAOLS 6r o AIES 6r BE ERALARE BSIHARLA Dinf, LGS SRR Ve Lo
prevent the growh of m croorgani sns. 10179] The armaceut 1 cdl dosage forns
sui t abl e f omdemijeatdng pravides thatempand e&formtsl ei~s§l‘ep () sambeipotsmebmithi ons or
di sper si ons, ar..sh6El| € powders conprising the active ingredient which are
adapted for the extenporaneous preparation of sterile injectable or infusible
sol utions or dispersions, optionally encapsulated in |iposones. lit al
cases, the ulScheme &0:d¥etyd th Symbhedizzid-Oudre-7sipérerdzin-1fyDupyraasldqwnabice under the
conditions of manufacture and storage. The liquid carrier or vehicle can be
a solvent or liquid dispersion medium conprising, for exanple, water,
et hanol, a polyol (for exanple, glyceral6- propylene glycol, liquid
pol yet hyl ene glycols, and the like), vegetable oils, nontoxic glyceryl
esters, and suitable m xtures thereof. The proper fluidity can be naintained,
for exanple, by the formation of |iposones, by the maintenance of the
required particle size in the case of dispersions or by the use of
surfactants. The prevention of the action of mcroorgani snms can be brought
about by various antibacterial and antifingal agents, for exanple, parabens,




10181] For topical adm nistration, the present conpounds may be applied in
pure form i.e., when they are liquids. However, it wll generally be

desi rabl e t owadmsnissider themto the skin as conpositi onsp@iuh@gidth@t i ons, in
conbination with a dennEttol ogically acceptable carrier, which nmay be a solid
or aliquid. [0182]Useful solid carriers include finely divided solids such
as talc, clay, mcrocrystaliine cellulose, silica, alumna and the IiKke.

Usef ul I|qU|d carrleﬁ§ i 86l usle water, al cohofis of! cols or

wat er - al cohol / gl y; oI l e ds,LE? mhlch t heRipres oundspcan be dissol ved
or dispersed at ef' Ve evel s, —opttonal | he fai d—of—non-t oxi c
surfactants. Adjuva sug a§\1ragrance§: 8 dFtion antim crobial agents
can be added to dptimi zeNt he properties for & glven use. The resultant liquid
conposi tions can be &pplgsed from absorbent pads,ggised to inpregnate bandages
and ot her dressings, or sprayed onto the affected area using punp-type or
aerosol sprayers. WO 21818/38PCT/ 1JS200810662111 [ 0¥83NThi ckeners such

as synthetic polyners, fatty ds, fatty acid salts and ers, fatty
al cohols, nodified cellul oseg or nodified mneral nateri. s can al so be
enpl oyed with liquid Rarrier's to forfhspreadabl e [
soaps, and the |i &g, F , tion directly RQ
[0184] Usef ul dosage thq conpounds of formula
conparing their in @ctivity, and in vi * ¢ i n ani mal nodel s.
Met hods for the extraoolamlon of effectiv PacheS i nHmM ce, and ot her
animal s, to humans are kpewn to the thoseﬁw icéd i, the art. [ 0185] The
anount of the conpound or an active salt or derlvatlve t hereof, required for
use in treatmeni w. t on artlc r salt elected but
also with the? %ﬁ?@“ Fﬁqd%* %f@é 2l WQ Hedry ?ﬁ@”&dﬁﬂ§W?%ﬂn%elng
treated and tﬂéq‘é{&én%fhﬂa‘@’é‘ﬁd% Xlew 6 ‘”E h{?attlsé;ttulaltfdc)v& PrCo@ it ti matel y at
the discretion of the attendant physician or clinician. 101861li n general,
however, a sui ta[@i@%doa.&a&’ﬂoln'Sch@mé 10 tshewd anefeLhtafiveOfPnBlROY ncthod Fot @eabout 100
nmg/ kg, e.g., fromabout |to about 75 ng/kg of body wei ght per day, such as
0.75 to abotifthsns afOBEproki-(RingFagHY biskhy it ewinaine ¢ ﬁ@nteé%?rppgﬁﬁ cpEpowdy
preferably tffrotrma EERORe gtﬂutrot&to%qttﬁém/o@%mutsoﬁcaerb%fa@croatynyheurtmh@% range of
1 to 60 ny/kg/ day. The conpound is conveniently adm nistered in
uni t dosagechi@ingiing ageneia tlegenétedns%tith rgd epianaline@aliric Dédhv Ehlognating 10 to
750 ny, m)si eg&’ & DALEH {¥d irPstd (a?%wgbw ar@G t'ﬁﬁl% d:'drtgfo agylec'ﬂ orfd€Tp( ﬁtblt dosage
S deal 1y

form [0188 y, the acti ngredi ent s m nistere achi eve
peak PCls, thionyl chloride, phosgene triphosgene, and similar chlorinating agents. Solvents that

Ngel's, ointnents,
i i~ the user.
he det erm ned by

can be used in step (a) include but are not limited to chlorobenzene, methylene chloride,
1,2-dichloroethane, chloroform and similar solvents. The difluoro-chloro-quinoline of
formula 46 can be reacted with phenylhydrazine to form the tricyclic oxo-pyrazole of
formula 43a. Organic bases thatl can be used in step (b) include but are not limited to
triethyl amine (TEA), diisopropylethyl amine (DIEA), 1,8-Diazabicyclo[5.4.0Jundec-7-ene
(DBU), 1,5-Diazabicyclo[4.3.0]non-5-ene (DBN), N-mecthylpiperidine, and the like.
Solvents that can be used in step (b) include but are not limited to o-xylene, xylenes,
chlorobenzene, toluene, and the like. Displacement of a fluoro of the compound of formula
43a with piperizine under heating provides the compound of formula 44a-d. Step (¢) can

be performed with solvent or neat.
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pl asma concentrations of the active conmpound of from about 0.5 to about 75
RM preferably, about 1 to 50 1,t1lvl, nost preferably, about 2 to about 30

1, 1. M Thi s Wayougasdshi eved, for exanple, by the intravecoas2ipeati on of a
0.05 to 5% solution of the active ingedient, optionally in saline, or orally
adm ni stered as a bol us contai ning about 1-100 ng of the active ingredient.
Desirabl e bl ood | evels may be nai ntai ned by continuous infusion to provide
about 0.01-5.0 sphédad/ 1lrMemhodYo SyritRésie bl(piperdzit-L§1) O &riMFb@biyng about 0. 4-15
ng/ kg of the active ingredient(s) pyf:2dio@lidbimedesi red dose may conveniently be
presented in a single dose or as divided doses adm nistered at appropriate
intervals, for exanpl &, asHwp, three, four af, wwpreosub-doses per day. The
sub-dose itself ?& bel furt hell divided, ©~g.,11into ajnunmber_of discrete

| oosel y spaced adm ni dUNAY~ ofOt he_l1nRvention can
optionally be adm ni £t efed_al one_or in conblpationw th_one or nore other

t herapeuti c agentsRthaf afe effective to Breaf diNsorders of the CNS,

i ncluding, but not limteggto, AAML (Age Assdci aggd Menory I npairnment), M
(MIld Cognitive Inpairnment), Alzheinmer's disease, schizophrenia, denentia
(due to HV disease, Parki nson di sease, head trauma, Huptington's di sease,
Pick' s di sease, Creutzfel d-Jdi sease), and delirium ¢ 0191] The routes
used to synthesize the corrpoof the invention are show

n Schenes 1-7
and the general nethodg usgdyare detailed bel ow SYNTHE[L{f EXAMPLES OH O
[01921Step 1Et hyl _4- hydt oxy- 6\.nitro- quinol i ne- 3- cafboxyl ate (3a): Equi nol ar
guantities of 4-n Qe an di et RyT &t hox{aret hiypkenie~fal Bnat e wer e

conbi ned and refi uxed 3lhours at 120 C, Etha as |removed in vacua to
afford the 2-(4-ni Rfoplien -am nonet hyl ene- maRoNIN¢ atNd di et hyl ester in
guantitative yield. Th ulting solid was added {0 rref | uxi ng Dowt her m AO
and mai ntained at that temggerature for 1 hour. The nj x¢aure was cooled to 80C
and added to ligroin. The solid fornmed was colle by filtration and washed
wi th hexane to afford product in 30-80%yield. 1HNHVIR (DVSO-d6) 5 (ppm:
1.24 (311, t, J = 7.14 Hz), 4.21 (2H, q, J = 7.14 Hz), 739 (111, d, J = 9. 06,
Hz), 8.47 (| H) dépiv omalf.cQBridd o4t/ DM@, CHBCErefil:ti3 by b) 2 8quBh atyl hydrazigk, J = 2. 47
Hz) . rniz. 263eid.Mi¥hylamine, o-xylene, reflux, 12 hrs.175°C, 12 hrs; ¢) 175 °C, 72 hrs

[0167] Reaction Scheme 11 shows a representative synthetic method for the
synthesis of 6-(piperazin-1-yl)-8-trifluoromethyl-pyrazoloquinoline. Conversion of the
compound of formula 49 to the fluoro-chloro-quinoline of formula 50 can be accomplished
using a chlorinating agent in a halogenated solvent and optionally catalytic DMF.
Chlorinating agents that can be used in step (a) include but are not limited to oxalyl
chloride, P(O)Cls, PCls, thionyl chloride, phosgene triphosgene, and similar chlorinating
agents. Solvents that can be used in step (a) include include but are not limited to
chlorobenzene, methylene chloride, 1,2-dichloroethane, chioroform and similar solvents.
The fluoro-chloro-quinoline of formula 50 can be reacted with phenylhydrazine to form the
tricyclic oxo-pyrazole of formula 51. Organic bases that can be used in step (b) include but
are not limited to triethyl amine (TEA), diisopropylethyl amine (DIEA), 1,8-
Diazabicyclo[5.4.0Jundec-7-ene (DBU), 1,5-Diazabicyclo[4.3.0]non-5-ene (DBN), N-

methylpiperidine, and the like. Solvents that can be used in step (b) include but are not
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Cl 0 02N 4a [0193]Step 2: Ethyl 4-chloro-6-nitro-quinoline-3-earboxylate
(4a): To a suspension of 3a in chloroformwere added 4 equival ents of oxalyl
chl ori de folWVowed1pM3®0. 1 equi v. of dinmethyl formam de. TheTastwsH@miwas
refluxed for 3 hours and was quenched with 5 I\4 sodi um hydroxi de sol ution at
4C. The chl.or0 rmI cted, shed w 100 j.nl. water and brine
sol uti on, Il 5%9 ﬁhV %ﬂsﬁ%@? &ﬁﬁnguf\?‘ﬁf‘% andjt f’? é‘,}%d %?Piﬂ%ﬁ&eqfﬁ ated in
vacua. Pr odumb msleobdrapdaedi dfyfohﬁ@léyﬂt alithi gipériAne usdeﬂglea@@t PRPided Fhe N1?7412.

CbCl) 8 21-1, = 7.08 Il 8.31
Ell- ]1? d, (gg)rgg(gm 9§%Er§aa§2 %te]e caqﬁepegz%u@d(wzﬁl SO t)orn?qtrk 281 7 0410. 2) 5a

101941Step 3: 8 Ni tro-2-phenyl -2, 5-di 1?ydro- pyrazol o-0, 3-4 qui nol i n-3-one

(5a): In ayj dded_4a, phenyl hydrazjne and triethylam ne. The vial
was seal ed %h gtlﬁﬁfﬁf"gmﬁ%‘t kespz /s 91'?5(H’(YEIP%“l‘“‘I*hﬂ)‘BT‘B'@UbPY%%l"%‘BP?‘E’Gt ed by
filtration and was washed with nmethanol in 85%yield. 111-NVR (DN SO d6) 3

(ppm): 7.19 (114, tt, J = 7.32, 1.22 Hz)7.42 (211, t, Jo= 7.5 , 7.84
(1H, d, J = 9,03 Hz), 8.16 (2H, dd, J 0, 1.22 Hz), (8.82 (130._/s), 8.89

(111, (1, J = 2.44 Hz). ink 307.3 (M4+)=' 6a [0195] Stepd? oo
8- Am no- 2- phenyi - 2, 5-di hydro -pyrfazoloN 3, 3-c] quinolin (
sol ution of Wn et Bl . werr gl yti® agount$NO
F NH, - '/\
H N O\)
53 54 55

a) 1 equiv. diethyl 2-(ethoxymethylene)malonate, 125 °C, 3 hrs; b) Ph,O, reflux, 30
min — 3 hrs; ¢) 4 equiv. oxalyl chloride, cat. DMF, CHyCl,, reflux, 3 hrs; d) 2 equiv.
aryl hydrazine, 2 equiv. tricthylamine, o-xylene, reflux, 12 hrs; e) 5 equiv. morpholine,
175 °C.

[0168] Reaction Scheme 12 shows a representative synthetic method for the
synthesis of 7,9-bis(morpholin-1-yl)-8-fluoro-pyrazoloquinoline. ~ Conversion of the
compound of formula 53 to the tricyclic trifluoro-oxo-pyrazole-quinoline of formula 54 can
be accomplished using the protocol disclosed in steps a, b, ¢, and d. Displacement of a
fluoro of the compound of formula 54 with morpholine under heating provides the tricyclic

trifluoro-oxo-pyrazole of formula 55. Step (e) can be performed with solvent or neat.

Scheme 13: Method to Synthesize 6,8-bis(morpholin-1-yl)-pyrazeloquinoline
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- React

ion mxture was stirred at 20 psi of hydrogen overnight. Solid

filtered off and met hanol was renoved in vacuo to afford
8- anm no- 2- pheMmzesasasgli hycl r o- pyrazol o- (4, 3-¢) qui nol i n-p=raneiosiss30i% yi el d.
(DVBO-d6) 8 (ppm: 6,92 (1 H, dd, J = 8.79, 2.47 Hz), 7.13 (1H, n,

114- NVR

8.44 (11-1, d, J = 639 Hz). miz 277.3 ( . Exa_al 7a 101961S{/ep\&:

7.28 (1H, d, J = 2,47 Hz), 7,43 (3H, n),_8 20 (21-1, dd, ,T = 7, iil

2- Phenyl- 8- pi perazin-1-y1l-2,5-clihydro- zol o[ 4, 3-chui nol i n- 3gene (
Equi nol ar quangitles of Ga and bj s(enl oethyl)an1gz\3yerChI TNde wer
suspended | orobgnzegnre and s (N t 175¢C hoprs. sol
collected b r at+on—arrd nBt hanet, FRE n

di et hyl et her 5%yield, 11- 0-d6) 5 (ppn) -1, br),
(4H, br), 7RA2Y(1IM, t, J = , 7.39 (31-1, inkR; 11-1, m,
(1H, m, 8.22 R2H, cld, J = 8. 55F 0.98 Hz), 8.60 (1H, d, "5 86 llz)
(111, br). Ink.346.4 (NO. Exarrpleg% J s
1019718-(-N@th§ pi perazin-1-yl)-2-phenyi -2, 5-di hydr o- pyr |0[E 3-c]

qui nolin-3-one (7b): The title conpound was prepared following the pro

descri bed for 7 t;ead~0 1-
a) R Wlﬂﬂjrylr? th\’)!( é}?ebxﬂzﬁ 1844ac § ﬁ@'} 43
(DVBO-d6) 8 (paame‘lf'{ﬁ gemﬁ 1 W ) rf% “§ Lé 1
8 55, 0.98 Hz enllé‘% “’ m E%HZO) 'eé’.’iéz b %! 6’4

(MLI +) .

rni z
[0169] General Reaction Scheme 13 shows a representative synthetic method
for the synthesis of 6,8-bis(morpholin-1-yl)-pyrazoloquinoline.  Conversion of the
compound of formula 53 to the tricyclic trifluoro-oxo-pyrazole-quinoline of formula 57 can
be accomplished using the protocol disclosed in steps a, b, ¢, and d. Displacement of a
fluoro of the compound of formula 57 with morpholine under heating provides the tricyclic

trifluoro-oxo-pyrazole of formula 58. Step (e) can be performed with solvent or neat.

Scheme 14: Method to Synthesize 8-fluoro-4-methyl-7-piperazin-1-yl-
pyrazoloquinoline

@] OH O Cl (@]
OO OO - OO
F N’Lﬁa F N ~ F NG .

| |
62 63a
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5b 1019812- (4' - Chlorophenyl)-8-nitro-2,5-di hydro-pyrazol o-[4, 3-d one (5b):
The title conmpound was prepared foll ow ng the procedure described for 5a

usi ng 4-chl owephensdtydr azi ne i nst ead of phenyl hydr azi necTiiskig/mectiDVSO- d6) 6
(ppm: 7.50 (2H, d, J = 8.91 Hz), 7.90 (1H, d, J = 8.91 Hz), 8.29 (2H, d, J
8.91 Hz), 8,48 (IH, dd, J 891 2.38 11z), 8.88 (11-1, s), 8.91 (1H, d, J

2.67 Hz). inlz 34
1019918) Ani n a%éﬁ ﬂ“lé'rﬁg‘ e‘ﬁte Sy R f‘o%ﬁﬁ b min; b) %‘bl% 3- one
(6b): The tit e)czo af EFIY- GTFBUARRGS W ot bt r &2 BEsr T bed f or
6a using 5b. “HYX-BP uSS(ppm) 7.19 (1H it, J = 7.32, 122 Hz),

7.44 (4H m, 822(414 i.n) d, J 6,59 Hz). mz3118(mn
Exanple 3 1-1 7 1{/‘620052210 ol Scheme 14 shows a representative synthetic method for the

' - Chl or ophefiksR- i P&RaFEbA=rAdily 2-Sipdh My drp s AGRIRIES . 3Rehction of the
difluoro-isatoic anhydride of formula 59 with ethyl acetoacetate in the presence of a base
provides the hydroxymethylquinoline of formula 60. Solvents that can be used in step (a)
include but are not limited to DMA, DMF, NMP and similar solvents. Bases that can be
used in step (a) include but are not limited to sodium hydride, potassium hydride, lithium
hyride and the like. Conversion of the compound of formula 60 to the difluoro-chloro-
methylquinoline of formula 61 can be accomplished using a chlorinating agent.
Chlorinating agents that can be used in step (b) include but are not limited to oxalyl
chloride, P(O)Cls, PCls, thionyl chloride, phosgene triphosgene, and similar chlorinating
agents.  The difluoro-chloro-methylquinoline of formula 61 can be reacted with
phenylhydrazine to form the fricyclic oxo-pyrazole of formula 62. Organic bases that can
be used in step (¢) include but are not limited to triethyl amine (TEA), diisopropylethyl
amine (DIEA), 1,8-Diazabicyclo[5.4.0jundec-7-ene (DBU), 1,5-Diazabicyclo[4.3.0]non-5-
ene (DBN), N-methylpiperidine, and the like. Solvents that can be used in step (¢) include
but are not limited to o-xylene, Xylenes, chlorobenzene, toluene, and the like.
Displacement of a fluoro of the compound of formula 62 with piperizine under heating
provides the compound of formula 63a. Step (d) can be performed with solvent or neat.

[0171] It is understood that compounds of formula (I) may be single
components or mixtures of diastereomers or enantiomers if the substitutions on (I) contain
chiral centers.

[0172] It is understood that compounds of formula (I) can exist in different
tautomeric forms or mixtures thereof depending on the environment encompassing the
compound, that is, an equilibrium can exist between the different tautomerics forms of the
compounds and the equilibrium between said forms can be influenced by outside factors.

For example, compounds of formula (I) can exist as tautomers as shown below:
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qui nolin-3-one (7c): The title conpound was prepared follow ng the procedure
described for 7a using 6b. 111-NML2 (DVBO-d6) 8 (ppm: 3.25 (4H, br), 3.50
(4H, br), 3.W82(08154338 s), 7.00 (1H, d, J = 9.06 Hz), 7.20T([UsHM08/M6001 7.48 (1H,
br), 7.68 (1H, d, J = 9.06 Hz), 7.92 (1H, d, J = 8.79 Hz), 8.05 (2H, d, J =
8.79 Hz) 8 56 (11-1, br), 9.12 (1H br). ink 380.9 (M1"). Exarere 4 a N. 14N
N I %‘?5011244 'n-Ghlor ophenyO- 8- (4-yeihylpi per azi n-

-y9-2, 5- d| H Byitazol 04, 3- “hyi noRis - 30 & 7d) :%The (51) Ie Ico nd was
roc.edur;a/_é\,snr_\\b d>f or _Za_u% “and G
(R

pr epar ed fob<
1- r act hyl - pi pefazi -NMR (\BVMRO- m: 3\2-5/5(4 h 3.50 (7H,

In), 3.75 (311, s), 7400 (111, d, J = 9.06 Hz), 7.40 m), 7.48 (1FF br), 7.68
(111, d, J = 9ta@6mdriz)om A. 92 (1H, dautsherc Bma9 Hz) 8 05 e Rherictbrmd =.8. 79 Hz),

8.56 (114 ere emb%dlmzengs 0|_fl’ the Rventlon 1ncluge al? pgsmblg 1automers g’lf- tl}lle compounds of
formula (I). One of skill in the art will understand that depending on the definitions of the
radicals of formula (T), additional tautomeric forms are anticipated and encompassed.

[0173] In cases where compounds are sufficiently basic or acidic to form stable
nontoxic acid or base salts, administration of the compounds as salts may be appropriate.
Examples of pharmaceutically acceptable salts are organic acid addition salts formed with
acids which form a physiological acceptable anion, for example, besylate, tosylate,
methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, ascorbate, o.-
ketoglutarate, and «a-glycerophosphate. Suitable inorganic salts may also be formed,
including hydrochloride, sulfate, nitrate, bicarbonate, and carbonate salts.

[0174] Pharmaceutically acceptable salts may be obtained using standard
procedures well known in the art, for example by reacting a sufficiently basic compound
such as an amine with a suitable acid affording a physiologically acceptable anion. Alkali
metal (for example, sodium, potassium or lithium), or alkaline earth metal (for example
calcium) salts of carboxylic acids can also be made.

[0175] The compounds of formula (I) can be formulated as pharmaceutical
compositions and administered to a mammalian host, such as a human patient in a variety
of forms adapted to the chosen route of administration, i.e., orally or parenterally, by
intravenous, intramuscular, topical or subcutaneous routes.

[0176] Thus, the present compounds may be systemically administered, e.g.,
orally, in combination with a pharmaceutically acceptable vehicle such as an inert diluent
or an assimilable edible carrier. They may be enclosed in hard or soft shell gelatin
capsules, may be compressed into tablets, or may be incorporated directly with the food of
the patient's diet. For oral therapeutic administration, the active compound may be
combined with one or more excipients and used in the form of ingestible tablets, buccal

tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like. Such
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1020212- (4 j- Met hoxyphenyO-8-nirro-Z 5-di hydro -pyrozol o-14, 3-e] quino (
in-3- one (Sc): The title conpound was prepared follow ng the procedure for
5a using 4- Weemsx#4¥henyl hydrazi ne i nstead of phenyl hy @€&X5118/068241 NVR
(DVBO-d6) 8 (ppm: 3.77 (3H, s), 6.89 (IH dd, J 8.91, 2.37 Hz), 6.95 (211,
nm, 7.25 H

d..J =2.08 1-14 7.44 (11 d.,J = 91 Hz), 8.05 (2 , 8.39
s’ a3 omosispns, i Sspfiidasysndilplign Stedse D84 oF abiils eotingitny by
' - enet hoxy phemyze? o dehyoaipdsifyiiso il prepatai@ong i myiofabinmie,3be OMed(£@) mayhe title

conpound was prepared followng th raocedure fo a ysing,Sc. 11-1- NWR
(PRS0 d6) B RBEREY BSbergeesthith el et b urdhiots digimi s foyr. o o0

(2H, m, 7.7HO afnditht ofl actile Tomdpd¥Bd hZuch thefbperltitdily usdful dormpoBitiBds iktguch Bt @® (2H, m,
8.39 (11-1, d J = 6.@3 Hng raiz 307.3 (MY. Exanple 5 0- HN ThHN 7e
[ 0204] 2- ( 43MKEPRIPRHERT 0B OB PHRINED i n- 1- y1- 2, 5- di hydr o- pyr azol 0143- 0

[0177] The tablets, troches, pills, capsules, and the like may also contain the
following: binders such as gum tragacanth, acacia, corn starch or gelatin; excipients such
as dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic
acid and the like; a lubricant such as magnesium stearate; and a sweetening agent such as
sucrose, fructose, lactose or aspartame or a flavoring agent such as peppermint, oil of
wintergreen, or cherry flavoring may be added. When the unit dosage form is a capsule, it
may contain, in addition to materials of the above type, a liquid carrier, such as a vegetable
oil or a polyethylene glycol. Various other materials may be present as coatings or to
otherwise modify the physical form of the solid unit dosage form. For instance, tablets,
pills, or capsules may be coated with gelatin, wax, shellac or sugar and the like. A syrup or
elixir may contain the active compound, sucrose or fructose as a sweetening agent, methyl
and propylparabens as preservatives, a dye and flavoring such as cherry or orange flavor.
Of course, any material used in preparing any unit dosage form should be pharmaceutically
acceptable and substantially non-toxic in the amounts employed. In addition, the active
compound may be incorporated into sustained-release preparations and devices.

[0178] The active compound may also be administered intravenously or
intraperitoneally by infusion or injection. Solutions of the active compound or its salts can
be prepared in water, optionally mixed with a nontoxic surfactant. Dispersions can also be
prepared in glycerol, liquid polyethylene glycols, triacetin, and mixtures thereof and in oils.
Under ordinary conditions of storage and use, these preparations contain a preservative to
prevent the growth of microorganisms.

[0179] The pharmaceutical dosage forms suitable for injection or infusion can
include sterile aqueous solutions or dispersions or sterile powders comprising the active
ingredient which are adapted for the extemporaneous preparation of sterile injectable or
infusible solutions or dispersions, optionally encapsulated in liposomes. In all cases, the

ultimate dosage form should be sterile, fluid and stable under the conditions of manufacture
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qui nolin-3-one (7e): The title conpound was prepared follow ng the procedure
for 7a using 6¢, 1ll1-1-1\i/OR (DMSO-d6) 6 (ppm: 3.25 (4H, br), 3.50 (4H, br),
3.75 (311, sYO2p8B481H, d, J = 9.06 Hz), 7.40 (111, n),PCT/.U&B'Of(/%iw,l br), 7.68
(11-1, d, J—906Hz), 7.92 (111, d, 879Hz) 805(211 d, J 8.79 Hz),

8,56 (1H, r 1k raiz 205] 2-(4
"41et hoxyp eny(f%g 53 lr:}'%'fl %If)lferp%rr‘g’%l 1= %e) #gengxf ud&SISBWISQ BTeS{”m ba
[ 4, 3- dqui nO(bm]DI‘}Sﬁl-gOfw e(a?ﬂ@le whiee, etliahblea pdwlc(ﬂn(éxmﬂe ptepoi, @tbpiizht gtdig t he

B e Cans, Vg PR 3RS0 Syt B8 08 BRI oS noalis ekl BSoolnd 1 170 -
3. 0? HZ) fuithBle(rhidturey) therédB [TRHproper) ﬂu131.‘r368a1( gﬁénfsaﬂlt?ief: f(% Q@mgl?e%— 12) (Il’jl-e921( 1 %- ;I-

) = , r).
mz. 390. 4?%%%011 Nerssos f%&%glﬁeﬁepwegdb%fea%@z%&aﬂ%a&% 519N

4- hydr oxy- dispdrio- 6yt usteofSugasidex yTtat @etehfen ofTihe attich! & nﬁ&ﬂ&%htﬁﬁné/\/as
prepared foll ov%[r ‘%& rh ﬁrocedure escr bed in Step 1 using 3-nitroaniline
b GrpBRhior

i nst ead of ¥ fy vayioy ﬂ%m%@dﬁﬁsnts iorfmﬁiﬂpa{a eng, = 7,14
Hz), 4.18 CRdbbutdnolJpiendl, 3dkbidZacid, 8h13f1@r0@élllaﬂd gd, lilkd. TAnInBB: cadesl & 4D be 8. 32
(11-1, d, J 8.79 Hz), 8.48 (1H, d, J = 2.19 Hz), 8.71 (111, d, J = 5.76114

ntiz 263 3p(e§ﬁrpl)le tq)g}qlude 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.

{0180) Sterile injectable solutions are prepared by incorporating the active
compound in the required amount in the appropriate solvent with various of the other
ingredients enumerated above, as required, followed by filter sterilization. In the case of
sterile powders for the preparation of sterile injectable solutions, the preferred methods of
preparation are vacuum drying and the freeze drying techniques, which yield a powder of
the active ingredient plus any additional desired ingredient present in the previously sterile-
filtered solutions.

[0181] For topical administration, the present compounds may be applied in
pure form, i.e., when they are liquids. However, it will generally be desirable to administer
them to the skin as compositions or formulations, in combination with a dermatologically
acceptable carrier, which may be a solid or a liquid.

[0182] Useful solid carriers include finely divided solids such as talc, clay,
microcrystalline cellulose, silica, alumina and the like. Useful liquid carriers include water,
alcohols or glycols or water-alcohol/glycol 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 resultant 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.
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Ha 102071Et hyl 4-chl oro-7-nitro-quinoline-3-carboxylate (Ib): The title
conpound was prepared follow ng the procedure described in Step 2 using 10a.
"11-NVR (CDCYQRo@/1§4dps) : 1.46 (3H, t, J - 7.14 Hz), 4, 52Ci%0dg06201) = 7. 14
Hz), 8,47 (H, cld, J =- 9.34, 2.20Hz), 8.60 (IH d, J = 9,07 Hz), 9.02

Eé%gé] 7|- }\ll t\r]o-_ Zfo plﬁglnl;lz )T ;CE?I%ESi 5&3%}5'?8 o- pf/}}eggg%lg%?% %}%%iaélﬂf%t%%wli%sag{-s d&ﬁéa( 12a):
The title colpodsty washoby epaliid fdluloswsi g ntolidfiep romedunetdliesceanbash ba Step 3
5. 10°( 21 1. 04 YB Y iR o R0l bagles, g oty sefbsgineie 1 oo
Hz), 8.92 (likei fosjpplicavkn 8IS t¢ Mk sKirt pf the 1a . .
1o comound TS tbr et BhoFaT ol Ry “Re roeckiped ¢8R Bl PRCSPEp 4 usi ng
12a, 11-1- NoMparfigMBE4 &) viBo (aptivity; arl A iolddivitdy inJanimdl .0®Blelslz )MetBodéFor( thel, dd, J =
8.51, 2.20 egtzréjo%iblz gf}Hﬁ td SJ- SZ. 1£ilce!_grld’ IZe' 39.m%?SE1, 1, a}]ls 261@86 I-|Z1}n 7. 81
(111, d, J BUgeRyopy] efiegtiye,dosaggs inypice anid ophey pnimplsy fy upyans gre kgoym 9 thy 5
6.32 11z). thaepradilceddn hbkdt). | HN
[0185] 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.
[0186] In general, however, a suitable dose will be in the range of from about
0.15 to about 100 mg/kg, e.g., from about 1 to about 75 mg/kg of body weight per day,
such as 0.75 to about 50 mg per kilogram body weight of the recipient per day, preferably
in the range of 1 to 90 mg/kg/day, most preferably in the range of 1 to 60 mg/kg/day.
[0187] The compound is conveniently administered in unit dosage form; for
example, containing 1 to 1000 mg, conveniently 10 to 750 mg, most conveniently, 5 to 500
mg of active ingredient per unit dosage form.
[0188] Ideally, the active ingredient should be administered to achieve peak
plasma concentrations of the active compound of from about 0.5 to about 75 pM,
preferably, about 1 to 50 uM, most preferably, about 2 to about 30 uM. 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).
[0189] The desired dose may conveniently be presented in a single dose or as

divided doses administered at appropriate intervals, for example, as two, three, four or
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l4a

1021012- Phenyl- 7- pi perazi n-1-yl-2, 5-cii hydro- pyrazol o[ 4, 3-c] qui nol i n- 3-one
(14a): The tWoR®sdoHi®ow d was prepared foll owi ng the pr®€C&EHGr08/466205t ep 5
using 13a. 11-1- NWR (DVBO-d6) 8 (ppm: 2.84 (4H, bun), 3.17 (4H, brm, 6.99

(11-1, d, 1= 2.47 7.1 11- t = 7. Hz).,..7.21 H dd, J_.= 8.79,
> 47 H). oy S'é‘éﬂ%g%%?ef il (Si‘r“«%dsa ,“S‘?Jgiéla%l.’%é’%f!&‘)‘%l"‘é?dl‘?‘g(’ %91? nygber pf- g 79
1.10 Hz), 8lissktdlbbkelyspacednimindtGtichs( ML-11). EXAVPLE 8
14b 1021117-(4- yl pi. perazi n- -y.1) - 2- phenyl- 2, 5-di hydr o- pyrazol o [ 4, 3-cl
qui noli n- 3- one @3@@? : %‘ C?IP?qu@dSc%%%lﬂgﬁ%‘%ﬁ}ggmp%gﬁ%ﬁu@&eF@%l‘lnbgﬁﬁr%?”r‘?é’rpr ocedur e
in Step 5 llﬁid@glbﬁﬁﬁoraﬂdthloﬂmbﬂ’lyioﬁﬂ peeaderpeuticthddMR 1h&D30 RffeSivcpeMmiréat 2. 44 ( 3H,
?)1i_|1 26;31 (%ég%dffﬁlﬁ’.mh’f, é]z[é,‘l Tg]}lxéi]ﬁ’gt l.;tng()’t liniiPeﬁ tg,lkk:k}ﬂ &gel AS?SOC%-at%(? l\jfel:rr%grﬂf 7.2t
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.
[0191] The routes used to synthesize the compounds of the invention are shown

in Schemes 1-7 and the general methods used are detailed below

SYNTHETIC EXAMPLES

OH O
Oy
P
N
3a

[0192] Step I: Ethyl  4-hydroxy-6-nitro-quinoline-3-carboxylate  (3a):

Equimolar quantities of 4-nitroaniline and diethylethoxymethylene malonate were
combined and refluxed for 3 hours at 120 °C, Ethanol was removed in vacuo to afford the
2-(4-nitrophenyl)-aminomethylene-malonic acid diethyl ester in quantitative yield. The
resulting solid was added to refluxing Dowtherm A® and maintained at that temperature
for 1 hour. The mixture was cooled to 80°C and added to ligroin. The solid formed was
collected by filtration and washed with hexane to afford product in 30-80% yield. 'B-
NMR (DMSO-dé6) 6 (ppm): 1.24 (3H, t, J = 7.14 Hz), 4.21 (2H, q, J = 7.14 Hz), 7.79 (1H,
d, J =9.06, Hz), 8.47 (1H, dd, J = 9.06, 2.47 Hz), 8.65 (1H, br), 8.85 (1H, d, J = 2.47 Hz).
m/z 263.3 (MH").

cl O

2
N
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7.35 (1H, dd, J = 9.07, 2,47 Hz), 7.65 (211, in), 7.99 (211, m, 8.17 (111,
d, J =9.07 Hz), 8.53 (1H, s), in/fz 360.4 (MT). G N-NN 12b
102121 2- (4 WOaHBdTdi¥heny4) - 7- ni tro- 2, 5-ci i hydr o- pyr azoP6TASBO&G6629ui nol i n- 3-
one (12b): The title conpound was prepared follow ng the procedure descri bed
for 12a using 1lla and 4-chl orophenyl hydrazine. 11-1-NVR (DMSO-d6) S (ppm:
7.48 (211, d, m), 8.20 (21-1, m, 8.267%¢111, dd, J = 8.61, 2.08 Hz), 8.40
(111, d, J = 8. Gm9BE), S&p52: (EMy! d-chldro=6-2itR8qkiltoine-8-cQibokldik, (48), Tonhkz 341.8
(My. VO 25(1)130p8eésj1'c§rf1 élf3 aP%T c 02r% 0111% 8\’\{69662&1?& 4 e%lglj\)ralents of oxalyl chloride followed by
0.1 equiv. of dimethylformamide. The solution was refluxed for 3 hours and was quenched
with 5 M sodium hydroxide solution at 4°C. The chloroform layer was collected, washed
with 100 mL water and brine solution, dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo. Product was obtained by recrystallization using acetone. 'H-NMR
(CDCls) & (ppm): 1.48 (3H, t, J = 7.08 Hz), 4.55 (2H, q, J = 7.08 Hz), 8.31 (1H, d, ] =9.27

Hz), 8.62 (1H, m), 9.36 (2H, m). m/z281.7 (MH".

-~

N-N
. |
5a
[0194] Step 3:  8-Nitro-2-phenyl-2,5-dihydro-pyrazolo-{4,3-c] quinolin-3-one
(5a): In a vial were added 4a, phenyl hydrazine and triethylamine. The vial was sealed and
heated to 135 °C for 12 hours. The product was collected by filtration and was washed with
methanol in 85% yield. 'H-NMR (DMSQ-d6) & (ppm): 7.19 (1H, tt, J = 7.32, 1.22 Hz),
7.42 2H, t, J = 7.56 Hz), 7.84 (1H, d, ] = 9.03 Hz), 8.16 (2H, dd, J = 8.30, 1.22 Hz), 8.82
(1H, s), 8.89 (1H, d, J = 2.44 Hz). m/z307.3 (MH"),

-~

N-N

H.N [0
|
N
H

6a
[0195] Step 4. 8-Amino-2-phenyl-2,5-dihydro -pyrazolo-{4,3-c] quinolin-3-one

(6a): To a solution of 5a in methanol were added catalytic amounts of Pd on carbon.
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[021317- Ami no-2- (4 ' -chl orophenyl) -2, 5-di hydr o- pyrazol o- 14, 34 one (13b): The
title conpound was prepared followi ng the procedure described in Step 4 using
12b. (DVBO 089 2@8(1pg#d) : 674 (11-1, d, J = 2.20 Hz) 639 @crﬂmumwmwum 8.79,

2 19 Hz), 7.42 (1H, d, J - 8.79 F&) 7.43 (111, q, J .22 Hz), 7.86 OH, d,

8.51 20, (111 8. 47
(111, a, 3 ReogRabe g S 700 pRY W bpuit ey %Rh\ﬂqwfaz‘él%rédﬂ%]ﬂ'ég
- Chl or ophem:y}ia)ml \Waslpneﬁﬁwaizln-vacqol’fo%.ffoﬁi- Rhai‘ﬂl)&g)FZprheﬂylFm-ﬁlh@dlb%y&zélong cm]?l [ n-1 2
-one (1l4c re ol l owin e ocedure for a
Lo 135 oo take FONBEVE B BBOE0GH b aen: 6 aey il SBE R R, ) 5 as
(2H, br), 7144}27 (1 ng B)) ; 72§éﬁ8 c(,31-12 mm 87437(H§11H) $ho d1f 48, P6 7'@) 1 1& 25 (2T1,

dd, J =9.07 Hz) rniz 380,9 (M Exanpl e
10 NN 148 844(1H d,T'=6.59 Hz). m/zz773(Mn)

[ 021512- (4- Chl or ophenyl) - 7- (4- nzet hyl pi perazi n-1-y1) -2, 5-di hydr opyr azol o

Example 1

7a

[0196] Step 5: 2-Phenyl-8-piperazin-1-yl-2,5-dihydro-pyrazolo[4,3-cJquinolin-
3-one (7a); Equimolar quantities of 6a and bis(chloroethyl)amine hydrochloride were
suspended in chlorobenzene and stirred at 175°C for 60 hours. The solid was collected by
filtration and washed with methanol, acetonitrile and diethylether in 75% yield. "H-NMR
(DMSO-d6) & (ppm): 3.25 (4H, br), 3.52 (4H, br), 7.12 (1H, t, J = 7.47 Hz), 7.39 (3H, m),
7.45 (1H, m), 7.68 (1H, m), 8.22 (2H, dd, J = 8.55, 0.98 Hz), 8.60 (1H, d, J = 5.86 Hz),
9.12 (1H, br). m/z346.4 (MH").

Example 2

7b
[0197] 8-(4-Methylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo[4,3-c]
quinolin-3-one (7b): The title compound was prepared following the procedure described
for 7a using 1-methylpiperazine instead of piperazine. "H-NMR (DMSO-d6) & (ppm): 3.25
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[ 43-dqui nolin-3-one (14d): The title conmpound was prepared follow ng the
procedure for 14a using 13b and 1-nethyl pi perazine. 11-1-NVR (CD30D) 5 (ppm:
2.39 (311, HO2@8/8443841-1, bnn), 3.40 (411, brm, 7.01 PTHUSHIS/PL0P 47 Hz),
7.34 (111, dd, J 9.07, 2.47 Hz), 7.46 (2H, dd, J - 6.87, 2.20 Hz), 8.09 (2H,
‘(jﬁ'/ll 7 ) £ %ﬁ})lgﬁlkﬁ% 9),3:55% 1 7. (f, §12 04 15) 7.38RE oy 1ls Bk, offf 2 394.9
1021612 (476%111@0)@;&?@@@ d@-Jrri 8.50-QF Hohpdp ¢llipyd, dz0186 4),3 1) (14ubnol i n- 3-

one (12c): 9?46”@‘1}1 md(e prepared fol | owing the procedure described
12a using ha and Re oxyp nyI hydrazine, 111-N1'41{ (DVBO-d6) 5 (ppm:

3.76(3H, s), 7.02 (211, d,"J =9.34 11z), 8.02 (211, d, J = 9.06 Hz), 8.27
(111, dd. J = 8.79, 2.19 Hz), 8 39 (1H d, j-Cg 79 ru) 8.52 (Ili, g, .1=
220 Hz), 8.88 (111, d. J= 6 04 Hz). nviz 3 (ML- 1- H N 13c

1021717- am no- 2- (41- Met har ypheny- 2, 5-di hyo pyr azol o- 14 3-¢c7 quinoli 3- one
(13c): The title conpound was prepared fol hewi ng the pr ocedure descri bed for
13a usine. 12c. |IH NWR (DVSO d6) 3 (pprr)p;,/ 6. 74 (11-1, d, S = 2.20 Hz) 6.79

(1H, dd, J= 8.79, 2,19 Hz), 7.4 (1H /J =g8.79 Hz), 7.43 (111, g, J = 5.22

Hz), 7.86 (1H, d, J = 8.51 Hz), 8. 10, d, J =9.06 Hz), 8.21 (H, q, J =

5.21 Hz), 8.47 (1H, d, J = 6.32 Hz)\ 07.3 (M-1t). Exanple 11
H

5b
[0198] 2-(4°-Chlorophenyl)-8-nitro-2, 5-dihydro-pyrazolo-{4,3-c]  quinolin-3-
one (5b): The title compound was prepared following the procedure described for 5a using
4-chlorophenylhydrazine instead of phenylhydrazine. 'H-NMR (DMSO-d6) & (ppm): 7.50
(2H,d,J = 8.91 Hz), 7.90 (1H, d, J = 8.91 Hz), 8.29 (2H, d, J=8.91 Hz), 8.48 (1H, dd, ] =
8.91,2.38 Hz), 8.88 (1H, s), 8.91 (1H, d, J =2.67 Hz). m/z341.8 (MH").

Cl

&

N-N
HZNwO
\ |
6b
[0199] 8-Amino-2-(4-chlorophenyl)-2, 5-dihydro-pyrazolo-[4,3-¢c]  quinolin-3-

one (6b): The title compound was prepared following the procedure described for 6a using
5b. 'H-NMR (DMSO-d6) & (ppm): 7.19 (1H, tt, J = 7.32, 1.22 Hz), 7.44 (4H, m), 8.22
(4H, m), 8.48 (1H, d, J = 6.59 Hz). m/z 311.8 (MH"). .
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14e 1021812- (4- Al et hoxyphenyl ) - 7- pi perazi n4y12, 5- di hydr o- pyr azol o[ 4, 3-€j
qui nolin-3-one (1k): The title conpound was prepared follow ng the procedure
for 1l4a usi nNYORGW/154438 1- NVMR (DMSO-d6) 5 (ppn): 3.04 (4Hpdrigsz008066201( 3H, s),

3.90 (41-1, hr), 6.8 n, 7.26 (21-1, m, 7.42 (1H, m, 7.87 (11-1, d, J =
8.79 Hz), 8.05 (2H, d, J = 9.06 Hz),_8.62 (11-1, br). mz 376.4 (V).

Exanple 12 p.- NN 141 1021912-(4- phenyl) - 7- (4- net hyl pi perazin-1
-y1,)-2,5-di hydro-pyrazolo [4, 3-c7quinolin-3-onmg (14f): The title conpound
was prepared follow ng the procedure for It {ng 13c and 1-nethyl pi perazi ne,
"H NN1R (CD: 30D) 6 (ppm): 2.32 (3H, s), 2.6 H, brm, 3.40 (4H, brm, 3.85
(311, s), 6.88 (2H, m, 7.02 (IH_d, = 2.47 , 7.31 (1H, dd, J = 9.06, 2.20

Hz), 7.66 (2H m, 8.16 (111, HN'J)= 9.06NNz), 8.52 (11t, s). -raiz 390.4
(V\lH'i') lia K/N\Q\)\/lﬁo

N
H

Te
[0200] 2-(4°-Chlorophenyl)-8-piperazin-1-yl-2, 5-dihydro-pyrazolof4,3-c]
quinolin-3-one (7c¢): The title compound was prepared following the procedure described
for 7a using 6b. "H-NMR (DMSO-d6) & (ppm): 3.25 (4H, br), 3.50 (4H, br), 3.75 (3L, s),
7.00 (1H, d, J = 9.06 Hz), 7.40 (1H, m), 7.48 (1H, br), 7.68 (1H, d, J = 9.06 Hz), 7.92 (1H,
d, J =8.79 Hz), 8.05 (2H, d, J = 8.79 Hz), 8.56 (1H, br), 9.12 (1H, br). m/z 380.9 (MH").

Example 4
Cl

N ~N
l
N
H

7d
[0201] 2-(4’-Chlorophenyl)-8-(4-methylpiperazin-1-yl)-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (7d): The title compound was prepared following the procedure
described for 7a using 6b and 1-methyl-piperazine. 'H-NMR (DMSO-d6) & (ppm): 3.25
(4H, br), 3.50 (7H, br), 3.75 (3, s), 7.00 (1H, d, J = 9.06 Hz), 7.40 (1H, m), 7.48 (1H, br),
7.68 (1H, d, J = 9.06 Hz), 7.92 (1H, d, J = 8.79 Hz), 8.05 (2H, d, J = 8.79 Hz), 8.56 (1H,
br), 9.12 (1H, br). m/z394.9 (MH").
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[ 0220] Et hyl 7-fl uor o-4-hydroxy- 6-nor phol i no- qui nol i ne- 3-carboxyl ate (17a):
The title conmpound was prepared follow ng the procedure described in Step 1
usi ng 3- fl uePGusiagdghol i noani | ine instead of 4-nitroamcriussoes/dsb2ol- NVR
(1..)N4SO-d6) 8 (ppm: 1.22 (31-1, t,J=7.28 Hz), 3.00 (4H, m, 3.75 (4H, m,
4.1 (2H, g, J= 7.28 Hz), 7,40 (111, s),. 7.63 éil-l, m, 850 (1H M. raiz
321.3 (N1H+). 18a [ 0221] Et hyl

4-chl oro-7. fl uoro- 6- nor phol i no- qui nol i ne-@boxyl ate (18a): The title

conpound was prepared follow ng the proce described in Step 2 using 17a
instead of 3a. (CDC13) 6 (ppm: 1.42 (3R-nNt, J = 7.33 Hz), 3.23 (41-1, m,

3.95 (4H, in), 4.1 (2H, q, J = 5.@W@ (2H, m, 7.63 (111, m, 9.07
(11-1, s). intz 339.8 (1411?). Exa 1 19a
[ 0222] 7- Fl uor o- 8- nor phol i n-4-y|[ - 2- 72, 5-di hydro- pyrazol o[ 4, 3- c]
quinolin-3-atie (19a): The title conpound was prepared follow ng the
procedure described in Step 3 using 18a instead of 5a. IH NVR (DVSO d6) 6
(ppm: 3.15 (4H, m, 3.80 (4H, in), 7.16 (1H n, 3= 7.32, 1.22 Hz), 7,40 (3H,
m, 7.64 (1H, d[j0202]= 9203-MazhoxyBhe2)-§dlikg-2ddiihyadro-BurdDio-{4, 22] Ha)noliB-375 (1H,

br), 12.65 (11:i, ..mz 364.4 . 1 02231Et hyl :
4r )hydr oxy- €§“f E(fflér nﬂ%‘%f’%ﬂ%‘l"?@ c"éal(s\t/r%%ﬁeét g’“%‘ﬁlilﬁ)t%ﬁ'ﬁé%’?‘ihﬁ o Pt d- was

prepared f ohdiwl HhelsNe dRiz06 SduER hylBRFaiR. SHENMR UpMED-d6)f § pegnoani | i ne
instead of 4-nitroaniline. 1H NWVR (3 OdE}D_) 6 ( pni). 1.15 (3H, t, an)' = 7.080
Hz), 4.1 3-77(3H,s),6.89 (11, dd,T=8.91,2.37 Hz), 6.95 (2H, mﬁ 7.25 (1H, d, J =2.08 Hz), 7.44

(14, d, J = 8.91 Hz), 8.05 (2H, m), 8.39 (1LH, d, J = 6.53 Hz). m/z337.3 (MH").

N—N
HoN [ =0
|
N
H

6¢
[0203] 8-Amino-2-(4 -methoxyphenyl)-2,5-dihydro-pyrazolo-[4,3-c] quinolin-3-
one (6¢): The title compound was prepared following the procedure for 6a using 5¢. 'H-
NMR (DMSO-d6) 8 (ppm): 3.77 (3H, s), 6.75 (1H, dd, J = 8.91, 2.37 Hz), 6.90 (2H, m),
7.10 (1H, d, J = 2.08 Hz), 7.44 (1H, d, J = 8.91 Hz), 8.05 (2H, m), 8.39 (1H, d, ] = 6.53
Hz). m/z 307.3 (MH").
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(211, q, J = 7.08 Hz), 7.61 (114, dd, J = 8.30, 2.93 Hz), 7.68 (111, dd, J
9.03, 4,63 11z), 7.80 (1H, dd. J = 9.27, 2.93 Hz), 8.56 (1H, s). Ink 237.3
(ML1+). CI OWO20@B24p80224] Et hyl 4- chl or o- 6-f | uor o- qui nolricmas3weedsbaxyl at e
(22a): The title conpound was prepared followi ng the procedure described in
Step 2 using 2la instead of 3. 111-NER 13) 6 (ppm. 1.47 (3H, t, J = 7.08
Hz), 4.51 (2H, g, J = 7.08 Hz), 7.63¥¥¥§U%§ m, 802 (1H, dd, J = 9.52, 2.68
Hz), 8.15 (1H, dd, .1 = 9.27, 5.37 Hz), 9.15 (blk-1, s). ink 255.7 (M-fl.

23a [ 0225] 8- Fl uor o- 2- pheny1- 2, 5-di 1zydr o- pyr | 0- R, 3-ci quinolin-3-one

(23a): The title conpound was prepared foll g the procedure described in
Step 3 using 22a instead of 4a. 11-1-NWR ( dé) 8 (ppm:7.16 (1H 1, J =
13.67 Hz), 7.41 (211, t, J = 7H%§;kh), 7.8N(1H, di, J = 8.54, 2.93 Hz), 7.77
(rrr, dd, J = 9.27, 4.88 Hz), 7-90N © 9.27, 2.93 Hz), 8.18 OH, dd,
J=7.58, 1.95 Hz), 8.73 (1H, s). raig 280.2 (Mr). 23b

Te
[0204] 2-(4’-Methoxyphenyl)-8-piperazin-1-yl-2,5-dihydro-pyrazolof4,3-c]
quinolin-3-one (Te): The title compound was prepared following the procedure for 7a
using 6¢. 'H-NMR (DMSO-d6) & (ppm): 3.25 (4H, br), 3.50 (4H, br), 3.75 (3H, s), 7.00
(1H, d, J=9.06 Hz), 7.40 (1H, m), 7.48 (1H, br), 7.68 (1H, d, J =9.06 Hz), 7.92 (1H, d,J =
8.79 Hz), 8.05 (2H, d, J = 8.79 Hz), 8.56 (1H, br), 9.12 (1H, br). m/z 376.4 (MH").

Example 6

7f
[0205] 2-(4°-Methoxyphenyl)-8-(4-methylpiperazin-1-yl)-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (71): The title compound was prepared following the procedure for
7a using 6¢ and 1-methylpiperazine. 'H-NMR (DMSO-d6) & (ppm): 3.25 (4H, br), 3.45
(3H, s), 3.50 (4H, br), 3.75 (3H, s), 7.00 (1H, d, J = 9.06 Hz), 7.40 (1H, m), 7.48 (1H, br),
7.68 (1H, d, ] = 9.06 Hz), 7.92 (1H, d, J = 8.79 Hz), 8.05 (2H, d, ] = 8.79 Hz), 8.56 (1H,
br), 9.12 (1H, br). m/z 390.4 (MH").
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1022618-1-iluoro-2-(2 '-pyridy )-2,5-di hydro-pyrazol o-[ 4, 3-cl qui nol in-3-one
(23b): The title conpound was prepared follow ng procedure for 23a using

pyri dyl-2- hworamsiiaess nstead of phenyl hydrazine. 11-1- MERUSEME®Rs0E) 6 (ppn):
7.24 (11-1, ddd, J = 7.42, 4.95, 1.10 Hz), 7.57 (1H, dt, J = 9.06, 102 Hz),
7.76 (11-1, dd, J = 9.34, 4.95 Hz), 7.88 (211, nm), 8.18 (1H, brd, J = 8.24
Hz), 8.49 (iH, ddd, J = 4.95, 2.75, 1.1 ), 8.76 (1H, s). raiz 281.3 (M1).
23c 1022718-Fl uoro-2-(2 r-fluoroph ; ydr o- pyrazol o- 14, 3-¢c
quinolin-3- one (23c): The title ¢ was prepared follow ng procedure
for 23a using 2- fluorophenyl H%ﬂra2|né“|nstead of phenyl hydrazine. 1.11-NMR
(DMSO-d6) 6 (ppm): 7.37 (311, it), 7.5 (2H m, 7.81 (211, in), 8.74 (11-1,
S). raiz 298.3 (M4'). NN 10228J8- dor 0- 2- (4

| met hoxyphenyi ) [0296¢]- clEMybl4bwbqwéﬁmvgquwo@%e}cw%OMMﬂe (102):  The title

i nol i n3- || d f
Jon" ot no $0RRbEdhs sERG N S MRIMISA I REERAE ST PLURKADABRASET S o
(DMBO- d6)  6Gnstea wf 4-n?trd}51h®alf|1;l NNt} (Dmmdc{)mppﬁhp 1241(3#1 8, :52713}‘@13 st) 7. 80

(1;1 5 7?1d(£21'1 g b 13545%@# i /izbg%zsg’dl?z,)ﬁ#% (i %2§§ 18358 37486 By (4

hl or o- 8- f | Wore229phgyl-(2i, §Jsnedin- pys 289 @4H)9, 3 -c] qU| noI one (23e): The
title conpound was prepared foll owi ng procedure for 23a using ethyl-4, 7-
di chl or o- 6-f | uor o- qui nol i ne- 3-car boxyl ate. 111-N1VIR ( DNl 8046) (ppn) 7.20

(1H, t, J- 741 Hz), 7.48 (3H, m), 8.19 @2Hp m), 8.43 (1H, dd, J = 8.79, 2.46
Hz). 8.54 (11-1, d. J= 2.20 Hz), 8. LU, s). Ink 314.7 (M#).
X O
O,N N
11a

[0207]  Ethyl 4-chloro-7-nitro-quinoline-3-carboxylate (11a): The title
compound was prepared following the procedure described in Step 2 using 10a. 'H-NMR
(CDCl3) & (ppm): 1.46 (3H, t, ] = 7.14 Hz), 4.54 (2H, q, J = 7.14 Hz), 8.47 (1H, dd, ] =
9.34, 2.20Hz), 8.60 (1H, d, J = 9.07 Hz), 9.02 (1H, d, ] =2.19 Hz), 9.32 (1H, 5). m/z 281.7

(MH.

N-N

! o
|
O,N N

12a
[0208] 7-Nitro-2-phenyl-2,5-dihydro-pyrazolo-[4,3-c] quinolin-3-one (12a):
The title compound was prepared following the procedure described in Step 3 using 11a.
TH-NMR (DMSO0-d6) 8 (ppm): 7.20 (1H, t, ] = 7.41 Hz), 7.48 (3H, m), 8.19 (2H, m), 8.43
(1H, dd, ] = 8.79, 2.46 Hz), 8.54 (1H, d, ] = 2.20 Hz), 8.92 (1H, 5). m/z307.3 (MH").

- 63 -



Exanple 14 19b 1023018-61- |sopropyl pi perazin-I-y1)-2-pho
nyl-2, hydro-pyrozolo [4, 3-c] quinolin-3 -one (1913): 23a was stirred with
excess of NWeapWsdpyIspi perazine at 175 C for 72 hours. TPREUSIER6pILat es wer e
collected by filtration and washed with ethyl acetate and purified using
col um chromat ography to obtain title conpo in 84%yield. [1l-NWR
(DMBO-016) 3 (ppm: 1.01 (6H, d, J = 6.03 @ 2.63 (414, br), 2.70 (114, m,
3.22 (411, br), 7.13 brt, J =7.32 Hz), 7.427(3H m, 7.58 (111, d, J = 9.32
Hz), 8.23 (2H, d, J = 8.54 Hz), 854(1141’Ns) mz 388.5 (MTI WO
2008/ 134438PCT/ U8200810662111 19c 0
[023118- 11/ 1lorpholin-4-yl-2-pyricli 4, 54i hycl ro- pyrazol o[ 4, 3- chui nol i n-3
- one (19c): The title conpound mas Ot ai ed fol | ow ng procedure described in
the synthesis of 19b using 23b and norph®line. 1H NMR (DVBO-d6) 8 (ppm): 3.22
(4H, hr), 3.80 (414, br) 720 (1H, ddd13aJ = 7.32, 4.88, 0.98 Hz), 7.44 (214,
rr),758(1Hd 1 786d( ddd, J =7.57, 1,19, 0.97 Hz), 8.24
(1F, d, iﬂ?“ﬂz) 784"2180 (’-’fiﬂ?nybéé thydeo-myregglo-¢, 308 ayingbn-frppe @390 (1H, s).
| n& 348. 6 %tltl@@ﬂ?&ﬁdl@s p%e%Qred followm the procedure described in Step 4 using 12a,

dg r o- pyrazol o[ 43- c&m nol 1 n- 3- one

[ 0232] 8- kf qr phol i n
(19d): The HrNMB(Md@cﬁ @:1) (§b7[3a(|1Hedi JFol 2W0NG 7Pt ddure 8ddsb2G Hed in the

i bry, TS iR GRS b MR SBL SRR %7 6o
(111, <(:|M |J+J)f94n6 ll%)z) 881923H( R 1 & 6.300kz)J ez B174(MH D65 Hz), 8.57 (1H, s) nilz
347. 4

Example 7

14a
[0210] 2-Phenyl-7-piperazin-1-yl-2, 5-dihydro-pyrazolo[4, 3-c]quinolin-3-one
(14a): The title compound was prepared following the procedure in Step 5 using 13a. 'H-
NMR (DMSO-d6) & (ppm): 2.84 (4H, brm), 3.17 (4H, brm), 6.99 (1H, d, J = 2.47 Hz), 7.10
(1H,t,J = 7.42 Hz), 7.21 (1H, dd, J = 8.79, 2.47 Hz), 7.41 (2H, m), 8.00 (1H, d, J = 8.79
Hz), 8.17 (2H, dd, J = 8.79, 1.10 Hz), 8.54 (1H, 5). m/z 346.4 (MH").
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Example 17 F-r) NN 19e

[ 0233] 2- ( 2- Fl uor opheny1l) - 8-t nor phol i n-4-y/ -2, 5-di hydr o- pyrazol o[ 4, 3- Q7

qui nol i n- 3- oM@ 2¢089&H38 The titl e conpound was obt ai ned f @Cresemgogezoocedur e
described in the synthesis of 1% using 23e and nnrpholine. "11- NVR ( DNI SO d6)
5 (ppm: 3.21 (411, br), 3.76 (411, by ( 5H, , 7.54 (111, dt, J =
7.97, L37 Hz), 7.62 (111, d, J = 8. .58 1H d, J=6.32 Hz). ir./z
365.4 (ML14). Exanple 18 191 [0234] 9- 14- ( A ethoxyethyD—plpera2|n [ -yl]
- 2- phenyl - Z 5-dt hydro-pyrazolo [4, 3 -c]qU|nn -3-one (19f): The title
conpound was obtained follow ng procedure deg crlbed in the synthesis of 19h
usi ng 1-net hoxyet hyl pi perazi ne. 111- NVR ( Oi\ 80 de) 5 (ppn) 1.18 (3H, d, J
11.86 Hz), 1.21 (314, d, J =11.72 Hz : 11, dd, J = 11.72, 11.47 F&),
3.72 (414, br), 7.11 (2H t, J = Z 3 .39 (411, m, 7.57 (111, d, J
9.03 Hz), 8.21 (211, m), 8.57 (1N\)NS)' |H,ﬁ< 404. 5 5 (MV). Exanple 19

-

14b
[0211] 7-(4-Methylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo[4,3-c]
quinolin-3-one (14b): The title compound was prepared following the procedure in Step 5
using 13a and 1-methylpiperazine. 'H-NMR (CD;OD) & (ppm): 2.44 (3H, s), 2.74 (4H,
brm), 3.44 (4H, brm), 7.03 (1H, d, ] = 2.20 Hz), 7.27 (1H, ddd, J = 7.41, 1.64, 1.10 Hz),
7.35 (1H, dd, J = 9.07, 2.47 Hz), 7.65 (2H, m), 7.99 (2H, m), 8.17 (1H, 4, J = 9.07 Hz),
8.53 (1H, s). m/z 360.4 (MH").

Cl

N-N

! o
|
ON N
2 H

12b
[0212] 2-(4°-Chlorophenyl)-7-nitro-2, 5-dihydro-pyrazolo-[4,3-c]  quinolin-3-
one (12b): The title compound was prepared following the procedure described for 12a
using 11a and 4-chlorophenylhydrazine. 'H-NMR (DMSO-d6) & (ppm): 7.48 (2H, d, m),
8.20 (2H, m), 8.26 (1H, dd, J = 8.61, 2.08 Hz), 8.40 (1H, d, J = 8.61 Hz), 8.52 (1H,d, J =
2.08 Hz), 8.92 (1H, s). m/z 341.8 (MH").
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19g 102351 (19g): The title conpound was obtained follow ng procedure
described in the synthesis of 19b using 23a and piperidine, 11-1-KNAR
(DVSO- d6) 8 Wppme/154u38l-1.4 (6H, in), 2.84 (2H, br), 3.12cAbkadsodssy, 7.14
(11-1, t, J = 7.33 Hz), 7.41 (3H m, 7.86 (111, d, J = 12.94 1-1z), 8.20
(211, dd, J = 8,79, 1.22 Hz), 8.66 (11-1, s), 8.80 (11-1, hr). mitz 345.4
(Mn, Exanple 20 19h Cl

102361842, 6- Di et hyl nor phol i n- 4- y0- 2- pheny 5-di hydr o- pyrazol ol 4, 3-c]

qui nolin-3-one (19h): The title conpound bt ai ned foll owi ng procedures
described in the synthesis of 19b using &-di nethyl norpholine. 111-NWR

(DVMBO-d6) S (ppm: 2.54 (21-1, t, J = 5, ), 2.60 (4H, br), 124 (311, s),
3.26 (4H, br), 3.47 (2H t, J = 5.M1 (211, tt, J = 7.32, 1,22 Hz),
7.41 (4H, m, 7.59 (1H d, J = 9,0 N-8: 20 (2H, dd, J =854 1.2211z2),
8.56 (111, s). 375.5 (MET). Exafiple 21H 19i
[ 0237] 8- (4-1 sopropyl pi per azi n- hyl.) - 2- %_ﬁ? i net har yphenyO0- 2, 5-di hydr o-
pyrozol o[ 4, 3-c] qui nol i n-3-one (191): 2 title conpound was obt ai ned

fol | owi ng pr ocefiau® desomiihel (4 rehldasphsymt eSiisaotpyidbloyding ?qaﬂzolzﬂ-b‘l: NlvI R

( DVBO- d6) 78 (41-1,
br), 3.76 %PBQ T%e ‘8‘%6% HPfun‘Lwastrg’aéengu?‘f"l)"¥ thewYQC&SWEHeS"H{’gd BYPtiH d J
—N% 75éXHZ) ,usﬁ%(\ﬂb( 1'e-NSR dDMSO-43Y shigdm): 8.72Q0AH:, he 2 20HA33. 014, d8)5.=1 nk 418. 4
( arr10879 2.19 Hz), 7.42 (1H, d, J = 8.79 Hz), 7.43 (1, q, J = 5.22 1z), 7.86 (1H, d, J = 8.51

H7), 8.20 (1H, d, J = 9.06 Hz), 8.21 (1H, q, J = 5.21 Hz), 8.47 (1H, d, J = 6.32 Hz). m/z

311.8 (MH").

Example 9
Cl

&

N-N

(=0
|

N N

W)
14c
[0214] 2-(4’-Chlorophenyl)-7-piperazin-1-yl-2, 5-dihydro-pyrazolo[4,3-c]

quinolin-3-one (14¢): The title compound was prepared following the procedure for 14a
using 13b. 'H-NMR (DMSO0-d6) & (ppm): 3.07 (2H, br), 3.38 (4H, br), 3.48 (2H, br), 7.12

(1H, br), 7.48 (3H, m), 8.07 (1H, d, J = 9.06 Hz), 8.25 (2H, dd, J = 9.07, 2.20 Hz), 8.62
(1H, d, J = 6.32 Hz). m/z 380.9 (MH").
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HN-ThN-N O 19] [0238] 7- Chl or o- 2- phenyl - 8- pi per azi n- |

-y1l-2, 5-di hydr o- pyrazol o[ 4,3-c] quinolin-3-one (19)): The title conpound was
obt ai ned f olWORMEASH#8ocedur e descri bed in the synthesi s Pofi/UsBs/stomg 23e and
pi perazine. 'HNM( (DVMSO-d6) 8 (ppm: 3.11 (4H, br), 3.33 (4H, br), 7.15
(1H, t, J =732 Hz), 7.41 (211, dd, —18154 7.32 Hz), 7.74 (211, d, J =
2.93 Hz), 8.20 (2H, dd, J= 8.54, 1.%@%—)— 8.65 (111, s). ink 380.9 (MN).
Exanpl e 23 19k Cl

[ 0239] 7- Chl or o- 8- nor phol i n-4-y1-2-phenyl- 2, 5 hydr o- pyrazol o[ 4, 3-4

qui nolin-3-one (19k): The title conpound was ained foll owi ng procedure
described in the synthesis 19b using 23e and nor phol ine. 1.11-NVR (DMSO- d6) 6
(ppm: 3.08 (41-1, br), 3,78 (4H, Ur), N11-1, tt, 3 = 7.32, 1.32 Hz) ,
743(2Ht,J=756Hz)778(211 @,Hz),821(2H dd, J - 8.54,
1.22 Hz), 8.71 (1H, a), ink 381.8 [0240] Et hyl
7,8-dif|uoro-4-hydroxy-qU|nollnq/A“tar ox% ate (25a): The title conpound was
prepared foll owing the procedup@\déscrlbe in Step 1 using 3, 4-
diIIuoroaniIine instead of 4-nitroanilise. 'H NVR (DVBO d6) 8 (p m: 1.15
(3H, t, J =7 = 8.30, 2.93

Hz), 7.68 (H, 415D 4%{% C(hé”‘é@%ﬂ)z]f (4- '?’e‘g’blp@’i%qz’”dfdﬁ} 3(5i} ’@Yd?rpy"%wéf{a Hz), 8.56

(1H, s), rays- @%n@m(%ﬁe)(l 4d): The title compound was prepared following the procedure for
14a using 13b and 1-methylpiperazine. 'H-NMR (CD30D) & (ppm): 2.39 (3H, s), 2.67
(4H, brm), 3.40 (4H, brm), 7.01 (1H, d, J = 2.47 Hz), 7.34 (1H, dd, J = 9.07, 2.47 Hz),
7.46 (2H, dd, J = 6.87, 2.20 Hz), 8.09 (2H, dd, J = 7.14, 1.92 Hz), 8.19 (1H, d, J = 9.07
Hz), 8.51 (1H, s). m/z 394.9 (MH").

N-N
4 0
|
O,N N
2 H

12¢
[0216] 2-(4°-Methoxyphenyl)-7-nitro-2, 5-dihydro-pyrazolo-(4,3-c)  quinolin-3-
one (12¢): The title compound was prepared following the procedure described 12a using
11a and 4-methoxyphenylhydrazine. 'H-NMR (DMSO0-d6) & (ppm): 3.76(3H, s), 7.02
(2H, d, J =9.34 Hz), 8.02 (2H, d, J = 9.06 Hz), 8.27 (1H, dd, J = 8.79, 2.19 Hz), 8.39 (1H,
d, J =8.79 Hz), 8.52 (1H, g, ] = 2.20 Hz), 8.88 (1H, d, J = 6.04 Hz). m/z 337.3 (MH").
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a o 26a [0241] Ethyl 1-chloro-7,8-difluoro-quinoline-3-carboxylate (26a):
The title conmpound was prepared follow ng the procedure described in Step 2
usi ng 254 i nseedd1ef38 3. 111-NVR (CDC1l3) 6 (ppm): 1,47 PSHUS008/@H6p108 Hz),
4.56 (214, q, J =7.08 Hz), 7.72 (1H, d, J = 8.79 Hz), 8.39 (111, d, J = 8.78
Hz), 9.23 (11-1, s). mz 272, 7 (M!). 27a [0342]7

, 8-Di fl uoro-2-phenyl-2, 5-di hydro-pyrazol o 514, 3-cl qui nolin-3-one (27a): The
title conpound was prepared follow ng the edure described for 4a using
26a. 11-1-NWR (DVBSO-d6) 5 (pprn):7.18 t, 7.82 Hz), 7.43 (214, dd, J =
8.30, 7.33 Hz), 7.75 (1H, dd, J = 11,22 .32 Hz), 8.18, 3H, n), 8.90 (1H,

s). raiz, 298,3 (MH). ,"=-N NN [024 8= fl uoro-2-(2 '-pyridyl)-Z
5-di hydro- pyrazolo- [4. 3 - cl qui -3 -one
HoN N
H
13¢

[0217] 7-amino-2-(4 -Methoxyphenyl)-2, 5-dihydro-pyrazolo-{4, 3-c] quinolin-3-
one (13c): The title compound was prepared following the procedure described for 13a
using 12¢. '"H-NMR (DMSO-d6) & (ppm): 6.74 (1H, d, J = 2.20 Hz) 6.79 (1H, dd, J = 8.79,
2.19 Hz), 7.42 (1H, d, J = 8.79 Hz), 7.43 (1H, q, ] = 5.22 Hz), 7.86 (1H, d, ] = 8.51 Hz),
8.20 (1H, d, ] = 9.06 Hz), 8.21 (1H, q, J = 5.21 Hz), 8.47 (1H, d, ] = 6.32 Hz). m/z 307.3
(MH").

Example 11

14e
[0218] 2-(4-Methoxyphenyl)-7-piperazin-1-yl-2,5-dihydro-pyrazolo[4,3-c]
quinolin-3-one (14e). The title compound was prepared following the procedure for 14a
using 13¢c. 'H-NMR (DMSO-d6) & (ppm): 3.04 (4H, br), 3.75 (3H, s), 3.90 (4H, br), 6.8
(1H, m), 7.26 (2H, m), 7.42 (1H, m), 7.87 (1H, d, J = 8.79 Hz), 8.05 (2H, d, J = 9.06 Hz),
8.62 (1H, br). m/z376.4 (MH").
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(27b): The tide conpound was prepared follow ng the procedure described for
23b using 26. 111-NWMR (DMSO-d6) S (ppm:7.31 (1H, t, J = 7.86 Hz), 7.73 (1H,
dd, .1 = 11.WQ2008/13438+47), 8.01 (1H, dt, J = 8.79, 1.65 HeYusBod@etorld, t, J =
8.24 Hz), 8.24 (1H, d, J = 8.24 Hz), 8.50 (1H, d, .1= 3.85 Hz), 8,82 (1H, s).
mz 299.3 (M), 27c
[0244]7,8-D'f|uoro-2-(2)-f|uorophené%?gggégdihydro-pyrazolo-l4,3-e|quinolin-
3-one (27c): The title conpound was prepared faHow ng the procedure

descri bed for 23b using 26 and 2-fl uorophcn drazine.HG . '1-1-NWR
(DVMSO-d6) 8 (ppm:7.31 (3H, m, 7.54 (1H, d J =7.3, 6.0 Hz), 7.69 OH, dd.
J=11.1, 7.1 Hz), 8.06 (1H, dd, J = 10.5, 874 Hz), 8.76 (111, d, J = 6.2
Hz). nilz 316.2 O, 27d N-N

1024517, 8-Di f | unr o- 2- (t hi ophen- 3-y1)
one (27d): 1.05 equiv. of nethyl 3-h
to a solution of 3e in ethanol.(ﬁf .B"hr of stifling at roomtenperature,
the solution was concentrated i cno and residue was dissolved in

chl orof orm and washed with aq. sodi um bi carbonate solution, dried and
concentrated in vacuo. The resulting sb#id was suspended in ethanol and
stivred with | Ni@as) umehyidmiisre o) uid-pmlPierdQinti b SSimak) b Wi th
acetic acid and concentrated in vacuo. The solid wds filtéred, washed wth
wat er, dri dd3aiaistwpeeitddh)nThe vitterromponN wesdirensredyiellaosingide wepsedvdd®d and t he
reaction m f; | . -1 hr ﬁﬁﬁi HR ' ageti ¢ ag nd the
crystals wé?%qﬁﬁﬁﬁgg?gglﬁg%@?P%gg?%%n?{, e 3%??%@}%@%ﬁg'ggg(g%hﬁi%gg W th
copper powdéH, amd, gt @ol, bme, ART (31, is), 68d (A, P 0.0Z (THhrd, 1 =1ctirHz)Thel ddpper was
removed by filtrat) iy | t S, M _x ' odi um oxi de

sol ution, f‘%‘r :[omg'gg’g]yz@%f 2?? idoﬂ#f I%‘\%rtg r}%érﬁ’e?’l.? Tﬁ'QG gfé%grsé{\@%, Sﬁtrngagg(ﬁéyer was
treated w t(MHQti ve charcoal, acidified with acetic acid to yield 41 as
yell ow solid. TI-NVR (DVMB046) S (ppin):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 (IH,
m, 8.15 (111, cid, J = 10.7, gfﬁjkh), & 70(1H, d, J = 6.2 Hz). mz 304.2
(MN. Exanple 24 NN HN) 28a|\/N

y&r o- pyr nzol o-f 4, 3-t hui nol i n- 3-
t hi ophenc- 2- car boxyl ate was added

AN o
F N
17a

[0220]  Ethyl 7-fluoro-4-hydroxy-6-morpholino-quinoline-3-carboxylate (17a):
The title compound was prepared following the procedure described in Step 1 using 3-
fluoro-4-morpholinoaniline instead of 4-nitroaniline. 'H-NMR (DMSO-d6) & (ppm): 1.22
(3H, t, ] =7.28 Hz), 3.00 (4H, m), 3.75 (4H, m), 4.1 (2H, q, J = 7.28 Hz), 7.40 (1H, s), 7.63
(1H, m), 8.50 (1H, m). m/z321.3 (MH").
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[ 0246) 8- Fl uor o- 2- phenyl - 7-pi perazin- 1-y1-2, 5-di hyciro-pyrazol o[ 4, 3-c]

qui nolin-3-one (28a): The title conpound was obtained foll ow ng procedure
descri bed i IWORMBAFHIBhesi s of 19h using 27a and pi per aziPA@USAL8/A66 VR
(DVBO-d6) 6 (ppm: 2.92 (414, brm, 3.04 (414, brm, 7.11 (114, t, J = 7.41
Hz), 7.23 (I H, d, J =7.97 Hz 7 39 (241, |n), 7.79 (111, d, J = 13.18 Hz),
8.21 (214, dd, J 8,52, 1.10 s) ink 364.4 (MN. Exanple 25
28b [ 0247] 8- FIuoro 7- nmor phol i n 5- di kydr o-pyra2ol o[ 4,3-c] qu
nolin.3-one (28h): The title conpou as, obtalned fol |l ow ng procedure
described in the synthesis of 28aFusithg™NM7a and norpholine. 'H NVR (DMSO- d6)
8 (ppm: 3.11 (4H, br), 3.80 (411, m,qgf.- 11 (1H t, J = 7,08 Hz), 7.24 (114,
d J=7.81 Hz), 7.38 (214, t, J =17. 38 Hz), 7,80 (1H, d, J= 12.93 Hz), 8.17
(2H d J= 8. 30[‘]?42}] 8Lgy! (ﬁwloryﬁﬂuwﬁm&hwnemmﬂwe3 CCEhfaMmpﬂl e(189: 28e
1024818- Fl d yrazol o
[ 4, 3- chU|§259ﬂzCéép%%gR&gg%#ﬁkgﬁgﬁ%§%$ﬂké&%%gﬁ% mgg&% ﬁgﬂh% Mg%qrgmnng
procedure desediobdad i'H-NMR (6P6thébsmpfl 428aHusiIrrg7.27 &lzarkd3 (4H m), 3.95

AR ?’?peg%é'z&?“lﬁl} %Qﬁi@%ﬁﬁ)wﬁ AQPAY, ity . g3 8 4 oY
(11-1, d, JIME'Y.69 Hz), 7.40 (21-1, t, J = 7.97 Hz), 7.77 (1H, d, J = 13,19
Hz), 8.19 (211, d, J - 7.42 Hz), 866(11I s). m7.406.5 (M. Exanple 27

28d

@) N—N
I
F N
H

19a
[0222] 7-Fluoro-8-morpholin-4-yl-2-phenyl-2, 5-dihydro-pyrazolo{4,3-c]

Example 13

guinolin-3-one (19a): The title compound was prepared following the procedure described
in Step 3 using 18a instead of 5a. 'H-NMR (DMSO-d6) & (ppm): 3.15 (4H, m), 3.80 (4H,
m), 7.16 (1H, tt, J = 7.32, 1.22 Hz), 7.40 (3H, m), 7.64 (1H, d, J = 9.03 Hz), 8.20 (2H, dd, J
=8.79, 1.22 Hz), 8.75 (1H, br), 12,65 (1H, br). m/z 364.4 (MH").

/
N

21a
[0223) Ethyl 4-hydroxy-6-fluoro-quinoline-3-carboxylate (21a):  The title
compound was prepared following the procedure described in Step 1 using 4-fluoroaniline

instead of 4-nitroaniline. ‘H-NMR (DMSO0-d6) & (ppm): 1.15 (3H, t, J = 7.080 Hz), 4.1
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[ 0249] 8- Fl uor o- 7- (nor phol i n-4-y1) - 2-pyridi n-2-y1l- 2, 5-di hydr o- pyrozol o[ 4, 3-c]
qui nolin-3-one (2811): The title conpound was obtained foll ow ng procedure
descri bed i nwobReosg#sthesi s of 28a using 27b and nor phoI imerwstdok/edﬁbﬂ ( DVBO- d6)
6 (ppm: 310(411 br), 3.77 (411, ni), 7.18 (11-1, t, J = 7.08 Hz), 7.25

(1H, d, 9 1 1 86, (1H 9 (11-1,
d. J= 8. >4 (ZEI EJHZZ{QSM% F“ gdééof3? 3’8}%5@61? ‘ZJSI &!}J 9 QP4 R HEN (IVIH).
Exanmpl e 28 7. &HQH;L&D:%%P?E( 395HD), 36t 11y,Ispi per23ddnvMH™).
-y1)-8-fl uoro-2-phenyl- 2, 5-di hydro- pyrazol o[ 4, 3-chttinolin-3-one (28e): The
title conpound was prepared follow ng the procedure described in the
synt hesi s of 28a using 27a and 3, 5-di nmet hyl pi peridine. NVR (DVBO-d6) 6 (ppm:
0.99 (6H, d, J = 6,33 Hz), 1.80 K4 hr) , M2, (2H, t, J = 8.62 Hz), 3,46
(2H, brd, J = 11.81 Hz), 7.13 (114 n), 7.96 (1H, ci, J 7.97 Hz), 7.40
(21-1, t, J=7.69 Hz), 7.79 (1H, dys=\13,18 Hz), 8.19 (2H, d, J = 7.69 Hz),
8.65 (1H, s). rrilz 391.5 041-0. Exanple 29 /[ 28f
[ 0251] 8- Pl uor o- 7- (4- net hyl pi perazi n- ?Zayl) 2-pyridin-2-yl1-2,5-dihydro-
pyrozol o [4, 3- cijgg é ol izpyB- REIARE _ﬁ)toro-ﬁlﬂﬁzohﬁzeu @ar@&rzvxwyn@zx»as ql%aluﬂed

ur

foll owi ng procedure described in the synt hesi s of using 27b and
1- met hy| pi FEPR9YHcvas preppred\feliawing thewsordes dgsciibsgriy Step 2¢ingaa igyead {09 (4H,

br), 3.29 ((;414{ NM@CD&%@@%‘H@@HR%H'O& 18431 (zglq?f‘ s g, $a (2H M.

8.26 (1H,
(ML-1'). 28, m), 8.02 (1H, dd, 1—952 2.68 Hz), 815(1H dd, J—927 537112) 9.15 (1H, s).

m/z 255.7 (MHY).

N—N

F ! o
|
N
H

23a
[0225] 8-Fluoro-2-phenyl-2,5-dihydro-pyrazolo-[4,3-c] quinolin-3-one (23a):
The title compound was prepared following the procedure described in Step 3 using 22a
instead of 4a. 'H-NMR (DMSO0-d6) & (ppm):7.16 (1H, t, J = 13.67 Hz), 7.41 (2H, 1, J =
7.56 Hz), 7.55 (1H, dt, J = 8.54, 2.93 Hz), 7.77 (1H, dd, J = 9.27, 4.88 Hz), 7.90 (1H, dd, J
=9.27,2.93 Hz), 8.18 (21, dd, J = 7.58, 1.95 Hz), 8.73 (1H, s). m/z280.2 (MH).

7 N\
=N
N-N

F ! o
|
N
H

23b
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[ 0252] 7- (2, 6- Di mei hyl nor phol i n-4-y0-817uor o- 2- phenyl - 2, 5-fi t hydr o-

pyrazol o[ 4, 3-chui nolin-3-one (28g): The title conmpound was prepared follow ng
t he procedurwodesdpd4bed in the synthesis of 28a using 2PaTanehos/66201

2, 6-di met hyl norpholine. NW (DMSO-d6) 6 (ppm: 1.15 (611, d, J - 6.73 Hz),

2 40 (2H, b 1. b 7.13 (11-1,
in . (7 26d, r? . (62288 fﬁ%%”"f"’ﬁ(z(@f{’”%g 49’9 -digy QZO'FJ”Z’EOW% £ 8%1[9("2#" 3d’”eg = 12.91
Hz), 8.19 ((ZB'b) nYhe Btlﬁﬁor(qiidnd Sas prdjbkreag'alldlvlﬁ@/bff)l:édurdfmmb leﬁf pyridgty-

0253] 7- Mor phol 1 2, 5-arth i n-3-
(260 ' The APPSR iRk el P ey SNV (VSRS RAPPT b2 A d Weotr bed |

Step 3 usi ngyettvgl 140 m; Oirﬂ-dﬂrr@tr mtwbloaoﬂw HQJ W'T@é?ﬂccﬁi haxylat £94 psy ead of

4a, 111.-N AR&IIlvlSO (ppM ° 5 (4 , (.01(1H d, J
= 2.95 Hz),7-%8 &L o9 § 181 JOGLJ?=§24|I&Z9 8¢9Q1§I MJdd%JZ%SQ 112)2819 Hz) ,

7.40 (2H, tauHds)= nyzﬁﬂj-@ 8.00 (1H, d, J =9.03 Hz), 8.17 (211, d, J = 9.03
Hz), 8.59 (114, s). mz 34'} 4 (ML-14). WD 2008/ 154438PCT/ US20081066201
Exanpl e 32 281 1025417- (4-Di nelhylam nopi pe

ridin-.1-y1)-8-fluoro-2-pherw -2, 5-dihydrg-—pyrazol 014, 3-c. quinolin-3-one
(28i): The title conpound was prepared fng the procedure described in
the synthesis of 28a using 27a and 4-di net Wyt'am nopi peridine. 11-1- 1\IMR
(DVBO46) 8 (ppm: 1.56 (21-1, brm, 1.8N1M2H, brm, 2.22 (6H, s), 2,74 (2H,
brm), 3.13 (1H, bnn), 3.52 (21-1,Fkj ABO(1H, ni), 7.22 (111, d, J = 7.96
Hz), 7.40 (2H, t, J =7.42 Hz), 7, J =2.91 H2), 8.20 (2H, in),
8.64 (1H, s). ink 406.4 (Mr). Exa

23¢
[0227] 8-Fluoro-2-(2’-fluorophenyl)-2, 5-dihydro-pyrazolo-[4,3-c]  quinolin-3-

one (23¢): The title compound was prepared following procedure for 23a using 2-
fluorophenyl hydrazine instead of phenyl hydrazine. 'H-NMR (DMSO-d6) & (ppm): 7.37
(3H, m), 7.52 (2H, m), 7.81 (2H, m), 8.74 (1H, s). m/z298.3 (MH").

O._....

N-N
F { o)
|
N
H

23d
[0228] 8-Fluoro-2-(4 -methoxyphenyl)-2,5-dihydro-pyrazolo-{4,3-¢] quinolin-
3-one (23d): The title compound was prepared following procedure for 23a using 4-
methoxy phenylhydrazine instead of phenyl hydrazine. 'H-NMR (DMSO-d6) & (ppm):
7.05 (3H, m), 7.52 (1H, dt, ] = 8.52, 3.02 Hz ), 7.80 (1H, dd, J = 9.07, 4.94 Hz), 7.88 (1H,
dd, J =9.06, 2.75 Hz), 8.05 (2H, m), 8.74 (1H, d, J = 5.49 Hz). m/z 310.3 (MH").
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28]

1025517- (4- Cycl opent yl pi perazi n-1-A-8-j | uoro-2-phenyl - 2. 5-di hydr o- pyrazol o
14, 3-c. qui NEP2pP8/134ee (28)): The tide conpound was pr epanaseho$/adskiowi ng t he
procedure described in the synthesis of 28a using 27a and

1-cycl opentyl pi perazine. I11-NVR (DVSO-d6) 6 (ppm: 1.20-1.85 (91-1, brm,
2,58 (4H, brm, 3.11 (411, brm, 7.10 (1H, 7.22 (IH d, J =7.94 Hz),
7.40 (211, m, 7.76 (111, d, J = 2.91 Hz). 8419 (2H, in), 8.64 (1H, s). ink,
431.2 (MH1). Exanple 34 28k [025618- Fl oM 0- 744- hydr oxypi peri di nl
yl)-2-phenyl-2, 5-di hydro- pyrazol of geonol i n-3 -one (28k): The title
conmpound was prepared foll owi ng the bcelure described in the synthesis of
28a using 27a and 4- hydroxypi per icgt e =1-NVR (DNI SO-d6) 8 (ppm: 1.54
(21-1, bun), 1,87 (211, brm, 2.85 (2H Fbun) 3.20 (1H, m, 3.64 (IH bun),
4.74 (111, brd, J =3.84 Hz), 7.10 (1Hpm, 7.22 (111, d, J =7.97 Hz), 7,40
(2H, in), 7.76 (1H d, J = 2.90 IL), %0 (2H, m, 8.64 (1H, s). ni/z 379.2
(ML-1'). Examl §0229] NJPCthN-S%@ro—Z-phenyl— 5- dzhydro-pyrazolo—[4,3-c] quinolin-3-

one (23e): The title compound was prepared following procedure for 23a using ethyl-4, 7-
dichloro-6-fluoro-quinoline-3-carboxylate. 'H-NMR (DMSO-d6) & (ppm): 7.20 (1H, t, J =
7.41 Hz), 7.48 (3H, m), 8.19 (2H, m), 8.43 (1H, dd, J = 8.79, 2.46 Hz), 8.54 (1H, d,J =
2.20 Hz), 8.92 (11, s). m/z 314.7 (MH").

Example 14

A ™
gNm)Do

19b
[0230] 8-(4-Isopropylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolof4,3-c]

quinolin-3-one (19b): 23a was stirred with excess of N-isopropylpiperazine at 175 °C for
72 hours. The precipitates were collected by filtration and washed with ethyl acetate and
purified using column chromatography to obtain title compound in 84% yield. "H-NMR
(DMSO0-d6) & (ppm): 1.01 (6H, d, J = 6.03 Hz), 2.63 (4H, br), 2.70 (1H, m), 3.22 (411, br),
7.13 (2H, brt, J = 7.32 Hz), 7.42 (3H, m), 7.58 (111, d, J = 9.32 Hz), 8.23 (2H, d, ] = 8.54
Hz), 8.54 (1H, s). m/z 388.5 (MH"),
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[ 0257] 8- Fl uoro-7-(perhydro [I, elf-dictzepin- 1-yO0-2-phenyl-2,5-dihydro-
pyrazol 014, 3-di qui nolin-3-one (281): The title conpound was prepared
fol |l owi ng t h&OopprBgedsst e descri bed in the synthesis of 2&aTuscmgosZa and

hoi nopi pervine. 'H- NWR (1) M5O-d6) 6 (ppm: 1.98 (211, bun), 2.48 (21-1,
brrn), 2.67 (211, bun), 3.45 (411, bnn Y 15 (2H, In), 7.40 (2H, m, 7.76
(111, d, J = 2.91 11z), 8.20 (211, i%%ﬁi%—%4 (111, s). raiz 378.2 (WO
Exanpl e 36 1025818- Fl uor o- 7- (4- nel hyl per hygroy 11, 4J

-di ozepi n-1-y1)-2-phenyl -2, 5-di hydro -pyrazoi @ [4, 3-c] quinolin-3-one
(28m: The title compound was prepared follgigég t he procedure described in
the synthesis of 28a using 27a %}9 I'perhydro[ 1, 4)- diazepine. 1H NWVR
(DVBO-d6) 8 (ppm; 1.98 (2H, brnv 8, 2.68 (4H, hum), 3.24 (4H
brm), 7.15 (214, in), 7.40 (2H m, a H d, .1 =2.91 Hz), 8.20 (2H, m,
8.64 (1H, s). mz 392.2 (MEl' ). Exanple 37 28n

1025918- Fl uor o- 2- (27f | uor ophenyl ) -7-(pi perazin- -yl1ll)-2, 5-di hydro pyrazoto
14, 3- cl qui noli n- 3-one (28n): The t|de Ebnpound was prepared follow ng the

oS AR ( oD PEH, pnsy Ut Bl SHE B R BOf PLARERRLDE- |
7.7 Hz), 7086 (1% "ul“lrrg ntle MppI, wry obAind pldinginrdcedite GBsibbl i the | = 13. 1
Hz) . 8. 44 (Jhhe®or 195088725 an @TRGind & NN BMS0-6) § (ppm): 3.22 (4K, br),

3.80 (4H, br), 7.20 (1H, ddd, J = 7.32, 4.88, 0.98 Hz), 7.44 (2, m), 7.58 (1H, d, J = 7.57

Hz), 7.86 (1H, ddd, J = 7.57, 1.19, 0.97 Hz), 8.24 (1L, d, J = 8.30 Hz), 848 (1H, ddd, J =

3.66,1.95, 1.22 T1z), 8.60 (11, 5). m/z 348.6 (MH").

Example 16

o
MOy

19d
[0232] 8-Morpholin-4-yl-2-phenyl-2,5-dihydro-pyrazolo[4, 3-c]quinolin-3-one
(19d): The title compound was obtained following procedure described in the synthesis of
19b using 23a and morpholine. 'H-NMR (DMSO-d6) & (ppm): 3.24 (4H, br), 3.77 (4H,
br), 7.13 (1H, t, ] = 7.42 Hz), 7.38 (4H, m), 7.60 (1H, 4, J = 9.06 Hz), 8.23 (2H, dd, J =
8.24, 1.65 Hz), 8.57 (1H, s). m/z 347.4 (MH").
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1026018-f | uoro- 2- (2-fl uor ophenyO- 7- (4- nr et hyl pi perazi n-1-y0-2,5-dil | ydro-
pyrazol o[ 4, 3-el qui nol i n-3-one (280): The title conpound was prepared
fol | owi ng t h&opgpgedstr e described in the synthesis of 28aTustmgomZa and

1- net hyl pi perazine. "H NVR (CD-30D) 6 (ppm: 2.23 (3H s), 2.48 (411, bnn),
2.68 (41-1, brm, 7.05 (111 d, J = 7.16 (2H, in), 7.31 (114, m,
7.40 (IH, m, 7.66 (11-1, d, J—13%ELFH%—)’8 44 (1H, s). miz 396.2 Exanple 39

HN ) 28p
1026118-fl uot o- 7- ( pi perazi n-1-y0- 2- Chi ophén-l) 2,5-di |l | ydro-pyrazol of 4, 3-
chui noli n-3-one (28p): The t|tle onpound prepared fol l owing the
procedure described in the synt Res s of 2 é usi ng 27d and pi perazi ne.
11-1-NWVR (DVMSO-d6) 6 (ppm: 2.9 " 3D5 (4H, brm), 7.21 (1H m,
7.58 (11-1, m, 7.79 (3H, m, 8.67 ( . rniz 370.2 Exanple 40 28q
1026218-f | uoro- 7- (4- et hyl pi perazin-1 Onhi ophen- 3-y1) -2, 5-di hydr o-
pyrazol oi -1, 3-cl quinolin-3-one 28q): The title conpound was prepared
followi ng the procedure described in th® synthesis of 28a usi ng 2741 and

322 (41010 brofoBY 2 A Tpor g o PR s S By el 398 (21
rniz 384.2 qlﬁimhpBemé,:(_l%) 28he title compound was obtained following procedure described in
[0263]8: 1] L#l)er s%lh%fegl f fﬂi) \llsﬁn% Z%c%nd mm(ptho 1nephﬁr}\ll\§IRy(BM§O 36)(% Pp\;/)mS 03 £1y(4?120| ol 4, 3-
br), 3.76 (4H, br), 7.2 (5H, m), 7.54 (1H, dt, J = 7.97, 1.37 Hz), 7.62 (1H, d, ] = 8.79 Hz),
8.58 (1H, d, T = 6.32 Hz). m/z 365.4 (MH").

Example 18

191
[0234] 8-[4-(2-Methoxyethyl)-piperazin-1-yl]-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (19f). The title compound was obtained following procedure
described in the synthesis of 19b using 1-methoxyethylpiperazine. 'H-NMR (DMSO-d6) &
(ppm): 1.18 (3H, d, J = 11.86 Hz), 1.21 (3H, d, T = 11.72 Hz), 2.67 (2H, dd, J = 11.72,
11.47 Hz), 3.72 (4H, br), 7.11 (2H, t, ] = 7.32 Hz), 7.39 (4H, m), 7.57 (1H, d, ] = 9.03 Hz),
8.21 (2H, m), 8.57 (1H, s5). m/z 404.5 (MH").
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chuinolitt-3-one (28r): The title conpound was prepared follow ng the
procedure described in the synthesis of 28a using 27d and norpholine. | H NWR
(DVBO-d6) 5 WVppmipns@3sll (411, brm, 3.79 (414, btnm), 7. 2CT(ubbdos/mge2017. 58 (114,
m, 7.79 (3H, m, 8.67 (1H, m. mz 371.2 OH 0 NO2 35 [0264] Et hyl

61l uor o- 4- hydr oxy-8-nitro-qu noline1§-c§£q§xylate (35): The title conpound
was prepared follow ng the procedur bed in Step 1 using 4-1luoro-2-
nitroaniline instead of 4-nitroaniline. ( 6) 6 (ppm: 1.26 (3H, t, J =
7.14 Hz), 4.20 (2H, q, J = 7.15 Hz), 8.31 ( dd, J = 8.24, 3.02 Hz), 8.57
(11-1, brs), 8.64 (1H, dd, j= 8%j;j3.02 Fth iniz 281.3 (M. C 0 N2 36

[ 0265] Et hyl 4-chl oro-6-fl uoro-8¢nitro-quijol\i ne-3-carboxylate (36): The title
conmpound was prepared foll ow ng eescribed in Step 2 using 35.
"HNNIR (CDCI3) 8 (ppn): 1.46 (3H, t = ¥.14 Hz), 4.55 (211, q, J = 7.14
Hz), 7.94 (I1l, dd, J = 7.14, 2.75 Hz), §j29 (1H, dd, J = 8.79, 2,74 Hz),
9.27 (114, s). mz 299.7 (MN. 37

19¢g

[0235] 2-Phenyl-8-piperidin-1-yl-2, 5-dihydro-pyrazolof4, 3-c]quinolin-3-one
(19g): The title compound was obtained following procedure described in the synthesis of
19b using 23a and piperidine. 'H-NMR (DMSO-d6) & (ppm): 1.1-1.4 (6H, m), 2.84 (2H,
br), 3.15 (2H, br), 7.14 (1H, t, ] = 7.33 Hz), 7.41 (3H, m), 7.86 (1H, d, J = 12.94 Hz), 8.20
(2H, dd, J = 8.79, 1.22 Hz), 8.66 (1H, s), 8.80 (1H, br). m/z 345.4 (MH"),

Example 20

19h
[0236] 8-(2,6-Dimethylmorpholin-4-yl)-2-phenyl-2, 5-dihydro-pyrazolo[4,3-c]
quinolin-3-one (19h): The title compound was obtained following procedures described in
the synthesis of 19b using 2,6-dimethylmorpholine. 'H-NMR (DMSO-d6) & (ppm): 2.54
(2H, t, J = 5.62 Hz), 2.60 (4H, br), 3.24 (3H, s), 3.26 (4H, br), 3.47 (2H, t, ] = 5.62 Hz),
7.11 (2H, tt, J = 7.32, 1.22 Hz), 7.41 (4H, m), 7.59 (1H, d, J = 9.03 Hz), 8.20 (2H, dd, J =
8.54, 1.22 Hz), 8.56 (1H, s). m/z 375.5 (MH™).
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10266] 8- Fl uor 0- 6-ni | r o- 2- pheny1- 2, 5-di hydr opyr azol o-f 4, 3-t hui nol i n- 3- one

(37):

Stcp 3 usi ngW8@vsH4a3325. 3 (Mt). NN 38 PCT/US2008/066201

1026716- Ar ni no- 8- f | uor o- 2- phenyl - 2, 5-cl i hyd,

(38):

42 39

The title conmpound was prepared follow ng the procedure described in

[ 026818- Fl uor 0- 6- (4- nelhyl pi perazi n-1-y49- 2- phemyd- 2, 5- di hydr o- pyrazol u
[4,3-c 1 quinol in-3 -one (39): The title coppgund was prepared follow ng the

(414, him), 3.67 (4H bmo0, 7.
9,17, 2.74 Hz), 7.69 (21-1, dd, ¥ = 8.51, ¥

procedure in Step 5 using 38&/£{i-NNR ( DMSO- 8 (ppm: 2.40 (3H, s),
8.46 (11-1, d. J = 6.59 Hz)S ¥

Hz) ,

6 (IH, in), 7/39 (2H, in), 7.48 (1I-1
N5 Hz), 8.19 (211, d, J =
@1-1). Exanple 43 a 0

Iz

19i
[0237] 8-(4-Isopropylpiperazin-1-yl)-2-(4-methoxyphenyl)-2, 5-dikydro-
pyrazolo[4,3-c]quinolin-3-one (19i):  The title compound was obtained following
procedure described in the synthesis of 19b using 23d. 'H-NMR (DMSO-d6) & (ppm):
1.12 (6H, d, J = 6.08 Hz), 3.20 (4H, br), 3.78 (4H, br), 3.76 (3H, s), 6.80 (2H, d, J = 8.97
Hz), 7.44 (2H, m), 7.60 (1H, d, J = 8.79 Hz), 7.91 (1H, d, J = 9.07 Hz), 8.56(1H, br), 9.33
(1H, s). m/z 418.4 (MH"),

Example 22

o~
T

19j
[0238] 7-Chloro-2-phenyl-8-piperazin-1-yl-2,5-dihydro-pyrazolof4,3-c]
quinolin-3-one (19j): The title compound was obtained following procedure described in
the synthesis of 19b using 23e and piperazine. "H-NMR (DMSO-d6) & (ppm): 3.11 (4H,
br), 3.33 (4H, br), 7.15 (1H, t, J = 7.32 Hz), 7.41 (2H, dd, J = 8.54, 7.32 Hz), 7.74 (2H, d, J
=2.93 Hz), 8.20 (2H, dd, J = 8.54, 1.22 Hz), 8.65 (1H, s). m/z380.9 (MH").

-77 -

3.18
dd, J
7.70

opyrazol 014, 3-c] quinulin-3 -one

The title conpound was prepargg f@ll?mjng the procedure described in
Step 4 using 37. mz 295.3 (M4l).



N2 42 [0269] Et hyl

4-chloro-6,7,8-irifluoro-quinoline-3-carboxylate (42):

The title conmpound was prepared follow ng the procedure described in Step 2
usi ng et hyl WO?2pgdpaEsd/-6, 7, 8-trilluoro-quinoline-3-carhorgb@msacenst ead of
3. 111-NWR (CDC13) 6 (ppm: 1.44 (311, t, J = 7.14 Hz), 4.55 (2H, q,

Hz), 8.04 (111, m), 9.22 (111, s). gilz 222.7 (ML) .

1027016, 7, 8-Tri fi uor o- 2- phenyl - 2, 5-

(43a): The

4a using 42. 114-NVR. (DVBO-d6) & (ppm: 722
m, 8.18, 311, m, 8.16 (21-1, 8.60 (1
2008/ 154438PCT/ US2008/ 066201 0-©

J =

7.14

- pyrazol o-[ 4, 3-c] qui nol i n- 3-one

. m, 7.44 (211, m, 8.05 (1H

title conpound was prepared foII?éTFF t he procedure described for
S

ink 316.2 (M-14).
b 1027416

4
7,8-Trif|uoro-2-(4-tnethavyphen}l\)/N ZpNe drié? pyrozol o- [4, 3-c]

qui nolin-3-one (43b): The title conp
descri bed for 4a using 42 and 4-nedl

Exanpl e +1

{

19k
[0239] 7-Chloro-8-morpholin-4-yl-2-phenyl-2, 5-dihydro-pyrazolof4,3-c]
quinolin-3-one (19k): The title compound was obtained following procedure described in
the synthesis 19b using 23e and morpholine. 'H-NMR (DMS0-d6) & (ppm): 3.08 (4H, br),
3.78 (4H, br), 7.18 (1, tt, J = 7.32, 1.32 Hz), 7.43 2H, t, ] = 7.56 Hz), 7.78 (2H, d, } =
2.44 Hz), 8.21 (2H, dd, J = 8,54, 1.22 Hz), 8.71 (1H, s). m/z 381.8 (MH").

OH O

25a
10240} Ethyl 7,8-difluoro-4-hydroxy-quinoline-3-carboxylate (25a): The title
compound was prepared following the procedure described in Step 1 using 3.4-
difluoroaniline instead of 4-nitroaniline. 'H-NMR (DMSO0-d6) & (ppm): 1.15 BH, 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, J = 4.63,
9.03 Hz), 7.80 (1H, dd, J = 9.27, 2.93 Hz), 8.56 (1H, s). m/z 254.2 (MH").

cl O

26a
[0241] Ethyl 4-chloro-7,8-difluoro-quinoline-3-carboxylate (26a): The title

compound was prepared following the procedure described in Step 2 using 25a instead of

-78 -

)

g wads prepared follow ng the procedure
phényl hyclrazine. mz. 346.2 nin.



N-N HNF 44a

1027216, 8-Di f | uor o- 2- phenyl-7- pi perazin-1-yl1-2,5-di | Tdr o- pyrazol o[ 4, 3-c]
gui nohn- 3- or¥OUEAY4438The titl e conmpound was obtai ned f olPiComismgs/memaeedur e
described in the synthesis of 19b using 43a and piperazine 111-NNIR

( DMSO- d6) ( ( rrn .3 _ - 7, 7.36
(314, m, ﬁﬂﬁ%ﬂ$§%955>§5%53 {i%iﬁf %-%@%1%@,?%@} é&%H%kYgES 40 (1H,
S). iniz 3&2H4d d\ﬂj}mHz)ExamlIIEd4.5=8 78 Hz), 9.23 (1H, s). m/z 2727(MH

1027316, 8-Di fl uoro-7- (4-i net hyl- pi perazi, 2- 1-y0- 2- phenyl - 2, 5- di hydr o- pyrazol o
[ 4, 3-cl qui nolin. 3-one (44b): The title conpound was obtalned fol |l ow ng
procedure described in the synthesis of 19p n\ing 43a and 1-net hy] pi per azi nc.
1H NVR (DVMBO-d6) 8 (pprn): 133 (3H, s), 2.411 bun), 3.24 (4H, brm, 7.15

(-1, m, 7.38 (311, m, 8.18 (2H m, I (1H, s). fit& 396.4 (MO Exanple
46 44e N
[027416,8-D'f|uoro-7-(nDrpholin-4?jffifﬁﬁr§ioz,5-dthydro-pyrazolo[4:3-c]
F N
H
27a

[0242] 7,8-Difluoro-2-phenyl-2, 5-dihydro-pyrazolo-{4, 3-c]quinolin-3-one
(27a): The title compound was prepared following the procedure described for 4a using
26a. 'H-NMR (DMSO-d6) & (ppm):7.18 (1H, t, J = 7.82 Hz), 7.43 (2H, dd, ] = 8.30, 7.33
Hz), 7.75 (1H, dd, ] = 11,22, 7.32 Hz), 8.18, 31, m), 8.90 (1H, s). m/z298.3 (MH").

27b
[0243] 7,8-Difluoro-2-(2 -pyridyl)-2, 5-dihydro-pyrazolo-[4, 3-c]quinolin-3-one
(27b): The title compound was prepared following the procedure described for 23b using
26. '"H-NMR (DMSO-d6) & (ppm):7.31 (1H, t, I = 7.86 Hz), 7.73 (1H, dd, J = 11.26, 7.14
Hz), 8.01 (1H, dt, J = 8.79, 1.65 Hz), 8.16 (1H, t, J = 8.24 Hz), 8.24 (1M, d, ] = 8.24 Hz),
8.50 (1H, d, J =3.85 Hz), 8.82 (1H, s). m/z299.3 (MH").
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qui nolin-3-one (44c): The title conpound was obtained follow ng procedure
described in the synthesis of 19b using 43a and norpholine. 1H NVR (DMSO d6)
6 (ppm: 3. 1WOQABAM4B M), 3.78 (4H, him, 7.15 (114, inpcrisads(Binl, n),
8.17 (2H, in), 8.49 (114, s). mz 383.4 (MT ). Exanple 47 0- 44d

1027516, 8- D 4f | uut v- 2- (4- met hoxypheny1l) - 7- 0- et hyl pi perazi n-1-y0- 2, 5-

di hyci ro- pyrazol oK, 3-dqui nol i n- 3-one (44 e title conpound was obt ai ned
foll owi ng procedure described in the synth s of 19b using 436 and

1- net hyl pi perazi ne. (D1V1SO-d6) 5 (ppm N-R. 28 (311, s) 2.75 (2H, burn), 2.82
(211, hrm, 3.09 (4H, bnn), 3.75H3 8),~ 99 (211, d, J = 9.0 Hz), 7.45
(rti, m, 8.06 (2H, d, J = 9.0 Hz) 33(|(rrr, s)y. mz 426.2 (1vili+). C O
46 102761Ethyl 4-chloro-7, 8-di f| goro-guinol i ne-3-cctrboxyl ate (46): The tide
conpound was prepared followi ng the prddedure described in Step 2 using

Rt hy1-7, 8- difl uoro-4-hydroxy-qui noI i ngr.3- earboxyl ate instead of 3. ill-NWR
(CDC.13) ei (ppm: 1.46 (311,1, J = 7.14 Hz), 4"52 (2H, q, 3 = 7.14 11z),
7.60 (1H, ny, 8l0344]( 1+ 81@1/52u0r922(8 J(Zzaorqphe@y) 2,9y drosnyTazp KA/ B quindltn: O

21108/ 154438F Ql(ﬁgo'%m&%%und was prepared following the procedure described for 23b
using 26 and 2-fluorophenylhydrazine' HCI. 'H-NMR (DMSO-d6) & (ppm):7.31 (3H, m),
7.54 (1H,dd, J =73, 6.0 Hz), 7.69 (1H, dd, Y = 11.1, 7.1 Hz), 8.06 (1H, dd, T = 10.5, 8.4
Hz), 8.76 (1H, d,J = 6.2 Hz). m/z316.2 (MH").

s
)
N-N
F ! o
I

F N

H

27d

[0245] 7,8-Difluoro-2-(thiophen-3-yl)-2, 5-dihydro-pyrazolo-{4,3-c]quinolin-3-
one (27d): 1.05 equiv. of methyl 3-hydrazinthiophene-2-carboxylate was added to a
solution of 3¢ in ethanol. After 1.5 hr of stirring at room temperature, the solution was
concentrated in vacuo and residue was dissolved in chloroform and washed with aq.
sodium bicarbonate solution, dried and concentrated in vacuo. The resulting solid was
suspended in ethanol and stirred with 1N 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
IN sodium hydroxide solution, followed by extraction with ether. The separated ageous

layer was treated with active charcoal, acidified with acetic acid to yield 41 as yellow solid.
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NN 47a

1027716, 7-Di f | uor o- 2- phenyl - 2, 5- di hydr o- pyrazol o- 14, 3-chut hol i n- 3-one (47a):
The title cONPAWHASHMRES prepared follomjng t he procedur e PagERSISI@A20lor 4a
using 46. 11-1-NWR (DVSO-d6) 5 (ppm:7.17 (111, m, 7.44 (211, rn), 8.04 (1H,

(027816, 7- TR G EI0L by 7733 8. & b 2 i B Bl T o or e

(476): The 7t1|4tlea, tm@ﬂﬂd was.2py epaHey 710l awn)g. tsheHpaQeduy g sdeggy i bed for

4a u3|ng 4 r| y. 11-1-1\I MR (DVSO-d6) 6 (ppn) .24 (1H,
ddd, J %7"‘}29% ; %%ﬂézj’}?z%&é%@gfiﬁ 7.90 (11-1, nm), 8.02 (1H ), 8.18
(1H, d, ='8.24 1- 14, 8.49 (1H, ddd, ---- 4.95, 1.92, 0.83 Hz), 837(111, s).
raiz 299. 3 (M -r). %0 21108/ 154038PCl TS201181046201 Exanpl e 4F1

48a [ 0279] 6- Fl uor o- 2- phenyl - 7- plpergéﬂﬁﬂ—i— y/ -Z 5-di hydro-pyrazolo [4, 3-c]
qui nolin-3 -one (48a): The title compound wag—abtai ned foll owi ng procedure
described in the synthesis of 19b using 474 pi perazinc. | H NVR ( DMSO- d6)
6 (ppm. 3.03 (4H,

N—N
|
N N

28a
[0246] 8-Fluoro-2-phenyl-7-piperazin-1-yl-2, 5-dihydro-pyrazolof4, 3-c]
quinolin-3-one (28a): The title compound was obtained following procedure described in
the synthesis of 19b using 27a and piperazine. 'H-NMR (DMSO-d6) & (ppm): 2.92 (4H,
brm), 3.04 (4H, brm), 7.11 (1H, t, J = 7.41 Hz), 7.23 (1H, d, J = 7.97 Hz), 7.39 (2H, m),
7.79 (1H, d, J = 13.18 Hz), 8.21 (2H, dd, J = 8.52, 1.10 Hz), 8.62 (1H, s). m/z 364.4

(MH™).
Example 25
N—N
l
(”\N N
o H
28b

[0247] 8-Fluoro-7-morpholin-4-yl-2-phenyl-2,5-dihydro-pyrazolof4,3-c]
quinolin-3-one (28b): The title compound was obtained following procedure described in
the synthesis of 28a using 27a and morpholine. 'H-NMR (DMSO-d6) & (ppm): 3.11 (4H,
br), 3.80 (4H, m), 7.11 (1H, t, J = 7.08 Hz), 7.24 (1H, d, J = 7.81 Hz), 7.38 (2H, 1,J = 7.38
Hz), 7.80 (1H, d, J = 12.93 Hz), 8.17 (2H, d, ] = 8.30 Hz), 8.67 (1H, s). m/z 365.4 (MH").
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brm), 3.14 (4H, brrn), 7.08 (IIl, in), 7.17 (1H, t, J = 8.52 Hz), 7.36 (2H,
in), 7.87 (1H, dd, J = 8.79, 1.37 Hz), 8.23 (214, ddd, J = 7.42, 1.65, 1.37
Hz), 8.41 (IWMD2¢p/15443k 364.3 (MH). Exanple 49 48b 10280T4sEsiawcnH

7- (4-nmet hyl - pi perazin- | -y0-2-phenyi-2,5-di hydro-pyrozolo [4, 3-clquinol

i n-3-one (48b): The tide conpound was obtained foll owm ng procedure described
in the synthesis of 19b using 47a and 1-nethylpip ine. (DMSO-d6) 5 (ppm:
2.24 (3H, s), 2.53 (4H, brm, 3.18 BEiéplebom, 7.13 (11-1, in), 7.26 (I H t,
J =8.79 Hz), 7.42 (211, m, 7.90 (1H, dd, J =_8.79, 1.37 Hz), 8.23 (2H, ddd,
i =7.42, 1.65, 1.37 Hz), 8.41 (111, s). mz 3 4 (Mn. Exanple 50

[ 0281] 6- Fl uoro- 7-(nmor pholi n-4-y0-2- phenyl- 2, 5=éi hydr o- pyruzol o[ 4, 3-c1 quinu
in-3-one (48E): The title conpound was obtaimed fol |l owi ng procedure described
in the synthesis of 19b using 47a ang nmn ag. 11-1-NMWMR (DNBC)dG) 6 (ppm:
3.16 (4H, ban), 3.76 (41-1, brm, 7.1 fn), 7.26 (-1, t, J 8.79 Hz),
7.41 (2H, m, 7.93 (11-1, dd, 8r79N , 8.17 (2H, n), 8.42 (1H S).
iniz 365.3 (MN. Exanple 51 48q*%/28216 Eluoro 7-(perhydro 1

)4_1-di azcpi ne- 1-y1) - 2- phenyl - 275- di hydr o-

28¢
[0248] 8-Fluoro-7-(4-isopropylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (28c): The ftitle compound was obtained following procedure
described in the synthesis of 28a using 27a and 1-isopropylpiperazine. 'H-NMR (DMSO-
d6) & (ppm): 1.03 (6H, d, J = 6.04 Hz), 2.70 (4H, br), 3.02 (1H, m), 3.13 (4H, m), 7.13 (1H,
t,J=7.41Hz), 722 (1H, d, J =7.69 Hz), 7.40 2H, t,J = 7.97 Hz), 7.77 (1H, d, ] = 13.19
Hz), 8.19 (2H, d, J = 7.42 Hz), 8.66 (1H, 5). m/z406.5 (MH").

Example 27
7\
=N
N-N
!
r”\N N
o H
28d

[0249] 8-Fluoro-7-(morpholin-4-yl)-2-pyridin-2-yl-2,5-dihydro-pyrazolo[4,3-c]
quinolin-3-one (28d): The title compound was obtained following procedure described in
the synthesis of 28a using 27b and morpholine. 'H-NMR (DMSO0-d6) & (ppm): 3.10 (411,
br), 3.77 (4H, m), 7.18 (1H, t, J = 7.08 Hz), 7.25 (1H, d, ] = 7.92 Hz), 7.79 (1H, d, J =
13.18 Hz), 7.86 (1H, m), 8.20 (1H, d, J = 8.24 Hz), 8.46 (1H, m), 8.66 (1H, d, J = 1.65 Hz).
m/z 366.4 (MH").
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pyrazoi o[ 4, 3-dqui nnlin-3-one (48d): The title conmpound was obtained foll ow ng
procedure described in the synthesis of 19b using 47a and

per hydr o[ 1, 4y0db@aedsthe. 11-1- 1' 1IMR (DMSO-d6) 6 (ppm : ptTAB200&dsk201brm), 2. 98
(211, ban), 3.10 (211, ban), 3.53 (41-1, ban), 7.10 (21-1, m, 7.39 (2H, in),
7.78 (111, d, J = 8.79 Hz), 8.23 (211 n 8.36 (H, s). mz 378.3 (M. WO
2008/ 154438PCTI U S20118/06621i 1 Ex 48e 1028316 - Fl uoro-7-
(4-1iso-propyl pi perazin- 1 iy0-2-phenyl-2, 5-dj vro-pyrcaolo

kui nol i n-3-one (48e): The title conpound wasai ned foll ow ng procedure
described in the synthesis of 191) using 47a/and 1-iso-propyl pi perazine.
"14-NWK (DivlSQd6) 6 (ppm: 1.02 (6H, d"l = 6.59 Hz), 235 (4H, brm, 2.82
(1H, m, 3.24 (4H, brm, 7.12 (1H,ﬁ q “AY (%11, m), 8.08 (11-1, in), 8.18
(211, in), 8.42 (1H, s). mz 4Q6. S anpl e 53 48f

0284) 6- Fl uor o- 7- (4-i so- propylpi per azi n- 1ﬁ-yi)-2-(2 fr-pyridyO-2,5-di hydro-

pyrazol 014, 3-c] qui nolin-3-one ( :The title conpound was obt ai ned
foll owi ng procedure described in the synthesis of 19b Using 476 and
rnorpholine. 11-1-NNAR (DlvlI SCd6) 8 (p : 3.18 (4H, him, 3.80 (411, brm,

7.19 (H, dd, J 7.2, 4.9 Hz), 7.25 (11=°t, t, J = 8.5 Hz), 7.84 (111, dd, 3 =
8.5, 2.0 Hz), 7[@80)(il !, 7dd,5-Din@iHlpipriQif- LY E31ubrolBphek i, 5-Bihydbo= 8.4 Hz),

223385 éIE_SLGZS r’angﬁlz?-g]%!ti-ng'l’in@-bné ?iSZe):s”?l?é %tlé '\émpéﬁrfd wg\soprze?)gr%é 1'01 gv:\j’lgg ct:_l-lre/: L
procedure described in the synthesis of 28a using 27a and 3,5-dimethylpiperidine. 'H-
NMR (DMSO-d6) é (ppm): 0.99 (6H, d, J = 6.33 Hz), 1.80 (4H, br), 2.47 2H, t, J = 8.62
Hz), 3.46 (2H, brd, J = 11.81 Hz), 7.13 (1H, m), 7.26 (1H, d, J = 7.97 Hz), 7.40 2H, 1, J =
7.69 Hz), 7.79 (1H, d, ] = 13.18 Hz), 8.19 (2H, d, J = 7.69 Hz), 8.65 (1H, s). m/z 391.5

(MHH.

Example 29

28f
[0251] 8-Fluoro-7-(4-methylpiperazin-1-yl)-2-pyridin-2-yl-2, 5-dihydro-
pyrazolof4,3-cJquinolin-3-one (28f):  The title compound was obtained following
procedure described in the synthesis of 28a using 27b and 1-methylpiperazine. 'H-NMR
(DMSO-d6) & (ppm): 2.46 (3H, s), 3.09 (4H, br), 3.29 (4H, brm), 7.16 (1H, m), 7.22 (1,
d, J = 8.24 Hz), 7.84 (2H, m), 8.26 (1H, dd, J = 8.24, 0.83 Hz), 8.45 (1H, m), 8.56 (1H, s).
m/z 379.4 (MH").
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49 102851Et hyl 8-f | uor o- 4- hydr oAy- 6- | uoroneil zyl - qui nol i ne- 3-car boxyl at e

The title conmpound was prepared follow ng | he procedure described in
Step 1 usingvVQ224BUBEYH-4-trill uoronet hyl -aniline inst eadPeT/U2088/466anNi | i ne.
"H-NWVR (DVMBO-d6) 5 (ppm: 1.25 (314, t, J = 7.14 Hz), 4.11(21-i, q,
Hz), 8.00 (211, in), 8.70 (111, S)'E&Qhé 3p4.2 (MH). G O 50 10286] Et hyl

(49):

4-chl oro-8-fluoro-6-trifluoronethyl-
conmpound was prepared follow ng the procedur

J

7.14

e- 3-carboxylate (50): The title
scribed in Step 2 using 49

i nstead of 3. 1H NVR (CDCL3) 8 (ppm): 1.47 ( t, J = 7.14 Hz), 4.56 (211,
q, J 7.14 Hz), 8.16 (11-1, d, J = 10.89 Hz),(8.48 (1H, d, J = 6.59 Hz), 9.24

(11-1,

s).

Ink 322.7 (ME') Fwo
|
N N
o\’) H
28¢g

[0252] 7-(2,6-Dimethylmorpholin-4-yl)-8-fluoro-2-phenyl-2, 5-dihydro-
pyrazolo[4,3-c]quinolin-3-one (28g): The title compound was prepared following the
procedure described in the synthesis of 28a using 27a and 2,6-dimethylmorpholine, 'H-
NMR (DMSO-d6) & (ppm): 1.15 (6H, d, J = 6.73 Hz), 2.40 (2H, brm), 3.41 (2H, d, J =
10.99 Mz), 3.76 (21, brm), 7.13 (1H, m), 7.26 (1H, d, J = 7.69 Hz), 7.41 H, t, J = 7.42
Hz), 7.83 (2H, d, J = 12.91 Hz), 8.19 (2H, m), 8.66 (1H, s). m/z393.4 (MH").

Example 31

&

N—N

Nesn

o H
28h
[0253] 7-Morpholin-4-yl-2-phenyl-2, 5-dihydro-pyrazolo[4, 3-c]quinolin-3-one
(28h): The title compound was prepared following the procedure described in Step 3 using
ethyl-4-chloro-7-morpholinoquinoline-3-carboxylate instead of 4a. 'TH-NMR (DMSO-d6) &
(ppm): 3.25 (4H, br), 3.77 (4H, m), 7.01 (1H, d, J = 2.95 Hz), 7.12 (1H, t, J = 7.32 Hz),
7.29 (14, dd, J = 9.52, 2.19 Hz), 7.40 (2H, t, J = 7.32 Hz), 8.00 (1H, d, J = 9.03 Hz), 8.17
(2H, d, 7 =9.03 Hz), 8.59 (1H, s). m/z 347.4. (MH").
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10287] 6- Pl i t or o- 2- pheny1-8-tri fl uoromet hyl - 2, 5-dt hydr o- pyr azol 014, 3-ci

qui nulin-3-one (51): The title conpound was prepared follow ng the procedure
descri bed fowo02ep8(si4pry 50. 111-NNIR (DVBO d6) 8 (ppm : 7.pL8/Sidagodspar 7. 21
(2121, m, 8.17 (4H, m, 8.88 (1H, s). mz 348,3 (M1 ). Exanple 54 52a
1028812- Pheny1- 6- pi per azi n- -,v1-8-5rif1u grone t hyl-2"i -di hydro-pyrazolo
14,3- ¢ quinoi in-3 -one (52a): The onpound was obt ai ned fol |l ow ng
procedure described in the synthesis of 19b using 51 and piperazine. 11-1-NWR
(DVBO-d6) 8 (ppm: 3.04 (411, bnr), 3.31 (41 htrn), 7.07 (1H, m, 7.40 (2H,
m, 7.93 (11-1, s), 8.09 (1H, s), 8.28 (2H, 8.61 (1H, s). ink 414.3
(M-I1t). Exanple 55 52b 10289] 2- P heny 4-me thyl pi perazin-1 -;

v1) - 8-tryl uaronelhyl - 2, 5-di hydro-~ F ©

28i
[0254] 7-(4-Dimethylaminopiperidin-1-yl)-8-fluoro-2-phenyl-2, 5-dihydro-

pyrazolo[4,3-c]quinolin-3-one (28i): The title compound was prepared following the
procedure described in the synthesis of 28a using 27a and 4-dimethylaminopiperidine. H-
NMR (DMSO-d6) 8 (ppm): 1.56 (2H, brm), 1.89 (2H, brm), 2.22 (6H, s), 2.74 (2H, brm),
3.13 (1H, brm), 3.52 (2H, brm), 7.10 (1H, m), 7.22 (1H, d, ] = 7.96 Hz), 7.40 2H, t, ] =
7.42 Hz), 7.76 (2H, d, ] = 2.91 Hz), 8.20 (2H, m), 8.64 (1H, ). m/z 406.4 (MI").

Example 33

28j
[0255] 7-(4-Cyclopentylpiperazin-1-yl)-8-fluoro-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (28j): The title compound was prepared following the procedure
described in the synthesis of 28a using 27a and 1-cyclopentylpiperazine. 'H-NMR
(DMSO0-d6) & (ppm): 1.20-1.85 (9H, brm), 2.58 (4H, brm), 3.11 (4H, brm), 7.10 (1H, m),
7.22 (1H, d, ] =7.94 Hz), 7.40 (2H, m), 7.76 (1H, d, J = 2.91 Hz), 8.19 (2H, m), 8.64 (1H,
s). m/z431.2 (MH").
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pyrazol otr4, 3-chui nolin-3-one (52b): The title conpound was obt ai ned
foll ow ng procedure described in the synthesis of 19b using 51 and

4- et hyl pi pevaz29a344§81) MSO- d6) 8 (ppm): 2.25 (31-1, s), pRTAS2008d620br m), 3. 01
(411, brm, 7.16 (111, m, 7.45 (21-1, t, J = 7,96 Hz), 8.01 (11-1, s), 8.19
(1H, s), 822 (2H, m, 8.80 (11-1, SE rﬂ%ﬁgz .3 (Myt). WO

2008/ 154438PCPUS200810662111 52c

henyl - 6- (per hydro[ 1, 4] - di azepi ne- -y1)-8-107u
[4, 3-chuinolin-3 -one (52c): The title conp
procedure described in the synthesis of 19k
per hydr 01, 4] -cl i azepi ne. NMVR (DNBC>q§) 5 (p

bin), 3.17 (411, bnn), 3.38 (2H brr Ql (18, m, 7.43 (21-1, t, .1= 7.96
11z), 8.04 (111, s), 8.20 (1I- 3260 (211, s), 8.80 (11-1, s). mz 428.3
(1\1114). Exanple 57 NN .(Th 5§d 29 12NPhenyI 6- (4-i so- propyl pi perazin- 1
-yl)-8-trifluoroi nethyl-2, 5-di pyrazolo [4,3 -c] quinolin-3 -one (52d):
The title conpound was obtai ned followi ng procedure described in the
synthesis of 19b using 51 and | -iso-pr&I| pi perazi ne 1H NVR (CD30D) 5 (ppm):
2.05 (411, ban) 0 j_ . Bi 7.30 (1H,
M. 7.48 (2H tH 10 2% E (?%orp ﬂygro%%feéfzgz% I 91) @p)'te )ﬁ2%421’tﬁylz’;v’];§y}9)80z’ 25 (1H s).
rai z 456. 3 [¢ f%]qz{gzzq{tn)j' one (28k) T e title compound was prepaled following the procedure

described in the synthesis of 28a using 27a and 4-hydroxypiperidine. 'H-NMR (DMSO-d6)
& (ppm): 1.54 (2H, brm), 1.87 (2H, brm), 2.85 (2H, brm), 3.20 (1H, m), 3.64 (1H, brm),
4.74 (14, brd, J = 3.84 Hz), 7.10 (1H, m), 7.22 (1H, d, ] = 7.97 Hz), 7.40 (2H, m), 7.76
(1H, d, ] =2.90 Hz), 8.20 (2H, m), 8.64 (1H, s). m/z379.2 (MH").

Example 35

N H|

o)
281

[0257] 8-Fluoro-7-(perhydrof1,4]-diazepin-1-yl)-2-phenyl-2,5-dihydro-

O §

nethyl-2, 5- di hydrotyrazol o
Y was_ obt ai ned fol |l owi ng

|ng 51 and
). 1.94 (2H, brm, 2.20 (2H,

pyrazolo[4,3-c]quinolin-3-one (281): The title compound was prepared following the
procedure described in the synthesis of 28a using 27a and homopiperazine. 'H-NMR
(DMSO-d6) & (ppm): 1.98 (2H, brm), 2.48 (2H, brm), 2.67 (2H, brm), 3.45 (4H, brm), 7.15
(2H, m), 7.40 (2H, m), 7.76 (1H, d, J = 2.91 Hz), 8.20 (2H, m), 8.64 (1H, s). m/z 378.2
(MH.
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54
[ 029217, 8, 9-Tri fl uoro-2- phenyl-2, 5-clihyciro-pyrazol o- 14, 3- cl qui nol i n- 3- one
(54): The tiwpardamdssund was prepared foll owi ng the proceetdmsaogiesoni bed f or
4a in four steps starting from3,4,5-trifluoroaniline. 3HNMt (DVSO d6) 6
(ppin):7.15 (IH t, J 7.82 Hz), 742 2H. m, 7.51 (JH, m, 8.15 (21-1,
in), 877 (I1-1, s). |nk 3163(|\/U 3029317

9- Bi s(i nor phol i n-4-y0-8-fl uoro- 2- phenyl 2, 5- \dr o- pyrazol or4, 3-4

qui nolin-3-one (55): The title conpound was optained follow ng procedure
described in the synthesis of 19b using 53 apd norpholine, 1H N VIR (DVBO 5
(ppm: 3.06 (41-1, brm, 3.22 (41- ) brm, ,I 6 (4H, brm), 3.86 (4H, brm,
6.81 (1H, d, J = 6.7 Hz), 7.15 (1H, A : 1-1, m, 8.18 (2H, m, 8.57
(H, s). nlz450,3 (MT). 57

1029416, 8- Dgl uor o- 2- phenyl - 2, 5-df hydr upyr 82010- L4, 3-dqui noli ti-3-one (57):
The title conmpound was prepared kol Yow ng the procedure described for 4a in
four steps starting from2, 4-difluoroaniline. 11-1- NIVR (DVMSO-d6) 8
(ppm:7.17 (1H, di, J =0.8, 7.7 Hz), 2)311&12(211 t, J =7.7 Hz), 774(211

%,2921%88( éﬁs(ngaol rﬁ%;luﬁoa(b@e’thé% %}g} ﬁlﬁ%ﬁp @ g?’%ﬁ% %w c}/qm noI i n-

-pyrazolo[4, 3- c]qumolm 3-one (28m) The title compound was prepared followmg the
procedure described in the synthesis of 28a using 27a and 1-methylperhydro[1,4]-
diazepine. 'H-NMR (DMSO-d6) & (ppm): 1,98 (2H, brm), 2.27 (3H, s), 2.68 (4H, brm),
3.24 (4H, brm), 7.15 (2H, m), 7.40 (2H, m), 7.76 (1H, d, J = 2.91 Hz), 8.20 (2H, m), 8.64
(1H, s). m/z 392.2 (MH").

28n
[0259] 8-Fluoro-2-(2-fluorophenyl)-7-(piperazin-1-yl)-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (28n): The title compound was prepared following the procedure
described in the synthesis of 28a using 27¢ and piperazine. 'H-NMR (CD;0D) & (ppm):
3.01 (4H, brm), 3.34 (4H, brm), 7.05 (1H, d, ] =7.7 Hz), 7.16 (2H, m), 7.31 (1H, m), 7.40
(1H, m), 7.66 (1H, d, J = 13.1 Hz), 8.44 (1H, s). m/z 382.2
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3-one (58a): The title conpound was obtained follow ng procedure described in
the synthesis of 196 using 53 and norpholine. 111-NWK (DVSO-d6) 8 (ppm: 2.83
(4H, bit)), WQ2008434438 brm), 3.56 (41-1, brm, 3.77 (4H, Porrgso0dockdor( 114, m),
7.26 (21-1, dd, J = 6.2, 1.9 Hz), 7,41 (2t1, dd, J = 7.8, 7.6 Hz), 8.20 (2H,
d, J =28.6 H), 8.26 (1H, s). nmz 4%3.4 &Q%TE). WO

2008/ 154438PCT/ US20081066201 L

[ 0296] 6, 8- Bi s(4-tvo- propyl pi perazin-1-yl)- 2 gHToy -2,5-clihydro-pyrazol of 4, 3-
chui nol i n-3-one (58b): The title conpound WMa$%_opt ai ned fol | owi ng procedure
described in the synthesis of 196 u3|ng 53 ;!! 1-i so- propyl pi perazine. | H NWR
(DVBO-d6) 8 (ppm: 0.99 (6H d, J =6.8 I} 01 (6H, (1, J =7.4 Hz), 2.72
(4H, bun), 2.83 (611, br,m, 2 92 (4 ] o22 (411, bnn), 7.19 (311, m,
7.41 (2H, m), 8.24 (311, : 14, : OH 0 TTI 60 [0297] Et hyl

6, 7-di fl uor o- 4- hydr oxy- 2- tnethyl Eno I né 3- car boxyl ate (60): A solution of
di fuoro-isatoic anhydride in NN t hyl acet am de was added to a sol ution of
sodi um hydride (1.1 equiv.) and ethyl ?ﬁetoacetate (1.1 equiv.) in

N, N- di met hyl acet amide with stirring at“t%om tenperature. The m xture was

gezt ﬁddat 122 C[ﬁzﬁo]l 10 gmmf&%z ﬂJda@o}@:aﬁ)xiam m\é\ﬂﬁlgfp@i%#zh :EIdyl) ns '(;)3 and 6,

- 4- hydr oxy- - qui pol.i ne ic acid ethyl ester (2g) was

preci pi t at &8 oot fadadirof %ﬁ%&ég%g ‘Elfq I LPEPPUNY TYASNNEPASVSEOWEE B (ppn) :
1.21 (3E trooldt?re HdschiBdd m&h@@yrfﬂ%lﬂlhof&)}a uﬁné@ﬁ&ﬂ l-ﬂ)ethifl efazkfe. HENMR - 43 (1H,
dd, J = 10. 71 69 Hz) 82 (11-1, dd, J = 10. ﬂﬁp . raiz 268.7 (M.
cl 0 61 1d§@8@§i pirpnyg: %?ﬁ 6%5132748&111114115@@298@1rbyn),a&ﬁr{bﬁhdaé%?"éhlﬂboxyl ate
(61): A su | yas_ hegl h hor us
oxychloridzpﬁﬁéppgvg?%ﬁ ﬁyQﬁTZM? gmggéﬁgﬁ(?gactlo%giﬁﬂ?ﬁgth' gd%% aqueous
ammoni a and%Be product was obtai ned by extracting with methyl ene chloride,
dried over sodiumsulfate and concentrated in vacuo. |IFINVR (CDC13) 6 (ppm:
1.44 (3H, t, J =7.14 Hz), 2.70 (3H, s), 4.50 (2H, q, J - 7.14 Hz), 7.62 t, J
= 7.69 Hz), 7.78 (111, dd, J = 10. 7Examp®3911z), 7.95 (2H, d, J = 10.72, 8.24
Hz). rn/z 286.7 (ME).

28p
[0261] 8-fluoro-7-(piperazin-1-yl)-2-(thiophen-3-yl)-2,5-dihydro-pyrazolo[4, 3-
¢Jquinolin-3-one (28p): The title compound was prepared following the procedure
described in the synthesis of 28a using 27d and piperazine. 'H-NMR (DMSO-d6) & (ppm):
2.92 (4H, brm), 3.05 (4H, brm), 7.21 (1H, m), 7.58 (1H, m), 7.79 (3H, m), 8.67 (1H, m).
m/z 370.2
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62 1029917, 8- Di f| uor o- 4- net hyl - 2- phenyl - 2, 5- di hydr o- pyrazolol4, 3- chui nol i n- 3-
one (62): Th e title conpound was synt hesi zed foll ow ng the procedure

descri bed i WeyHWehEdiss of 4a using 61 and phenyl hydrazPA&USI00$/068NR ( DMSO- d6)
5 (ppm: 2.80 (311, s), 6.87 (111, in), 7.19 (1H m, 7.34 (IH in), 7.42
(1H, m, 7.61 (111, m, 8.17 (1H, 12,2 (MH). Exanple 61 63a

[ 0300] 8- Fl uor o- 4- nei hyl- 2- phenyl- 7?%¥%g@%§§n-l -yl-2,5-ciihydroTynaolo [4, 3-
el gqv inolin-3 -one (63a): The title conpoun s obtained foll ow ng
procedure described in the synthesis of 19b £ng 62 and pi perazine. I|HNNR
(DNI'SO-d6) 6 (ppm: 2.76 (311, s), 2.87 (4ENbrm, 3.01 (4H, bnn), 7.10 (211
in), 7.40 (21-1, dd, J = 8.24, 7.69cHz), U 72plll, d, J = 13.19 Hz), 8.19
(2H, dd, J =8.79, 1.10 Hz), ink 378 1|). anple 62 63b

[ 0301] 8- Fl zi or 0- 4- et hyl - 7- nor ph phenyl1l-2,5 -diltydro-pyrazolo [4
, 3-chui nolin-3-one (63b): The ti Té?conpownd was obtalned foll ow ng procedure
described in the synthesis of X%wsSing 62 and norpholine. HNVR (DVSO d6) 6
(ppm: 2.74 (3H, s), 3.11 (411 brm, #q'7 (4H brn) 7 15 (21I m, 7.41
(211, dd, in), 7.76 (114, d, = 12.91 F&) 51 Hz), iniz
379.4 (MO Bl o_t&%.ﬁaAL Bt - matéﬁemrmé-la;& 4? 1 lypfeﬁn %Vlbéﬁ]ﬂ?kl’lﬁ{tp di scl osed

herein to apf..88/4 3 98000ERA3LNE(28q): The title compound was prepared following the
procedure described in the synthesis of 28a using 27d and 1-methylpiperazine. 'H-NMR
(DMSO-d6) & (ppm): 2.28 (3H, s), 2.64 (4H, brm), 3.22 (4H, brm), 7.21 (1H, m), 7.58
(1H, m), 7.79 (3H, m), 8.67 (1H, m). m/z 384.2

Example 41
=
N—N
I
(/\N N
S H
28r

[0263] 8-fluoro-7-(morpholin-4-yl)-2-(thiophen-3-yl)-2, 5-dihydro-pyrazolo[4,3-
cJquinolin-3-one (28r): The title compound was prepared following the procedure
described in the synthesis of 28a using 27d and morpholine. 'H-NMR (DMSO-d6) &
(ppm): 3.11 (4H, brm), 3.79 (4H, brm), 7.21 (1H, m), 7.58 (1H, m), 7.79 (3H, m), 8.67
(1H, m). m/z 371.2
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bcnzodi azepi ne site of GABAA can be determ ned using pharnmacol ogi cal nodel s
which are well known in the art using the follow ng assay. The 1050 val ues
for the exerpPpRiBag4Bonpounds range from sub nMto 10 pPNIfUR2088/066201
3-concentration dose response curve. Ben.zodi azepi ne bi ndi ng assay

103031Wol e brain (except cerebellum gf pale Wstar derived rats wei ghing
175 - 25 g were used to prepare GABAA gen raI benzodi azepi ne receptor in Na-K
phosphate buffer pll 7.4. A5 ng We ncubated with 1 aM
(31-1)-flunitrazepam for 60 m nut /SC Experiments were perfoinmed in the
presence or absence of 30 ,thf of AY Non- specific binding was estimated in
the presence of 10 WM of di azepam nbranes were filtered and washed, the
filters were then counted to detern nes§31-Bfl unitrazepam specifically bound.

Test conpounds were tested in duplicate according to the reqi)l red .
concentrations (B&hm &unl Gafuorad-ragdropndrgyo-rarolinggrasrbosein3Pailhefitle Phar macot

22: 597- 56QohpGRAH R ragréaefoﬁbwlngﬂhe bRc&itd H&ENbed SR 1F$rsﬁg 4§ﬁor¢tz (1979)

Life Sc!. 24: 351-357 incorporated hereinin its entirety es of
activityi noBediinhissieadof 4aniirpatiilingt eH-NMRI (DS Q651 (pviniB h2ﬁjﬁ3ﬁat,és: Akt 1050 of

<Im N1l C i I 0 iy Table 1
are assumegﬂ %a%)eégag JI_CZQS%er t<8r32I i ?agﬁofé Mﬁé%ﬁi‘??] Hlﬁ])s/%lsggen (Ia{}bm is
assuned t odbdgl ps.es S ). m/zti&i@e(MIﬁ)ons to provide a neutral conmpound. The
conmpounds of Table 1 can exist in additional isoneric forms, for exanple, the
conpounds can exist as tautoners of the drawn structures. The conpounds
disclosed in Table 1 enconpass all pos@libbe tautoners of the drawn
structures. One of skill in theFr stand that a conmpound can exi st
in different tautoneric forns or ures there of depending on the

envi ronment enconpassi ng the conpowfd; Nthat is an equilibriumcan exi st
between the different tautonerics figsns of the conpounds and the equilibrium
bet ween said forns can be influenced by outside factors. Note that salts,
including acid addition salts are al so3¢ontenpl ated. WD 20081154438Pc-ril |l

S2008/ 066201 TaRiZ%S]l Ethyl 4-chloro-6-fluoro-8-nitro-quinoline-3-carboxylate (36): The title
compound was prepared following the procedure described in Step 2 using 35. 'H-NMR
(CDCl3) & (ppm): 1.46 (3H, 1, J = 7.14 Hz), 4.55 (2H, q, J = 7.14 Hz), 7.94 (11, dd, J =
7.14,2.75 Hz), 8.29 (1H, dd, J = 8.79, 2.74 Hz), 9.27 (1H, 5). m/z299.7 (MH").

37
10266] 8-Fluoro-6-nitro-2-phenyl-2,5-dihydropyrazolo-{4,3-cJguinolin-3-one
(37): The titie compound was prepared following the procedure described in Step 3 using
36. m/z 325.3 (MH").
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Structure BZ binding assay (1050) EP Result /" .. No. Structure BZ binding
assay (1 C50)

WO 2008/154438 PCT/US2008/066201

&

38
[0267] 6-Amino-8-fluoro-2-phenyl-2, 5-dihydropyrazolo-{4, 3-cJquinolin-3-one
(38): The title compound was prepared following the procedure described in Step 4 using
37. m/z295.3 (MH").

39
[0268] 8-Fluoro-6-(4-methylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (39): The title compound was prepared following the procedure in
Step 5 using 38. 'H-NMR (DMSO-d6) & (ppm): 2.40 (3H, s), 3.18 (4H, brm), 3.67 (4H,
brm), 7.16 (1H, m), 7.39 (2H, m), 7.48 (1H, dd, J = 9.17, 2.74 Hz), 7.69 (2H, dd, ] = 8.51,
2.75 Hz), 8.19 (2H, d, ] = 7.70 Hz), 8.46 (1H, d, ] = 6,59 Hz). m/z 378.4 (MH").
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WO 2008/154438 PCT/US2008/066201

Example 43
Cl O

N

42
[0269] Ethyl 4-chloro-6,7,8-trifluoro-quinoline-3-carboxylate (42): The title
compound was prepared following the procedure described in Step 2 using ethyl 4-
hydroxy-6, 7, 8-trifluoro-quinoline-3-carboxylate instead of 3. "H-NMR (CDCls) & (ppm):
1.44 (3H, t, T =7.14 Hz), 4.55 (2H, q, J = 7.14 Hz), 8.04 (1H, m), 9.22 (1H, s). m/z 290.7
(MH).

N—-N
F [ o
|
F N
L H
43a

[0270] 6,7,8-Trifluoro-2-phenyl-2; 5-dihydro-pyrazolo-{4, 3-c]quinolin-3-one
(43a): The title compound was prepared following the procedure described for 4a using
42. "H-NMR (DMSO0-d6) & (ppm):7.22 (1H, m), 7.44 (2H, m), 8.05 (1H, m), 8.18, 3H, m),
8.16 (2H, m), 8.60 (1H, s). m/z316.2 (MH").
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WO 2008/154438 PCT/US2008/066201

O_
N-N
F ! o
|
F N
L H
43b

[0271] 6,7,8-Trifluoro-2-(4-methoxyphenyl)-2, 5-dihydro-pyrazolo-{4,3-c]
quinolin-3-one (43b): The title compound was prepared following the procedure described

for 4a using 42 and 4-methoxyphenylhydrazine. m/z 346.2 (MIT").

Example 44

44a
[0272] 6,8-Difluoro-2-phenyl-7-piperazin-1-yl-2, 5-dihydro-pyrazolo[4,3-c]
quinolin-3-one (44a): The title compound was obtained following procedure described in
the synthesis of 19b using 43a and piperazine. 'H-NMR (DMSO-d6) & (ppm): 3.05 (4H,
brm), 3.32 (4H, brm), 7.02 (1H, m), 7.36 (3H, m), 7.54 (1H, 4, J = 12.0 Hz), 8.28 (2H, d, J
=7.8 Hz), 8.40 (1H, s). m/z382.4 (MH".
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Example 45
N-N
F ! o

44b
[0273] 6,8-Difluoro-7-(4-methyl-piperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (44b): The title compound was obtained following procedure
described in the synthesis of 19b using 43a and 1-methylpiperazine. "H-NMR (DMSO0-d6)
& (ppmy): 2.33 (3H, s), 2.64 (4H, brm), 3.24 (4H, brm), 7.15 (11, m), 7.38 (3H, m), 8.18
(2H, m), 8.47 (1H, s). m/z396.4 (MH").

Example 46

44c
[0274] 6,8-Difluoro-7-(morpholin-4-yl)-2-phenyl-2, 5-dihydro-pyrazolof4,3-c]
quinolin-3-one (44c): The title compound was obtained following procedure described in
the synthesis of 19b using 43a and morpholine. 'H-NMR (DMSO-d6) & (ppm): 3.17 (4H,
brm), 3.78 (4H, brm), 7.15 (1H, m), 7.42 (3H, m), 8.17 (2H, m), 8.49 (1H, s). m/z 3834
(MH™).
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Example 47

a3
N-N
F (=0
l
N N
44d

[0275] 6,8-Difluoro-2-(4-methoxyphenyl)-7-(4-methylpiperazin-1-yl)-2, 5-
dihydro-pyrazolof4,3-c]quinolin-3-one (44d): The title compound was obtained following
procedure described in the synthesis of 19b using 43b and 1-methylpiperazine. 'H-NMR
(DMSO-d6) & (ppm): 2.28 (3H, s) 2.75 (2H, brm), 2.82 (2H, brm), 3.09 (4H, brm), 3.75
(3H, ), 6.99 (21, d, ] = 9.0 Hz), 7.45 (1H, m), 8.06 (2H, d, J = 9.0 Hz), 8.33 (1H, s). m/z
426.2 (MIT).

cl O

= o
e

N

46
[0276] Ethyl 4-chloro-7,8-difluoro-quinoline-3-carboxylate (46): The title
compound was prepared following the procedure described in Step 2 using Ethyl-7,8-
difluoro-4-hydroxy-quinoline-3-carboxylate instead of 3. 'H-NMR (CDCls) & (ppm): 1.46
(3H, t, ] = 7.14 Hz), 4.52 (2H, q, J = 7.14 Hz), 7.60 (1H, m), 8.24 (1H, m), 9.25 (1L, s).
m/z 272.7 (MH").
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47a
[0277] 6, 7-Difluoro-2-phenyl-2, 5-dihydro-pyrazolo-[4,3-c]quinolin-3-one
(47a): The title compound was prepared following the procedure described for 4a using
46. "H-NMR (DMSO0-d6) & (ppm):7.17 (1H, m), 7.44 (2H, m), 8.04 (1H, ddd, J = 9.07,
5.22,2.20 Hz), 8.17, 2H, m), 8.56 (1H, s). m/z 298.3 (MH").

47b
[0278] 6, 7-Difluoro-2-(2-pyridyl)- 2, 5-dihydro-pyrazolo-[4,3-c]quinolin-3-one
(47b): The title compound was prepared following the procedure described for 4a using 46
and pyridyl-2-hydrazine. 'H-NMR (DMSO-d6) & (ppm):7.24 (11, ddd, J = 7.42, 4.94, 1.10
Hz), 7.60 (1H, m), 7.90 (1, m), 8.02 (1H, m), 8.18 (1H, d, J = 8.24 Hz), 8.49 (1H, ddd, J
=4.95,1.92, 0.83 Hz), 8.57 (1H, 5). m/z299.3 (MH").
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48a
[0279] 6-Fluoro-2-phenyl-7-piperazin-1-yi-2, 5-dihydro-pyrazolof4, 3-c]

o]

quinolin-3-one (48a): The title compound was obtained following procedure described in
the synthesis of 19b using 47a and piperazine. 'H-NMR (DMSO0-d6) & (ppm): 3.03 (4H,
brm), 3.14 (4H, brm), 7.08 (1H, m), 7.17 (1H, t, J = 8.52 Hz), 7.36 (2H, m), 7.87 (1H, dd, J
=8.79, 1.37 Hz), 8.23 (211, ddd, J = 7.42, 1.65, 1.37 Hz), 8.41 (1H, 5). m/z 364.3 (MH").

Example 49

48b
[0280] 6-Fluoro-7-(4-methyl-piperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (48b): The title compound was obtained following procedure
described in the synthesis of 19b using 47a and 1-methylpiperazine. 'H-NMR (DMSO-d6)
& (ppm): 2.24 (3H, s), 2.53 (4H, brm), 3.18 (4H, brm), 7.13 (1H, m), 7.26 (1H, t, J = 8.79
Hz), 7.42 (2H, m), 7.90 (1H, dd, J = 8.79, 1.37 Hz), 8.23 (2H, ddd, ] = 7.42, 1.65, 1.37 Hz),
8.41 (1H, s). m/z 378.4 (MH").
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[0281] 6-Fluoro-7-(morpholin-4-yl)-2-phenyl-2, 5-dihydro-pyrazolof4,3-c]
quinolin-3-one (48¢): The title compound was obtained following procedure described in
the synthesis of 19b using 47a and morpholine. 'H-NMR (DMSO-d6) & (ppm): 3.16 (4H,
brm), 3.76 (4H, brm), 7.11 (1H, m), 7.26 (11, t, I =8.79 Hz), 7.41 (2H, m), 7.93 (1H, dd, J
=8.79, 1.33 Hz), 8.17 (2H, m), 8.42 (1H, s). m/z 365.3 (MH").

Example 51

N—-N
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|
T
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48d
[0282] 6-Fluoro-7-(perhydro[l,4]-diazepine-1-yl)-2-phenyl-2,5-dihydro-
pyrazolof4,3-cjquinolin-3-one (48d):  The title compound was obtained following
procedure described in the synthesis of 19b using 47a and perhydro[1,4]-diazepine. 'H-
NMR (DMSO0-d6) & (ppm): 1.96 (2H, brm), 2.98 (2H, brm), 3.10 (21, brm), 3.53 (4H,

brm), 7.10 (2H, m), 7.39 (2H, m), 7.78 (1H, d, ] = 8.79 Hz), 8.23 (2H, m), 8.36 (1H, s).
m/z 378.3 (MH").
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Example 52

48¢
[0283] 6-Fluoro-7-(4-iso-propylpiperazin-1-yl)-2-phenyi-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (48e): The title compound was obtained following procedure
described in the synthesis of 19b using 47a and 1-iso-propylpiperazine. 'H-NMR (DMSO-
d6) & (ppm): 1.02 (6H, d, J = 6.59 Hz), 2.75 (4H, brm), 2.82 (1H, m), 3.24 (4H, brm), 7.12

(1H, m), 7.41 (34, m), 8.08 (1H, m), 8.18 (2H, m), 8.42 (1H, s). m/z 406.3 (MH").

Example 53
7 N\
—N
N—-N
/ 0

I
48f

[0284] 6-Fluoro-7-(4-iso-propylpiperazin-1-yl)-2-(2 "-pyridyl)-2, 5-dihydro-
pyrazolof4,3-cJquinolin-3-one (48f):  The title compound was obtained following
procedure described in the synthesis of 19b using 47b and morpholine. 'H-NMR (DMSO-
d6) & (ppm): 3.18 (4H, brm), 3.80 (4H, brm), 7.19 (1H, dd, J=7.2,4.9 Hz), 7.25 (1H, t, ] =

8.5 Hz), 7.84 (111, dd, J = 8.5, 2.0 Hz), 7.88 (1H, dd, ] = 8.6, 2.07 Hz), 8.18 (1H, d, J = 8.4
Hz), 8.43 (1H, 5), 8.47 (1H,m). m/z 365.3 (MH").
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49
[0285] Ethyl 8-fluoro-4-hydroxy-6-trifluoromethyl-quinoline-3-carboxylate
(49): The title compound was prepared following the procedure described in Step 1 using
2-fluoro-4-trifluoromethyl-aniline instead of 4-nitroaniline, 'H-NMR (DMSO-d6) & (ppm):
1.25 3H, t,J =7.14 Hz), 4.11 (2H, q, J = 7.14 Hz), 8.00 (2H, m), 8.70 (1H, s). m/z 304.2
(MHM.

F3C N O/\

50
[0286] Ethyl 4-chloro-8-fluoro-6-trifluoromethyl-quinoline-3-carboxylate (50):
The title compound was prepared following the procedure described in Step 2 using 49
instead of 3. "H-NMR (CDCls) & (ppm): 1.47 (3H, t, J = 7.14 Hz), 4.56 2H, q, ] = 7.14
Hz), 8.16 (1H, d, J = 10.89 Hz), 8.48 (1H, d, J = 6.59 Hz), 9.24 (1H, s). m/z322.7 (MH").

-

N—N
!

FaC 0

N
¢ H
51
[0287] 6-Fluoro-2-phenyl-8-trifluoromethyl-2, 5-dihydro-pyrazolo-[4,3-c]
quinolin-3-one (81): The title compound was prepared following the procedure described
for 4a using 50. 'H-NMR (DMSO-d6) 6 (ppm):7.18 (1H, m), 7.21 (2H, m), 8.17 (4H, m),
8.88 (1H, s). m/z 348.3 (MH").
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52a
2-Phenyl-6-piperazin-1-yl-8-trifluoromethyl-2, 5-dihydro-pyrazolo[4, 3-

c]quinolin-3-one (52a): The title compound was obtained following procedure described

[0288]

in the synthesis of 19b using 51 and piperazine. 'H-NMR (DMSO0-d6) & (ppm): 3.04 (4H,
brm), 3.31 (4H, brm), 7.07 (1H, m), 7.40 (2H, m), 7.93 (1H, s), 8.09 (1H, s), 8.28 (2H, m),
8.61 (1H, s). m/z414.3 (MH").

Example 55
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52b
[0289] 2-Phenyl-6-(4-methylpiperazin-1-yl)-8-trifluoromethyl-2, 5-dihydro-
pyrazolof4,3-c]Jquinolin-3-one (52b): The title compound was obtained following
procedure described in the synthesis of 19b using 51 and 4-methylpiperazine. 'H-NMR
(DMSO0-d6) & (ppm): 2.25 (3H, s), 2.55 (4H, brm), 3.01 (4H, brm), 7.16 (1H, m), 7.45 (2H,
t, ] =7.96 Hz), 8.01 (1H, s), 8.19 (1H, s), 8.22 (2H, m), 8.80 (1H, s). m/z 428.3 (MH").
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[0290] 2-Phenyl-6-(perhydrof1,4]-diazepine-1-yl)-8-trifluoromethyl-2, 5-
dihydro-pyrazolof4,3-cJquinolin-3-one (52¢): The title compound was obtained following
procedure described in the synthesis of 19b using 51 and perhydro[1,4]-diazepine. 'H-
NMR (DMSO-d6) & (ppm): 1.94 (2H, brm), 2.20 (2H, brm), 3.17 (4H, brm), 3.38 (2H,

brm), 7.17 (1H, m), 7.43 (2H, t, J = 7.96 Hz), 8.04 (1H, s), 8.20 (1H, m), 8.26 (2H, s), 8.80
(1H, s). m/z 428.3 (MH),

Example 57

&
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52d
[0291] 2-Phenyl-6-(4-iso-propylpiperazin-1-yl)-8-trifluoromethyl-2, 5-dihydro-
pyrazolo[4,3-c]quinolin-3-one (52d). The title compound was obtained following
procedure described in the synthesis of 19b using 51 and 1-iso-propylpiperazine. TH-.NMR
(CD30D) 8 (ppm): 2.05 (4H, brm), 2.50 (6H, brd), 2.94 (4H, brm), 3.24 (1H, m), 7.30 (1H,
m), 7.48 (2H, m), 7.95 (2H, m), 8.04 (1H, s), 8.36 (1H, 5), 8.75 (1H, s). m/z456.3 (MH").
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{0292] 7,8,9-Trifluoro-2-phenyl-2, 5-dihydro-pyrazolo-[4, 3-c]quinolin-3-one
(54): The title compound was prepared following the procedure described for 4a in four

steps starting from 3,4,5-trifluoroaniline. 'H-NMR (DMSO-d6) & (ppm):7.15 (1H, t,J =
7.82 Hz), 7.42 (2H, m), 7.51 (1H, m), 8.15 (2H, m), 8.77 (1H, s). m/z 316.3 (MH").

Example 58
C ]
W
(\N N
5 H
55

[0293] 7,9-Bis(morpholin-4-yl)-8-fluoro-2-phenyl-2, 5-dihydro-pyrazolo[4,3-c]
quinolin-3-one (55): The title compound was obtained following procedure described in
the synthesis of 19b using 53 and morpholine. "H-NMR (DMSO) & (ppm): 3.06 (4H, brm),
3.22 (4H, brm), 3.76 (4H, brm), 3.86 (4H, brm), 6.81 (1H, d, J = 6.7 Hz), 7.15 (1H, m),
7.46 (2H, m), 8.18 (2H, m), 8.57 (1H, s). m/z450.3 (MH").
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57
[0294] 6,8-Difluoro-2-phenyl-2, 5-dihydro-pyrazolo-[4,3-c]quinolin-3-one (57):
The title compound was prepared following the procedure described for 4a in four steps
starting from 2, 4-difluoroaniline. 'H-NMR (DMSO-d6) & (ppm):7.17 (1H, dt, J = 0.8, 7.7
Hz), 7.42 (2H, 1,1 = 7.7 Hz), 7.74 (2H, m), 8.18 (2H, dd, J = 7.8, 0.7 Hz), 8.52 (111, 5). m/z
298.2 (MH").

58a
[0295] 6,8-Bis(morpholin-4-yl)-2-phenyl-2, 5-dihydro-pyrazolo[4, 3-c]quinolin-
3-one (58a): The title compound was obtained following procedure described in the
synthesis of 19b using 53 and morpholine. 'H-NMR (DMSO-d6) & (ppm): 2.83 (4H, brm),
3.22 (411, brm), 3.56 (4H, brm), 3.77 (4H, brm), 7.11 (1H, m), 7.26 (2H, dd, ] = 6.2, 1.9
Hz), 7.41 (2H, dd, J = 7.8, 7.6 Hz), 8.20 (2H, d, J = 8.6 Hz), 8.26 (1H, s5). m/z 432.4
(MH").
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Example 60

S8b
[0296] 6,8-Bis(4-iso-propylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo[4, 3-
¢Jquinolin-3-one (58b): The title compound was obtained following procedure described
in the synthesis of 19b using 53 and 1-iso-propylpiperazine. 'H-NMR (DMSO-d6) &
(ppm): 0.99 (6H, d, J = 6.8 Hz), 1.01 (6H, d, ] = 7.4 Hz), 2.72 (4H, brm), 2.83 (6H, br,m),
2.92 (4H, brm), 3.22 (4H, brm), 7.19 (3H, m), 7.41 (2H, m), 8.24 3H, m). m/z 514.4
(MH".

60

[0297] Ethyl 6,7-difluoro-4-hydroxy-2-methyl-quinoline-3-carboxylate (60): 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 6, 7-4-hydroxy-2-methyi-quinoline-3-carboxylic acid
ethyl ester (2g) was precipitated with water followed by filtration. '"H NMR (DMS0-d6) &
(ppm): 1.21 (3H, t, ] = 7.14 hz), 2.30 (3H, s), 4.10 (2H, q, ] = 7.14 Hz), 7.43 (1H, dd, ] =
10.71, 7.69 Hz), 7.82 (1H, dd, J = 10.69, 8.24 Hz. m/z 268.7 (MH").
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[0298] Ethyl 4-chloro-6,7-difluoro-2-methyl-quinoline-3-carboxylate (61): A
suspension of 4-hydroxy quinoline 60 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
invacuo. "HNMR (CDCl3) 8 (ppm): 1.44 (3H, t, J ="7.14 Hz), 2.70 (3H, s), 4.50 (2H, q,J
= 7.14 Hz), 7.62 (1H, t, J = 7.69 Hz), 7.78 (1H, dd, ] = 10.71, 7.6%9 Hz), 7.95 (2H, d, J =
10.72, 8.24 Hz). m/z 286.7 (MH").

62
[0299] 7,8-Difluoro-4-methyl-2-phenyl-2, 5-dihydro-pyrazolo[4, 3-c]quinolin-3-
one (62): Th e title compound was synthesized following the procedure described in
synthesis of 4a using 61 and phenyl hydrazine. 'H NMR (DMSOQ-d6) & (ppm): 2.80 (3H,
s), 6.87 (11, m), 7.19 (1H, m), 7.34 (1H, m), 7.42 (1H, m), 7.61 (1H, m), 8.17 (1H, m).
m/z 312.2 (MH"),
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[0300] 8-Fluoro-4-methyl-2-phenyl-7-piperazin-1-yl-2, 5-dihydro-pyrazolo[4, 3-
cJquinolin-3-one (63a): The title compound was obtained following procedure described
in the synthesis of 19b using 62 and piperazine. 'H-NMR (DMSO-dé6) & (ppm): 2.76 (3H,
s), 2.87 (4H, brm), 3.01 (4H, brm), 7.10 (2H, m), 7.40 (2H, dd, J = 8.24, 7.69 Hz), 7.72
(1, d,J = 13.19 Hz), 8.19 (2H, dd, J = 8.79, 1.10 Hz), m/z 378.4 (MH™).

Example 62
N—N
|
(VN
O
63b

[0301] 8-Fluoro-4-methyl-7-morpholin-4-yl-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (63b). The title compound was obtained following procedure
described in the synthesis of 19b using 62 and morpholine. 'H-NMR (DMSO-d6) & (ppm):
2.74 (3H, s), 3.11 (4H, brm), 3.77 (4H, brm), 7.15 (2H, m), 7.41 (2H, dd, m), 7.76 (1H, d, J
=12.91 Hz), 8.18 (2H, d, ] = 8.51 Hz), m/z 379.4 (MH").

BIOLOGICAL EXAMPLES
[0302] The ability of a compound disclosed herein to act as ligand to the

benzodiazepine site of GABA, can be determined using pharmacological models which are
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well known in the art using the following assay. The ICsq values for the exemplified

compounds range from sub nM to 10 uM in a 3-concentration dose response curve,

Benzodiazepine binding assay

[0303] Whole brain (except cerebellum) 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 uM of diazepam.
Membranes were 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).

Examples of activity:
[0304] wherein:
A indicates an ICsq of > 1mM
B indicates an ICsg of <ImM
C indicates an ICsp of <1nM

[0305] 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. The compounds of Table 1 can exist in additional isomeric forms, for
example, the compounds can exist as tautomers of the drawn structures. The compounds
disclosed in Table 1 encompass all possible tautomers of the drawn structures. One of skill
in the art will understand that a compound can exist in different tautomeric forms or
mixtures there of depending on the environment encompassing the compound, that is an
equilibrium can exist between the different tautomerics forms of the compounds and the
equilibrium between said forms can be influenced by outside factors. Note that salts,

including acid addition salts are also contemplated.
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[0306] The modulation of GABA, function is determined by changes in current

as determined in an electrophysiology assay, as is detailed below.

Electrophysiology Assay
Preparation of RNA

[0307]  mRNA was prepared from lyophilized plasmid pellets containing cDNA
inserts encoding the specific GABA4 receptor subunit, cDNAs encoding the .2, a3, and y3
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
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pcDNAL. The ¢cDNA construct encoding the g 2s subunit is in the pGIH19 expression
construct. Overnight cultures of transformed DH5a bacterial cells were performed to grow
sufficient quantities for maxiprep isolation of the plasmid ¢DNA. The resulting plasmid
c¢DNA was lincarized by digestion with an appropriate restriction enzyme that cleaves
distal to the cDNA insert [Xbal (al, B2), Notl (3,v2 ), Sacll (a2), or Apal (aS)].
Following digestion, plasmid cDNA was treated with proteinase K and extracted with
phenol/chloroform/isoamy! alcohol, followed by ethanol precipitation. cDNA quality was
assessed by agarose-gel electrophoresis (1.5% agarose gel). Samples were stored at —20 °C
until use. /n vitro transcription was performed with T7 RNA polymerase. mRNA was then
stored at —80 °C until use. Plasmids were linearized with appropriate restriction enzymes

before in vitro transcription using the Message Machine kit (Ambion, Austin, TX).

GABA, receptor expression in Xenopus oocytes

[0308] GABA4 receptor expression in Xenopus oocytes: Following 45 min of
0.15% Tricaine anesthesia, an ovarian section containing the follicular oocytes was
removed from the frog through a lateral abdominal incision. Oocytes were immediately
placed in a calcium-free solution (NaCl 96 mM, MgCl, 1 mM, KCl 2mM, Hepes 50 mM,
pyruvate 2.5 mM, gentamycin 100 pg/ml, penicillin-streptomycin 50 U/mL, pH 7.4).
Following 1.5-2 hour incubation in 0.2% collagenase (type II, Sigma Chemical Co., St.
Louis, MO) at room temperature, individual Dumont stage V and VI oocytes were
transferred to an incubator and maintained overnight in Barth's solution (NaCl 84 mM,
NaHCO; 2.4 mM, MgSOy4 0.82 mM, KCI 1 mM, Ca(NOs), 0.33 mM, CaCl, 0.41 mM,
Tris/HC] 7.5 mM, pyruvate 2.5 mM, gentamycin 50 pg/mL, penicillin-streptomycin, 100
units/mL, pH 7.4) at 18-20°C 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
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[0309] Mecasurements of ion currents from oocytes expressing GABAj
receptors were performed using a Warner two-electrode voltage-clamp amplifier (Warner
Instruments, Inc., Foster City, CA) (Park-Chung, M.A., 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 perfused with ND-96 solution. Oocytes were clamped at a holding potential
of -70mV during data acquisition. The membrane current was filtered at 10 Hz and
sampled at 100 Hz. Compounds were applied by a gravity-driven external perfusion
system. The working volume of the recording chamber was 30 mL and the rate of the
perfusion was approximately 50 mL/sec. Compound application was 20-25 sec followed
by a minimum of 150 sec wash. Data acquisition and external perfusion was computer
controlled by custom-developed software. All experiments were performed at room
temperature (22-24°C). Dose-response data from each oocyte were fitted to the Hill
equation by non-linear regression using the equation:

Igasa = Emax/(1+(ECso/c)nH)

[0310] Emax is the maximum response, ECsy is the concentration producing
50% of the maximal response, ny is the Hill coefficient and ¢ is the concentration of
agonist. Based on the GABA concentration-response curve fit, an ECyy for GABA was
determined for each subunit combination, and this concentration was used for subsequent
modulator concentration-response studies. Peak current measurements were normalized
and expressed as a fraction of the peak control current measurements. Conirol current
responses to an ECyg concentration of GABA were re-determined after every 2-4 modulator
applications. Percent modulation was determined by the equation:

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

where I is the control response at the GABA EC;p 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).

[0311] Some compounds showed positive modulation and some showed

negative modulation at a screening concentration of 10 pM.
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Object Recognition Assay

[0312] Effect on animal behavior, specifically improvement of cognitive
function (including but not limited to both short-term/working memory and long-term
memory), can be determined using a number of established protocols. One method, novel

object recognition, is described below.

Object Recognition Assay

[0313] Object recognition is an ethologically relevant task for rodents, which
does not resuit from negative reinforcement (foot shock). This task relies on the natural
curiosity of rodents to explore novel objects in their environments more than familiar ones.
Obviously, for an object to be “familiar,” the animal must have attended to it before and
remembered that experience, Hence, animals with better memory will attend and explore a
new object more than an object 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. US4 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., et 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
behavioral model to evaluate drug-compound effects on cognitive task associated with
function of hippocampus and cortex.

[0314] The strength of memory retention in most cases is dependent on the

amount of training (repetition of explicit or implicit trials). This “memory acquisition
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curve” can be influenced by many experimental and physical variables, which include, but
are not limited to, temperature, humidity, ambient noise, 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 training duration to define (i) the duration (amount of training) required to
reach an asymptotic (high) level of memory retention and (ii) a lesser duration at which
memory retention is sub-maximal. Memory enhancing 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:

[0315] Prior to initiation of training, 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 1L=48 cm; W=38 cm 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.
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[ 0306] The nodul ati on of GABAA function is determ ned by changes in current as
determ ned in an el ectrophysi ol ogy assay, as is detail ed bel ow.
El eet rophvsiwDoey/12d38ay Preparati on of RNA PCT/US2008/066201

[0316] 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
(Ennaceur, A. and Aggleton, J.P. (1997) Behav. Brain Res. 88: 181-193 incorporated herein
in its entirety; Bourtchouladze, R., et. al. (2003) Proc. Natl. Acad. Sci. USA 100; 10518-
10522 incorporated herein in its entirety). This Data was analyzed by Student’s unpaired ¢
test using a software package (Statview 5.0.1; SAS Institute, Inc). All values in the text
and figures are expressed as mean + SEM.

[0317] 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 1o 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.

[0318] It will be appreciated by those skilled in the art that changes could be
made to the embodiments described above.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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193071nRI NA was prepared fromlyophilized plasm d pellets containing cDNA
inserts encodi ng the specific GABAA receptor subunit, cDNAs encoding the a2,
a3, and y3 subunits were subcloned into pBluescript, Sr. cDNAs encoding the a
| and a 5 subunits were subcloned into prC while cDNA encoding the 132 subunit
was subcloned into peDNAI. The cDNA construct encoding the g 2s subunit is in
the pGHL9 expression construct. Overnight cultures of transforned Dl-15a
bacterial cells were perforned to grow sufficient quantities for martiprep

i sol ati on ofcdidke plasm d cDNA. The resulting plasm d cDNA was |inearized by

di gestion with an ropriate restriction enzyne that cleaves distal to the
cDNA |nsert'[XH§Wm?£'”m 2%, Notl (a3, y2 s), Sad! (a2), or Apal (a5)1.
Fol | owi ng di gesti on, plasnld CDNA was treated, w th proteinase K and extracted
wi t h phenolichl orof ornfi soanyl al cohol, foll@wed by ethanol precipitation.
CcDNA qual ity was assessed by ag@;oséﬁeel ef eatophoresis (1.5% agarose gel).
Sanpl es were stored at -20 C uq{| v|tro transcription was perforned
with T7 RNA pol ynerase. ni RNA was4 ad, at --80 C until usc. Plasmds
were linearized with appropriate restrlctnon enzynmes before in vitro
transcription using the Message Machine kit (Ambi on, Austin, TX). GABAA
receptor expression in Xenopus ooeytesaio3081GABAA receptor expression in

Xcnopus 00CYt €54 taulRd: QM @&,rggmmuna,@;ccepab[lg% Tri cai ne anest hesia, an ovari an
section contaiweag the f oI (N cuI ar oocyt es was renoved fromthe frog through a

| at eral abdomi %"’ig?’icf’clte X gr pc Sng )é‘f rrrreq‘oa}:taglﬁ rR‘I ac,%d in a calciumfree
sol ution (NaCL;d6 ool MhinoSCh k) Aot ot S dVaLe 2.5 MM
gent anyci n  100nd (£ ghomtiody dptiqp emmulehwnmup%n nycin 50 LTI m., pl-1 7.4). Follow ng

1.5-2 hour mcﬁa ﬁj"g‘?ﬁ'ﬁ”ﬂ‘?@ﬂﬁf% C&”@Pf 5% bsqat" "chtgf;ag Qrf“&)a'tszé‘ﬁ‘ia'&al Co., St.
Louis, M) at LQGM-E &M :éﬂﬁiy yerodeR Q- Yjalh NEeslade oYt oM, oocytes were
transf erred tcxcm%am;nnagobart qp)mo?@lkwmh omn[ meeutylmmvﬂ.:,n;y h@)oxcmcslwr tnl’fleSJ) sol ution (NaCl
Or| €| cle opfion st re

en I¢ ynyl, Xy
peni cillin- st r(efﬂs @Wf;yqrqu} m].ﬁ)a@yl tarlm rétsv‘am(i:_hetergbdle%ry@ 1-marklvweom£§1 agﬁty? ufS@q for
experiments 1- gﬁumhj‘(g g’%@gxy“yﬁﬁ “ysubs‘jt YOl IAEY (P &Y PRIPRCEE LB APl on using an
el ectroni ¢ N Ch@hil Bl b o B A logen, RA)oxWyd . EONAk, @fr, RNA cont ai ni ng
0.3-0,5 ng of reaekr. s&ﬂaumltarylﬁl\wwmc,&e)alkyldpnona@ysqrbamecovlthuiheﬂuormne(e&(edkomocyt es were

used for experPfiEl S“%Lew grP 2 Berays of at,i on eeIrgacrtg LSolution at
15200 E)Cor PUrnR kbeut e A T Tl £ b BRA B

1113091 Measur eﬁ(exg-n -Se)a0)fl. arﬁ%?ﬁ;}gc@emgm‘%(g@g%bc@fiﬁaé &e%%n G;AB%AA re(cept ors
wer e perforneds k B Py ifier (\arner

| nstrunment s, |£Eols{;§é§$eﬁﬂ hylebgkry hato, %)hyo(o %iu Q,Rb 1aliyl oﬁﬂnnalgﬁﬂtwgg) Brai n Res.
830: 72-87 i ncorposared: quntlovahsqbimstedelmTtUPtP@tJ Cr-Melgrogekizetsftades wer e
fabricated fr oﬁi@”ﬂﬂ OEYHAl g%&a %;’;tfgmh‘lo"l” p ggffe\ﬂn PGP OYTEed pi pette

pul | er (Sut t ereadhrmsef .ﬁdwaﬂm y hfdBgen, n Mh Greag) c%& Hnad(e dyegl Siace,mwas 1- 3 MO when
filled wth 3 MKy Fad am'detyeaeiorrhetmxc'dl ng chanber was conti nuously perfused

with ND-96 sol ytion.. DoGyhes Wi, Fiadmped at a holding potential of -70niV
during data aCEHoHL&hnEebeﬁJamlyh'}Ptﬂenm [k &C, S i@ o) NB S fidy1 |- @b Bk catyadd Hz and

sanpl ed at 100¢CHx:=OY ﬁd%w'wmeer Iatqroede bY@ CeriaVIONREdSPNB At er nal
perfusion syst g ’j;? oggpma M ot tte oo PHE PR BTG LAY “Was 30 nL and
the rate of thg.sgh e eLl;Séch’]roM\aS_zﬁ.E):pl’ ox! mat el ly 50 m _./sec, Conpound application
was 20-25 sec ileelnin@mdecb%rorao meazmdm of 150 sec wash. Data acqui sition and

ext ernal per f udF BiReELLOPUt &' >control | ed by cust om devel oped software. All
experinments were perforned at roomtenperature (22-24C). Dose-response data
fromeach oocyte were fitted to the Hll equation by non-linear regression
usi ng the equation: | oABA = Enmaxil (1+(EC3 ) M)
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103101Emax is the maxi mnumresponse, ECso is the concentration produci ng 50% of
the maxi mal response, nHis the H Il coefficient and ¢ is the concentration of
agoni st. Based on the (MBA concentration-response curve fit, an EC20 for GABA
was determ ned for each subunit conbination, and this concentrati on was used
for subsequent nodul ator concentration-response studies. Peak current
nmeasurenments were nornalized and expressed as a fraction of the peak control
current neasurenents. Control current responses to an EC20 concentration of
GABA wer e r e- detherotoriéel ciarf t wereitdygprsreradly adelgngy] eAe g thm happb foeeitd °orreY aPer cent

modul ation was G&Y'erniHed By THe EGUST "'on: % change = (171-1) x 100 where 1 is
the control respemnseuat cidver GABANEC2R:@nd | the response in the presence of
nodul ator (Lippa A et at (2005) Proc. Natl. Acad. ScL USA 102(20): 7380-7385
incorporated herein inits entirety), 103111gengmonpounds showed positive
nmodul ati on and sonme showed negative nodul atiQn ‘At a screening concentration of
10 uM  nbject Recognition Assay 10312]Effeq@t on ani mal behavi or,
specifically inprovenment of cogﬂitiwthu #1Qn (including but not limted to
both short-term working menory asd\ | oRg: mPhory), can be determ ned using
a nunber of established protocdls d, novel object recognition, is
descri bed bel ow. Object Recognitioh AsSay Y 03] bj ect recognition is an
ethologically relevant task for rodents, ich does not result from negative
rei nforcenment (foot shock). This task r@Pies on the natural curiosity of
rodents to explore novel objects in their environnents nore than famliar
ones. Cbvi ously P apbbf eermi-g Bec=Fahiti ar, " the ani mal nust have attended
to it before and renenbered that experience, Hence, animals with better nenory
will attend andTespioor ecer vevesobireet>: nore than an object famliar to them
During testing, the animal is presented with the training object and a second,

novel one. Menory of the training object re:fg;z%ht famliar to the animal,

and it then spends nore tinme exploring the neW _ngvel object rather than the
fam |iar one (Bourtchoul adze, R, et al. (200 Proc. Natl. Acad. Sci. USA
| OU: 10518-10522 incorporated heagin®p itsyentirety). Recent neuroi magi ng
studi es in humans dennnstratequﬁgf\ﬂg] "y obj ect recognition depends on
prefrontal cortex (PFC) (Deibertt), R i A(1999) Neurol ogy 52: 1413-1417

i ncorporated hereininits entirety;. Consi'st €fft with these findings, rats

wi th the PFC | esi ons show poor working nend?y when they are required to

di scriminate between fanmiliar and novel ®bjects (Mtchell, 3.13. and Lai acona,
3. (1998) Behav. Brain Res, 97: 107-113 incorporated herein inits entirety).
O her studies off2IKETE: AU VOIS A VSIRIGESt that the hippocanpus is inportant
for novel object recognition (Teng, E. et al. (2000) J. Neuroscience 20:
3853-3863 incorporated herein inits entirety; Minby, D. G (2001) Behavi oural
Brain Research 127: 159-181 incor ated hereinin it ptirety), Bence,

obj ect recognition provides an exgelf ent behavi oral del to eval uate

drug- conpound effects on cognitjv¢ task associ ated h function of

hi ppocanpus and corte [03141 L engtaq_of (Rigenor ention in nost cases

i s dependent on the, i explicit or inplicit
trials). This "nmenory\adqui Ry \—th g N Ry

e hes
eQ o e, (R
L | L
( l)! N ﬁz }'l Rz
R ,or R
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curve" can be influenced by many experinental and physical variables, which
i nclude, but are not limted to, tenperature, humdity, anbient noise,
lighting | evels, the size of the training arena, the size and di nensions of
t he objects, the physical textures and colors of the training arena and the
animal's stress levels, notivational states or experiences prior to training.
To eval uate nenory enhanci ng conpounds for NOR, the experinenter nust
paramneterize training duration to define (i) the duration (anount of training)
required to reacheaRuasyapt 6t i=Cne(chiuglk) | evel of menory retention and (ii) a
| esser duration at which nenory retention is sub-maxi mal. Menory enhanci ng
conpounds wi || produce higher nenory retentio id h submaxi mal training (but
may have no neasurable effect with asynptoti & ( ximal ") training. Typically,
the difference between sub-nmaxi mal and asynptOtic nenory nust be sufficiently
larger to yield appropriate statd,sti® An exanpl e which foll ows:
[03151Prior to initiation of trafﬁkng re handl ed and habituated to
the training arena. Appropriate s were used for different species
(e.g. for mce: a Plexiglas box of cn? WEB8 cm and H=20 cm for rats: a
Pl exi gl as box of L=70 cm W60 cn1and 14=3% cm), The day before training, an
i ndi vidual animal was placed into a trai®i ng apparatus located in a dimy lit
room and allomed to habituate to the environnment for 15 mnutes (al so see
(Pittenger, C brer(e2 QO?Tm Y ety #™ 462 i ncorporated herein inits

e,

entirety; Bounéﬁbﬂmé z ¢ mmT a“?&ﬁﬁ? Proc. Nall, Acad. Sci, USA 100:

10518- 10522 i ncor porated herel its entirety) T&alnlng was initiated 24h
hours after habituation. An an, was pl aced backsInto the training box,

whi ch contained two identi cal ects (e.g. a 33;;? conus-shape object), and
was al l owed to explore thes jectg, The&yobj wcrc placed into the central
area of the box a h 0S| n (left-right sides) was
count er bal anced b en ' s. AN e ralned for 15 mnutes. To test

for menory retention, #&hkmalls were observed f ar 10 ninutes 24 hours after
training. A rodent was presented with two objects, ohe of which was used
during training, and thus wasy'fa&mliar' and the Ot At
(e.g. a small pyranmd shape ob t). To ensure thgtthe discrimnation targets
do not differ in §pel| : $ubj ect, the apparatus and the

o ChPARE X e “Wied and ventilated for a
few m nutes. WO A0Q¢ %l 38PCT/ 1i S g,iﬂ%l 601 103161The experinments were
vi deot aped via an oveér kéad Yi d& canera"system! T{¥pes were then reviewed by a
bl i nded observer -and the foll owi ng:#ehavi oral paraneters were deternined: tine
of exploration of &Hmﬁ%%hmﬁﬁhﬁﬁ%smEQ%m%Qta' time of exploration of the
obj ects; nunber of approaches to jects; and tine (latency) to first
approach to an object. The discrimnation index - menory score - was
determi ned as described previously (Ennaceur, / MAggl eton, J.P. (1997)
Behav. Brain Res. 88: 181-193 i ncorporated here| its entirety;
Bourtchotil adze, R, et. al. (2003)be§h cad
10522 |ncorporated herein in its ertir
Student's unpaired t test using a s e
Institute, Inc). Al values in the text §g
SEM [03171For NOR, 1-hr nenory retent% @)t s a neasure of
deereinental, short-term nenory (usualle ranﬁcription i ndependent), which
contributes to cognitive functions, such as rking nmenory (radial arm maze,
del ayed match to sanple, etc), executive fuﬂﬁ?ion (task-switching, etc.) and
attentional processes (primng, etc). Twenty-four hour nmenory retention
represents a nmeasure of tong-termnenory, to which STMis converted through
t he nol ecul ar and cel |l ul ar processes of nenory consolidation. LTM contri butes
to lasting cognitive functions such as reference nenory. [0318]it will be
appreci ated by those skilled in the art that changes could be made to the
enbodi ments descri bed above without departing fromthe broad inventive concept
thereof. It is understood, therefore, that this invention is not limted to
the particul ar enbodi nents disclosed, but it is intended to cover
nodi fications that are wwthin the spirit and scope of the invention, as
defined by the appended clains. Cdainms 1. A conpound of formula (1): (1)

Sc!. USA 100: 10518-
Eata was anal yzed by

Natl

ires are expressed as nean +



or a tautoner thereof, or their pharmacist]y acceptable salts, wherein As

hydr ogen, or oxide; each Rl is selected fromthe group consisting of hydrogen,
hydro', hal o, cyano, -CONVio, -NRaPt, hydroxy (Cl-C6)al kyl, aryl, neteroaryl,
het er ocycl e, am no(Cl-06)al kyl, (Cl1-C6)al kyl optionally substituted with up to
5 fluor, and (Cl-C6)al koxy optionally substituted with up to 5 fluor% R2 is
sel ected fromthe group consisting of hydrogen, hydro, halo,

hydr oxy( Cl- 06) al kyl , (C1-C6)al kyl optionally substituted with up to 5 Mro,
and (C1-C6) al keoeyaumyprtﬂiermnerhhhlyhasqadsgitailvtaqqdpwsa\m'.th up to 5 fluor, each Fla and Rt,

| s i ndependent MRy EFOHEATTHI™EBYEIKYT™® aryl , heteroaryl, heterocycle,
(Cl1-Co)al kylaryi, -S(0)z (C1l-C6)al ,

-C(O)NRz(Ci -Co6) al kyl, -C(0)NROaryly 0) 0(Cl - Co) al kyf, yl OC(0)- or
arylC(0)-, or R togetherowith Ply ml-arrh%m,er ocyci e oup optionally
substituted wth one o rf‘pre Rd; erein thé) heteraeycl e group optionally

i ncl ude one or nore gr Hr om XY Sgsul fur), and NAL, each
A0 is Independently hydroggn, | C2ff C6) al kenyl , m ) al kynyl ,
-C(0)0(C1-01)al kyl, -C(O)R N - (6) al ke AChCBRal kyl |
hydr oxy(Cl - C6) al kyl , aryl, ‘Ret egoaryl, heterocycley aryl0(C -C6)aFEl cyl,
-C(0)NR, (C1-05)al kyl, -C(0) NRoaryi, -5(0)5(C1-C6)alkyl, -S(0)aryl,
-C(0)(C-Cco)al eyl , arylC(0)-, (Cl-Co6)al kyl optionally substituted with up to 5
fluor, or (Cl-06)al koxy optionally substituted with up to 5 fluor, each FlId is
i ndependently selected fromthe group consi stig&f hydr ogen, hal o, oxo,

-S(0)5aryl, - Cl- Co6) al kyl

hydr oxy, -C(0)NR5SF.f, -Nv+ hydroxy(C -C6) al ky{, yl, aryl (Cl-C6) al kyl,

Cl-C6) al kyl optionally substitut ).Wr,h up to uoro, and (Cl-GC6)al koxy
optionally substituted with up tof5 NI uolsdy, ech Re and Rf independently

sei ected from hydrogen, (01-C6)al NyN ; @t oaryl, heterocycle,
(C1-Co6) al kyraryl, aryr(d -Ce)al kyl, - C Jce) al kyl, -3(0), (C1-Cg)al ky
-S(0)5NR5(C i-05)al kyl, -S(0)5aryl, cr C6) al kyl, -C(0)(C1-C6)al kyl,
aryl C(0)-, eryl0C(0)-, or -C(0)0(Cl-Ce)alky®; Rtz is hydrogen, aryl,

het eroaryl, heterocycle or (Cl-06)al kyl optionally substituted with up to 5
Moro; Ar is aryl Thepticongbdnsg tstbgitefotrut'ed Wi th one or nore M or heteroaryl
optionally substituted with one or nore M each 0 is independently hydrogen,
hal o, oxo, hydro', -C(0)NR5Rb, (Cl--C6)al kyl ogthamal |y substituted with up to
5 fluor, (Cl-C6)al koxy optionally substitute ih up to 5 fluoro, (Cl-06)all
optionally substituted with one o re Rd, oxy(Cl-Co6) al kyl optionally
substituted with one or nore Rd, ary)l opti substituted with one or nore
Rd, or aryl (Cl-C6)al kyl optionally™s } ith one or nore Rd; each Mis
i ndependent |y hydrogen, halo, CFs, CF diioxy, oyano, nitro, (G -Co)alkyl,
hydr oxy(Cl - C6) al kyl, (Cl-C6) al koxy, -(Né. RoN arfel , tteteroaryi or hetentycle;
each Xi s independently N L, oxygen, C(0)2, Ror each L is independently

hydr ogen, (C2-C6)alltenyl, (Cl-C6)al kynylam-C(C)0(C1-06)allzyl, -C(0)Oaryi,
(01- C6) al koxy (C1l-C6)al kyl, hydroxy(C i-C6)al kyl, aryl, he.teroaryl,

het er ocycl e, arya@@E®he@&ioadrkyrlpharma@@dRederible satg( 0) 5( C1- C6) al kyl , -S(0), aryi,
-C(0) (Ci - 0B) al ky"™af yFC By ErDY R (e e;) al kyl, (C i-C6)alkyl optionally
substituted with up to6 fluoro, or (égG)al koxy option I’y substituted with

up to SUL: aro; » Y
0 Y?
]

Q
k/ (R¢)2 NN z ]
”J@(Y"
F t|1 Ra Cl
R ,or
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pis an integer selected fromO, 1, 2 and 3, is an integer selected fromO0, 1,
and 2; and nis an integer selected fromO, 1, and 2. 3. 'The conpound of
claiml or 2 that has the fornula ia; ore tautoner thereof, or their
pharmaceutlcally acceptable salts, wherein Yis CMor N 4 The conpound of
claim3 that has the fornmula I'b: or a tautomer thereof, or their

pham aceutically acceptable salts, wherein Y]s CMor N, preferably formula | b
has the fornula 5. The conpound of claim3 that has the forrmula Ig: or a

t aut omer t her @ofjhe ormpbnepfclaipliairanasmag ooaklsy acceptabl e salts, wherein Y is CM
or N, preferably fornula ig has the fornula 6. The conmpound of era Pl ha has

the formul a QM
Y

(s)

or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N, preferably formula Is has the formula

or
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or a tautoner thereof, or their pharmaceutically acceptable salts, wherein Y
Is CMor N, preferably formula Il has the fornmula 7. The conpound of claimB
that has the formula I p: up) or a lautonmer thereof, or their pharmaceutically
acceptabl e salts, wherein Yis CMor N, preferabiy fornmula | p has the formula
8. The compound of claim3 that has the fornula Is: QP 1):,) or a tautoner
thereof, or their pharmaceutically acceptable salts, wherein hf is CMor N,
preferably fornmula is has the torrnula or

9. The compound of claim 8 that has the formula Iw:

v
N—N
(Ry o
I

(Iw)

or a tautomer thereocf, or their pharmaceutically acceptable salts,
wherein Y is CM orN, preferably formula Iw has the foermula

Y, ¥ YF\ ‘}M

NN
(':1)2 o o (Ra)a Jf o

Q | |

r\’\w N R, %y N R

\) R ,Or o\) R

10. The compound of claim 3 that has the formula |z:

M
YS/ 5

N—N
Ry

:]: R,
N,
o)

(iz)

or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
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9. The compound of claim8 that has the formula Ilw (1w or a tautoner
thereof, or their pharmaceutically acceptable salts, wherein Y is CM orN,
preferably formula iw has the formula 10. The conpound of claim 3 that has
the formula | z: or a tautoner thereof, or their pharnaceutically acceptable
salts, wherein Yis CMor N 11. The conpound of claim 10 that has the
formula lea: or a tautoner thereof, or their pharnaceutically acceptable
salts, wherein Yis CMor N, preferably fornula lac has the fornula 12, The
conmpound of clai T &Bpotraariciaili &shat Haeheftaturisk:a | at :

N—N
(Ri 0
|
\ R
_£TN:] R
Qs K';I
L
(1aa)

or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N, preferably formula laa has the formula

Yraw ﬂ ™

o,@ o@

m M /_\\M

ot m:]

L Jor ¢
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(hi) or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Yis CMor N, preferably, fornmula at has the formula 13. The
conmpound of claineying a structure s leeted fromthe group consisting of:
0-

12. The compound of claim 10 that has the formula laf:

YM

(R¢

(1af)

or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N, preferably, formula laf has the formula

7 MM A M
Y/ X v

N
Cl

(Ry)7 \ Rs c N Ry

N R N R
o) et

13. The compound of claim 1, having a structure selected from the group consisting of:
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or a tautcner thereof, or their pharmaceutically acceptable salts. 14. A

phar maceuti cal conposition conprising: a) a conpound of any one of Clains Ito
12; and b) a pharmaceutically acceptable career. 15. Use of a conpound of
claim1 or the conposition of claim14, in the preparation of a medi canent for
nodul ati on of one or nore GABAA subtypes in an animal, preferably the GABAA
subtypes is GABAA cr.S. 16. The use of claim 15 wherein the nodul ation is
negative or positive. 17. The use of claim 15 wherein the conpound negatively
nmodul at es GABAA as subtype. 18. Use of a conpound of claim1l or the
conposition of claim114, in the p¢eParation of a nedi cament treatment of a
cognitive dysfunction in_an ani ma)="19. Use of a gopnpound of aiml or the
conposi tion of clainlldﬁ\L eparation of a nidikanenfi™or treatment of
psychiatric disorders in™an 1, preferably the pSy¥t ic disorder is an
anxi ety disorder, sleep disordeg depression, or schizoptitghia. 20 Use of a
conpound of claim1 or the conposition of claim14, in the preparation of a
medi canent for treatnent of disgfders aneliorated by nodul ati g of GABAA a
subunits other than a5 in an énbmal. 21. The use of clai m 2¢ Werein the
nodul ation is positjuve or ve. 22. Use of a npound, Q
conposi tion of claimtik he-preparatio n a nmediga i

cognitive function in a
23. The use of O aim 22
o af
HN N-N N n-N
N

» )

o o g
g e Y
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24. The use of Claim 22 wherein the nenory is long termnenory or short term
menory. 25. Use of a conmpound of claiml or the corn position of claim14, in
the preparation of a nedicanment for increasing cognitive function in an ani mal
wherein the GABAA ct5 subtype in the animal is negatively nodul at ed.

N ‘ , N )

. O &
HN P’J 5 ) hl}‘N E l o
poeg Oy J)@(f
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or a tautomer thereof, or their pharmaceutically acceptable salts.

14, A pharmaceutical composition comprising:

a) a compound of any one of Claims 1 to 12; and
b) a pharmaceutically acceptable carrier.

15. Use of a compound of claim 1 or the composition of claim 14, in the preparation of a medicament for modulation of
one or more GABA, subtypes in an animal, preferably the GABA, subtypes is GABA, 5.

16. The use of claim 15 wherein the modulation is negative or positive.
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17.

18.

19.

20.

21.

22,

23.

24,

25.

The use of claim 15 wherein the compound negatively modulates GABA, o5 subtype.

Use of a compound of claim 1 or the composition of claim 14, in the preparation of a medicament for treatment of
a cognitive dysfunction in an animal.

Use of a compound of claim 1 or the composition of claim 14, in the preparation of a medicament for treatment of
psychiatric disorders in an amimal, preferably the psychiatric disorder is an anxiety disorder, sleep disorder, de-

pression, or schizophrenia.

Use of a compound of claim 1 or the composition of claim 14, in the preparation of a medicament for treatment of
disorders ameliorated by modulation of GABA, a subunits other than a5 in an animal.

The use of claim 20 wherein the modulation is positive or negative.

Use of acompound of claim 1 or the composition of claim 14, in the preparation a medicament for increasing cognitive
function in an animal under conditions wherein memory [s increased.

The use of Claim 22 wherein the animal is healthy.
The use of Claim 22 wherein the memory is long term memory or short term memory.

Use of a compound of claim 1 or the composition of claim 14, in the preparation of a medicament for increasing
cognitive function in an animal wherein the GABA, o5 subtype in the animal is negatively modulated.
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