THERAPEUTI C PYRAZOLOQUI NOLI NE DERI VATI VES RELATED

APPLI CATI ONS [ 0001] This application clains the benefit
wopaensa3s U. S. C.  119(e) of U. S. Provisional PCT/US2008/066201

Application No. 60/943,005, filed June 8, 2007 which

IS incorporated herein by reference inits entirety.

BACKGROUND OF THE | NVENTION Field of the Invention

[ 0002] r

novel  HERGARETIC rRIECHLTOOBINBILINE DERIVITIVIS O ¢

of GABAA a5 for the intended use of therapy for

enhanci ng cogni ti RELAEEDrARRLICATIONS e Rel ated Art
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gand-gated ion channel while GABAB |
refercmoeanite ahtirstven transnenbrane G protein coupl ed
receptor. The GABAA receptor is conprised of a nunber
of subunits, including a, 13, y, and 6. Coning of the
i ndi vi dual subBACKGROUNTEOSABHFAINVERITION has
~.confirmed the existence, so far, of six a subunits,
Field ¢frtheInyentignuni ts, three y subunits, and one 8 subunit.
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to afore nentioned diversity of subunits, there are
enhanging cografon.0, 000 possi bl e conbi nati ons of the subunits

that conprise the GABAA receptor, though not al

appear in nature. Specific conbinations that have been
Desdripgioh of ilRRdl@edayve bi ol ogi cal rel evance (and their

rel ati ve abundance in rat brains, include al 132y2

( 4003 a2 18w/ Iablimtem@%vrotwmmg gminohutyripacg {GAGHA), serves as
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ligarkDgat@P 1on3 ¢BaninBIC Ghfle r@ABAB higre bandhieal s&veAnidnsicybrane G-protein

coupled receptor. The GABA, receptor is comprised of a number of subunits, including «,
B, v, and 8. Cloning of the individual subunits of the GABA, receptor has confirmed the
existence, so far, of six o subunits, three B subunits, three y subunits, and one & subunit.
The overall structure of the receptor is 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 di{fersity of subunits, there are more than 10,000
possible combinations of the subunits that comprise the GABA, 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 alp2y2 (43%), a2p2/3y2
(18%), 03By2/3 (17%), 02By1 (8%), a5P3v2/3 (4%), a6By2 (2%), 6pd (2%), and adf36
(3%) (Barnard, E.A., et al. (1998) Pharmacol. Rev. 50: 291-313 incorporated herein in its
entirety).



WD 2008/ 154438PCT/ US2008/ 066201 [ 0005] There are a
nunmber of distinct, small nolecule binding sites on

wo bes@RAA receptor that nodul ate the activitypof/usies/ 066201
receptor i ncluding sites for benzodlazeplnes
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i nvention prOV|des a novel chenmical series of formula
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benzodi azepi ne site of the GABAA receptor and
negatively nodul ating the oc5 subtype of GABAA. The
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R2 [0008] The conpounds of Formula | enconpass al

possi bl e tautonmers of the chem cal structures and
wooosusess t her eof . Enbodi ments, Aspects and Vap¢BUSDNS066201

of the Invention [0009]It is recognized in the

followi ng structures, when a fornula is depicted as
sedatin, (A ¥eloRo pRgelestiteo i BiAn negative mpédator hag bqu rought to market
ucture
and QY b B e KRR G Baleh i Al BREOT Bl
exanpl e, in a conpound of fornmula (1), in the

Zbsent and i n t RUNMARY Grelab WYER G (he ™" 7
defoippryt | O'Thgfmvgmcﬁxaﬁr&?degy'g RYEN ch&RIRO YRS of formula I, and

represented by the tautoneric structures can exist in
methads opassthixcef foabimiveg tocthe denmodiardpine gitei o€ thet haBéofreceptor and

negafiShly SRS 60 AOB R0 LB Annt T gengE SR taesaof iogmula 1 is

showtbeld:her drawn structure, whether in equi | i brium or
not i1n equilibrium falls within the present
di scl osure. [0010]It is recognized, Wﬁat t wo
tautoneric fornms are drawn for stBNfornulas For
sinplicity, in gpme plagRg,(inclyding the clains),
onlythetautomS| orm he © drawn for an
i ndi cated formul '
tautoneric form
pl aces where only nt aut ritNforiRd s drawn for a
formula the other tautonmeric forinis also
contenpl ated. [0011] One enbodi t of the invention
provi des a conpound of forngja (1): H/Ar

[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 Ieft 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



NN NI-11 Qo(R1)3 /\ X /))1 r\1 NIR2 (I) or tautoner
thereof, or their pharmaceutically acceptable salts,

wob@sass3g 0012] R i s absent, hydrogen, or oxi depCT/US2008/066201
[ 0013] each Rl is sel ect ed fromthe group consisti ng of

0g droxy,. anog
Placeﬁﬁaﬂiwﬂ RfiC HPW drapya oy 6?*9\%%@&@5 d4ppraeric form is

also @méﬁ%gged%) al kyl, (G -C6)al kyl opti onal 'y substituted
up to 5 quoro and (Cl- C6)al koxy optionally

s L[BQI 1]t ut @dle\mtbhdmp:nt of the finvgotion provides a compound of formula (I):
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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;-Cglalkyl, (C;-Ce)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,-Cg)alkyl, (Ci-Ce)alkyl optionally substituted with up to 5 fluoro, and (C;-
Ce)alkoxy optionally substituted with up to 5 fluoro;

[6015] each R, and Ry is independently hydrogen, (C;-Celalkyl, aryl,
heteroaryl, heterocycle, (Cy-Cglalkylaryl, —S(0),(Ci-Celalkyl, —S(O)aryl, —C(OXC;-
Celalkyl, —C(O)NRy(Cy-Cglalkyl, —C(O)NRaryl, —C(O)O(C;-Ce)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;

[0016] each R, is independently hydrogen, (C,-Cealkenyl, (Cp-Celalkynyl,
—C(OYO(C-Cgalkyl, —C(0O)Oaryl, (C;-Cgralkoxy(Ci-Ce)alkyl, hydroxy(C;-Ce)alkyl, aryl,
heteroaryl, heterocycle, arylO(Ci-Celalkyl, —C(O)NRg(Ci-Colalkyl, —C(O)NR,aryl,
=S(0)(C1-Cyglalkyl, —S(O),aryl, —C(O)C;i-Cglalkyl, arylC(O)—, (Ci-Celalkyl optionally
substituted with up to 5 fluoro, or (C;-Ce)alkoxy optionally substituted with up to 5 fluoro;



[0014]R2 is selected fromthe group consisting of
hydr ogen, hydroxy, hal o, hydroxy(C -C6)al kyl,

w@ Gios@8uas kyl optionally substituted with up tBCHUS2008/066201
fluoro, and (Cl- C6)al koxy optlonally substituted with

nyHPSZEn, ¢ Tes)ia ROPSRry SHEPEH P R BRbpEPEInE of

hydr&@(nb%)oau%a?ﬁ Woxy; Stgﬁ)ﬁ(l CB—)OI?)?{';H S@lg%l%kﬁg;-cﬁ)alkyl aryl

(e @&)@kﬂmmmﬂ sub}t(tmt)ed o o S, G CRE ek

a heterocycle group optionally
Opuo§lﬁ ‘ﬂ’tsh?lgodt t}i'Hpg%%ﬁ]g?mﬁore Rd; wherein the

he[oanspycleacthQlaﬂd Wptid ﬁﬁl@bél’hﬂehﬂfbe kalelged AONOk: df@g@ (c. Ce)alkyl,
groups selected fro

mO ( NRc;
aryl,[ dotesqasyle hh@@foiczd%nd@p@m}ﬁé‘ﬁg hmﬂé?gé?ﬁ)alkyl —C(O)(C1 -Ce)alkyl,

—S(d)%%iﬁﬂ?h ny ('OS(dééQ ﬁW’o&s)"%@ L4CL- BIEINR U €,-Coarky,
“C((hxﬁr @g)é(l@l a@lﬁgD}eylam@CW))F; ogec@)@(%cﬁ)dﬂeyﬂﬁg OC)F/ed e,
(ﬂ@)é Cl %rgahy}émgen,_ @@g)hg%%qary Cgftggoc:@le @6) -@5 yl opflonally

subsﬁqu ta{?ﬂu&%) al kyl optionally substituted with up
to 5 Iuoro (Ci - C6) al koxy optionally substituted

wi {a920p t AL 15f laudraptlona/lb 203811161 438POTY US2008/M 682 hitteroaryl
.[0Q17].each Rd.js indepe ntIy sel ected fromthe group
OPtI%vaﬂ SRl fwthya? Brg@ﬁre oxo, hydr oxy,
gﬁa% I k I 519: fl {drofdh), Maloy loxo Ahydroxy, —C(O)NR Ry,
a

aI kyI optionally substitute

ar I
—NRA/Rb,h %QpCs)@ ksl onltmml y alﬁmtltl@ @Bl ap ko R 1vepi(Gr&lslalkoxy 0pt10na11y

R T L, S S

hydrék G];%ll@gﬂ@@tlylhallyfsﬁbﬁft@t@& &ith, one Gt 1y Rldkatb'hdir_}tionally substltuted
_ary (CI OG)aI kyI éi((Cl C6) al k)g
with-ong pameys Ra.-oz@ny QCN Fg¢ y]@:)tlgpﬂlw su s@@@ﬁ Wi ly@ne or more Rg;

arciz g( %a&h Dﬁ(‘%l’aeﬁé’ﬁ‘%}lﬂ)[ g‘%g)é g@s;@ﬁ{bﬁﬂ hgdroxEé cyano,

nitrd S(Gﬁ(dg):ﬂgﬁm hydrqady(Ch@g)alkghr@(Il,-CdjdkeX}ocyNReRgr aryl heteroaryl or
(O C6) al kyl optionally substituted with up to 5
hetefqcyiglfo;

[0023] each X is independently NL, oxygen, C(Q), or S(O),;

[0024] each L is independently hydrogen, (C;-Ce)alkenyl, (C»-Cg)alkynyl,
—C(O)YO(C1-Cylalkyl, —C(O)Oaryl, (Ci-Ce)alkoxy(Ci-Ce)alkyl, hydroxy(Ci-Ce)alkyl, aryl,
heteroaryl, heterocycle, arylO(C;-Celalkyl, “CONRR;, —8(0),(C,-Cs)alkyl, —S(O),aryl,
—C(0)(C-Cealkyl, arle(O)—,—C(O)NRg(Ci-CG)aJkyl, (C1-Cyg)alkyl optionally substituted
with up to 5 fluoro, or {(C;-Cg)alkoxy optionally substituted with up to 5 fluoro;,

[0025] p is an integer selected from 0, 1, 2 and 3,

[6026] 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:



[0020] Ar is aryl optionally substituted with one or

nore M or heteroaryl optionally substituted with one
woroosnsa3dM 10021] each Q i s i ndependently hydr BQEUS2008/066201

hal o, oxo, hydroxy, -C(0)NRaRb, -N FtaRb, (G -C6)alkyl

optional |y, bstituted with up to 5 fluor,

(G -C6)a oxMﬂ)ti onally substituted with up to 5

fluor, (@ -C6Yal kyl optionally substituted with one or

nore Rd, oxy(Ci -C6)al kyl optionally substituted

wth oner nore Rd, aryl optionally substituted with

one or more Rd, owheeip E§1C]§169Td“ﬂ-kyl optional ly

substituted with one or nore Rd; 10022] each M

i s i ndependently hydrogen, halo, CF3, CF2H, hydroxy,

CYE029] ni Th anoth& enfiddihéntlihe donthooxy b3 theGyrahity 1a;

(G -C6)al koxy, -NRalt aryl, heteroaryl or

het er ocycl e; [00Z3] X is independently NL, oxyggn, \/\ M

C(Q 2, or S(0)zY.[0024]each L is independently Y, )

hydrogen, ({2-C6 enyl, (C2-C6)al kynyl, —

C(0)0(C -Co) aykd , -C(0)Oaryl, N—N
Q. (G - (Ci al kyl , hydroxygC - Cegrakkyl ,
h\aero T @ cle, aryl0(G - I Kyl , O
X -S kyl, -Stoyaryl

R(Ci - C6) al kyl, (Ci\- al
optionally substituted with up to 5 fluoro, or
(Ci - C6) al koxyR optionally substituted with up toR5

fluoro;; [0025]p is an intzﬁﬁr selected fromO, I, 2
and 3, [0026]z is an integer-‘selected fromO0, 1, and

or tagtonith ehek Q2] theit Phedthatdiiiiegef ackepable ealts, wbisteth Yis Caldr N.
2. [0028] 1 n some enbodi nents, Ar can be:

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

Y// XM Y// MM
H, )= —
Qp Ry Q (R1)a f
I_N/\"\N NN O | AR | 0
—N N— = LN N—F
n / l\ll/ R2 \_(_/fn / !\1[ Rz
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:



, Wherein Yis CMor N [0029]In another enbodi nent
the conpound has the fornmula la: Q(RL)3 XN (In NIR2

WOeXMRNS81438 kin R 2 PCT/US2008/066201

7 WM VR
Y/ ,(; Y/ \/\M

H r— [r——

a NN N—N
7\ NN O B F / o
L—N ——ik/ P — L—N/ _\N——'—,:\ = |
n . N (/j / P
(R4)z2 I\Il R " (Rq)2 rtl Re
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:

S S
H >=) =
\N"N

(d)

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

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

7 XM 7Y

e &

NN N—N
Qp Qp f
L-—N/\_\r\(l: AN O SN | 0
¢4 L / L__N\ E% L
" (R{)z/ N Re C o/ N R
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:



(la) or tautomer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N [0030]In

wapasheusenbodi nent, the conpound has the fornedBUBD08/066201
(Lb) or tautomer thereof or their pharmaceutically

acceptable salts, rein Yis CMor N [0031] hei
anot her enbodi meny, € conmpound has the formul a Ic/ MM
WO 2008/ 154438 T/ U52008/ 066201 L
N—N
Q, (R1)z | o
—_— /\—\ (\ |
I
‘—"(‘j Cl N 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:

v \/‘>NI v XM
o — )=
Qp\ (Ry)a N Q, (R1)a ?If
O/ _\N SN O | °
— N—
th O\—Mn ZNTR,

(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:

J XM J XM

N >_ —

NN q I?I/N
/\_\ e Y AA\F N | o
o LA s Y

(R1)z2 rl\l Ra " (R1)2 ITI R
R R
(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-



(lc) or tautonmer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N (Id) or

wo aaoBapmRBs t her eof , or their pharmaceutically aeCEpSZ0$/@56201
salts, wherein Yis CMor N [0033]In another

enbodi nent, the ¢ nd has the fornula |e:
28 % s /M
Y, v
H, >— y—
N N—N
Qp (Ry)2 Q (Ry) |
AN = o N—I- |
"F N R, Nt e N g,
R R
(Ii)

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

10038] In another embodiment, the compound has the formula Ij:

R | g
H., >— =
Q N—N q 171-N
p
RO — P
n ‘\/ P N/ R, \_an lL/ ZF N R
(R1)z I|? (Rq)2 é 2
ap

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

[0039] In another embodiment, the compound has the formula 1k:

(Ik)

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.



L-N\R2 (R1)21 (le) or tautonmer thereof, or their

phar maceutically acceptable salts, wherein Y is CM or
wdl20080842348 | n anot her enbodi nent, the conpound PeEUS188/066201

formula If: Q(RL)2 L-N (r\j,I\( R2 C

/XM /)

Y. 7Y vy, 8
Q — >m/
x/\/7 p H\N-/N "
k/N K/
N Yy 0 o)

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:

7 XM /M

N /\QP H > L. Q e
N / N N/\/ p
_——N .
) S
N O N e

(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:

ettt .
!

(In)

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

-10 -



I R (H or tautonmer thereof, or their

phar maceutically acceptable salts, wherein Y is CM or
wdl20080842538 | n anot her enbodi nent, the conpound PeEUS188/066201

formula Ig: Q" (R1)3 07\-\NIT n MH NN, NR

[0043] In another embodiment, the compound has the formula Io:

Y//_>\'V' YF}\M
"\ /\/%’p H\N,N>""" NN y—
(o (R K/7
- 0 Ve

Cl N Ry Cl

(lo)

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

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

P P e
®hs E Re ®lZ N Re
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-



2 (lig) or tautoner thereof, or their

phar maceutically acceptable salts, wherein Y is CM or
wdl2008084268 | n anot her enbodi nent, the conpound PeEUS188/066201

formula Th: MY\ H\/ N-NN-N

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

(Ir)

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

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

fff}M S
e —
N—N N—N
(R1)\3 G O (R1)§ “ f o
Qpr\/\N ‘ / l\!l/ Qpr\/\N | / N‘ g
X\) R X 1|q
(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:

7 X! 7 3XM

%%*)
H\

R N NN
( 1)|\3 A o (R1)|3 ~ / | o
oy oy
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(I'h) or tautomer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N [0037]In

wapasheusenbodi nent, the conpound has the fornedBUB2008/066201
8 WD 2008/ 154438PCT/ US2008/ 066201 (1i) or tautoner
thereof, or their phar rraceLét'ScaI |y acceptable salts,
wherein Yis CMor N It

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

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

Y// M Y// XM
H, >—_ )=

(Ry) NN (Rq) /IN
1)2 12
F \/\ \ O F \/\ O
QP\/\ | N Qo L I
N N" R, (\ N N Ry
(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 /XM

e &

N—N N—N

cl 0 NG 0
= | |
Qo ~ Qpy S
N N~ "Ry XN N” R
A A

Iv)

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

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

-13 -



or tautoner thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N (k) or

wo aaoBapmRBs t her eof , or their pharmaceutically aeCEpSZ0$/@56201
salts, wherein Yis CMor N [0040]1n anot her
enbodi nent, the conpound has the fornula I1:

PCT/ US2008/ 066%?.51 MM/ N (R1)3IR2 b \/\\ M
H S— —
(R ) A —N l7|——-N
1)3 R
fﬁf — | C(ﬁf °
Q / ' Q
SR E: PO

(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:

/ XM FM

_ Y>2?

N——’
R R
F 1)2 . \(/\1)2 | o
a |
PX™S & N Ry

(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:

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

-14-



(I'l) or tautomer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 10041]In
wapashensenbodi nent, the conpound has the fornedBUBTNS/066201

N RR7N R (R1)3(R1)312 (Im) or tautoner thereof, or

their pharmaceutically acceptable salts, wherein Y is

CMor N [0042] I n anot her enbodi nent, the conpound has

t h@O%ﬂr Ml d dther embodiment, the compound has the formula Iz:

7 XM
Y )
y __
\N____N
(R1)s o
|\ AN N
-
L 1}1 R,
N._ R

g
/N
/

(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:

V4 \/‘\M
Y.
y >__,/
\N/N
(R1)z 0
|\\ AN
=
/'T' R,
N-_ R

N

£
e
n_/

——Z

(1aa)

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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(I'n) or tautomer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N [0043]In
waprasheusenbodi nent, the conpound has the fornedBUS®0S/066201

(lo) or tautomer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N [0044]In

anot her enbaodi , the conmpound has the formula Ip/ \M

(R1) 32 Y, Y Y/ A

(Iab)

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

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

(Iac)

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

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

-16-



(I'p) or tautomer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N [0045]In
wapashensenbodi nent, the conpound has the fornedBUBT08/066201

[ 0046] I n anot her enbodi nent, the conpound has the

formula Ir: (Ir) or tautomer thereof, or their

phar maceuti cgl T WMcceptabl e salts, wherein Y is CM A M

N. [00471l nYanot Rler enbodi nent, the conmpound has t#e A
f or mul 6}-II S: ' _
N

N—N

(Iad)

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

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

(Ia€)

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

[0060] In another embodiment, the compound has the formula Iaf:
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(R1)3 r NNR2 (Is) or tautoner thereof, or their

phar maceutically acceptable salts, wherein Y is CM or
WON2008(154438 or taut omer thereof, or their PCT/US2008/066201

pharmaceutically acceptable salts, wherein Y is CM or

N. 10049] I n anot her enbodi nent, the conpound has the

fornul a Iu:Y// 3}I\Ml) Y//_>\M
H, )— =
N-—N N—N
A 'Tl Ro
N R
orf )
p '\O

(Taf)

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

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

(Iag)
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 pharmaceutically

acceptable salts, wherein Yis CMor N (R1)2 NN (R1)2
WO 2808N544B8M -R2 NR'...N.,,..,"...---R (lv) or pPemusImms/066201
thereof, or their

pharmaceutically acceptable salts,
wherein Y is CMor N [0051]1n another enbodi nent, the

conpound haYs/mi:Morrml alw r NyR2 (01 (lvv) Y// XM

N—N

(Iah)

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

[0063] In another embodiment, the compound has the formula Iaj:

oy
N—N
Cl I AN O
S
(R1)2/ N R2

|
N R
orF )
p I\O
(Laj)

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-



or tautoner thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N [0052]In
waprashensenbodi nent, the conpound has the fornedBUB2008/066201

Y op 102 R-1\INR2 (Ix) or tautoner thereof, or their

pharmaceutically acceptable salts, wherein Y is CM or

N. [0053]In B enbodi nent, the conpound has th AM

formula ly: Y, or tautoner thereof, or their vy A

phar maceuti c acceptable salts, wherein Yis CMor_

N. [00541l n/anot her enbodi ment, the conpound has k e
—— N/

NN

{ﬁﬁgﬂlal
X

(1ak)

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

[6065] In another embodiment, the compound is selected from the group

consisting of

-20-



(1z) or tautomer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N [00551In
waprashensenbodi nent, the conpound has the fornedBUBRES/066201

(laa) or tautoner thereof', or their pharmaceutically

acceptable salts, wherein Y.is CMor N [00561In

anot her enbodi t, the conpound has the fornula Tab:

PCT/ US2008/ 0 1
: S O
N N —N
N-N N—N
K/N ! Q Q | ‘o) T’N
| ' ool
N N
:
N

| O N

H
~

o cl

— Cl
O O—
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(lab) or tautoner thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N [00571In

wap@shsu3gnbodi nent
I>MYA\Y\ H sN NNN

t he compound has the fornedBURZ08/066201
(lac) or tautorner thereof, or

their pharmaceutically acceptable salts, wherein Y is

CM or N. [0058] I p”'anot her enbodi . the conmpound has
the fornmula | n@ Q

—N
1 & -

)
[ 8] N—N
| oAy
' )
H
NTY Oy
N| (\N N|
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(laf) or tautoner thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N [00611lln
waprasheusenbodi nent, the conpound has the fornedBUSRES$/066201

ClPe R Q-co/ (lag)
l
N

/kN/\ Nap O /\' N,p N,,Q
Mo M ede Jocen

-23-



or tautoner thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N [0062]In
waprasheusenbodi nent, the conpound has the fornedBUBZNS/066201

(lah) or tautoner thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 10063]In

anot her e o@ ent, the corrpoun the fornmula | aj:
(laj) or tautofrer thereof, or t phar maceutical |y
acceptable salts, wherein Y is CMor N [0064]In N—N

— L -
hgs t he foyzar@,lwo
N N

anot her @nbodi ment, the conpogno
/F 8] F

224 -



-1, (R1)2 A.NR Qco/ (iak) or tautoner thereof, or
their phaunaceutically acceptable salts, wherein Y is

w@bbosns43s [ 0065] | n anot her enbodi ment, the conpoDus2008066201
selected fromthe group consisting of WD 2008/ 154438
PCT/ US2008/ 066201

/N
. Q
N—N

[ o

O
@
@,

N—N N—N N—N

or tautomer thereof, or their pharmaceutically acceptable salts.

[@066] 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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10066] One enbodi nent of the invention provides a
phar maceut i cal

WO 2008/154438 PCT/US2008/066201

[0067] The present embodiments provide for a method of modulating one or
more GABA, sublypes in an animal comprising administering to the animal an effective

amount of a compound, including enantiomers or diastereomers thereof, of formula (I):

H, Ar Ar
N—N —N
Qp (Rq)a (Ry) h
- 0 Q, 13 / o
X/ _\N T\\ N X/\—\ q\ N |
N A~
R R
I

or tautomer thereof, or their pharmaceutically acceptable salts,

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

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

10070} R, is selected from the group consisting of hydrogen, hydroxy, halo,
hydroxy(Ci-Cg)alkyl, (Ci-Ce)alkyl optionally substituted with up to 3 fluoro, and (C;-
Cg)alkoxy optionally substituted with up to 5 fluoro;

[0071] cach R, and R, is independently hydrogen, (C;-Celalkyl, aryl,
heteroaryl, heterocycle, (Ci-Cglalkylaryl, —S(0),(C,-Ce)alkyl, —S(O)zaryl, —C(O)(C;-
Cealkyl, —C(O)NRy(Ci-Ce)alkyl, —C(O)NRgaryl, —C(O)YO(C1-Ce)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, (Cx-Ce)alkenyl, (C;-Cealkynyl,
~C(0)YO(C-Coalkyl, —C(0)Oaryl, (C;-Cs)alkoxy(C;-Cealkyl, hydroxy(Ci-Cg)alkyl, aryl,
heteroaryl, heterocycle,  arylO(Ci-Cgalkyl, —C(O)NRg(C1-Cglalkyl, —C(O)NRgaryl,
—S(0),(C1-Cgalkyl, —S(0).aryl, —C(O)Ci-Celalkyl, arylC(O)—, (Ci-Celaikyl optionally
substituted with up to 5 fluoro, or (Ci-Ce)alkoxy optionally substituted with up to 5 fluoro;

[0073} each Ry is independently selected from the group consisting of
hydrogen, halo, oxo, hydroxy, ~C(O)NRaRp, “NR,Ry, hydroxy(C;-Ce)alkyl, aryl aryl(C;-

-26 -



conposition conprising: a) the conmpound of any of the

enbodi nents and exanpl es di scl osed herein; and b) a
w@basneaesit i cal |y acceptable carrier. WO PCT/US2008/066201

2008/ 154438PCT/ US2008/ 066201 [ 0067] The present

enbodi nent s Erow de for a nethod of nodul ati ng one

Combie (cAanTalpyped Al el sefor Ps lago. and (C1-Copalkoxy
opti%ga%@hﬁsg%tw%&g] tr%gg f?u%% an effective anount of a

ncl enant’ oners or di astereoners
t hgogerd Oéacfl CRemmHéRf(lls JYindependently selected from hydrogen, (C)Al)alkyl,

alryl,p hlif;tc%g@'é(ht i Ig’F\cI;F%c]gc C@oé@qlgﬁt o|l,t gar)trl?ép(e,%alkylor HESS{Cl-CQalkyI,
~8(0)/C1-Colalkyl, —S(0),NRy(Ci-Celalkyl, ~S(O)zaryl, —C(O)NRg(C,-Ce)alkyl,
—C(0)(Ci-Ce)alkyl, arylC(O)—, arylOC(O)—, or —C(O)O(C,-Cg)alkyl;

[0075] R, is hydrogen, aryl, heteroaryl, heterocycle or (C,-Ce)alkyl optionally
substituted with up to 5 fluoro;

[0076] Ar is aryl optionally substituted with one or more M or heteroaryl
optionally substituted with one or more M;

[0077] each Q is independently hydrogen, halo, oxo, hydroxy, —C(O)NRRy,
~NRGRp, (Ci-Cslalkyl optionally substituted with up to 5 fluoro, (C;-Ce)alkoxy optionally
substituted with up to 5 fluoro, (C-Ce)alky! optionally substituted with one or more Ry,
hydroxy(Ci-Ce)alkyl optionally substituted with one or more Ry, aryl optionally substituted
with one or more Ry, or aryl(C;-Ce)alkyl optionally substituted with one or more Rg;

[0078] each M is independently hydrogen, halo, CF3, CF;H, hydroxy, cyano,
nitro, (C-Ce)alkyl, hydroxy(Ci-Cglalkyl, (Ci-Cg)alkoxy, —NR4Rwp, aryl, heteroaryl or
heterocycle;

10079 each X is independently NL, oxygen, C(Q)z, or S(O),;

[0080] each L is independently hydrogen, (Cy-Cealkenyl, (C»-Ce)alkynyl,
~C(0YO(C;-Co)alkyl, —C(O)Oaryl, (Ci-Ce)alkoxy(Ci-Celalkyl, hydroxy(Ci-Ce)alkyl, aryl,
heteroaryl, heterocycle, arylO(Ci-Ce)alkyl, ~CONRRy, —8(0)(Ci-Cg)alkyl, —S(O)aryl,
—C(0)(C1-C)alkyl, arylC(O)——C(O)NRy(C,-Cgalkyl, (Ci-Ce)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 selected 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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[0068] R i s absent, hydrogen, or oxide; [0069]each Rl
is selected fromthe group consisting of hydrogen,
whyasaza3s hal o, cyano, -CONR Rb, -NR Rb, PCT/US2008/066201
hydroxy(G - C6) al kyl, aryl, heteroaryl, heterocycle,
arni no(G -Co6) al kyl , (Ci1- C6) al kyl opt.i onal Iy
sul99B5k ut Semg enpbadpmenss diselogrslr srein aelate ¢g 2 noglad aoxeptment of a
[ d 0.0
cognﬁ?&:&&ﬁ@%{cﬁgﬁ #1? 21%11 a{nﬁr&&l chh rk&nﬂh gcﬁrgin?sr%r r%r {oh?ggaglg'é%l]’ B effective
amoh)t?ffca( yclarlnb@.lrﬂboﬂﬁﬁ(ﬂmm{%(([p an@&h hatolaets, thefdof, Gf) thki ydharmaceutically
option y su tuted with up to, 5 ugro, and (C
acce@ssﬂa JelsyunKls f.cewiirlpv Bherstn et @&nw‘fﬂflyagmeﬁms iy Fr(s%}r«'% In one
beBRLH ed a enge h
em c%% @é F’“axﬁnl ad aﬁh%égtﬁeérugglrﬁgl thgitiéet%{%‘cglgllbg&%m the cognitive

dysf(l@tloﬁm Alzihylh‘rmr’)sld,lsea@( dém@@a-c@@)laﬂhMeurocBg@emtyfle disease.

EE@% O%gjea%i% di C‘g“}} QIR 81%%(3{%&%'6!?‘1%@3?9 ﬁ%g%g@,ﬁéfagmm of a

psychRER! ARGbrdét ik aﬁhaﬁ@famc@mbﬁhﬁg QfGhiSteBhOUD BPtandAAl hiY effective
substituted with one or nore Rd; wherein the

amogt @r@@?@p@u@r @ﬁj@@f@lﬂ Ghaandytauwmew&wm &r thesrigharmaceutically
acce 1 sel th%g 1t1088 Wger(a th c 1a 1c(c§1§gr£1&‘r 1% trci:gcg&i NiTe;
é%@ﬁ g

|ndepen

] 089) al l@ﬂﬂd @mﬁ@m@ﬁﬂs aihdcmyd herefﬁ(&)a@e( G themyabRky kcompound of
éOar I, - 6) al koxy(C 6) al kyl dr oxy
formu@i 3 talgpgaprs Wetest.ofr their B agqey%g ecsalts, for the

el
mame%%:?&ltgf}/ z&gn)e%l %}3 H%éiﬁ cs(;g%ﬁu’ﬁﬁl_o&og)g% - N(%%fya (Hi\}]?ff&’,\%ubtypes in an

amnﬁﬂ Y1 0pe enbGdimenCa)f atlhk yihetbpd,i mnaﬂnbgrulsuims s negaticcewi Irh another
to 5 fluoro Cl- C6) al kox OtIO

embg 1ttt Btpditiatian lbspé’?%“‘? £ pecembddiment fc%% 518 MeOABAA
sub 9@98?&% ﬁ?t Iy oﬁgélﬁﬁ&ggxeﬁﬂ' (ﬁrfhé Hl%tlﬂﬁoﬂﬁg nﬁﬂﬂ@d‘ﬁhhé"ﬂeg@ﬁve In

e(iro en 0X0, roxy, -
anothyldirrﬂxyl(ﬁnt%): a’addjala,tloang/ﬂ)os&rvycl (C V\D

008 4438PCT/ US2008/ 0662 l l k C
opl{ﬁ)@il | ySEHEPPPMERTS 41T %l%yebaftﬁéq&‘ed’ﬁ%l Ok Compound of
fomitﬁ:cl; (ﬁ6)a‘ﬁh kQXthnfeRt HRRARI! ¥r Mﬁbhirﬁia@g.lﬂﬂaﬂf‘ adBeptabld 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 (T), 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 (I), 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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[0074] each Re and Rf is independently selected from
hydr ogen, (G -C6)al kyl, aryl, hetero aryl,
whedsneayel e, (C -C6)al kylaryl, aryl (G - C6) al kp¢T1/US£008/066201
(0)(C1l -0CB)alkyl, -S(0),(Cl1 -C6)al kyl, -S(0)zNRg(C
- C6) al ky 1, -S(O)zaryl C(0) NRg(C - C6)a|k|
of GA@(PQ:) ¢ Ghbwsisaithgr|thanaey 1rc@myn1maér§m g;lbodlment the modulation is

positivé 3?161&:%)?%6 di‘%%‘?:ty ggg@%&iissc%’)y%ﬁ(% opf1 rglnal ly

Sufpabilf ut ebnvd Ellﬁbbldinieﬁtﬁdiﬁélb%Oherbi(ﬂoie@éké\fto|aS n@tydd for treating
optional |y substituted with one or nore

cogniféee rlmaalyme@ptrmﬁmgl yirosy bdisgases eyCini ¢h Sﬁhléoléhfe%r dilgheimer’s,

e , I 0
Park n%gX %&P%(W%gﬁg R‘%J‘%Ez%ﬁg égl%%n al o&ltlho)régef yforms of
dem&umM(IIuAM/leah@delmmm 5 fluor, (C| C6) aI koxy
optionally substituted w 5 fluor

( Cle08g) ol igne leqdérﬁsmmymgﬁ%ﬂuig PR QP ORRORP ot gpeciisally inverse
agoﬂgsﬂ:*é of(;ér@ ﬁ%ﬁﬂeﬁ&@%x@%:ﬁagﬂs Rk a?%‘@hét{yijUbSt ituted with

opt1ona stituted with one
or [0098F RdSongy embydlﬁﬁhts%)aaibdeyll heogih irelagd toya andibed biitiealeasing
with one or nore : g Q0781 e [

h M .
cogmwefgs'eﬁww aﬁya%l&a@ﬁrlslﬁa@ém gteringehe amﬁfa&sszecﬂve amount
ek Crcol, unacr
(5&5@%‘5@1 Eg %;r,ng% @ &F éhanﬁﬁ&ﬁﬁ&ﬁfyoacc@@aﬁi ¥dli thercof, und

et er oar
conditidresr threhane@@@?'ﬁ]iaaedme& ilg anm dmﬂ;@ddmm,l the Nojmad xiy dealthy. In

one %@Pé&&%{ tt?é:g-? ég))rgoo %%gr%? E:%n"e%)j Ia rthc/)ﬁ?/ Fm nénr}éht the memory is

Shoﬂ%g)rg iy CB) al kyl , C(O) Oaryl, (Cl-0Cs6)al koxy(C
C6) al ky Iy hydr oxY(C ) al k I aryl, heteroaryl
het[@%d:ycl %Om%lﬁlyahcﬂlmen@@lwlqsy&/ hereg Rfo the use of a'compound of

fon‘fg,ﬁé %@? (ﬁr a%ﬁé&lﬁlﬁcgc%ﬁé{) IS sagfo%? F?(r aHﬁthacture of a

medfRiicaNfdr increddstdobitiod fimctibn l-ﬁJari ghidaf \l’vli@ém,th@GABAA a5 subtype
(C1- C62al koxy optronally substituted with up to
in thd mm@ is fega@hy modulated; Ht erpembedimeredhy %W‘labls hfaltlQY In one

embgta (ﬂ]& ti’lg 9r§e2 ozry In;slong térﬂ'} H950 rf‘ f S8 eqnl;d'd%merg, this» mé?'H&ly is short

term memory.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

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

[0096] Ac Acetyl

[0097] aqg. Aqueous

[0098] Bu n-Butyl

[0099] cat. Catalytic

[0100] CDI 1,1’-carbonyldiimidazole

j6101)] °C Temperature in degrees Centigrade
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[0083]n is an integer selected fromO, 1, and 2.
[0084] I n one enbodi nent of the nethod, the nodul ation

w0 s008agaBs ve. | n anot her enbodi nent, the nodul PAT/OR2008066201
positive. In one enbodi nent of the nethod, the GABAA

subtypes i s GABAA a5. In one enbodinent of the method
t hEVIRBH Ul d29Wwheim® negagutesic mixtuae of diehenyibber #nsrhiphenyb

no | Oy POSitive; &) . e

CoBtnst) / US2008/ b’é%ﬁabﬂ%’ég’ﬁ%ﬂ%meﬁﬁ%edi ment s

di pilogaped DBUei n rel at ¢8tDiazebidichdsl40futdeedtenent of a
cogni tive dysfunction in an g}ai | conprising
adH198kt erPHd t o t he aRiipRATORMCRY S ve anount of a
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ent) ntPBf the neth IS modul ation is negati ve.

Inpa herembodi ment , Rdag ®aghetadireon is positive.

[0&88 ome enbodi nents di sclosed herein relate to the

usd0b¥lla cbhpound of fdriethylaming  and taut oners

th , O ei r phar ically acceptable salts,

fore[[)% mail;ﬁ ’gcture of q%&%géli canment useful for

trgeizmnt pf. a cogniti \WMicelBérg)ction in an animal. In

one enbodinment, the animal is a healthy animal. In |

and0R¥]l endbbeliemirhalof needdiereinrefers to fuaigeehlane hegmo, ppiodo.

an e [ 1 hg. c I & Jr)dgs u I Qb Sk

A N Fer - B3 SE HereihigheCRp, AU, BYHLRP h Afiphitic hydrocarbon
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isclosed herein relate to uge of a conmpound of . .
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at I%}?E\H@%gf&)h%%lhy aﬁ&??[%ta?mr% SbdrScarb ddulbte BB ARG a4l @lkyne”

of a nedi canent useftu or treatnment of psychiatric
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carlie ke pone pl B afigh MRS oRAY H5phABHID: SFosBofigfheor erctic
Ex2iadbMBahched aBs) Qs hfdledd) bueh@tit linitcdao Uisepropy,asec-butyl, t-

conpound of _ _ ) .
butyl and the like. Examples of straight chain alkyl groups include, but are not limited to,

-30-



formula (1), and tautoners thereof, or their
phar maceutically acceptable salts, for the manufacture
woboos/1pads cament useful for treatnment of di sorBer/552008/066201
anel i orated by nodul ati on of GABAA a subunits other
than a5 in an animal. In one enbodi nent, the
methycihdt propyl, dupybsentylhexyh hapiit ed teariiedi ixamples toé cyclic alkyl

nmodul ati on. i.s n 0091] Sone enbodi men
eroulf? S e 30 12 o5 Htlitetlin, PR TR FIRRRE). SRlchery, eyeloepty,
and §RQJikel | ve i npai r ment resul ting from di seases such as

schi zophreni a, Al zhei ner' Par ki nson's, Pick

P28t orilhs, torm dalkp R uspd hercuickiss ﬁr?gghm ll?ra@fsh@r chain alkyl
radléa‘? %@%thﬂﬁélﬁ@& 'v&th ent%'ecgl@%og =02 11@%%2]%ples of

rovi des use conp unds no
alkosp@roﬂpscmbluyle,l hwtearsenaglimitsd $o,ofmehbx§,oethartyh q:rrolﬁBNS iSOpropoxy,

di sorders, ch as .anxiety. 0931Sone enbodi ments
butogy S PHOEY Sﬁ%ﬁ%‘ioﬁyﬂé?“é‘i”@‘}% ]é‘lﬁ]éet hod of i ncreasing

COgaY2lr| Ve TRINGIH O,k Ehyan Lé&! MReils QERE $6 rlagmonovalel.rflt straight or

admniStering to the animal an effective anount
branckmbdwmd ragficdl af rfrdna tvz\/b)tp tmenta( qakimrmtomatqonaimlyg a carbon double

bon tab & Sgﬂlggggg HfOB Con)ﬁ)élth S iﬂ?r Ieh%}yl lbutenyl

-bd?&@r'ltalﬁﬁthélﬁkeone enbodi nent, the nenory is long term
rrem)r In_one errbodl ment, the menory is short term
ﬁ] [oﬁlgm} sonealkmdd |‘~l$é¢1t1§f<ﬂil sefess del hapanopalert) sifaaght or

00 S TEBAT L5 s ppon e o

inclidAg e hotlEnivdd 19, I"prbpﬁ,‘/ﬁyﬂﬁ mxbufywyl Rramtand,iand tleoldd. t i ve
function in an ani nal i n. the GABAA a5 suybt

t hd0kadl rral The t?@‘gaf“i’y\lleluﬁe {?l“htr%@rs Fh homecy oéﬁe’ﬁ?ﬂf radical

wheh{é? 0?15” o rﬁulrﬁﬁ%l ful¥ rlh%’s ORBr&IVRR dhdRM “ak1® iFBHMS Yused ring
'ong Term ne ne enbodi'nent, the rrem)résé@ .
icyclic

systsﬂns) vtheten rat hesDiwa a@éfrmgs t dromtSeDEDAE 2BD 4DE SORVET
carb-gtlﬁ:l{ch\{i 1cal g\lvmg 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, bicyelic, 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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As used herein, comon organi c abbreviations are
defined as follows: [0095] [0096] Ac Acetyl [0097]
waoosAsuasous [ 0098] Bu n-Butyl [0099] PCT/US2008/066201

individually selected from oxygen, sulfur, and nitrogen, and wherein when the ring is five
membered, preferably it has one or two hetercatoms 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.

10132] 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,
—NEthylMethyl, 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=O (i.e. carbon double
bonded to oxygen). l
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cat. Catalytic [0100] CDI 1,1'-carbonyldiimdazole

101011 C Tenperature in degrees Centigrade WO
wQ@0a3/13£48138PCT/ US2008/ 066201 [ 0102] Dowt her neepd BU2008/066201

m xture of di phenyl ether and bi phenyl

[ 0103] DBNL. 5- Di azabi cycl o[ 4. 3. 0] non- 5-ene

[ 01®8PbBUITIS: Iz a9 c yeaddiesein refpisnigetO Tl fouble bond to oxygen).

For Mé,@&%@éﬂaﬁ@ BrRmk&! i AR Pes cyclohexanone.

[0140] The term “alkanoyl” used herein refers to a “carbonyl” substituted with
an “alkyl” group, the “alkanoy!” group is covalently bonded to the parent molecule through
the carbon of the “carbonyl” group. Examples of alkanoyl groups include, but are not
limited to, methanoyl, ethanoyl, propanoyl, and the like. Methanoyl is commonly known
as acetyl.

[0141] As used herein, a radical indicates species with a single, unpaired
electron such that the species containing the radical can be covalently bonded to another
species. Hence, in this context, a radical is not necessarily a free radical. Rather, a radical
indicates a specific portion of a larger molecule. The term “radical” can be used
interchangeably with the term “group.”

[0142] As used herein, a substituted group is derived from the unsubstituted
parent structure in which there has been an exchange of one or more hydrogen atoms for
another atom or group.

[0143] Asymmetric carbon atoms may be present in the compounds described.
All such isomers, including diastereomers and enantiomers, as well as the mixtures thereof
are intended to be included in the scope of the recited compound. In certain cases,
compounds can exist in tautomeric forms, All tautomeric forms are intended to be included
in the scope. Likewise, when compounds contain an alkenyl or alkenylene group, there
exists the possibility of cis- and trans- isomeric forms of the compounds. Both cis- and
trans- isomers, as well as the mixtures of cis- and trans- isomers, are contemplated. Thus,
reference herein to a compound includes all of the aforementioned isomeric forms unless
the context clearly dictates otherwise,

[0144] Various forms are included in the embodiments, including polymorphs,
solvates, hydrates, conformers, salts, and prodrug derivatives. @A polymorph is 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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[ 0106] DVADI et hyl acet am de
[ 0107] DVFN, N' - Di net hyl f or mam de
w¢ 0do88543846CDI et hyl sul f oxi de [ 0109] Et Et hyl PCT/US2008/066201
[0110] gGran(s) [0111] hHour (hours) [0112] HPLCHi gh
erformance |iquid chromatography [0113]i Pr or
(conjosmprs) £6EEWPS RO 121 At ATIEEhINgu | ga%mpﬁmnw@pwn@smepared by

mer SRR ot PRAR TRy, PRI BN tomrpndy gon be
prepared benreh@ihiShp pppopatpitasd r acid with a stoichiometric equivalent of the
compound.

[0145] The term “animal” as used herein includes birds, reptiles, and mammals
(e.g. domesticated mammals and humans).

[0146] The terms “individual,” “host,” “subject,” and “patient” are used
interchangeably herein, and refer to a mammal, including, but not limited to, murines,
simians, humans, mammalian farm animals, mammalian sport animals, and mammalian

pets.

Exemplified Embodiments

[0147] In an exemplified embodiment of the invention, the compound of
formula (I} is a compound of any of the formulae la-Iak.

10148] Exemplified values listed below for radicals, substituents, and ranges,
are for illustration only; they do not exclude other defined values or other values within
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]  Anexemplified value of mis 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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[0120] rt Room tenperature [0121] TEATri et hyl am ne
[0122] Tert, ttertiary [0123]1ALMcroliter(s) [0124] The

w0 eoos1154338 0" used herein refers to fluoro, chleCDUS2008/066201
bronmo, or iodo. [0125] As used herein, the tern1"a|ky|"

refers to an al i phatic hydrocarbon group.. The a
showppineBchemey g 4ahydeeyob-attiaguinokys of dewna 3uisi mﬁp%«% k¥ reacting
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but ,ar,e_not ted to op ec-butyl, t-butyl
SCheﬁ’ﬁ%lzeiﬁeuﬁ CGIRE: @(Cé’ﬁﬁ’iwé%fog O5§5 F‘gfémé“& B n al kyl groups
I NE186E, uityilebe uﬁ@érstbbdfby €libsk @f skilllei il arthﬁdl)tﬂeplcted structures
propyl, butyl, penty hexyl , heptyl, and the |

that EwangHigsinopihey dﬁqr@eral ﬁ@yms,geléhpgssby Aeltoetizabgn e é“an éngmatropw
opentyl, cycl ohexyl,
rearrany%”qxﬁeﬁl p%gﬁon%;aé%%&mﬁg% ¢ ffé%ﬁiol%] The term "al koxy"

used herein refers to straight or branched chain al kyl
radi cal covalently bonded to {he parent nol ecul e
tshermgi: Lrenegal Regetign gehems thdBiperzingl ydkpyszelegyinoline
i ncl ude, but are not limted to, nethoxy, ethoxy,

pr opoxy, r oxy, butoxy, n-butoxy, sec- butoxy,
t -put oxy a l'ike. [0127]Th@4teﬂnn"alkenyl
O:=N in rgfer valenmqs r or&h
radicdl two to t arpor—at o
Rmo t rhlng a caﬁbo ble b udln but®no

lifited to, 1- , 2- propeﬁyl 2- nethyl
1-pr openyl , 1 butag 2- butenylsaand the Iike. 43
[0128] The term " al ynyI used herein refers to a
nonovalent stramght or Ar A
N-N N’N/ Ly N—N
WNW W s et
|
R N
N LR, M
1.
Sa Ba-c 7af

a) 1 equiv. diethyl 2-(ethoxymethylene)malonate, 125 °C, 3 hrs, b) Phy0, reflux, 30
min-3 hrs, ¢) 4 equiv. oxalyl chloride, cat. DMF, CHCls, reflux, 3 hrs, d) 2 equiv. aryl
hydrazine, 2 equiv. triethylamine, o-xylene, reflux , 12 hrs. ) SnCly, 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 diethyl 2-(ethoxymethylene)malonate under heating to afford, in an

addition-climination 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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branched chain radical of fromtwo to twenty carbon
atons containing a carbon triple bond including, but
woedoshsqss ed to, 1-propynyl, 1-butynyl, 2-buty,gi/uszngl066201
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het erocycl e” includes fused rin ystens that
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ic ring systemmy be
mtrdsglﬂ@ap Iof uteenﬁbnqrouud ofifirvlaife @rovaied thacorbpowattcddhegula éa-c. The
avai | abl e val ence

th f
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monocyclic rings contain fromup to three
6a-chemdrecasabers with eblmkﬂomalthl)m‘emis trapromideshe poraparing pd(fpsmula 7a-f.

sel ected fromo e and nit
SolgseGhE S bR R Sy e R 285, B, xencs
chloféen2iR, fludndOatteinerinat %(cﬂb@dﬁeﬂkﬁ)&ﬁﬁﬁ thed e@rnot&t wediis step (f)
|nd|V|duaIIy sel ected from oxygen, sul fur,

inclwdet bus gesrnot Bimated it eptidsially @ubseue%lplﬁ@hkor%hw&lw%ﬂ@ like.
of 8 to 12 nenbers and include spirocycles. [01311The

term” roa e erein.r ' .
st e g st ansbrer APl -ApPhaT R ol
rings. In fused ring systens, the one or nore

het eroatons nay be present in only one of the rings.
Exanpl es of heteroaryl groups include, but are not
limted to, benzothiazyl, benzoxazyl, quinazolinyl,

qui nol i nyl, isoquinolinyl, quinoxalinyl, pyridyl,
pyrrolyl, oxazolyl, indolyl, thienyl and the |like. The
term "het erocycl e" enconpasses heteroaryl fused to a
non-aromatic ring system 10132] The term

"het eroatont used herein refers to, for exanple,
oxygen, sulfur and nitrogen. [0133] The term "am no"
used herein refers to a nitrogen radical substituted

wi th hydrogen, alkyl, aryl, or conbinations thereof.
Exanpl es of am no groups include, but are not limted
to, -NHMethyl, -NH2, -NMethyl2, -NPhenyl Methyl,

- NHPhenyl , - NEt hyl Methyl, and the |ike. [0134] The term
"arylal kyl" used herein refers to one or nore aryl

gr oups
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appended to an al kyl radical. Exanples of arylalkyl
groups include, but are not limted to, benzyl,
w@b@sasdags , phenpropyl, phenbutyl, and the |i KkeCT/US2008/066201
[0135] The term "heteroaryl al kyl" used herein refers to
one or nore heteroaryl groups appended to an al kyl
radi cal . Exanpl gs of heteroaryl al kyl include, but are
ndt limted t ridylmet hyl, fryr anybmet hyl Ry € ©
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r@fers to straightt or branched chagan al kyl radi cal11a
coval ently bonded to the parent nolecul e through an
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t he Iike 1381The an "ﬂaﬂoo yl" used her eﬂ rs
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2008/ 1544§8PCT/ US2008/ 066261 10139] The ¢ ! (5(0" used
herein refiéges to =0 (i.e. d3ubl e bond to oxygdAyf For
exarg&e cycloﬁgxane substituted with "oxo" is

YLl exaﬁaﬂzﬁz b4 PhdinglchehlonatdansyiC, usedbeh@,neflux, 30
i ef ﬁrsf ‘% roQ’Ql Yl:hloﬁ&’@%ﬁﬂ DMIe(tPMGIP réix, 3hky 1) 2 equiv. aryl

%2 é%ne 2 qgﬁ;nh SrefQY all?'ﬂﬂ %) gﬁ@ gefheft@nol, reflux,
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es 0 roups i ncl ude,

b ut gﬁs{gﬁy In OE} %qut)rg §Cheﬁ?€t Q]%| a qegreé@ﬁ%bvm Synﬁbﬁ%?/\ﬂleth()d for

the %tl?e%%tdf |7 (Piperazin-1-yl)-pyrazoloquinoline. The 3-nitro-aniline of formula 8 can

be reacted with diethyl 2-(ethoxymethylene)malonate under heating to afford, in an
addition-elimination type reaction, the 3-nitro-enamine 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[5.4.0Jundec-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,
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[0141] As used herein, a radical indicates species wth

a single, unpaired electron such that the species
wa@oosasaBsg t he radi cal can be coval ently bondedr/us2008/066201

anot her species. Hence, in this context, a radical is

not necessarily a free radical. Rather, a radical

tolugngd pach theslilse. s Fedugtion qfothe indfro gfoww @%ﬂlgelommll@@ @f dornie 12a-c
h
o T A0 o £ S, AL SUTPAEBR I e i

using E‘éﬂﬂlﬁlnlgsagdﬁmuvle ds 8A0ORih Aethansy sl Rasg WakelnPr/H,, PtO,/H,, and
structure in which there has been an exchange g% one

the dfkeqor Bienpipag e?l dborRommoPnanet HRMWe oldasf o, reacted with
t

s A4 AHREL 1) SR O IR BB PREF, SRkt can b

useddinast¢re (e dmdude: butcire nantimaed te o-adense kylew, thleraberzane e®luene,

ter.of te.inte d to be incl ded t he o}
and s kG Pl Gingliaiemioen han £ B Slisdkdn ' 95 6 RBuE qiptionally
subsﬁﬁitﬁbﬁ('&hfo%&l%ﬂﬁimﬁe 04 B 1ikA! | taut OFTE‘H c forns are

i ntended to be included in the scope. Likew se, when

conmpounds contain an al kenyl- or al kenyl ene group,

o .
T
i somers, as wel P-(BWerifin- R¥ragoe 8?1“'&") 5 and trans-

i soners, are conte ated. Thus, reference herein to a
EIRI] ofRit he afor enmenti oned i soneric

upl ess the &Qnt | early dictat t hegyw sg.
%Oéﬁ\l] atious forns ard included]|in theﬁi/r\rap |e|£ nég, 7
[ Uy Ny, pol yrmrphs,R S Nﬁs,o ydr at es; .
ﬁ‘Pr 5drdg deri vg A pb‘l—'ﬁor ph_i
Heavi ng the sane c enDcaI f or nufRa,
differeRt structure. A scj&g é#s a conpositi di formed
by solrﬁti on (the conbinati sol vent nol ecul es
with ecul es or ions of tt@asolute). A hydrdt/@is a
conmpound forned by an incorporation of water. A

conf or mer isxﬂr\r%t'r ugt uece tchat is a conformational /Ar

i somer . Conf i ohal li sderi sm t hee"phenorenap-rof
F ==ﬁ : _a‘.%_..for@fbu [

nol ecues W t tur
di fferent conforpe (conforners) of "atd 0
rotati ng bond. S4 of’ conpounds can be e S
nmet hods known to th%‘se skilled in the art.
exanpl e)sal@z.of cgpgpounds can be prepared by
7igddt¥Ag the appr op?g%te base or acid with aqg
stoichionetric equivalent of the conpound. [01451The
term"animal" as used herein includes birds, repti

ahdl agivrslisshyl &-Gpthaxgmetiviengiraslongiemiedds Gart Bsu bh k) 0 reflux, 30
frod 46 fitse ¢} érequiv pralyMétderide, cat: B, CHiGubredet,, 3 hJ‘a?nd) 2 equiv.
apahiydmzine, & @uis @dethylamirehanxgkab| Iyﬂlhve ri@ibms. and refer

to a mamal, including, but not Iimted to, nurines,

si Moass, h@ehael RERAGRIStEINS BifslﬁﬁWi fopl S entB@ve@mitRtic method for

sport animals, and mammal i an pet o
the  synthesis of  8-(morpholin-1- yl)—pyrazoloqumolme 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-

elimination type reaction, the 4-morpholine- or piperidine-enamine of formula 16a.
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Exenplified Enbodi nents [0147]1In an exenplified
enbodi nent of the invention, the conpound of formula
W@ kosits4438 conpound of any of the fornul ae | a- | BRT/US2008/066201
1014811Exenplified values |isted below for radicals,
substituents, and ranges, are for illustration only,
Themnﬂéycy@bzaﬂi@n ek dhaibempoted odefarmals 64 yevides dhtgnorpholine- or
plperlél e%Sgygéﬁaélﬂold%gﬁe%ulgqges f?eg%@@ag{cﬁd'bg gllFeSdA?lngeéj (b) include

but a’@a{byﬂnméedcﬂd dlp]@eﬂi?e re}Her, Eowﬂﬁhh@xadﬂhﬁﬂlylbr high boﬂmg point stable

2-fl uorophenyl, or 2-pyrid % exenplifie
solvezs.uEonwirsisn jod t lteac‘rq%wun%@ém 175h Otﬁhsg:bwmﬂe@sh&%ﬁf formula

18a EWACI]‘C Sﬁsh‘éﬁlugﬁg%fchfbrin%u&% %ﬁ%‘ﬁ?% l?ﬂ?ggﬁag’ﬁlsglﬁvjegt%id optionally
catalyet Iﬁ]ME.el(]hjdrlnahﬁg. E@n@mtheb(mmel sce th step (9 ifidedeutsare not limited
to opgy HfterdeablalTs B BRI gl Bk SRS PleRERE 2 similer
chiofth&iry Mehdeds@Sents that can be used in step (c) include but are not limited to
chlorobenzene, methylene chloride, 1,2-dichlorocthane, chloroform and similar solvents.
The chloro-quinoline of formula 18a can be' reacted with aryl or heteroaryl hydrazine to
form the tricyclic oxo-pyrazole of formula 19a. Organic bases that can be used in step (d)
include but are not limited to triethyl amine (TEA), diisopropylethyl amine (DIEA), 1,8-
Diazabicyclo[5.4.0lundec-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.

Scheme 4: Alternative Method to Synthesize 8-(piperazin-1-yl), 8-(piperidin-1-yl), or
8-(morpholin-1-yl)-pyrazoloquinoline

R4
F< b
J a o O —
R7 NH O — P l\
R R1 N
1 S o il
20 1
/\O o 21a
Ar Ar
/ N/
Ry, C O Ry l?l—'N @ x/\ RN
E c F. O l\‘I‘H I\/N o
I [ |
- —_—
R1 N R‘l ﬁ Ri E‘
R1 R1 R1
22a 23a-e 19b-k
X =NL, O, C(Q)2, or S(O)z;
zis®, 1,0r2
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further enbodi ments of the invention and are

illustrated by the follow ng procedures in which the
woreasiipgss of the generic radicals are as gi venp@husmos/066201

unl ess ot herw se qualified. [ 0155] Conpounds  of

the general fornmula (I) can be prepared using a nunber

a)Phefdrreflag, 3dyninhel his; bppearenxslyl aklotife, gat DAMBLCHA laweflux, 3

hirsy GChequis atyl hydiaziren? egxianpleehylamsineyesxylenabiug 12,hra,175°C,

¥-hy.dn)axye@-mit oqui nol i ne of fornula 3 is prepared by

reactlng aniline 1 with di et hyl

| _
K0P SOGB4 S AR
the oxmitidsichlodr i Si—épipé'ﬂamn{dyy]a,z OISF(quendinl-hgl)5 ios f &(mecphblin-1-yl)-

act.i on of W th | hydrazi nes nver sj.o e
pyrepstagringisa enal ebiiont iR aCRRrEh 45 okt HR tuoro-
hydt%xfl:hﬁﬂid}lng [P YenANe17:£ 288 1aNs Bat Eﬁﬁi&:‘ sk 566 €a)anE10&: but are not

an appropriately N-substitut

hmugdsfpcdwmm’étdﬂwr) Beivtleerm®h @n@tsmﬂarabl;ghdanh% ,poglh cﬁ\ﬁarblet iyolvents.

Conpigonpt ey iushRe b TP ha P aBliskiaf Ot fpta 224

can bB ab&nplished Rigihg deEhl 6l RMing tagust @&alb@@datddafblﬁeﬁt sihd Id’ptlonally
ot her isonmerc forms, either by tautonerlzatlon or

vi a
catakyfig A(F o &héorrr@ang ABRIABAL N herisedriagep (yitnelpde i age not limited
e er
to o%gl%g%lﬁleorﬁglgﬁ I )Cle(gl y’r g'lzl% o%&?dﬁfal% ﬁﬁ&eg@;? %H%hosigene, and similar
chloéinginpy hgedits( eSdsloema:T&talnychxe be)used onstege (bl R6lude &1‘[ larespotljmited to

o e e i oo S 33 Yt s svns

The ?:‘él%’c{r%—gﬁgfog}%é 3¢ for?nu;ﬁg by Eazﬁ Hr:rg%é%gelrc]ig«mﬂ'i‘ r%.lé)%l Q)a ;ﬂé{e%ﬁﬁl hydrazine to

fornf )hebirisfcam @ioqatrhigoﬂe h[fdfmma 23aror Oganiehases that Cax be Vlsed in step

hrs. 5716e S h
(©) it boh Atk T aTER Rorrusdriey ok RS RTkby amie OIEA)
1,3-Bid-EbiRed18131 410 Thindck) 7-Bye aZBUIL SJmhzaBa;ycl’ﬁpm O]non S—ene (DBN), N-
4-nitro-aniline of Fornmula 1 can be reacted w

methhﬂmphwln%-f(@ﬂh@)h}‘ﬁetﬂ?}‘i’eélfiﬁe‘)hﬁhp%hbft esqsiﬂ&eﬁtem@‘étm%dﬁt But are not

i, s B, SRR 0 PR SRS BBl o

ﬂuohh ef ﬁﬁ%ﬁtjﬂ@dn@ﬁ)f Fefmald 2322 lwlth\/a dedict dmeine under heating provides the
hydr o %EU|noI|ne of fornul Solveﬂ}s that can be

compeup! ela 12byk. j Siep (Heap Fpsrf%r%‘tm FATYaEH of feat.

di phenyl ether, Dowtherm(r) and simlar high boiling

Se gl ng gitg'lblla v%‘f\‘lé/tﬁ 4 30 & ﬂl ;azﬁ - }) 8-( lper jidin-1 —yl), or
B e i Sl

agent in a hal ogenated sol vent and optionally
catalytic DMF. Chlorinating agents that can be used in
step (c¢) include but are not limted to oxalyl

chl oride, P(0)C13, PCl15, thionyl chloride, phosgene
tri phosgene, and simlar chlorinating agents. Solvents
that can be used in step (c) include but are not
limted to chl orobenzene, nethyl ene chloride,

1, 2-di chl oroet hane and sim |l ar solvents. The
chloro-quinoline of fornula 4a can be reacted with
aryl or heteroaryl hydrazine to formthe tricyclic
oxo- pyrazol e of forrmula 5a. Organic bases that can be
used in step (d) include but are not limted to
triethyl am ne (TEA), diisopropylethyl am ne (DI EA),

1, 8-Di azabi cycl o[ 5. 4. 0] undec-.7-ene (DBU),

1, 5- Di azabi cycl o[ 4. 3. 0] non- -$0¢ne (DBN) ,

N- et hyl pi peridine, and the |ike. Solvents that can be
used in step (d) include but are not Ilimted to

o- xyl ene, xyl enes, chl orobenzene, toluene, and the

i ke. Reduction of the nitro group of the conpound of
formul a 5a provides the conpound of fornula 6a-c. The
nitro group can be reduced ‘to an an1ne u3|ng redu0|ng

oy o ~ NA PN " o, — ~ R T 1



Schenme 2: CGeneral Reaction Schene to

7- (Pi perazi n-1-yl)-pyrazol oquinoline a) | equiv.
wob@shyd432- (et hoxynet hyl ene) mal onate, 125 C, 3pr&r/§52008/066201

Ph20, reflux, 30 min - 3 his; c) 4 equiv. oxalyl

chloride, cat. DV, CH2Cl12, reflux, 3 his; d) 2 equiv.

aryl hydrazine, 2 equiv. triethylam ne, -xyI ene,

7- (Pi per a?#1 -1 Qyrazol oqui noI gne. The
3-nitro-a formJIaSCan be,g eacted with

di et hyl 2-(et t?oxy?ret hyl ene) el onat e under heating to
afford, in an addition-elimngtionxype reaction, the/Ar
3-nitro-enanine of formul a 9/ Ther malNgycl i zat Ron m‘—N
tRe &npPund of fornmufta 9 pP'ow des the F

<P . Pre hl O

pY nt stabl e sol vents Cd‘hversn on of thé \) 1
hydr oxyqui nol i ne of fornula 10a to the

cHPor o- qui nol i ne of #6#Rul a 1la can be acconpl 2&skged

-~ using a chlorinating agent in a hal ogenated, sgl ye
and optionally catalytic DVF. Chlorinati ngogggm&&tbﬁ or $(O)z;

can be used in step (c) include but are not limted to

%;I% ére‘fllﬂkc % E(h@ giﬁ gqlﬁ2 91 al E)FML: &Pl[%FdeHgClg, reflux, 3

orinati o
iy sl R 2 S v oty Bt p el B 175 °C
hohbrs) 15§ 78 b or obenzene net hyl ene chloride, 1,2-
di chl or oet hane, chlorof ormand simlar solvents. T_he
c h I [01&1{ qui GehdrileR abtismBrheme 3 dwvisarepreserdativesynthietinmethod for

or, heter in etricci .
the nﬁ‘ﬁ‘léz o‘i’fe ga(p%/&ﬁ‘?ﬁﬁ 'Yﬁzaesetplﬁfﬁ%nﬁ as®s 'dol ofpholin-1-yl)-
yrﬁ%ldéﬁﬁféhh@ STRGnfaf eyt Bkl eofbtte afi@niRtofl fcﬁﬂnhl%nd 24 Oprov1des the
triethyl am ne (TEA), diisopropylethyl am ne

d1ﬂ11qr8-l®dwz<agm1og]¢ned[f§ozmmp 2ad @@lvpn@ﬁbat(c%by used in step 8aj include but

are ok GG SRS e PR RCasCSlar b, byting pojt sible

solwhiRd Cohveisadh 61dt)helcﬁﬁ-lpud@d bfiforaiue: 2oto therﬂlﬂemfotcmloro quinoline of
o- xyl ene, xyl enes, chl orobenzene, toluene d

formylRi26 Rachrcadoampbiher hsing 4 FRlogRaling apent Wea balpg H{ﬁ% fpfvent an

optuluﬁglf?%eﬁa%g DMPr @Klogﬁlgtnﬁé]eg% EH&U&H WRfusE P [ MER (h3ReIGde but are

group can to an am ne using
not ieitedli to xatyd ohloside P(@CHBNBIR, thionyk chlandé,, pheegd:R, trlpégm,ggzne and
sxm@' Qﬁl{@ﬁt{}é g%%}t Ojéeflésathgtnd Iggléelz 1&%& @?w Elnﬁie%u?are no? limited

to c?lo?&ﬁéﬂk&{eoﬁfeﬁwlle)n@ hieRe ! pZ-H[(ﬂhYer&hﬁﬂ%eclﬂQfMHﬂﬂchsﬁmﬂar solvents.
ornul a 14a-f. Sol vents that can be used in step

)
Thd cldbredguibelineasfefonoulal Jariarebe ﬁeﬁct:cdxvltb gy Q(fyhfé?fé%f}’l( hydrazine to
obe zene, tol.ue and
fory Lt BV GO SPRPIRANE RRdoPilg 20T kit arss thptgan eyused in step
(¢) iGhdédButoRE nn ﬁh-ht\éd Su bﬁ& Af'luﬁrﬁﬂle hiTspghliesopatpyidtydnintine (DIEA),
and the like. Sch ternative

Met hod
1SSyl SOpmOPpRORF (DBL)S § SIS iRl fclianssspe (DBN), N-
meélyfp%eg%ﬁﬂ e, 'aﬂd ey fllze. pgSl@ér?t_L» A AR bk RRed in gtéﬂ- Qé}lizlélude but are not
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a) 1 equiv. diethyl 2-(ethoxynethyl ene)mal onate, 125
C, 3 hrs; b) Ph20, reflux, 30 mn - 3 hrs; c) 4 equiv.
woza@syb4ehl ori de, cat. DMF, CH2Cl2, reflux, 3 PCEHUSI)NS/E66201
equi v. aryl hydrazine, 2 equiv. triethylam ne,
o-xyl ene, reflux, 12 hrs. [01591CGeneral Reaction
limit84 he mwexBersh owlenes, roblirelsanens; italeersy antéhd bkere Dhepadeorent of the

ol iy Ao BES S & e p AN i S PR E TSR BT bSices
comfoufiAr TSI L 28025, ltd%e(ﬂ? S Ripfokn BE with sbREeAUracdd can
e reacted with diethyl 2-(ethoxymethylene)nalonate

under heating to afford, in an addition-elimnation
Schepd: r Alternativg Métbodltmﬁylphesizm'é-(piperqzilpéﬂril)d Br(pipenidin-hel), or

of fornmul a 16a.8-(niérphotih-leylp-pyreplomindlinehe conpound

of formula 16a provides the norpholine- or

pi peri di ne-Rydroxyqui noline of formula 17a. Solvents

t hat carmbe used in step (b) includerputorar © not

[imted to phenyl ef her, Dowtherrng apd silpi I ar b gh

boi |'i ngdp t abl e sol vents Cony | on\of Phe .

conpound of Jfor il a8®17a to The chld 7ol i ne_of
fornmul a 18aRsan %onpl i shed @isi n§
agent in a (28 ogemat ed sol vent and oBtl onal |y
catal yti c DM Gi nating agents gpat can be used in
step (c¢) include but are not Iirrited to oxal yl

chl oride, P(0)C13, PCl15, thion ri de, phosgene Ar
tri phosgene, and sim| &, ¢ hi oKl nat /%agent S. Sol vent S /
timgt can e used in,step (c) ix are nott
R, dd th chl og obefizs Nyl ne ochl or| deRi o
orPet hane, of oifm and sim | ar sol

la 18a can b acted
Wifth é'ryl or heteroarylghydtazine to for ;:# H
tmicyclic oxo-pyrazol e of formula 19a. O'garii ¢ ba%es
t hat 3dan be used in ste?ri (d). i nclude but are not28
limted to triethyl amine (TEA), dii soprogfgt%p Q)2, or $(0)z;
amne (DIEA), 1,8- D azabicyclo[5.4.01lund
(DBU), 1,5-Di azabicyclo[4.3.0]non-5-ene !\&&
ARl fy kqflyzeB0 diime 3 Tasich) reguivi. kgalylSthllaristet @ttlﬂ F, E5hChereflux, 3
uged) D Rqaivepry( dydraiak,utl equivt triathglandhe, | d-vyles reftux, 12 hrs.175°C,
@Zé}@ g};ﬁs oylengs, chlorobenzene, toluene, and the

cheme 4: Alternative Method to Synthesize
8- (pi perazin-1-yl), 8-(piperidin-1-yl1), or
8- (jov63ihol Glendral/Ryacpiyn Szbetmﬂq@ lslnmzl/s mmpm):ntalh*@eosynﬂ?@tlp method for

30 m.n - equi.Vv. i de
the o pygthssis ef’{] if'(pﬁgeﬁ?zén gcy)l) *2 %dlﬁﬁﬂqf hy @ a —ﬁ%orp olin-1-yl)-
pyr%‘lﬂci{unothﬁlb etl"ﬂhln?dpcgﬁlzaﬁoﬂ ¥f 8R@nak el dPfornhda B9 HroviddsGhe fluoro-
hrs 101601General Reacti on Schene
hyddmstqumhae ﬂﬁﬁ)@@@rﬂ(ht Belucngy tiahean ke wisdip gtepdp) inglide but are not

hmﬁ%/cp g(p ?ii%t}eBﬁloi%ﬁx( %8 ?ZI @ ; %hzdg g’%r&ba? nl‘é %‘8{1 n%hgmht ¥t:!1@>1’e solvents.

CoeediorZ af tliérbo(ﬁfpohﬁ@ of figmaule 30fo filgy ffudra- cliﬂ)rp-rqummﬁs of fi@mula 31
f I uor ohydr oxyqui nol i ne. of fornula 17a. Sol ven

canchmatsempbialpd; vsing ashlozinativg peeré ip @ halpgenalse SPfVﬁPt @aﬂf pptionally
h I e |
e R e K e
to blyiutldoddy R(@)Che PﬂlyahmmghIchibtidqulbhusgametrmﬂwﬁgatnvguarul similar
22a can be acconpl i hed usi ng ,a chl orinati .
chlgy G RS o DGR S PR oA aSe, (W dnclhg PR Epaot mited to
Chl orinati ng agents that can be used in step (b)
i nclude but are not limted to oxalyl chloride,
P(0) C13, PC15, thionyl chl orfde, phosgene tri phosgene,
and simlar chlorinating agents. Solvents that can be
used in step (b) include but are not limted to
chl or obenzene, nethyl ene chloride, 1,2-dichloroethane,
chl orof orm and simlar solvents. The chl oro-qui noline
of formula 22a can be reacted with aryl or heteroaryl
hydra2|ne to forn1the trlcycllc 0X0- pyrazole of

- o ~ o~ o o " o, .



8- (nor pbol i n-1-y1)-pyrazol oqui noli ne 2627a-b28a-g X =
NL, 0, C(Q2, or S(0)z; zis 0, 1, or 2 a) Ph20,
WO edsuz44380 min - 3 hrs; b) 4 equiv. oxalyl chborugmps066201
cat. DMF, CH2Cl12, reflux, 3 hrs; c) 2 equiv. aryl
hydrazi ne, 2 equiv. trlethylamne o- xyl ene, refl ux,
chlongbengese, methglege chivrides 1 2dc}mhl¢@ethanezzcmrgfqrmm11mn1@: aplvents.
i on epres t | v nt het i
The Cﬁ?ﬁﬁﬁg 8u¥18r {ﬁg?%%@% g!’lscsan é:fe aec c? %eggﬁaryl&ydrazme to
fornd thcReiEyalic roxd-pyydzble cﬁff fo&nﬁlﬁmp f@iglaﬂrclbaB’és) that can be used 1n step (c)
mchb%r azol oqui nol i ne. i/cl ization of the ena

g apg et iteg Emrtfélyl taﬁ@ned Ak rclaswalﬂé%wu@rﬁ@p.(ﬁéEA) 1,8-

: t
pislch O 8 PO YAl DR AR Iops e ey, -
metliydpipéneding, randathel like.miSlolentsi tght dami ba uugdrinismp @) axlele but are not

. Ivent r of the ¢q ound
i 5 T GO R ORI Ton COIF B 56 LAlPIBBERt of the
fluoRF 6L TR! EGRAGFNEIMGrAukBOWited thdicagaie ﬁrﬁleﬁheatmg provides the
hal ogenat ed sol vent and opti ona catal ytic DWF.
comgbirek ¢fifatniidg 28kye fitep (dhean bczmrfben‘ug‘@dh Wivsnt@p ng4s)
include but are not limted to oxalyl chloride,
P(0) C13, PC15, thionyl chloride, phosgene triphosgene,
and Siciemar7: Weiodta Sy thesize BlSubsinl @ Py fadohrfuisslimebe
used in step (b) include but are not limted to
@hl orobenzeneg, net hyl ene chlori de, & 2edichloroethane, o
| or of or mr simlar sol vents. Ooro quiF o
formJIa 2 n be|reacted w ar yl het er o | K
dmez i e (RO frormm t éle t+deycl iRE onpyraz | -0
f'\@f mul a 27a- bNo, i£ bases thatocan be used in 38%ep
(38) include bai\ar not limted to3triethyl amine
(TEA), diisoprop¥l ePhyl am ne (DI EA), 1,8-Di azabicyclo
[5.4. Qundee-7-ene (DBU), 1/ A5- Di azabi cycl o [ 4.

. 0] non: 5- ERe (DBN), Nme 1hyr;lp‘}’ peri di ne, and e hevh ke.

Solvert s o can beF Pep «(c) i mel udehpt=are
9 not 2 8/ 1542,38Pﬁ 2 8/ 066201 |ﬁ|\m to
0- N Xyl enes, ehl of obgnzene, tol angf" t he
We& fluoro of tho

| i ke. N3 $pl acement of t Mpound of
fornulsa 27a-b with a cy# ic am ne under hed¥ ng

provides the conpound of formula 28a-g. Step (d) can

be 1 Rl @Ry Ve {dhS&eeeRlleRimMendte, SXI1ENB K, b) PhyO, reflux, 30
Rlid-8rHiatch U qlvRt B%yit&ﬂ&i/d%t bRSOESF, CHiLD esthAl B'his Y12 equiv. aryl
g QilHee ri u& tamde, o é]ﬁylene reflux , 12 hrs. e) SnCl,, methanol, reflux,

{)q)ls?chloro%ﬂ% PHAZIOBUERne, qgﬂux, 72 hrs.
the synthesis of 6-Substituted Pyrazoloquinoline. The 2-nitro-aniline of formula 33 can be

[0163] General Reaction Scheme 7 shows a representative synthetic method for

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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Ph20, reflux, 30 min - 3 hrs; b) 4 equiv. oxalyl

chloride, cat. DWF, CH2Cl2, reflux, 3 hrs; e) 2 equiv.
wa@roos/1hads azi ne, 2 equiv. triethylam ne, o-xylPOBUS2008/066201

reflux, 12 hrs.175C, 12 hrs; d) 175 C, 72 hrs

101621General Reacti on Schene 6 shows a representative

(gh}qrpmnc&lnquf Houndla 36t ¢an ey agchewlishedfusing a chlorinating agent in a

halo%en%ﬁeg ngl ?‘Pd: _Figlf}lallypg)a&§¥ igéﬁl% nép%ﬁéatlnﬁ]a&eﬂrglthat can be used in

step c(y)cincmeltﬁm @ nbh EneRarth xabfi dhe] B((@@pmg d@fonkhehloride,
fluorohydroxqu|noI|ne of formula 30 | vent s t hat

phosgens tbiphesgsne. iapd simaifsr chlprinsiing agentsy Sokyeats fast can by waed ir step (c)
A n h n

it SEPRE: HC PRSI SR 89 e

chlofodsmu bhad Sithilae stlvent§.| The chiokd-quinelins mbfomela<ﬂ6 éamrkrmﬂeacted with

31 can be onplls chlorlnatln in a .
aryl wa%&&mleﬁvdg%m%m %H@ Pruis PXP-RARE w? £OTPN 2 37" Brganic
basegﬁle@ rdaRaje ﬂ&dqges@%ﬁ (&)nﬂEluH@%upgreuﬁtﬁqlﬂiﬁecﬁEoeﬁ C?@%)l amine (TEA),

I ncl ude but are n Iimted to oxal chl ori

diiscp¢@yGry! REaBe tRIBAY hﬁ+lhazajba;yckmlﬁ5)4@§1mele¢-ﬂ+qnbos@}ﬂ{é), 1,5-

Db o A BRSO Rl e s can

be us‘éal 1ﬁrsfé?€(ﬂ¥§ﬁﬁlde Bt 5}}5 n8NEmAEd R d-dflend x?gte‘ﬁbé: lahm&ﬁhi@leemluene
roformand sim |l ar solvents. The chl oro- qUI nol i ne

and @Te Yl riRpduction od the aitroegiove @f wha eprapqundocrf fhenele 3drgrovides the
compgl.%d %an %ﬂ.{lg 6§ ggﬁ;}a }éll‘?r% a%r(r)ﬂgjcc%/aﬁl b'ecirgguﬁ:g e us 1n|(3 H%élg repdu(':icn)g agent
such afmn(clg ibtitthaniel, REH,) Rmely@dickeﬁ ngtmyﬂg,mnﬂ&hé EA) The amine

d||sopropylethyl amn

of thy; WB@ of dyrgiuka 33 gzﬂaéq; reﬁlﬁ@ﬁ @d(}{}g@chloroalkyl)ammes to pr0v1de the
0
oo SRR 0k 0 0L CORLEE 0 s b g i
to o-lxgm{e,l xylestee,p:h(ur@abanaeﬂeu thdudmas arglr the hike. Bisfihi@dalkgl)amines that can
o- xyl ene, robenz 1ol uene, and t

yl enes, en e .
be usgd, i &(GP PacBaniiods BHe FRagRs dPidie teor&?aan%lpyof substituted
bls(é}-@&%’ﬂ)ﬁﬁm\éﬁ 4dd 1Be GL! 1 ¢ ami ne under heating provides
he conpound of fornula 28h. Step (d) can be perforned
mnth sol vent or neat. Schene 7: Method to Synthesize

6- Subgt,i t ut azol i noJ | ui v., diethyl

2. ot RO FRYIERES i PihREee ZBuBncaorifabigpdufhie
reflux, 30 mn-3 hrs, ¢c) 4 equiv. oxalyl chloride,

cat. DWMF, CH2Cl12, reflux, 3 hrs, d) 2 equiv. aryl
hydrazine, 2 equiv. triethylam ne, o-xylene, reflux ,
12 hrs. e) SnCl2, nethanol, reflux, 12 hrs. 0

bi s(chl oroet hyl) N-L. HC1, chl orobenzene, reflux, 72
hrs. [0163] General Reaction Schene 7 shows a
representative synthetic nethod for the synthesis of
6- Substituted Pyrazol oqui noline. The 2-nitro-aniline
of formula 33 can be reacted with diethyl

2- (et hoxynet hyl ene) mal onate under heating to afford,
in an addition-elimnation type reaction, the
2-nitro-enam ne of formula 34. Thermal cyclization of
t he compound of fornula 34 provides the

hydr oxyqui nol i ne of fornula 35. Solvents that can be
used in step (b) include but are not limted to

di phenyl ether, Dowtherm(r) and simlar high boiling
poi nt stable solvents. Conversion of the

hydr oxyqui noline of fornula 35 to the

chl oro-qui noline of fornmula 36 can be acconpli shed
using a chlorinating agent~ #h-a hal ogenat ed sol vent
and optionally catalytic DMF. Chlorinating agents that
can be used in step (c) include but are not limted to
oxal yl chloride, P(0)Cl3, PCl5, thionyl chloride,
phosgene triphosgene, and simlar chlorinating agents.
Sol vents that can be used in step (c) include but are
not I|n1ted to chlorobenzene nethylene chlorlde

A ~ ] o, .



WD 2008/ 154438PCT/ US2008/ 066201 a) NaOH Et hanol, b)
NaOH, Ethanol, c¢) NaOH, Ethanol, d) Cu, Qinline, e)
wer@ensassne, 175 C 72 hrs [0164] Reacti on SchePeT/852008/066201

shows a representative synthetic nmethod for the

synt hesi s of 2-thi opheno-Pyrazol oqui noline. Reaction

of the chloro-quinoline of for 26 wi th nethyl o

3- hydr azi nyl t hi ophene- 2- car e under basic S
condi tions carn, prgviyde a co oun of formul a 40. Hd)‘j;;]
Condi 4i ons t hat e used in % (a) include but

are npt lfimtedtoNaOH in etha ol jf NaCH i n MeOH, anlﬂi’N

conpegnd of formula 40 to the c‘érboxyllc aci d of H
formula 41 include but are not4@imted to NaCH i n 41
et hanol, NaOH in MeOH, a®d the Iike. The conpou of
formula 41 can be convefted to the conpound ofﬁgiznula
27d by decarboxyl ati on fng Copper in the pres e of
quinoline. Displacenghl of a fluoro group ofytie
conpounddof ﬁp Myt h pi perazine undegf be
i ormura 28p. Bt epr (€Y can be
neat. 40 5- :

performed W th or
Al ternative Nethod t Synt hesi ze

6, 8-di fl uoro-7- (plngrazin-l-yl) Hrpw,ézol oq nollne a)
4 equiv. oxalyl chi di de, cat DI\/F C112C1 Preflux, 3

hrs; b) 2 equiv. aryl hydrazine, qui

)Y NaDHiBthariohd) NaOH; | Eshasiol, cp NaQkl, Eﬂ@nnlr sl) €p5Quingting e}
piperthZme G757, e drd 01651Reacti on Scheme 9 shows a
representative synthetic nmethod for the synthesis of

6, 8-di fl uoro-7-(pi perazin-1-y1)-pyrazoloqui nolj ne. \Y;
er dPHd] of Rp@tlogpSc%eme 8 showg a) re%¥esentat1veq synthet{c met%%g for the

synthesis of 2-thiopheno-Pyrazoloquinoline. Reaction of the chloro-quinoline of formula
26 with methyl 3-hydrazinylthiophene-2-carboxylate under basic conditions can provide a
compound of formula 40. Conditions that can be used in step (a) include but are not limited
to NaOH in ethanol, NaOH in MeOH, and the like. The compound of formula 40 can be
converted to the compound of formula 41 under basic conditions. Conditions that can be
used for the conversion of the compound of formula 40 to the carboxylic acid of formula
41 include but are not limited to NaOH in ethanol, NaOH in MeOH, and the like. The
compound of formula 41 can be converted to the compound of formula 27d by
decarboxylation using Copper in the presence of quinoline. Displacement of a fluoro group
of the compound of formula 27d with piperazine under heating provides the compound of

formula 28p. Step (e) can be performed with solvent or neat.

Scheme 9: Alternative Method to Synthesize 6,8-difluoro-7-(piperazin-1-yl)-
pyrazoloquinoline
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conmpound of formula 41 to the

trifluoro-chloro-quinoline of fornmula 42 can be
waecaenpl4dshed using a chlorinating agent in a PCT/US2008/066201

hal ogenat ed sol vent and optionally catalytic DV

Chlorinating agents that can be used in step (a)

i ncl ude fput @we ot linmted to oX1A Cchlrlde

P(O)|_C13 PCl tlhi onyl chl ori Be

ilncl ude chIoE- met ene

chl of ¥~ di chl or oet hane, "chl rmand siml ar

sol vent sg The chl or o- qui noli ne ofFfo 2u|a 42 can be
h

react ed w tdM phenyl hydrazine to fornfhe tri cyclic

oxo- pyrazol e of fgrnyla 43a. Organi c bases that N be
used in step (b) ude but are not limted o@
triethyl am ne ( di i sopropyl et hyl am ne (DHEA),

1,8-D azahl cyqdl_g@s 4. 0j undec- 7- ene (DBU)R1 1, ﬁ_-N
Di aza cyI o[ 4. 3.3l non- 5-gne (DBN),

N- net 1 16 i Oand—t—-lf*rer--l i ke. SaTv
used in ) incI ude but are not |
o- Xyl erte, Xyl ares, chl orobenzeney t g, 4

| i ke. DisglacEnent of a fluoro G th cqﬂ'po&hd of
forrrula4aa§$th a cyclic am ne under % provi des

t he conpound™of fornula 44a-d. Step (c) can e

performed with solvent _or neat. hene 10: _Met hod tl%
Bt oxely TP 6oty DOGF ksl oAU By B) 2 cqui. aryl hydravine,
Dyquiv.dticiiyiamond, nexylane, @008/ 1251438 /12J$2&)@Bl%‘§2(72 hrs

a) 4 equiv. oxalyl chloride, cat. DM, CH2Cl1l2, refl ux,

3 NOE65|b) Restith \Schemy |9 Byslvaai iepreséhiatipel synthetic method for the

triethylarnine, o-xylene, flux, 12 hrs.175 12 his
syntbgsia 76 <8 hiTie T 1QNGEERIEASIHOHASIHIRPIDG. s pEREVEsion” of  the

com@gﬁr}[c{ss @'H(u £ YN ek %1%5‘91410?(9 ulhbﬁ‘nesmt Resiul &2 can be
I perazi n-1-y0- pyrazol oqui nol i ne.
accdﬁimxshms using afchidrinatingrpgemdn efhatagenatbd Scdlﬁertt@nd h:@tlonaily catalytic
di fl yoro-.chl or o- qui nol.i f for

DM COHprREREaLHE Bt FOGrS Rt AUAde R A ot limited o oxaly
chld%ﬁ'e Iﬁ??ﬁtlge gl iRAY1 &nglﬁwtﬁhgﬁg%hb YrigiRis@dnét bed BiMiilar chlorinating

'ng agents that can be used in step (a)
agemtnc|&ouenmmataqaa beousedl iipristepda} inchidg|oplorelsmagereg gethylene chloride,

e

can Weedadtbd %ﬁppﬁmmwﬁhmde:o ttb;tm ahe tni@tchd: iosbpgehzdle of formula 43a.
chl or obenzene, nethyl ene chl ori de, 2-di chl oré)et hane,

Organik drasgsothas Qﬁdb% Up§ ’é’rSt%l(l&)engde'm‘é are not limited to triethyl amine
(TE%) hff&%?o&m%?aggﬁ% gﬁilljjﬂgol?ﬁnﬁ;l gﬂ?‘é 30€564 SRAdRE7ERACHRY), 1,5-
Diagabicyeo| &3 (ﬂ]@oneﬁ efm‘) (DBNa M-a3sethyipipandioe, km)slehe likat Sclaantpghat can
used in st i ncl ud hut, are not Illmt gﬂto tol
be ysed &t Fgh R e(hfme noiilinateg 6 8y ATy FY ISRl epRg e, toluene,
and%h%h .BR aQéiﬁéIﬁ b?aﬁu@ﬂdﬁﬂﬁ&c&nﬁ&ﬁd PBAnula 43a with a cyclic amine
azabl cycl o[ 4. 3. 0] non- 5- ene
undbé heting| poyides i wempawat Dﬁﬁ)ﬂmul@eﬂasé»l Wt (@) cambe perfored with
used in step (b) include but are not Iimted to
solyehk Y RFAL  xyl enes, chl orobenzene, tol uene, and the
like. D spI acenent of a fluor of the conpound of
Sl f: MRendal S%hﬁ?é’sizé'Gmudmdﬁipl éﬁkinnﬂ-yl)f ﬁymﬂﬁﬁathtﬁylme
conpound of formul'a 44a-d. Step can be perforned
wi th solvent or neat. WD 2008/ 154438PCT/ US2008/ 066201
Schene 11: Method to Synthes |ze 6- (pi perazin-1-3/1)-
8-trifluoronethyl- pyrazol oql§| nol i ne




a) 4 equiv. oxalyl chloride, cat. DMF, CH2Cl12, refl ux,
3 his; b) 2 equiv. aryl hydrazine, 2 equiv.

wo eostibpBam ne, o-xylene, reflux, 12 hrs. 175C, pGRUB208$/066201
c) 175 C, 72 his 10167] Reacti on Schene 11 shows a
representative synthetic nethod for the synthesis of
6- (pi perazin-1

-y1)-8-t|fl or met hyl - pyr azol oquRnol $ine.® Conver si on

of the of fornyla 49g}o 1 b
fl udthQ-eq |IIELA&ﬁ for SR
acconp [ a chl ori nat i.nag in

hal ag and opti ohal | “calal ytic DWVF.

Chlorln 2 agents that can be uBed in step (a)
Bre not limted to oxal yl4&hlori de,
g@yl chl ori de, phosgene trip
at i ng agents. Sol vents that
¢l ude include but are not |
to chlorobenzene: nethylene chloride,
, . chl-efehor m and si ni'f
The fRiUQKQ- qQui nol i ne of fornky :
nyl hydrazine to form
0XO- 5 formula 51. O ' ‘
used i n step i ncl ude but a?z no i m
triethyl Fam ne (TEA), d||soproHVLekzyl Rm (DIEM,
1,8- Diazabi#§clo [5 .4.0] undec-7-ene (DB 1,5
_Di azabicyclo [4.3 O]non 5-ene (DBN),
N’@E@WI pixaBil ichlioride, canNIAeCHyRle, reBak \Belm’ssb)t%a{ul‘caimlﬂgdrazme
g vl BBy BRnihid))o- Qﬂéﬂdiﬂﬂlukuiz 56 78, 12\M8; ) 175 °C, 72 hrs
8/ 154438PCT/ US2008/ 066201 linited to o- xylene
xylenes chl orobenzene, toluene, and the |iKke.
D s[ﬁlﬁﬂeneﬁbaablbnaSCﬂllemerkﬂ gfowshe Tepsessotativie syntheliqrmethogy for the

syn ;1&19? g?ﬁ@rg.é?n @B)%?%}er{-é A alﬁylézrﬂzg)é rc*rugwlﬁll S é(i]ﬁ/e ven{ﬁg c%inpound
of fﬂﬁgﬁla 4548 @E@dlﬂﬂoroﬁ@ﬂm%uﬁrﬁ)lﬁy R @S2 46 can be accomphshed using a

bi s(mor phol i n-1-y1)-8-fl uoro-pyrazol oqui ngl i
chlorinating agent in a halogena%:ed solvent and op{J gnally cata?yt%c DMly Chlorinating

P(0) C13, PC15,
and s! mlar chlq

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 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 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[4.3.0Jnon-5-ene (DBN), N-methylpiperidine, 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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a) 1 equiv. diethyl 2-(ethoxynethyl ene)mal onate, 125

C, 3 hrs; b) Ph20, reflux, 30 mm- 3 hrs; c) 4 equiv.
woza@syb4ehl ori de, cat. DMF, CH2Cl2, reflux, 3 PCEHUSI)NS/E66201

equi v. aryl hydrazine, 2 equiv. triethylam ne,

o-xylene, reflux, 12 hrs; e) 5 equiv. noipholine, 175

C. [01681Reaction Schene 12 -shows a representative

> SeRng i FledRra b °§wg AN heSIa%S!‘r‘L'{UrMUﬂ?SF‘?'H%“‘&n

version of the conpouRdr¥P “ﬁ 53 to the tricyclic
trifluoro- oxo' yrazole qU|noI|ne of formula 54 can be

acconpl i shed g the protocol difscl 8ed@ n steps a,
h, cEsCang acement of FgCf | g he compound
of for r ppet+ne un OprO*hdes
the t LA ZAR N 0- OXO0- pyL.2 a 55

Step é) fan Pe performed wit
13: Met hoH t a®Bynt hesi ze F 50

6, 8- bi s(norpholin-1-yl)-pyrazoloquinoline a) 1 equiv.
di et hyl 2- (et hoxy yl ene) mal onate, 125 C, 3 hpsy b)

Ph20, reflux, 30 - 3 hrs; c) 4 equiv. oxal
chloride, cat. C12, reflux, 3 hrs; d) i V.
phenyl hydrazine, .2 equiv. triethylam ne_ o-xylehe,
refl ux D= 5 equi v. norphol i ne, R175

[ 0168 ene R on Schere=13 sh@as 2 0
represen wynthetic met hod for t nt hg¢si s of

, el A, Conver si on
of theconpouny of formJIa 53 to th 1trlcycﬁlc

trifl uoro-foxo-pyrazol e-qui noline of fo a 57 can be
acconpl i shed &4i ng the protocol discl d;d i ®2st eps a,

b, c, and d. Displacenent of a fluoro he conmpound
of formula 57 with norpholine under heatH ng provides
the tricyclic trifluoro-oxo-pyrazole of formnula 58.

Stegqie)oxabh chieripe rchn DMH, @i ¢, aefive it hrey b)rfeatuiv. Scii diydrazine,

é—é?ul{yeth'@@l lahﬁneg)(ﬁi)h&ﬁ' £flux, 12 hrs.175°C, 12 hrs; c? 175 °C, 72 hrs
| uor o- 4- met Ryl -"7- pi perazi n-1 -yl - pyrazo qu|noI|ne

a) 10 equiv. ethyl acetoacetate 1.1 equiv. NaH, DVA,
125@6710 nﬁrzactlbm S%@Ethe lloShimma rq)re@neqw wyntbﬁe:\wmethod for the

synt%ég%alxé‘; g—Zglp%ra@a- i-}{,l_)—8ﬂ¥1 g%)rg %%oq%eﬁ%%r onverSIdn of the
compound of formula 49 to the fluoro-chloro- qumohne of formula 50 can be accomplished
using a chlorinating agent in a halogenated solvent and optionally catalytic DMF.
Chiorinating 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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[0170] Reaction Schene 14 shows a representative
synthetic nmethod for the synthesis of

w@2008usss 4- met hyl - 7- pi per azi n- 1- yl - pyr azol oquPQDIURIU88/066201
Reaction of the difluoro-isatoic anhydride of fornula

. 59 with ethyl acetoacetate in the presence of a base
limitest &v iochesdeneh &ylepel hioreldngenpuitelopbion endfthe dikeul Bisptacement of a

Sol vent st hat e ed,in. ste a). inelude but are
forg i Y EpbBing B BF RS ol el e P Rucpiftes e
compdagé sf fdimilacsy Nep (3 esh bopGtemed ith dblertier deut. are not

l[imted to sodi um hydri de, potassium hydride, |ithium

hyride and the |like. Conversion of the conmpound of

Sch{xﬂé e ﬁegil%dttg ns‘ygﬁxéiizfe '7@'&.{39&@4 oﬁm—%JsgﬁMLﬂa)g%(ﬂgquinoline

or mul a can-be accofip usi ng ori n
agent. Chlorinating agents that can be used in step Q

(b) include but are not Iirri el to oxal yl chl arade,
P(0) C13, PC15, thionyl chl o phosgene tri éw gene
3pd simlar chlorinating ag The N N—N
j f1 uoro-chl or o- net hy# quinroli ne of fornul a gl chn

ct ed _vable.dgheny| hydrazi ngst@ forfnthe tri
0

-pyrazol e of for 62] Organic bases_tha
£edNHp step (c) | t are not Iinﬁé
tli et hyl am ne (TIEA), di irsopr opyl et hyl ﬂwg EA) ,

1, 8-Diazabicyclo [5 H4. undec -7-ene (DB U), 1, gs

- Di a?3bi cyclo [4.3 .0]nof=5 - ene (DBN),

N- et hyl pi peridine, and the |lilce. Solvents that can

abd epéd diethgk 246etheyymetbyleamomblonatay €206€C, Bihm;t BP0, reflux, 30
oinxy B dine , ¢) ¥ydaquine xalyh khloeibie nae el Hi€bhe refhind 3 thag d) 2 equiv.
ary IRy draAieph ageiReRicttgiansing,| d+@ylengfrefluxe 12 Gigy @Y B dqoifv. morpholine,
frarpul a 62 with piperizine under heating provides the
conpound of fornmula 63a. Step (d) can be perforned

wi th solvent or neat. [0171] It is understood

t hpt168pmp Rwadioro Sclicmeali2 ahow aneeprdsentstivegsymthetiopoetbod dor the

syt ot O BRI B AP SRS LB o . (Y FBjop of the
comiaﬁu:%???&ﬁﬁ&@ g3 tdak tﬁ%@#ﬁ‘iﬂ.ﬁ)r@-ﬁ)x&%&fﬁﬁbﬁ-@ﬁﬂoliﬁ@ Rf ?i*hﬁﬂa 54 can

erent tautomeric forms or mxtures thereo
be adepepiherdyusing threpretneol disolesad iarsdenspadsicngnd de Displacement of a

oG P be o et b o e AL By viverc
trifl§dA6-0REN vtz Blel of Tork RNl )8R NSRRI €} ch bEBerf@tmedavitindolvedn oeabat.
by outsSide factors. For exanple, conpounds of fornmula

(I') can exist as tautoners as shown below. WO

8@% éﬁff&)ﬁé g%sj?%h’e%‘? &?%{é(’{ﬁl@kﬁﬂn-\l (fl)f-ﬂyrazoloquinoline

—~ —+
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NN Q(RL)3 X N I-XN - \--44"--"- KI--"R2\ (4n

tautonmeric form Atautoneric form Btautoneric formC.
wab@samasgli rents of the invention include all popsSIO€066201

tautomers of the conpounds of formula (1). One of

skill in the art will understand that depending on the

definitions of the radicals ormula (1), additiona

tautomeric forns are antici Rgated and encorrpassed

[0173] In cases where conpo;nos are suffi ently basi
oRiacidic to form st Ndnt oxi ¢ aC|d seRsalﬂﬁ’

F ni s&rBCibp ofr t ydrgs as® sal t o}
opri ate. Exanp phar maceut i cal Iy acc

re orgam% &g
ich formap ysuql ogi cal accept abl € 'ani on Hfor
eXanmpl e, besylate, tbsylate, nethanesul fonat e,

tate, citrate, nmalogate, tartarate, succi n[tej
benzoat e, ascorbate, aketoglutarate, and
a- gl ycer ophosphate. Suitable inorganic salts may also

%lelcg ethlypﬁl é@nb?@ﬁ%ﬁ%ﬂ%ﬂa n'ag:e 125ulf atigs; B PRAS, Qeflux, 30
|

,Cly, reflyx, 3 hrs; d) 2 equlv
ar Mt

LDME, GH:
3&&‘3&4@’1 e%?&?a%%%‘apr océdgrgle%% ?ﬂ%o% hrss (e S

mpgphokigg, g§<a I e by reacting a sufficiently baS| c
compound such as an am ne with a suitable acid
af 1669 ng GensrisResiction Saherge A3 cBpwal! IEPRATEAHIVE AYRGEfic method

A

con@@ﬁtﬂpdﬂffohﬁula (SB ds thé&ﬂcyaﬂﬁ:@nﬂ@orﬁaﬁe -pﬁ%%@ﬁh@l@@f{f&ﬂﬂd& 57 can

of fornula (1) can be_formul ated as pharnace
be @G(prléﬂhﬁd OB 2RI PEXIPROh Idé‘iFlé’F%Cglr{ SeRs ?Fa%@pgr#J h és[p lacement of a

KB BHreddRtiBtricyclic
fluof 542 oflp T BRANES sk olfROLR Ukl IR RS iricy
triflperoexoeryeddole oftfgrmuln 58v Srepu(e) canrberparfogeed with selygit@apeat.

or subcutaneous routes. [0176] Thus, the present
conpounds nay be system cally adm ni stered, e.g.

or aldope er_’l40ﬁ£@h6}:ﬂd Shthbdize @ﬂﬁbﬂf-mﬂj’lﬂﬂﬂiﬂe}‘azm 1-yl-
accepta ve

cle su SoldRuinBBhd di luent or an
assim | abl e edi bl e car |lgr(.' Lf’mey may be encl osed in

hard or_soft shell gelati asul es, may be conpr ssqgl
' , or may be i

Fi ngesti bl e tablets, buccal tablets, troches, capsl es,
el i xi r B89 suspensi ons, syr@fs, wafers, and the I|i

Such '
d
C ; ;

62 63a
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conpositions and preparations should contain at | east
0. 1% of active conpound. The percentage of the
W@ 00U8as4488 ons and preparations may, of conse, PET/VAI0&066201
and may conveniently be between about 2 to about 60%
of the weight of a given unit dosage form The anount
of active conpound in such therapeutically useful
ag dfpasivt clbpkadetpaseiste, 1.haquan Netf é0dAy 2565 d§eningvw| POClLs, 0.5
hwy ¢)12 apivohfhanyldydrdzity Zleqhie. tratigdsine o-sglknas, refhunt | £2 hrs; d) 5
eqa;pspﬁbeﬁzmam%?@em hdigs.may al so contain the foll ow ng:
bi nders such as gum tragacanth, acacia, corn starch or
ge AT REGERICOURARUES sﬁt§w§j G &b&ﬂt%%ﬂﬂﬁﬁ@ mé&hod for the
i ntegrating agent such as corh starch, “pot at
syntmlsmr ofi, 8-dlugicit-anadleyl eV -piperavinel -y Ii- mﬁaZ(AocImMmcant Rsa,cd:lhn aef the

. nagnesiu steara a nt uch as
MGl T e e oA R CyL Aetgarnao BE prsge ol base
provﬁﬁ?'fﬁe ISdedkyAtBeRRRS IV foRinla @0 WoNeﬁfsghﬁQﬁn bRlused in step (a)

cherry flavoring may be added. When the unit dosage

include bt prs npt dl@p@dlte DMA F cCIMPagmd similapsdventonBagss that can be

t a
usd R 55101 e Bles e B i Bobb BB, BB o
hyrid¥t HiRY theBilkRl | @bisveiioh bE tHer @BEiund Hf FoRtula@e torthé difluoro-chloro-
ot herwi se nodify the physical formof the solid unit

methyRurpling o i fopmpla; §d¢ anz: ebe ragepraplished; yging & chiorating sagent.
g t; I

Chiofifl aGRS, By oh oDl ot Ry R R 6 nBUBRIANE oxalyl

chloﬁd)e”nﬂl(@l)@lg, BG&[ dﬁm}(b rchiaride} plesgars uiphm@nemndgsmgelnchlormatmg

met h ro abens, a rva , _a dye an
agenjs. avﬁ-th %élg glég\% ggyl)qugltoﬁgg a?‘é oy %O&S @ %ufeggted with
pher@r?}l%&d?&irf‘er tb%nﬁ’ ARric cl&r&M§r%l@8N foibfa @03©%nfccﬁaﬁés that can

phar maceutical | y "accept abl e and
be usetbit stap (e llnylud@ ut anei ot ilmnitddetoainisthiyt sminep(1di/ed diisgpropylethyl

ami a d@lgf\g,eh 8 -:]i:llrﬂéagg térlcl\é‘fSe% § £ -ﬂ-eng?(]agglg ! g gélggarb%%ﬂ) [f!l gtO?non—S -

ene (IPBNBIN Ha:@hﬁlsipwcﬁn@Qﬁ@m@cmiadnmhb&aadjmmemmqﬂ(c) include
|ntravenously or |ntTaper|toneaIIy by infusjon or

but |aat? eveti dimitedolteit pawisnef iraencchigeobeBrmpeyfalugne, pad the like.
al ts t I SN
DisRGReERTs  SEfrh R ok B B W hcin
provideS R @Snpdiing oy emala 63al Guepd(d) obrybe pyrfeemed gsh’glmmh&nt or neat.
triacetin, and m xtures thereof apd i.n mlgis tr b 1
or ¥l y Jdénti vpesrsiopd balcogwourts wleformpligl) may be single
comg&%ﬁlﬁ{] BEE&e& Qf]&ﬁétgre@rngfs%%ﬁﬂlﬂdn’{tﬁs 1QhP E@4EREI0hS8N (1) contain
r owt m croorgani snms. [ 0179] The pharmaceuti cal
chudasm@s forns sui table for |nJect|on or infusion can

ster.il e aque sol utio S r di sions.or. ..
St SOPE Do mBageT tBaripriniounEs of SR PR a8 e itferent
taut@rﬁ@rl@%ﬁ'lse&' frktuied Qh&ééﬁﬂ@&h@ﬂﬂ@%ﬁﬂﬁr SdfoatnedN eMfompassing the
sterile injectable or infusible solutions or

comgivepk tisit dnen eqpltlllbunml dag caist h@i@mmtl@dilffﬁrem ioueBeEss forps of the

B e e

For 8RSt WoaRund e fbiniitlh () Ca Etisras odutoradrs @k ehavanbdlewa
sol vent or l'iquid dispersion nedium conprising, for
exanpl e, water, ethanol, a polyol (for exanple,
gl ycerol, propylene egcoI, l'iquid pol yethyl ene
gl ycols, and the like), vegetable oils, nontoxic
gl yceryl esters, and suitable m xtures thereof. The
proper fluidity can be naln%ﬂlned, for exanple, by the
formati on of |i posones, e mai ntenance of the
required particle size in the case of dispersions or
by the use of surfactants. The prevention of the
action of mcroorgani sns can be brought about by
vari ous anti bacterial and antifungal agents, for
exanpl e, parabens, chl orobutanol, phenol, sorbic acid,
thlnerosal and the I|ke In nmany cases, |t mnll be

Y T T . .



m crocrystalline cellulose, silica, alumna and the

like. Useful liquid carriers include water, alcohols
worooghyaes s or wat er-al cohol / gl ycol bl ends, i np@diusives/o66201

the present compounds can be dissol ved or dispersed at
effective Ievels optionally with the aid of non-toxic
surfactantsﬁ-%djuvants such as frégrances and

o

, e bahdagesRand ot her~tres |ngls Rz
or sprayed onto the affect ed area using punp- type or
aBrsyic Ehrayers. WO BB PBPCT/ US2008/ B8epgit form C

The e%gﬁ J%Ht% lﬁ?@l?er ?naé {l} lfdéngelf;?é%sgolg ?Al.%ﬁgﬁé aI Cotﬁ(%ltcémpounds of

fornmliad (Ih. Gdle O bhlﬂ insigsarowvilironddrstad thihindspahdin@ be theaddEingtions of the

so. be enmpl oy h liquid carriers to form
radl@ﬂ!ﬁ %fa‘ggwlé (Bagc{edé nﬂg@v@me&cﬁ?%%ﬂrg anticipaied angfmopmpassed.

L0752, RS ERL e And See s

nonﬂoxmaem:ldaer blast esa s, mddmhytralmrrpﬁrthm gorhpainds iam salist may be appropriate.
and in,vivo I n ani nma

i Vit
Exaqigloh G b ERee ALY prpBble i Orgﬂlgéfwglgg&%é@lé%fqrwed with
a (0] a:
T TR ool i, T S, et iR tosylae
meth‘a;mp.ﬁfmdte acetatn, a;l’atey madaiate, dsau‘tedgp; wcinate, bhwgoatsf ascorbate, o-

required for use ip treat var, t onl vvlth
ketogﬁgarafar #nd (r-glycenp Ofé’gf‘t@c?gﬂlt%ﬁmﬁ 1%‘?"5%“1%/\:1 i 1wy Plpiche formed,
1nc18ci1n§ﬁgagﬂ&lﬁgf@% kQfate tiea E‘%éﬁ?ﬁoﬂ%{e Eugtfceﬁ Sgid 4,88 bei ng

e ag€ an ‘condi t1on e patient and
wi 1[017# ul Phammhedwyically tabeeptiibde rselts anayofbet lobtastetl enslogt standard

I Ci or cJ| |C|a 01 eneral owever,. a
prodifes irel Yt s e Se i PRET SHEECOHE £ UACERY poge Fampound
sucﬁ Qs ﬁp%ﬁfne]\{ﬁ% Erg{ukﬂ)le £id affoldim ﬁlby%ﬂloécélgr RPEHADIE anion.  Alkali

of body wei ght per daY such as 0 to about 50
metalg(fpxecxampl@gaoémnbmamrrg pt liium ) eor radeslipe enth estaldgr, example
ferab he ran 1 90 ny/ kg/ day, nost
calofng} FH8 B SobibolitaciRgE-S bambdes0 oy ko day.
[ 046¥15) The TR ¥PRipBEndsSoft iRl etday trd formiutdtal ad pihﬁrmaceutlcal

unit dosage form for exarrple contalnln 1to 10

compgsm@@‘h qtdéwp}si,erqbtot ebmagvgjn }pa};lenﬁsmt govariety
v r e osa

R 79 AT e S By,
intraebiiows, &ttmr&dcﬁlar mﬁn@ues@eﬂknqﬁuamrﬂesconcent rations of

the ac ive E Bﬁund of fromahout 0.5 to qgf %B d.

i . 10476]pr efBYSREPS PresptomPOgds Frag e %&f’t‘mb? f afipisered, e.g.,
oralﬁb %}%o&bﬁﬁtl@xp%ﬁl aggna?m%euﬂ?édﬁz ARY I%tQﬁe aghicRV&RN ab @h inert diluent

by the intravenous i'njection of a 0.05 to 5%
or &Dla&ﬂlmdablc)fedﬂﬂe cauter.v eThaygmesli entncloged i ionkerd yorj seft shell gelatin
or ora

o5 s ALl GESH BB G0R LA oa o

the Ma@igl'sl el SEdFaYyrab Qhémbdahal emﬁm*aﬁammth@ WtiSe icBnpsim may be
to provide about 0.01-5.0 g/hr or by intermttent

conmbiads withone mtlwrme@fglpwwuandouw 15 theyfort off ingpdiblectaplpts, buccal
tablepsgg rtro%hggj t éa%)sules, elixirs, suspensions, syrups, wafers, and the like. Such
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[0189] The desired dose may conveniently be presented
in a single dose or as divided doses adm nistered at
wapmsapuBat e i ntervals, for exanple, as two, tPCEES2008/066201
four or nore sub-doses per day. The sub-dose itself
may be further divided, e.g., into a nunber of
compi¢sslaonst and| wsahsionﬁp%iwbi eohtaini astleast i0l9$. of] @190 cPimpound.  The

C ou of the..invention can optionally be .
pero§iiR PE s SamaPEHRTORN wPeRsrBoAS TS i 138 eotarifgy tnd may
com@hitaily bb eeaRRH absutayRbbut bk oAtk KblBEHT ¥ BivkR ublt Mbage form.

di sorders of the CNS, including, but not limted to,

The amgpnyofgetiyeesanand dn mhﬂhgrammaa hreseful composifins ig such that an
effecgﬂfg!zl'ogzl %§erelBA OB hIneg Al Zhei ner’ s di sease,
SC |zo§h

reni a, éenen ra (due to HV disease,
Pafli7agon’ "Bhediabkea;s erochssagillsy aapyales,Hundt thadikenmay also contain the

di.sease,, Pick's di sease, eut zf el d- Jakob di sease
folloxyipe:q BImdpss e F@S@ﬁ}ﬂfﬁ&é@&@ﬁ%ﬁ%%&l f‘féf@ﬂ%tgﬁ%&rlz@wem@ﬁs such

as dfa‘cﬁm Bs ﬁéﬁe‘éﬁ%&%{%ﬁgﬁghg '&ggﬁtgsrugllﬂ gg’{&gﬁnrset%%:fﬁﬁojﬁteﬂ'ch alginic
ac1d$)z(&|’t‘h{EI|tke{; aEDBNEIDE SudDHE magi@sium 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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101921Step 1: Et hyl
4- hydr oxy- 6- ni t ro- qui nol i ne- 3-car boxyl ate (3a):
waowismei4ag quantities of 4-nitroaniline and  PCT/US2008/066201
di et hyl et hoxynet hyl ene nmal onate were conbi ned and
refluxed for 3 hours at 120 C, Ethanol was renoved in
and stevagey (Ide dfquisk gartipeor vehicle can be a solvent or liquid dispersion medium

comﬁﬁs% é{ % nerxgrgl %?}4% ?e\'gi!éanépg pgiyﬁﬁﬁ)rnal 2 F1 %lggelrgll ?)H)%&Ige%e glycol,

llqulcﬂi(jﬂ%tﬁy(heﬂeegbcms NghdDehiet 1led), My ifelablea bils, fRintdxad RB@eBl esters, and
t hat terrperature for 1 hour. The m xture was cooled to

Swtabl@ena%re%.alaFé%P t oThe gragch flvidiy ean bei npasntaimgdifes example, by the

| SEVRES SSRGS 1 o cv o

dispe(mpms) or }1y the t(sB of sutfactdnts. Théa prédehtiontoRthe(d2ton @f microorganisms
79 (1H, d, J = 9.Q6, . ,. 8.47 (1H dd, J

can b.e kgobglt abo%-}ay@mussarg%)a%tiwl agg)antlglzn)ggl a(ggqs tgr e;salg)q% bggabens,

chloﬂd%ﬁtanw Hhef8; Sorbillcid, th@eroélﬂi a1 831 [teeP 12 ma%&rﬁékes it will be

| of 6- 6- ni t r o- qui nol i ne- 3-"car boxyl atef(
prefesalﬂ@émn@ind@ﬁsoamm ﬁg@m dfoo fesamplee segeasi dadteds or sodlum chloride.

UI v oxal chl ori e faoll
prol Gl Py Sh SIS retf b i BB Dbt St Y i e
com}m%irt[o‘iis &ffdagéﬂﬁ; ﬁlél@?ﬂﬁ@%@sdﬁﬁaﬁ&h , YoMex@@pleMahinsinOXi fhenostearate and
solution at 4C. The chloroform | ayer was col | ect ed,

gelat\’/ﬁashed with 100 nL water and br| ne sol ution, dried

ﬁ]::enpr a;%‘é%% 1ﬁ&gfggf§ §(g (%{J C?re {)%%(? 2 ng‘g:og)oratmg the active

compc&nﬂymtmblmqlatadomnmmt ng the eappm@naﬂ:lsolvehdt\/mmcmicﬁys @& the other
1.48

ingrﬁ%zfo eglgs %‘.E,bmer@te fgl?\ﬁt_ hg_‘geciylirzg Of%lllg_‘lzzv)gdi bﬁgﬁt%r gt%ggzzgifﬂ‘] Il%the case of
sterife- gb@\(d%ﬂ fofkhe }‘geﬁ;ar% df gtéflil'): 1inj iectabl® %814111@159 @hegjlareferred methods of
8-'Nitro-2-phe 2, 5-di hydr o- pyrazo o- 14

prepepatioo hr_emaieumnelrflﬁg)and lthe freazealrying rt@:hamldeﬁ whach plebhy powder of

hydrazine and trie | am.ne. ‘The seal ed an .
the ol @&fﬂ{&beniﬁg’s ey Bﬁ&ﬂi{%“"ﬁ geied lﬁﬂ{%é(lﬁ‘i‘ JETRR e BVl terile-
filtefe@lsb@gbRd by filtration and was washed with methanol

in 85%vyield 11-1-NVR (DVBO-d6) 8 (ppm: 7.19 (1H,

tt [0181E 7. 132 tomc@zad@gnstratmg the present gom:popngs m@f)be applied in

pure%‘oxgjg, '(f‘lz‘ heg t]ée? a(ri ﬁq%)s }_%ngerll(} ﬁﬁﬁge %glly g i%fﬁﬁgl)g 1o fldelmster
them3{b/thd s((Mls cop¥sitions 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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[0195] Step 4: 8- Am no-2-phenyl-2, 5-di hydro

-pyrazol o-[ 4, 3-c] quinolin-3-one (6a): To a sol ution
wobo0sas4488 net hanol were added cat al yti ¢ anpbunt BCDUSH08/066201

on carbon. Reaction mxture was stirred at 20 psi of

hy enoernlght Sol i d s filtered off and
f@%ﬁ wHSClRRRs,Aeh AR SYbelis pRlvmPFoRY acids, fatty acid salts end

e 5:
estelg ' ?zﬁ’gﬂ ?Iﬁ%fé&g - ?ng?eél7 9?%/1%1%5?% &t pﬁﬁ[}@ﬁ' gl %Dl\/érﬁ dl%}te%alf p%a#) ?lso be

empByd@ wittHliqud,cadiers & #@m anrdaziablze) pas’fks,lgelﬁ Idttrmnts, BodB, and the

820 (211, dd, J =
like Sfl %@’Pﬁiatﬁ? ‘Hﬁﬁy gﬂi& S'(‘i}ﬁﬁbe “Sﬁf 59 Hz). mz 277.3
('Vgﬂ)ﬂ ] ExanRdi@ dosagdsQOBk %toﬁ)g)o&xds of formula I can be determmed by
heny| - 8- plpera2|n |-y dr o- pyrazol o[ 4 q
comparing thair /g véfre agtinaly; mghm Wid aeti tYallﬁlt gninalsmedelsa I‘éfﬁhp s for the
9

0
cxefiFAB0R DB DTS YL S S SpiE S HERPIFRY v o e
thos® pldcticetia tlieodrt.ect ed by filtration and washed with
nmet hanol , acetonitri]e and diethylether i n 75%vyi el d.

1HIONRI ( DVES amyur qfpiheycompoyd, (oriqn ggiyve sgltgy deyatve thereof,
requ?‘rfé' fOIz’%lé]ch?(%%’tl’?%Iﬁ Wil Vé&?g‘l’%& B%lér I_}mzlég'?e é foul 3 %alt7soe‘ilegéed but also
withHh} roie 60 adrhidistehtiod, the ha®6e bizhe cOndifof being hre)itedrdnd the age and
concgggﬁ gff t%e pat)mnt an(? @ lll Ee %ltimatelj 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 pM, 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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[0197] 8- (4- Met hyl pi perazi n-1-A-2-phenyl -2, 5-di hydr o- py
razol o[ 4, 3-c] quinolin-3-one (7b): The title conpound
worsspsapar ed foll owi ng the procedure descri beBCT/0B2068066201
usi ng 1- et hyl pi perazi ne instead of piperazine. 1H NWVR
(DVBO-d6) 8 (p%n) 3.25 (4H, br), 3.41 (3H s), 3.52
mor¢ 4yh-desey perzday? The sub-dese iself npayste fqztﬁer divgied( R}, mﬁq a number of

m, 8.22 (2H, dd, J = 8.55,
dlsc@%@ %{Spf’?%&(‘%t‘%% ='5.86 Hg) 9.12 (1H, br).
m J0046. 4 TMUo)rnpd‘ilihds S6fe dvieMion cdal optlonz[ilgfll%?’flcﬂmﬁfhtered alone or

"-Chloro henyO -nitro-2, 5-dihydro- pyrazolo[4 3-c]
in cqOybHILPR- ‘su dRE Qispore 'PFR?ft‘thane‘E’(‘}n%%F@Fﬁd qr reéf;saw@d to treat

d1sofrd%¥%1BWtﬁ]&9 e ﬁElgﬁfﬁ Ukt g@tsﬁfrhtg&qP nyl(ﬁg dr}%socmted Memory

I"or ophenyl razine iInste razi
Impﬂxh*klNMB (\/EQI&YS(MMIG) Cﬁgﬁlpmﬁlmpﬂlrﬁﬁm()z Mzheuinen]s =d15&a9:1 édh])zpphrema

demér:lthaa( |_}0 hY d seas 9P1 kin n d sgz caglotr nt1 s disease,
BV djseasqg Rggkinsonip dispas: adoirying it 4 gl
Pickldlsele, @rentz?ei@-?al&d%)dweﬁgei antt HeBrifuyHt) . Cl H2N

[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
o
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 howurs 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. 'H-
NMR (DMSO-d6) & (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, ] = 2.47 Hz).
m/z 263.3 (MH").

cl O

Oy
o
N
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N H 6b [ 0199] 8- Ami no- 2- (4- chl or ophenyO0- 2,
5-di hydr o- pyrazol o-[4, 3-c] quinolin-3- one (6b): The

WO 2dosasqssrpound was prepared foll owi ng the proReDUs®08/066201
descri bed for 6a using 5b. 11-1-NWVR (DMSO d6) 8 (ppm:
7.19 (1H, tt, J = 7. 32 1.22 Hz), 7.44 (4H, m), 8.22
(4H, m, 8. 48 (1H, d, = 6489 Hz). niz 311.8 (M).

o 1B < %ﬁeny%?ig%iyfgéév@o[ R a DB R To
susper§idn of BR ihichloRofoBANALE Add@S4 REERalER Jf@xhl%a’cli‘lgrlﬂ@ €ollowed by
procedure described for 7a using 6b. 111-N de6)

0.1 g]uq.‘p phdimehylformeppidg rhhe sglusion wasirefbixpd g, 37150L(r3 and wag quenched

witts 82 sl epige S8l fyge R ity ¥y bl washec
withHE)Q n3. Ghtef 2ht] beine 301131:181.1 7c91eﬂ|2()v,er 8n1’f§6]rt§1ib|'$0dbiiﬁ sul®atd, Ziltered and
(1H, hr). nmz_380.9 I\/I-Li- Ex e 4 7d |
concentrated i vacuo. Product was obtained by recrystalhzatlon using acetone. H-NMR
(CDCl3) & (ppm): 1.48 (3H, t, J = 7.08 Hz), 4.55 (2H, q, J = 7.08 Hz), 8.31 (1H, d, J = 9.27

Hz), 8.62 (1H, m), 9.36 (2H, m). m/z 281.7 (MH".

&

N-N
O.N M =0
l
N
H
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 (DMSOQ-d6) & (ppm): 7.19 (1H, tt, J = 7.32, 1.22 Hz),
7.42 (2H, t, ] = 7.56 Hz), 7.84 (1H, d, T = 9.03 Hz), 8.16 (2H, dd, J = 8.30, 1.22 Hz), 8.82
(1H, ), 8.89 (1H, d, ] = 2.44 Hz). m/z 307.3 (MH").

N—N
HN [ _~=~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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[ 0201] 2- (4" - Chl or ophenyl) - 8- (4-tnet hyl pi perazin- 1
-y1)-2, 5-dihydro-pyrazolo [4,3-c] quinolin-3-one
W@ Zabp/1sdlibe titl e conpound was prepared foll ow Pgr/uk®08/066201
procedure described for 7a using 6b and
1- net hyl - pi perazi ne. 11-1- NI\/R(DI\/SOd]z <§b m: 3.25
Reac(th migtyre V@Sﬁi@n(édlat 20y, ofah%ogemqvensg t. 0@ waHfiltered »ff and

metl}fnol ga%éen?l%\sed ig v§<(j.1 ( ﬁ’ﬁcgﬂ 48 n%gggh g-Q 58d %gi %1%&2%10 -(4,3-c)
qulnéhrr-}’sgnégn 7% yl%l]_d(S) ng NM—R (DMSO-961L8 (ﬁ;&ﬁ} 602 (1HWa, B4 B, 2.47

(ML
Hz), 7. Ve(%ﬂ}nbhbfh%/(tl)H 8i,rJ|=t %WZHS; di4By@Honpy B 22 4P, fid, T 3-7e49, 1.10
Je conpound was prepared
HZ) LH@\H ﬁg tt?e pr é%f -fﬂ?éM usi 28 4- met hogy P

phenylhydra2|ne i nst ead of phenylhydrazine. 11-1- NWMR
(DVMSO-d6) 5 (ppm: 3.77 (3H, s), 6.89 (1H, dd, J -
8.91, 237 Hz), 6.95 (2H, %ea;mﬂz._lzs (1H, d, J = 2.08
Hz), 7.44 (11-1, d, J = 8.91 Hz), 05 (2H, m, 8.39
(1H, d, J - 6.53 Hz). in/z 337.3 ).

[ 0203] 8- Anmi no-2- (4' - met hoxypheny ,

5- di hydr o- pyrazol o-§id; “3-c] quinedNin-3 - one (6¢): The
title conpound was ptepsred.folll ow=pg the procedure
for 6a using Sc. 11-1-" N dé) 8 (ppm: 3.77
(3H, s), 6.75 (1H, dd, J -9~ 2.37 Hz), 6.90 (2H,
n, 7.10 (1H, d, J = 2.08 Hz),H7.44 (11-1, d, J = 8.91
Hz), 8.05 (2H, m, 8.39 (1H_ d, J = 6.53 Hz). in/z
307.3 (MO Ta

[0196] Step 5: 2-Phenyl-8-piperazin-1-yi-2,5-dihydro-pyrazolof4,3-c]quinolin-
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, ] = 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/z 346.4 (MH").

Example 2

- _ :
N N-N
()\1 {_=~0
|
N
H
7b

[0197] 8-(4-Methylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo[4,3-c]
quinolin-3-one (7Tb): 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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WO 2008/ 154438PCT/ US2008/ 066201 Exanple 5 [ 0204] 2- (4
' - Met hoxyphenyl) - 8- pi perazin- | -yl-2,

wo2ashyds®- pyrazol o [ 4, 3-c] quinolin-3-one (7epCT/TB®08/066201
titI e conpound vvas prepared f ol I oW ng t he procedure

- NWVR 7) (ppm.: 25 _L4H,
(4H, tbr)) 3. 43 (éH §)4§r52t£fﬂﬂg b@ 77!52E1’ﬂrt 5y 7.47 Yo, (£9, (3H; my, 45 (1H, m),

7.68 ?11861612!2%% er%,o cg]J 'gr@s oﬁﬁ‘i%)( é.% (rg) A JSZC;% %ﬂ 9, P'z (Jﬂ{ br).

m/zmm(MHHz)m/z&éB@(wH) br), 9.12 (1H br). |n/z 376. 4
(ML1). Example 6 7f [0205]2-(4
' - Met hoxyphenyl) - 8- (4-rnet hyl pi perazin- 1 -yl)-2,
5-di hydro-pyrazolo [4,3-c] quinoligt3-one (71): The
title conpound was prepared fol l.owi ng the procedure
for 7a using 6¢c and 1-nethyl pi o@; ne. 111-NWR
(DMSO-d6) 8 (ppni): 3.25 (4H, b

3.45 (3H, s), 3.50
(4H, br), 3.75 (3H s), 7. oo,\(,, d, J-9.06 Hz),

7.40 (1H, m), 7.48 (drhr br), o(1H d, J = 9.06
Hz), 7.92 (1H d, 8705 (2H d, 3 - 8.79
Hz), 8.56 (1H, br), 9.1  ADr). nalz 390.4 (MH).

OHO 02N 10a N

5b
[0198] 2-(4 -Chlorophenyl)-8-nitro-2, 5-dihydro-pyrazolo-{4,3-c]  quinolin-3-
one (Sb): 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, J =
8.91,2.38 Hz), 8.88 (1H, s), 8.91 (1H, d, ] = 2.67 Hz). m/z 341.8 (MH").

Cl

&

N—N
r—wWo
H |
6b
[0199] 8-Amino-2-(4-chlorophenyl)-2, 5-dihydro-pyrazolo-f4,3-¢]  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, t, 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"). .

-50.



[ 0206] Et hyl 4-hydr oxy-7-nitro-quinoline-3-carboxyl ate
(10a): The title conpound was prepared follow ng the
w@rasasiuse described in Step 1 using 3-nitroanP¢T/082008/066201
instead of 4-nitroaniline. 11-1-NVR (DVMBO-d6) 5 (ppm:
1.24 (3H, t, J =7.14 Hz 4.18 (2H, q, J = 7.14 Hz),
8.10 (111, dd, J - 9.06, _ﬁﬁmﬂ_ﬁt) 8.32 (111, d, J
8.79 Hz), 8.48 (1H d, J = 2.19 Hz),48.71 (1H, d J =
576 Hz). mz 263.3 (M#). C 0 02Na 10207] Et hyl
4-chl oro- 7-ni tro-qui noline-3-car wl ate (11a): The
title conpound was prepared foll oarig the procedure
described in Step %Nu&gng 10a., . 1\I1- NMR (CDC13) 8
(ppm: 1.46 (3H, t 54 (2H, q, J =
7.14 Hz), 8.47 (1H . . 20Hz), 8.60 (1H
d, J =9.07 H), 9.02 (1 = 2.19 Hz), 9.32 (1H
s). mz 281.7 (MH). 12a N
[ 020817-Ni tro- 2- phenyl - 2, 5- dlhydro pyrazol o-[ 4, 3-c]
qui nol i n-3-one (12a): The t7dl e conpound was prepared

foI I oW n the rocedure descri bed 3 usin .
DV feyormr ey -Pt?e%mc&# "2, l'gydmw&?foll%ﬁH?-CJ

qumélnf' g J}fé'ﬂ’km ’gkhest(ﬁc&ﬁﬁ'&unmwas%ﬂg};hréglﬂllo t}le ﬁr@ceﬁ%«e described

J = 2.2
for TROBirR QIM-FH-NMRIBMSO 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 380.9 (MH").

Example 4
Cl

N—N
|
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) 8 (ppm): 3.25
(4H, br), 3.50 (7H, br), 3.75 (3H, ), 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, J=8.79 Hz), 8.56 (1H,
br), 9.12 (1H, br). m/z 394.9 (MH").
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[ 0209] 7- Am no- 2- phenyl - 2, 5- di hydr o- pyrazolo44, 3-c]
qgui nolin-3-one (13a): The title conpound was prepared

wo cdosanisBg t he procedure described in Step 4 uBCTIgSHBS066201
1H NVR (DMBO-d6) 8 (ppm): 6.73 (1H, d, J = 1.93 Hz),
6.79 (114, dd, J = 8.51, 2.20 Hz), 7.12 (1H, t, J -
7.14 Hz), 7.39 (2H t, J =7.96 HO7 7.87 (1H, d, J =
8.79 Hz) 8.17 (2H, dd, J = 7.4 1.10 Hz), 8.49 (1H,
d, J 6.32 Hz). n122773( } Exanple 7 1l4a
1021012 Pheny1l- 7- pi per azi n-1-y¥-7, 5- di hydr o- pyr azol o[ 4
, 3-c] qui nol i n-3-one (1l4a): dNtitle conpound was
preparedfollovving@ B.__pINQ redn Step 5 using 13a.
11-1- NWVR (DMBO d6) 8 .84 (4H, brm, 3.17 (4H,
brm, 6.99 (111, d, J wHz), 7.10 (114, t, J =
7.42 Hz), 7.21 (1H, dd, J =H8.79, 2.47 Hz), 7.41 (2H,
m, 800 (1H, d, J =8.79 Hz), 8.17 (2H, dd, J = 8.79,
1.10 Hz), 8.54 (1H, s). rniz 346.4 (MO, EXAMPLE 8
1410200R11]27¢4 Md\l/bdadyph@iype? aizion2, S Hihydro-pyrazolo-{4, 3- c] quinolin-3-

one S FRBIOT crmepotm | AscBIFpR o S e Bparberdien Fpurh geine 4

meﬂl&»?ﬁ&?aﬁf}flﬁ?%%?gg :]rrllszéa%pgp EHW % dH liMR IT;DMSO -d6) & (ppm):
3.77\(](311?, s2)§g.g9 E|IZH4ch%4;|78 9’2@)37 Bz} 4. 9(51_(2{; 1th rﬁ)215 A3, { £1. (ﬁﬂ)—lz) 7.44
(117, 35 %SR- 05 28w B T Stes sk )66
(2H, m, 8.17 (1H, d, J = 9.07 Hz), 8.53 (1H, s). mz
360.4 (M-0. C

O.._

&

N—N

HN [ =0
|
N
H
6¢c
[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 Sec. 'H-
NMR (DMSO-d6) & (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 (111, d, J = 8.91 Hz), 8.05 (2H, m), 8.39 (1H, d, J = 6.53
Hz). m/z 307.3 (MH").
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121 10212] 244 ' - Chl or ophenyl)-7-nitro- 2,
5-di hydr o- pyrazol o- [4, 3-c] quinolin-3- one (12b):
wab@stis44B®€ conpound was prepared foll ow ng t hePCT/US2008/066201

procedure described for 12a using ha and

4- chl or ophenyl hydrazi ne. 1H NVR (DVSO-d6) 6 (ppm:

7.48 (2H, d, m, 8.20 (2Bxample58.26 (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). mz 341.8 ). C  13b
[021317- Am no- 2- (41- chl or opheny 5-di hydr o- pyrazol o
-[4,3-c] quinolin-3- one (13b): title conpound was

prepared fol |l ow n ha/sr ocedyrefdescribed in Step 4
using 12b. 11-1- Wﬂ O d6)
1H .

%g) 6.74 (1H, d, J
2.20 Hz) 6.79 ( 19 Hz), 7.42 (1H,

d, J =8.79 Hz), 7.43 (1 = 5.22 Hz), 7.86 (1H
d, J =8.51 Hz), 8.20 (1H, NJ - 9.06 Hz), 8.21 (1H
g, J = 5.21 Hz), 8.47 (1H, d, =6.32 Hz). mz 311.8
(MH#). Example 9 G NN 7e

[0204] 2-(4’-Methoxyphenyl)-8-piperazin-1-yl-2,5-dihydro-pyrazolo{4,3-c/
quinolin-3-one (7e): The title compound was prepared following the procedure for 7a
using 6¢. 'H-NMR (DMSQ-d6) & (ppm): 3.25 (4H, br), 3.50 (4H, br), 3.75 (3H, s), 7.00
(1H, d, ] =9.06 Hz), 7.40 (1H, m), 7.48 (1H, br), 7.68 (1H,d,J=9.06 Hz), 7.92 (1H,d, ] =
8.79 Hz), 8.05 (2H, d, ] = 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 (7f): 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
(34, s), 3.50 (4H, br), 3.75 (3H, s), 7.00 (1H, d, T = 9.06 Hz), 7.40 (1H, m), 7.48 (1H, br),
7.68 (1H, d, ] = 9.06 Hz), 7.92 (1H, 4, J = 8.79 Hz), 8.05 (2H, d, J] = 8.79 Hz), 8.56 (1H,
br), 9.12 (1H, br). m/z390.4 (MH").
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HN.) 14c 10214]2-(4 '-Chl orophenyl)-7-piperazin- 1
-y1-2,5-di hydro-pyrazolo [4, 3-c] quinolin-3 -one

W@ 2ebs)15443he titl e conpound was prepared foll owdDusives/ 066201
procedure for 14a using 13b. 11-1-NWR (DVSO d6) 8
(ppm: 3.07 (2H, br),-3.38 é4H, br), 3.48 (2H, br),
7.12 (1H, br), 7.48 (3H, n) H8SD7 (1H, d, J = 9.06
Hz), 8.25 (2H, dd, J =9 R0 AZ), 8.62 (1H, d, J-
6.32 Hz). mz 380.9 ( le 10
[ 0215] 2- (4-Chl orop ' - met hyl pi perazin-1
-y1)-2, 5-dihydro-pyrazolo [4,3-c] quinolin-3 -one
(14d): The title conpound Wds prepared follomﬁng t he

gg_l%%_ﬁ v e(fré%{éo 4hayg'u ttxe;&gnszf} %%z%go t(ngI_.f]?cg’ Xx)gatg7 ( Z?I')Ine The title

: he prBded fribell I Ref 1 3 ﬁtﬁﬁml
com;?iitﬁf? waSB Jﬂ'@pe(rédlﬂollobsﬁﬁ%t e Fprdd (Jﬂd‘l;lele 2Hm : dﬁ ll‘sliﬂg it@hniline

instegd zﬁhm\)roarﬂlm '(HZ-NMHdDMSG—dﬁ) @4(pp1]_1) 9R244£3H, 18Jfg7(1m{z) 4.18

ot LR S s D o 955

d,J= @M@qr?z&?lw(ﬁ,ﬂ%s:%sqwmj Iz363.3qMeH () 12¢) The title
conmpound was prepared foll ow ng the procedure

descri bed 12a using 1la and 4-nmet hoxyphenyl hydrazi ne.
1H NVR (DMVBO-d6) 8 (ppm): C?6(§H s), 7.02 (2H, d, J
= 9.34 Hz), 8.02 (2H, d, J F 9.]p6 Hz), 8.27 (111, dd,
J =8.79, 2.19 Hz), 8.3 SQr = 8.79 Hz), 8.52

(111, g, J = 2.20 Hz), 38 (AH, d, J = 6.04 Hz). mz
337.3 (MH). O:N N

11a
[0207]  Ethyl 4-chloro-7-nitro-quinoline-3-carboxylate  (11ay: The title

compound was prepared following the procedure described in Step 2 using 10a. 'H-NMR
(CDCL) & (ppm): 1.46 (3H, t, ] = 7.14 Hz), 4.54 (2H, q, ] = 7.14 Hz), 8.47 (1H, dd, J =
9.34, 2.20Hz), 8.60 (1H, d, J = 9.07 Hz), 9.02 (1H, d, J = 2.19 Hz), 9.32 (1H, s). m/z 281.7

(MH.

NN

4 o
|
N N
0, 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 1la.
11I.NMR (DMSO0-d6) 8 (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 (1H, s). m/z307.3 (MH".
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0- 13c
1021717- am no- 2- (4' - Met hoxyphenyl) - 2, 5- di hydr o- pyr azol
wo@2008/18:46§ qui nolin-3- one (13c): The title corpDUuRL8/066201
was prepared follow ng the procedure described for 13a
using 12c. 1H-NWR (DVSO-d6) 5 (ppm): 6.74 (1H, d, J =
2.20 Hz) 6.79 (1H, dd, J = 8.79 9Hz), 7.42 (1H,
d J =8.79 H), 7.43 (1H, q, J .22 Hz), 7.86 (1H,
d, J - 8.51 Hz), 8.20 (1H d, \JN= 9 06 Hz), 8.21 (1H,
q, J = 5.21 Hz), 8.47 (1H, d,;J\=.6.32 Hz). mz 307.3
(M+). Exanple 11 r-, NCOH  14e

1021812- (4- Met hoxypheny razin- 1- y1l- 2, 5-di hydr o-

pyrazol o[ 4, 3-e] qui nbtN'n-3-ofe (14e): The title

conmpound was prepared follow ng the procedure for 14a

usi ng 13c. 1H- NVR ( DMSO- d6)138 (ppm: 3. 04 (4H, br),

3.90 ( 7.26, (211,

m fOZPgﬁz (Iﬁmz 2 P”?‘?'E*ﬁ(ﬁgl hydyo- pyrazogv 5"93#&)9'”’8016’53(02131 (13a):
The %tle%omp%m@cﬁ%brepgreﬁzfoflaﬁng%é prd%éurg Wi Step 4 using 12a.
'H-NMR (DMSO-d6) 8 (ppm): 6.73 (1H, d, J = 1.93 Hz), 6.79 (1H, dd, J = 8.51, 2.20 Hz),
7.12 (1H,t, 1= 7.14 Hz), 7.39 (2H, t, ] = 7.96 Hz), 7.87 (1H, 4, ] = 8.79 Hz), 8.17 (2H, dd,

J=7.41,1.10 Hz), 8.49 (1H, d, J = 6.32 Hz). m/z 277.3 (MH").

-

N—N

4 0
|
N N
H

L

Example 7

14a
[0210] 2-Phenyl-7-piperazin-1-yl-2, 5-dihydro-pyrazolo[4, 3-cJquinolin-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), 6.9% (1H, d, J = 2.47 Hz), 7.10
(1H, t, J= 7.42 Hz), 7.21 (1H, dd, J = 8.79, 2.47 Hz), 7.4]1 (2H, m), 8.00 (1H, d, J = 8.79

Hz), 8.17 (2H, dd, J = 8.79, 1.10 Hz), 8.54 (1H, s). m/z346.4 (MH").
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Exanple 12 0- NN N) 141 [0219] 2-
(4- Met hoxyphenyl ) -7-(4-rnet hyl pi perazin-1 -yl)-2,
wo2a8hyds®- pyrazolo [4, 3 -c]quinolin- 3 -one PAWU$2008/066201
The title conpound was prepared follow ng the
procedure for 14a using 13c and 1-nethyl pi perazi ne.
1H NVR (CD30D) 6 (ppm : EXAMPLEE s), 2.67 (4H brm,
3.40 (4H, brm, 3.85 (3H, s), 6.882H m, 7.02 (1H
d, J = 2.47 Hz), 7.31 (1H, dd, J 06, 2.20 Hz),
7.66 (21-1, m), 8.16 (1H, d, J = 9=66 Hz), 8.52 (1H,
s). mz 390.4 (MH). 17a [022Q}-#t hyl
7-fl uoro- 4- hydr oxy- 6- nor ph in - qi=pol i ne- 3- car boxyl at
e (17a): The title conpou S| repared follow ng the
procedure descri bed hn\ﬁ ng 3-
f1 uor o- 4- nor phol i noa ne |nsHead of 4-nitroaniline.
111- NMR (DVBO- d6) &Y pp%): 1 22 (3H, t, J =7.28 Hz),
3.00 (4H, m, 3.75 (4H m) 4.1 (2H q, J =7.28 He),
7.40 (1H, s). 7.63 (1H n, 950 (1H, m. mz 321.3
(Mo244) - 7-(4-Methylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolof4,3-c]

guinolin-3-one (14b): The title compound was prepared following the procedure in Step 5
using 13a and 1-methylpiperazine. TH-NMR (CD;OD) & (ppm): 2.44 (3H, s), 2.74 (4H,
brm), 3.44 (4H, brm), 7.03 (1H, d, J = 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, d, J = 9.07 Hz),
8.53 (1H, s). m/z 360.4 (MH").

Cl

R N”N
! o)
|
O,N N
z 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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18a [ 0221] Et hyl
4-chl oro-7-fl uor o- 6- nor phol i no- qui nol i ne- 3- car boxyl at e

W@ 2@8)15443he titl e conpound was prepared foll owoDusives/n66201
procedure described in Step 2 using 17a instead of 3a.
111-NWR (CDC13) 5 (ppm): 1.42 (3H, t, J = 7.33 Hz),
3.23 (4H, m, 3.95 (4H m, 4.1 (2 g, J = 7.33 Hz),
7.78 (2H, m, 7.63 (1H m, 9.0 H s). mz 339.8
(M+). Exanple 13
[ 022217- Fl uor o- 8- nor phol i n- 4- y1/Z-phenyl - 2, 5- di hydr o- p
yrazol o[ 4, 3-c] qui nolin-3-o0né (\l 9a): The title
conmpound was prepared fgo Mg the procedure
described in Step 3 u5|8al| nstead of 5a. 11-1-NMWR
(DMSO-d6) 5 (ppm: 3BL& AH;NT), 3.80 (4H, nm), 7.16
(1H, tt, J = 7.32, 1.22 Hz), H7 40 (3H, m, 7.64 (1H,
d, J = 9.03 Hz), 8.20 (2H, lgﬁ, - 8.79, 1.22 Hz), 8.75
(1H, br), 12.65 (1H, br). rn/z 364.4 (M#). OHO 2la
[ ORRIIEL hyA-A#kiroyDyOxahidweopheaph) <; dimdiormeadic it Baxy | @irelin-3-

a) . The title compound wa epared foll
one éébbeab? sillggempp W%P@P@ﬁg Slesiing B PRERPOLT g in Stcp 4
1 : =
us1néi?§ .e?%l_ﬁ{fl\iﬂ (?jl\;:lgg-adgg g @ésn’) éﬁ%‘"t/ﬁ‘l,( PMSO-08) B PBAY:(1H, dd, J
8.79, 2.19 Hz), 7.42 (1H, d, ] = 8.79 Hz), 7.43 (1H, q, ] = 5.22 Hz), 7.86 (1H, d, ] = 8.51
Hz), 8.20 (1H, d, J = 9.06 Hz), 8.21 (1H, ¢, J = 5.21 Hz), 8.47 (1H, d, J = 6.32 Hz). m/z
311.8 (MH).

Example 9

&

Hl\(\) H
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 foliowing 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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(211, g, J = 7.08 Hz), 7.61 (111, dd, J = 8.30, 2.93
Hz), 7.68 (111, dd, J = 9.03, 4.63 Hz), 7.80 (1H, dd,
w0 2008854238 2.93 Hz), 8.56 (1H, s), rn/z 237.3 PdvFE$2008/066201
22a 10224] Et hyl -
4-chl oro- 6-fl uoro- qui nol i ne- 3-car boxyl ate (22a): The
title conpound was prepdéxamnglal? owi ng t he procedure
described in Step 2 using 2la insteag of 3. 1H NWR
(CDC13) a (ppm): 1.47 (3H, t, J = Hz), 4.51 (2H,
q, J = 7.08 Hz), 7.63 (111, m), (111, dd, J =
9.52, 2.68 Hz), 8.15 (1H, dd, J 7, 5.37 Hz), 9.15
(1H, s). mz 255.7 (M1+). N
[ 0225] 8- Fl uor o- 2- phenyl - 2, 5- di
qui nol i n-3-one (23a): The oﬁ%ound was prepared
follow ng the proced din Step 3 using 22a
i nstead of 4a. 11- 1% (DI\/ISO[I{}IG) 8 (ppm:7.16 (1H, t,
S = 13.67 Hz), 741»{\221 = 7.56 Hz) 755(1H
dt . 1= 8. 54, 2 93 Hz) 7 7174d(1H dd J 9.27, 4.88
7.90 ‘%6 8 18 (2H dd, J
ﬂ@g 1. 50k oroggzepg)-(71(|4-m@‘51ylpwiiazggbyﬁ Z(Whydrmpymzolo
I
[4, 3[69%%@1)%1 olrlzg (g&% el%a rtl(‘gle F():?/Irng %Ifdowis 4pr§pared Ecntlllr%vlull%thg procedure for
142 (B1) 13bTﬁlﬁ1 l4rﬁdt1@ylpl@ﬁﬁ@imed '\I\IaISIMR QGB@@D) fﬁodplpﬁw rag9 (3H s) 2.67

procedure for 23a usin dyl-2- razine i
AH PP (4H s B, (e it R 0ap 6 Foli ] =083 247 1),
7.46 ég% d‘&B 026] [%_|Z,)27 26;&%48 (?9&'(2}% d&ao sz), S;471 97 g(zé,g% }_gt)(lH;;d = 907

Hz)( @5 (1H,.5). 8m12835(419-[MHF)1I J = 8.24 Hz), 8.49 (1H, ddd, J
= 4,95, 2.75, 1.10 Hz), 8.76 (1H, s). nmiz 281.3 (MH).

pyrazol o- Rl1, 3-c]

O_

N-N
/

|
N
H
12¢
[0216] 2-(4°-Methoxyphenyl)-7-nitro-2, 5-dihydro-pyrazolo-(4,3-c}  quinolin-3-

O

O,N

one (12¢): The title compound was prepared following the procedure described 12a using
11a and 4-methoxyphenylhydrazine. 'H-NMR (DMS0-d6) & (ppm): 3.76(3H, s), 7.02
(2H, d, ] = 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, q, ] = 2.20 Hz), 8.88 (1H, d, J = 6.04 Hz). m/z337.3 (MIT").
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23c [0227] 8-Fl uoro-2-(2
"-fluorophenyl) -2, 5-di hydr o- pyrazol o- [4, 3-c]
WO 2008abk4488 3- one (23c): The title conpound waspQT/@pENE0h6201
foll owi ng procedure for 23a using 2- fluorophenyl
hydrazi ne i nstead of phenyl hydrazine. 1H NWR
(DMBO-d6) 6 (ppm): 7.37 (3H, nm), 752 (2H, nm), 7.81
(2H, m, 8.74 (1H, s). rniz 29 (MH+). 23d
[ 0228] 8- Fl uoro-2- (4
' -inethoxyphenyl) -2, 5-di hydro-gyrazol o-1-4, 3-e€j
qguinolin- 3 -one (23d): Mt e conpound was
prepared fol |l owi ng procedure~for-@3a using 4- methoxy
phenyl hydr azi ne i nst eag i hydrazi ne. 11-1-NWR
(DVBO-d6) (ppm: 7. 085N A,°Nf), 7.52 (1H, dt, J =
8.52, 3.02 Hz ), 7.80 (1H, dbl,J-QO? 4.94 Hz),
7.88 (1H, dd, J = 9.06, 2. .;q, 8.05 (2H, m, 8.74
(1H, d, J = 5.49 H). |nk318 M. WO
20W11544%@W0%20Wé@6@2®@y!)23é dzhydronpyrazolo -[4,3-c] quinolm 3-

one (G5 Gt dRtsoptneosmd s rsaBy MR e mbei et Hirthlef Tor 13a
usmgﬁgpar}ﬁmw(bma?%ys 168741 é@H d3a- Y30 18) %W@Y(hHAfdd-'j 8.79,

ichl oro-6-fluoro-quirioline- carbox Iate 11-1-
2. 19(IEM)5®4@601H6d(bm&79 HzR0. 4(31&-]1}1 o, JF 5:227H4c], 9 (1H;. d48 8 51 Hz),

8200k gl & el 81 (T o 03300 16 80 AL 37w miz 3073

(MIB3¥4. 7 (MH+) . Exanple 14

Example 11
o_

&

N—N

L0
|
N N

HN :

14e

[0218] 2-(4-Methoxyphenyl)-7-piperazin-1-yl-2, 5-dihydro-pyrazolof4,3-cf
quinolin-3-one (14¢). The title compound was prepared following the procedure for 14a
using 13c. '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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19b
[ 0230] 8- (4- 1 sopr opyl pi perazi n-1-yl)-2-phenyl - 2, 5-di hyd

WO 0o0pysaz®l o] 4, 3-c] quinolin-3-one (19b): 23a PEEUS2008/066201
stirred with excess of N-isopropyl pi perazine at 175 C
for 72 hours. The precipitates were collected by
filtration and washed wildmp&l2 acetate and purified
usi ng col utm chromat ography to obtaiy title conpound
in 84%yield. 1H NVR (DVBO d6) 6 m: 1.01 (6H, d,
J=6.03 Hz), 2.63 (411, br), 2.7 H nm, 3.22 (4H,
br), 7.13 (2H, brt, J = 7.32 Hz), 42 (3H, m, 7.58

(111, d, J = 9.32 Hz), 8 23 (%ﬁ, = 8.54 Hz), 8.54
(1H, s). |n/z 388.5 (M—|) O15 19c

[ 0231] 8- Mor phol i n-4-y1-2 -2 yl-2, 5

- di hydr o-pyrazolo [4,. 3- (nglin-3- one (19c): The

title conpound was pbt & ned fﬁllomﬁng procedur e
described in the s sis of 19b using 23b and

nmor phol i ne. 1H NVR ( DVSO- d6 5(ppn) 3.22 (4H, br),
380(411 br), 7.20 (1H, , J = 7.32, 4.88, 098

L R o e B e e et

[4.3&. ]@iﬂndﬂﬁ)—j’ oRe {:BIf/( 1the dde conlpeund. vids, prdpaddl, folloRihgHhg procedure for
8. 60 (3%11, s). rn/z 348.6 ,(VMd+) . Exanple 16 19d
14a pging 2h 3. rbﬁ@ﬁhyr],plgerﬂng Ha ((QI,)3(3,B) o (ppm): 2.32 (3H, s), 2.67

@ SHYSLE RYTRES! 938 B Sl 6 84IAL ) 792 @84, 1 = 2.47 Hy), 7.31 (1H,
dd, T= 9.06, 2.20 Hz), 7.66 (2H, m), 8.16 (1H, d, J = 9.06 Hz), 8.52 (1H, s). m/z 390.4
(MH".

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/z 321.3 (MH").
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(19d): The title conmpound was obtained follow ng
procedure described in the synthesis of 19b using 23a
wapasmeaphol i ne. 11-1-NVR (DMSO-d6) 5 (ppn): 3rCHUSZHNB/066201
br), 3.77 (4H, br), 7.13 (1H, t, J = 7.42 Hz), 7.38
(411, m, 7.60 (1H, d, J = 9.06 Hz), 8.23 (2H, dd, J =
8.24, 1.65 Hz), 8.67\Q1H, s)Cin 347.4 (MH). WO
2008/154438PCT/USZQQ§ 066+
[ 0233] 2- (2- Fl uor opheny1)
pyrazol o[ 4, 3-c] qui nold e (19e): The title
conpound was obtained foll owm ng procedure described in
the synthesis of 19b using188c and norpholine. 1H NVR

ORI Ao 2ol By b ftts Sl 1)
The @tle $ompBunPwh¥ brefﬁrea&oﬂéﬁng‘ihe Préce@urd Aektiived Th BtdP2 vding 17a
(M-1). Exanple 18 19f
instep O 28 3h8 AL NHREEREK) &t tppi)- béDEBHZI, I-21 7\38) Ha), BRnGHL 2), 3.95

5-di h - pyy azol.o..[4,3;C I nolji n-3-on ).y The
nt it B oo R vl ety (e L e, S v 3308
(MHdgscribed in the synthesis of 19b using

1- net hoxyet hyl pi perazi ne. 1H NVR (DVSO-d6) 8 (ppm:

1.18 (3H, d, J = 11.86 Hz), 1.21 (311, d, J = 11.72

Hz), 2.67 (2H dd, J = 1 72, 14.47 Hz), 3.72 (4H,

br), 7.11 (2H t, J = 7. >=7.39 (4H, m, 7.57

(11-1, d, J - 9.03 Hz), 8.21 (2H/ M, 8.57 (1H, s).
mz 404.5 (MH+). WD 2008/ 154438 52008/ 066201

Exanpl e 19
0O N-N
|
F N

H
19a
[0222] 7-Fluoro-8-morpholin-4-yl-2-phenyl-2, 5-dihydro-pyrazolo[4,3-c/
quinolin-3-one (19a): The title compound was prepared following the procedure described
in Step 3 using 18a instead of Sa. 'H-NMR (DMSQ-d6) & (ppm): 3.15 (4H, m), 3.80 (4H,
m), 7.16 (1H, tt, ] = 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 fitle

compound was prepared following the procedure described in Step 1 using 4-fluoroaniline

instead of 4-nitroaniline. 'H-NMR (DMSO-d6) & (ppm): 1.15 (3H, t, J = 7.080 Hz), 4.1
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199
11023512- Phenyl - 8- pi peri di n-1-y1-2, 5-di hydr o- pyrazol of

wd 2@s8ak46s nol i n-3-one (19g): The title conpounBCWES2008/066201
obt ai ned fol | owi ng procedure described in the

synthesis of 19b using. 23a and piperidine.
(2H,(pNsO@8)He,: 79pri . dd.1l T .83Q, 8193 Hy), 78gd 1, Zildl; ] ﬁr’ij 03 4.63 Haz),

gyl s g SR 4

8.79, 1.22 Hz), 8.66 (1H, s), 8.80 (1H, br). mz 345.4
(MH). Exanple 20
[ 0236] 8- (2, 6-Di nethylnnrpho
dr o- pyrazoi o[ 4, 3-c] fot R=3-gRE~19h): The title
conmpound was obt ai ned owjng procedures descri bed
in the synthesis of 19b~UsiNig 2, 6-di net hyl nor phol i ne.
"H NVR (DVSO-d6) 8 (ppm: %254 (2H, t, J = 5.62 Hz),
2 60 (4H, br), 3.24 (3H, s)*3.26 (4H, br), 3.47 (2H
L 23] 5. 6Ethj752)4-cl7loﬂol6 bko %&molﬂne—.? Zarﬁaxyld-rezz(ﬂ% The title
1 (4H, 59 (1H, 8. 20 H, dd,
compomdgw&prenarg@ fq»l@)wmg t@@rgq@uresglescmezi 13-,E‘gep'32(umgg 21a instead of

3. SN CPEI S3RPEy 147 St = 198613 431 (R 58 Hp: 763

(1H; 1%258@2 oeglr R, JRY9.32,03.68 $123- Sjﬂsl(lrﬂ)|ddni3= one 1.19ik), IR (1H, s).

|l e corrpound was obtai ned fol | ow ng pr ocedure
nﬂZéé&&KWﬁed in the synthesis of 19b u5|ng 23d. ' H- NMWR
(DMSO-d6) 5 (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 d, J =8.79 Hz),
7.91 (1H, d, J = 9.07 Hz), 8.5@ br), 9.33 (1H s).
rn/z 418.4 (M) .

li nQ4- y1) - 2- phenyl - 2, 5-di hy

N-—N

\
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 2L, t,J =
7.56 Hz), 7.55 (1H, dt, ] = 8.54, 2.93 Hz), 7.77 (1H, dd, J = 9.27, 4.88 Hz), 7.90 (1H, dd, J
=0.27,2.93 Hz), 8.18 (21, dd, J = 7.58, 1.95 Hz), 8.73 (1H, s). m/z280.2 (MH.

/N
=N
N-N

F f o
a
N
H
23b
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Exanple 22 19j
[ 0238] 7- Chl or o- 2- phenyl - 8- pi perazi n-1-y1-2, 5-di hydro-p

w@ ec@sabapst, 3-c] quinolin-3-one (19)): The titlPBCT/US2008/066201
conmpound was obtained fol |l owi ng procedure described in

the synthesis of 19b using 23e and pi perazine. 111-NWR
( DBl 6) BF{ugpey-(23pnidlary-dsfpyiro-Byraolpdf 3-4 ) | qprinpEn-3-one

(231]&[?2L Hrhegm}% c??élo&%i '\3%12 orath {g@%@d%a%?%f? fgrgzsaJ uiiflg pyridyl-2-

hdﬁ&z%, slead DfigBdnyl By Bfazind H HM DMS@Od & )7.24 ddd, J =
/ 20108/111154?438%1/1U82005/ 066201 I%I(a 63 %&ry Rt

742 6%9] A0Eor 87 éllﬂfn@tpﬁcﬂ |9ri1643gﬂ2-léz)pﬂé’ﬁﬁm2d€rhr h§dfod.g5 Ha),
VY, ; noli tadl
78 R B S S e Pne e B bR A4 s g T 876
(1Ht§)ensyﬂshR$M$1 19b using 23e and norpholine. 111- NI\/R
DVBO- d6) (ppm) 3.08 (414, br), 3.78 (4H, br), 7.18
(1HttJ .32, 1.32 Hz), 7.43 (2H, t, J - 7.56

Hz), 7.78 (2H, d, J = 2.44 Hz), s8x21 (211, dd, J =
8.54, 1.22 Hz), 8.71 (1H, s)F '81.8 (M) . OH O

N-N
F 4 o
|
N
H

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 (DMSO0-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-c] 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, J = 8.52, 3.02 Hz ), 7.80 (1H, dd, J = 9.07, 4.94 Hz), 7.88 (1L,
dd, J =9.06, 2.75 Hz), 8.05 (2H, m), 8.74 (1H, 4, J = 5.49 Hz). m/z 310.3 (MH™).
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25a [ 0240] Et hyl 7,
8-di fl uor o- 4- hydr oxy- qui nol i ne- 3-car boxyl ate (25a):

wq b@stis44B€ conpound was prepared foll ow ng thepCT/US2008/066201
procedure described in Step 1 using 3, 4-
di fl uoroaniline instead of 4-nitroaniline. 111-NWR
(DVMBO-d6) 6 (ppm: 1.15 (3H, t, 7.08 Hz), 4.1 (2H,
q, J = 7.08 Hz), 7.61 (111, dd, 8.30, 2.93 Hz),
7.68 (111, dd, J = 4.63, 9.03 K), 7.80 (1H, dd, J =
9.27, 2.93 Hz), 8.56 élH, S) . i k0254.2 (MH#). G O

26a [ 0241] Et hyl
I-iH - 3-carboxyl ate (26a):

4-chl oro-7, 8-di fl uoro-
The title conpound wédd™ p -pa;ed foll ow ng the
usi ng 25a instead of 3.

procedure described in Step

111-NVR (CDC13) 8 (ppm): 1.24¢ (3H, t, J - 7.08 Hz),

4.56 (2H, g, J =7.08 Hz), 7.72 (1H, d, J = 8.79 Hz),

8. 8920) 11, 7-Ghlogo-8-Buore 2ephenylel. pgihydrq-pyyzolen/4, 3xf 2 | mquinolin-3-
one Em) The title compound was prepared following procedure for 23a using ethyl-4, 7-
dichloro-6-fluoro-quinoline-3-carboxylate. TH-NMR (DMSO0-d6) & (ppm): 7.20 (1H, t, ] =
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, ] =

2.20 Hz), 8.92 (111, 5). m/z 314.7 (MH").

Example 14

SN
gNwo

19b
[0230] 8-(4-Isopropylpiperazin-1 -yl)-Z-phenyl-Z, 5-dihydro-pyrazolo[4,3-cf

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
(DMSO-d6) & (ppm): 1.01 (6H, d, J = 6.03 Hz), 2.63 (4H, br), 2.70 (1H, m), 3.22 (4H, br),
7.13 (2H, brt, J = 7.32 Hz), 7.42 (3H, m), 7.58 (1, 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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27a [0242]7, 8-Difluoro-2-phenyl-2,

5-di hydr o- pyrazol o- [4, 3-c] quinolin-3 -one (27a):
wab@stis44b®€ conpound was prepared foll ovvi ng t hePCT/US2008/066201

procedure descri bed for 4a using 26a. 'H NVR (DVSO d6)

5 (ppm:7.18 (111, t, =782Hz) 7.43 (2H, dd, J =

8.30, 7.33 Hz), 7.75 (1§Fm@ar_i: 11.22, 7.32 Hz),

8.18, 3H m, 8.90 (1H, s). mz 3 (M1). / -N 27b
[0243] 7, 8-Di f | uor o- 2- ( 2 4

"-pyridyl)-2,5-di hydro-pyrazol o- [)&FN 3-c]

gui nol i n-3-one (27b)7 Yhe titIn-Nonpound was prepared
foll owi ng the procgﬂg_r/ descrilbeg=for 23b using 26.
1H NVR (DMSO d6) 8 (ppm] 1 (H t, J = 7.86 Hz),
7.73 (1H, dd, J = 11. 26, ), 8.01 (1H, dt, J -
8.79, 1.65 Hz), 8.16 (1H, t, a{=8.24 Hz), 8.24 (111,
d, J =8.24 Hz), 8.50 (1H, d, J = 3.85 Hz), 8.82 (1H,
s). mz 299.3 (M+). [0243¢7, 8-Difluoro-2- (2

Y/ he B ;Y Ha%9 Dy ' W Polin-3-
¥ psopnem gy g mioagel sarke o i ok
one (Iﬂr)pr dte ditice cdmpeundb&dsfqhtaiﬁélh folédwige 2B oeatlaire descnbed in the

2-f1 henyl_hyd HCl 6
synticpist 19D AEng A Ay rorpissien M (PASHSEG oy 322 (4B, b,
9 _1 1 _
a0t (. Tk by S BT, B 115
Hz), (M6H)1H, ddd, J = 7.57, 1.19, 0.97 Hz), 8.24 (1H, d, J = 8.30 Hz), 8.48 (1H, ddd, J =
3.66, 1.95, 1.22 Hz), 8.60 (1H, s). m/z 348.6 (MH").

Example 16

B S
MY

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. TH-NMR (DMSO-d6) & (ppm): 3.24 (4H, br), 3.77 (4H,
br), 7.13 (1H, t, J = 7.42 Hz), 7.38 (4H, m), 7.60 (1H, d, 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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27d 1024517, 8-Difluoro-2-(thiophen-3-yl)-2,
5-di hydr o- pyrazol o- [4,3-c] quinolin-3 - one (27d):

wa 2@8/1eg6s v. of met hyl PCT/US2008/066201
3- hydr azi nt hi ophene- 2- car boxyl ate was added to a
solution of 3c in ethanol. After 1.5 hr of stirring at
room tenperature, the sdixampinlias concentrated in
vacuo and resi due was dissol ved ip—chl orof orm and
washed with aq. sodi um bi car bars @o ution, dried and
concentrated in vacua. The resul t)rg solid was
suspended in et hanob d stl rrgeNwi th 1IN sodi um

hydr oxi de sol ution nut egs=cacidified with
acetic acid and conc tr g i njfvacuo . The solid was
filtered, washed w th watw §£ ed and suspended in
et hanol . I N sodi um hydr oxi de s added and the

reaction m xture was refluxéd for 1 hr, acidified with
acetic acid and the crystall®were collected by

N o (IR 9 R SR R

qumEHﬂ3Qﬁ@ [@9enelBher tﬁlﬁ)mﬂbdwdfwdstdb&ﬁmadnfoﬂndﬂﬂgfmoéadluta‘ dﬁseribed in

the wﬁ@%ﬁ%ﬂ?%&ﬂaﬁ'ﬁ?‘g@ rphole  SaavRe GO S Py 321 (L
br), $98 (&ﬁeﬁg,ﬁgz%ﬁ%g ﬁ@}f*&?rﬁ%}' gqu{dzf)'ﬁ%mm 1 = 8.79 Hz),

acetic’ a el | 0\7\i

8.58((DNBE) 1065.38 Hzppm/z%ma(/[ﬂil) dd, J = 5.22, 3.30 Hz),
7.69 (1H, dd, J - 11.26, 7.14 Fh), 7.74 (1H, dd, J =
5.22, 1.38 Hz), 7.80 (1H, m, 8.15 (1H, dd, J = 10.7,
8.2 Hz), 8.77 (1H, d, J g ). rn/z 304.2 (MH).
Exanple 24 NN 28a E&ﬁmﬂgﬁg
[ 024618- Fl uor o- 2- phenyl - 7- pi per azi -yl-2
5-di hydro-pyrazolo [4,3-c] quinolin one (28a): The
title conpound masjpbt ed fol |l owiig procedure
described in the s ntﬁ§5|§ of 19n u.|ng 27a and
pi perazine. 1H NMVRY 5)~€ ) 0C2.92 (4H, brm,
3.04 (4H, brm, 7.11 (1H, A 41 Hz), 7.23 (1H,
d, J =7.97 Hz), 7.39 (2H, m 9 (1H, d, J = 13.18
Hz), 8.21 (2H, dd, J - 8.52, 1.10 Hz), 8.62 (1H, s).
mz 364.4 (MN, Exanple 25 19¢

[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) &
(opm): 1.18 3H, d, J = 11.86 Hz), 1.21 (3H, 4, J = 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, J = 9.03 Hz),
8.21 (2H, m), 8.57 (1H, s). m/z 404.5 (MH").

=75 -



28b [0247] 8- Fl uor o- 7- nor phol i n-4-y1-2- pheny1- 2,
5-di hydro-pyrazolo [4,3-c] quinolin-3 -one (28b): The
wo 2dosas@ssrpound was obt ai ned fol | owi ng procedupP€r/us2008/066201
described in the synthesis of 28a using 27a and
nor phol i ne. 1H NVR (DVSO-d6) 8 (ppm: 3.11 (4H, br),
3.80 (4H, m, 7.11 (1H, Examplel% 08 Hz), 7.24 (1H, d,
J =7.81 Hz), 7.38 (2H, t, J = 7. Hz), 7.80 (1H, d,

J - 12.93 Hz), 8.17 (2H, d, J = Hz), 8.67 (1H,
s). mz 365.4 (MT'). WD 2008/1 8PCT/ US2008/ 066201

Exanple 26 NN --%<->"""NN -N=N....... "N, )F-1
28c 1024818- Fluor o- {444 piper azi n- |
-y1) - 2-phenyl - 2, 5-di Aydr @

F)

19¢
[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 (DMSO0-d6) & (ppm): 1.1-1.4 (6H, m), 2.84 (2H,
br), 3.15 (2H, br), 7.14 (14, t, I = 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/z345.4 (MH™,

& TP

N-N

ey

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
(OH, t, T = 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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[4, 3-e] quinolin-3-one (28c): The title conmpound was
obt ai ned foll owi ng procedure described in the
wayoshesi3s of 28a using 27a and 1-isopropyl pi pPCBEBIU88/066201
114-NVR (DVSQd6) 8 (ppm): 1.03 (6H, d, J=" 6.04 Hz),
2.70 (411, br), 3.02 (1H, m), 3.13 (4H, m, 7.13 (1H,

t, J = 7.41 Hz), 7.22 (ligampledl= 7.69 Hz), 7.40 (211,
t, J = 7.97 Hz), 777(1H d, J = 13,19 Hz), 8.19 (2H,
d, J =7.42 Hz), 8.66 (1H, s). in/z #06.5 (MN).

Exanple 27 28d [0249] 8-Fl uoro- 7
(mor phol i n- 4-y0- 2- pyri di n-2-y1- 2

[4,3-c] quinolin (28d): Nk
obt ai ned foll ow ng p édure desc
synthesi s of 28a usi%g/

(DMSO-d6) 8 (ppm: 3.10 ( brl) ,
(1H, t, J = 7.08 Hz), 7.25 1FH d J =7.92 Hz), 7.79
(1H, d. J = 13.18 Hz), 7.86 (1H, n), 8.20 (1H, d, J =
8.24 Hz), 8.46 (111, m), 8.¥% (1H d, J = 1.65 Hz).

glxgl}%GG 4 g§ (wgprop;\v/}orpze%)zz g) )4-123 E(;Eggéh%%gp %gﬁlyg%zcgigiydzge
BRs pibpi perhdi finel - obtdpolind | ¥ ot HE@nﬁéhl
pym}%%g‘p}zﬁé%’ét% pyr az%iP@ 4, Sh% tgtw nol |pr? % one (28%1) The owing
prockdirk eles@itedun dhe/vaﬁ'xthﬂfsﬂqoaﬁ 9 figihg @3Ing' H-NMR (DMSO-d6) & (ppm)
1.12 (6H, d, ] = 6.08 Hz), 3.20 (4H, br), 3.78 (44, 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(11, br), 9.33

(11, 5). m/z 418.4 (MH").

hydr o- pyrazol o
title conpound was
ﬁed in the
rpHol i ne. 111- NMR
3.77 (411, m, 7.18

Example 22

Cl

19j
[0238] 7-Chloro-2-phenyl-8-piperazin-1-yl-2,5-dihydro-pyrazolof4,3-c/
quinolin-3-one (19§): 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, }
=293 Hz), 8.20 (2H, dd, T = 8.54, 1.22 Hz), 8.65 (1H, s5). m/z380.9 (MH").
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procedure described in the synthesis of 28a using 27a
and 3, 5-di net hyl pi peridine. 1H NWR (DVSO d6) 8 (ppm:
wOo288/1646% d, J =6.33 Hz), 1.80 (4H, br), 2.47p¢R1%2008/066201
J =8.62 Hz), 3.46 (2H, brd, J = 11.81 Hz), 7.13 (111,
nm, 7.26 (1H, d, J = 7.97 Hz), 7.40 (21-1, t, J 7.69
Hz), 7.79 (1H, d, J - 132&@&4&3& 8.19 (2H, d, J 7.69
Hz), 8.65 (1H, s). mlz 391.5 041- Exanple 29 281
[ 0251] 8- Fl uor o- 7- (4- et hyl pi per a¢ | -y1)-2-pyridin-2-
y1l-2,5-di hydro- pyrazolo[4, 3-¢e]q l'in-3-one (281):

described in the syfth
1- net hyl pi per azi ne. dé) 8 (ppm: 2.46
(3H, s), 3.09 (4H, br) 1, brm, 7.16 (1H, m,
7.22 (111, d, J = 8.24CWE), 7&%4 (2H, m, 8.26 (1H
dd, J - 8.24, 0.83 Hz), 8.45 (1H, m, 8.56 (1H, s).
mz 379.4 (M+). Exanpl e 3d9k28g

L Ofipahy - ( 2 Erlh BB R IR PIS LYt D) 5 Snblih B iibfieiy)

- 2, 5-01 hydr o-
quinolin-3-one (19K): The title compound was obtained following procedure described in
the synthesis 19b using 23e and morpholine. 'H-NMR (DMSO0-d6) & (ppm): 3.08 (4H, br),
3.78 (4H, br), 7.18 (11, tt, J = 7.32, 1.32 Hz), 7.43 2H, t,J = 7.56 Hz), 7.78 2H, d, J =
2.44 Hz), 8.21 (2H, dd, J = 8.54, 1.22 Hz), 8.71 (1H, s). m/z 381.8 (MH").

ing 27b and

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 (DMSO-d6) & (ppm): 1.15 GH, 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/z254.2 (MH". '

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

compound was prepared following the procedure described in Step 2 using 25a instead of
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pyrazol o[ 4, 3-ci qui nol i n-3-one (28g): The title
conpound was prepared foll ow ng the procedure
wolessnsdasgl i n the synthesis of 28a using 27a apdr/us2008/066201
2, 6- dinethylnorpholine 111- NWR (DNBC>d6) 5 (ppm:
L. 15 J 6.73 Hz), 2.40 (2H, brm, 41 (2H, d,
3. 'H-NMI (@Dqlﬁ)ﬁ (pmy6l 42 (3H, b m 7.08 iz, Hﬂ(ﬂﬂ; g, J7=2)8 Hz), 7.72

(1r{d = 79 Tz 87 ﬁgirgﬁs §ARARY i ) ol SR Bl 22,

393 4 (M#). Exanple 31 28h
[ 0253] 7- Mor phol i n-4-y1-2-phenyl- 2, 5-di hydro-pyrazol o

[4,3-c] quinolin-3-one (28h): T itle conpound was
prepared fol | owing the procedurz_aescribed in Step 3
usi ng

et hyl - 4- chl or o- 7- nor phol i nog |n bne 3-car boxyl ate
i nstead of 4a. 1H N (ppn) 3.25 (4H,

br), 3.77 (4H m, 7.0 .95 Hz), 7.12
(111, t, J = 7.32 Hz)T 7.29 1H dd J 9.52, 2.19
Hz) 7.40 (2H, t, J = 7.32 800(1H, d, J = 9.03

8.17 (2H, d, ngosm) 8.59 (1H, s). mz

337[”11“@5 S RS el P2 PP e
(27523’ 1The8f' lflé U&ﬁg?]%dmz?sr‘%ﬁkp&ecﬁf(ﬂlmgé Phe 15%5&14194 Qes{cﬂbecﬁﬁﬁ'ha using

ui nol 1 n-3 The title conpound pr epar ed
26af 6HLI©MRng)MB® @6 dc@gm) . 18 El; t, Ued718ﬂ Hzl),e7 4y (ﬁﬂheki sI =08.30, 7.33

28a_using 27a _ and I no di

O DR eR S 732 Ty & RSPt R o Clrg .05 25 5 b
2.22 (6H, s), 2.74 (2H, brm, 3 (1H, brn) 3.52
(2H, brm, 7.10 (1H, m, 7.22 ( J =7.96 Hz),
7.40 (2H, t, J = 7.42 Hz), 7.76 L d, J = 2.91 H),
8.20 (2H, n), 8.64 (1H, s). iNTR 406.4 (M#). Exanple

33 F L_~0
|
F N
H
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 (DMSO0-d6) & (ppm):7.31 (1H, t, J = 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 (1H, d, ] = 8.24 Hz),
8.50 (1H, d, J=3.85 Hz), 8.82 (1H, s). m/z299.3 (MH™).
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28] 1025517- (4-Cycl opentyl pi perazin-1
-yl)-8-fluoro-2-phenyl-2 , 5 -dihydro-pyrazolo [4, 3-c]

WO 2008abk4488 3 -one (28)j): The title conpound waspQI/@pENE0h6201
followi ng the procedure described in the synthesis of
28a using 27a and 1-cycl opentyl pi perazine. 111-NWR
(DMBO-d6) 6 (ppm: 1.20-1.85% brm), 2.58 (4H,
brmy, 3.11 (4H, brm, 7.10 (1H, , 7.22 (1H, d, J =
7.94 Hz), 7.40 (2H, ), 7.76.(11, d, J = 2.91 Hz),
8.19 (2H m, 8.64 (%ﬁ, S). jn 431.2 (M#). Exanple
34 NN HO 28k [ 0256] 8~# uef oy7- (4- hydr oxypi peri din- 1
-y1) - 2- phenyl - 2, 5- di hyd azol o [ 4,
3-c] qui nol i n-3-one (Z8k)> title conpound was
prepared followi ng the procedure described in the
syntheszs of 28a using 27a2and 4- hydroxypi peri di ne.
1H NVR (DVBO-d6) 5 p): 1,54 (2H, . brm, 1.87 (2H,
or (W41 o5 4 Bukong Ay 2 Gherap ) g dg Ay g oy uinolin-

3 -on%’ (i‘??) :(: H}'e 8!95 S:E)Sn:bo 0 . cfj\ést? E}Eﬁ&lﬁ? ’%0 1%(979%& ?ﬁ_elﬁg)ci?prﬁgf@%ﬂ%dofor 23b

usind2¢ an® 22Muot@MenyihydiBzi6d HCI1 TH-NMR (@DRISB786)25 (dvrh)7.31 (3H, m),
Exangl e 35 %0257] 8- Fl uar o- 7-_(1§)er h dr% B
7.54[(1H44d. di 27 dpPR-H2) ¢ 69 (TH. Ecr.yeln—w 13, 7.&_1@,4 n$8p 61H, dd, T =10.5, 8.4

Hz), 8.76 (1H, d, J = 6.2 Hz). m/z 3162 (MH").

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 1IN 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. 1IN 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 aqeous

layer was treated with active charcoal, acidified with acetic acid to yield 41 as yellow solid.
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pyrazolo [4, 3-ci quinolin-3-one (281): The title
conpound was prepared foll ow ng the procedure

wolessnsdasgl i n the synthesis of 28a using 27a apdr/us2008/066201
hom)pi perazine. 1H NVR (DMSO-d6) 8 (ppm: 1.98 (2H,

Lo brm, 2.48 (2H brm, 2.67 (2H _brm, 3.45 (4H bnn),

HNMRE(HMWd@MPpm?(SzmHnﬁd Y= 7%2:( B30 Hz), 7.69 g 1idHE )= 11.26,

714380768 kMg, 12§20 155 18); 7 M 61t 'R, 3.4, aa, A %2 1),

877[(&25cB]J8=6:QW{ngnﬂz£(¥¢IT§MW} per hydro[ 1, 41- di azepi n- 1-y1)

- 2- phenyl di hydro -pyrazol o[ 4, 3- chui nol i n- 3- one
(28m: The title conmpound was prepared followi ng the
procedure described in %?5 §¥@£$e5|s of 28a using 27a
and 1-net hyl per hydro[ 1, 47~ ine. 11-1-NWR
(DVMBO-d6) 8 (ppm: 1.98 (2H, brn) 27 (3H, s), 2.68
(4H, brm, 3.24 (4H, brm, 7.15 m, 7.40 (2H, m,
7.76 (1H, d, J = 2.91 Hz), 8.20 & , m, 8.64 (1H, s).
mz 392.2 (MH). Exanple 37 28n
1025918- Fl uor o- 2- (2-f | ub

- - - - .e\?’y
t|tIe conmpound was eps egt

~7O( pi perazin-1-y1)-2
lin-3-one (28n): The
owi ng the procedure
described in the syphesis of 28a using 27c and
p| perazine. 11-1-NVR ("CD30D) 6 (pprr) 3.01 (4H, brm,
.34 (4H brn’) 7.05 (1H, QSaJ = 7 HZ) 7 16 (2H,
) ) ‘] = 3
n) i024g] 44 é’(ﬂqorcg)? phpwl{( ]gggagm-w 2 - d( hydro-pyrazolo[4 3- c]
qumggfg-%lo]néltéégﬂ%l:q}{e%%o%&%ﬁa Qas 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, ] = 7.97 Hz), 7.39 (2H, m),
7.79 (1H, d, J = 13.18 Hz), 8.21 (2H, dd, J =852, 1.10 Hz), 8.62 (1H, s). m/z 364.4
(MHM.

, b-di hydr o-pyrazolo [4,3

Example 25
N—N
|
VN
O

28b
[0247] 8-Fluoro-7-morphol in~4~y2—2—phenyl—2, S-dikydro-pyrazolof[4,3-c]
quinolin-3-one (28b): The title compound was obtained following procedure described in
the synthesis of 28a using 27a and morpholine. 'H-NMR (DMSO0-d6) & (ppm): 3.11 (4H,
br), 3.80 (4H, m), 7.11 (1H, t, J =7.08 Hz), 7.24 (1H, d, ] = 7.81 Hz), 7.38 (2H, 1, J=7.38
Hz), 7.80 (1H, d, ] = 12.93 Hz), 8.17 (2H, d, ] = 8.30 Hz), 8.67 (1H, s). m/z365.4 (MH").
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280
[ 0260] 8- f | uor o- 2- (2-fl uor ophenyl) - 7- (4-r net hyl pi per azi

WO 20085344382, 5- di hydro- pyrazol o[ 413- c] qui nol i n- BeD82008/066201
(280): The title conmpound was prepared follow ng the
procedure described in the synthesis of 28a using 27c
and 1-nethyl pi perazine. "H NVR (CD30D) 8 (ppm: 2.23

(3H s), 2.48 (414, brm, 2 68, [4H brm, 7.05 (1H d,
J 7.7 Hz), 7.16 (2H, M,M—é. 11, n), 7.40 (1H m,

7.66 (111, d, J = 13.1 Hz), 8.44 ( s). rniz 396.2
Exanple 39 HN.,) 28p @

[0261] 8-fl uoro-7- (pi perazin-1-yl)-2-

5- di hydr o- pyrazol o[ 4, 3- c] qui nolN#™ 3-one (28p): The
title conpound was prepaFe #TIQ t he procedure
described in the synthesis 284dj usi ng 27d and

pi perazine. 'H NWVR ( ] aepm . 2.92 (4H, brm,
3.05 (4H, brm, 7.21 %;y m, 7058 (111, m), 7.79 (3H,
m, 8.67 (1H, m. }trz 0.2 Exanple 40 N-N rN 28q

t hi ophen-3-y1) -2,

28¢
{0248] 8-Fluoro-7-(4-isopropylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (28¢). The title 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, ] =7.411Hz), 722 (14, d, J = 7.69 Hz), 740 (2H, t,J = 7.97 Hz), 7.77 (1H, d, J = 13.19
Hz), 8.19 (2H, d, ] = 7.42 Hz), 8.66 (1H, s). m/z406.5 (MH™).

Example 27
72\
—N
N—N
|
(\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 (DMSO-d6) 3 (ppm): 3.10 (4H,
br), 3.77 (4H, m), 7.18 (1H, t, J = 7.08 Hz), 7.25 (I1H, d, J = 7.92 Hz), 7.79 (1H, 4, ] =
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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[0262] 8-fl uoro-7- (4-tnethyl pi perazin-1-y1)-2-(thi ophen
-3-yl)-2,5-di hydro- pyrazol o[ 4, 3-chui nol i n-3-one 28q):
wq b@stis44B€ conpound was prepared foll ow ng thepCT/US2008/066201
procedure described in the synthesis of 28a using 27d
and 1-net hyl pi perazi ne. 1H NVR (DMSO-d6) (ppm: 2.28
(3H, s), 2.64 (4H, brm Exampled¥H brrn), 7.21 (1H,
m, 7.58 (1H, m, 7.79 (3H, m, 8 (1H, M. mMz
384.2 Exanple 41 28r
[ 0263] 8-fl uoro-7- (nor phol i n-4-y1) (t hi ophen-3-y1)-2,
5-di hydr o- pyrazol o[ 4, 3- c] qui ngkNn-3-one (28r): The
title conpound was prepg foflowJ@g t he procedure
described in the syntheS| #da using 27d and
not phol i ne. 1H NWR ] ‘ppn): .11 (411, bnn),
3.79 (4H, brm, 7.2 .58 (1H, m, 7.79 (3H
m, 8.67 (1H m. inlg : OHO NO2 35

28e
[0250] 7-(3,5-Dimethylpiperidin-1-yl)-8-fluoro-2-phenyl-2, 5-dihydro-
pyrazolof4,3-cJquinolin-3-one (28e): The title compound was prepared following the

procedure described in the synthesis of 28a using 27a and 3,5-dimethylpiperidine. 'H-
NMR (DMSO-d6) & (ppm): 0.99 (6H, d, ] =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, 4, J = 7.97 Hz), 740 2H, t, T =
7.69 Hz), 7.79 (1H, d, J = 13.18 Hz), 8.19 (2H, d, J = 7.69 Hz), 8.65 (1H, s). m/z 391.5

(MH.

Example 29

7 N\
=N

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 (1H,
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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[ 0264] Et hyl
6-fl uor o- 4- hydr oxy- 8- ni tro- qui nol i ne- 3-car boxyl ate

W@ 3@p/sdibe titl e conmpound was prepared foll ow Pgr/uk®08/066201
procedure described in Step 1 using 4-fl uoro-2-
nitroaniline instead of 4-nitroaniline. '1-1-NWR
(DMBO-d6) 6 (ppm): 1.26 Exwnple30y = 7,14 Hz), 4.20
(2H, g, J = 7.15 Hz), 8.31 (1H, dg = 8.24, 3.02
Hz), 8.57 (1H, brs), 8.64 (1H, dd = 8.24, 3.02 Hz).
mz 281.3 (MO CI 0 NO2 36 [ 0265}Erhyl
4- chl oro-6-fl uoro-8-nitro-qui ngd4MNe- 3- car boxyl ate
(36): The title conpoung lepasgd foll owing the
procedure described in St§ usl' ng 35. 'H NVR (CDC13)
8 (ppm: 1.46 (3H, Na N)’ 4.55 (2H, q, J =
7.14 Hz), 7.94 (111,!dd, J = 7H14, 2.75 Hz), 8.29

(114, dd, J = 8.79, 4 Hz), 9.27 (114, s). mz 299.7

(MH). 37

[ 026618- Fl uor 0- 6-ni tro- 2- phenyl - 2, 5-di hydr opyrazol o-[ 4

, 3-c] qui nolin-3-one (37): € title conpound was

pr ¢op2d f ol l7owinDink iRy IRbRIBERILS I TRIOINEDHERYI S LRI HPdro-

usin 26. MquAZS. 3 éﬁl\%)l—H % el Py 4
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 Hz), 3.76 (2H, brm), 7.13 (1H, m), 7.26 (1H, d, J = 7.69 Hz), 7.41 (2H, t, J = 7.42

Hz), 7.83 (2H, d, J = 12.91 Hz), 8.19 (2H, m), 8.66 (1H, s). m/z 393.4 (MH").

Example 31
N
! o)
|
(\N N
o H
28h

[0253] 7-Morpholin-4-yl-2-phenyl-2, 5-dihydro-pyrazolo[4, 3-cJquinolin-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. '"H-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 (1H, dd, J = 9.52, 2.19 Hz), 7.40 (2H, t, ] = 7.32 Hz), 8.00 (1H, d, J = 9.03 Hz), 8.17
(2H, d, ] = 9.03 Hz), 8.59 (1H, s). m/z 347.4 (MH").
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38

[ 0267] 6- Am no- 8-fl uor o- 2- phenyl - 2, 5- di hydr opyr azol o- R1
\VQSMBhﬂuBmolln 3-one (38): The title conpound PEBUS2008/066201

prepared fol I owing the procedure described in Step 4

using 37. mz 295.3 (MH#). Exanple 42 39

[ 0268] 8- Fl uor o- 6- ( 4- et ' zin-1-yl)-2-phenyl -

-di hydr o- pyrazol o [ 4, 3-c] qui nolin-3-gQne (39): The

title conpound was prepared follo i the procedure in

Step 5 using 38. 11-1-NWVR (DVBO d6y~8 (ppm: 2.40 (3H,

s), 3.18 (4H, brm, 3.67 (4H, DbgwaN, 7 16 (1H, m, 7.39

(2H, m, 7.48 (1H, dd, J= 9. 17/ ¢4 Hz), 7.69 (2H,

dd, J = 8.51, 2.75 FE) 8.7 d, J =7.70 Hz),

8.46 (111, d, J = 6.59~Hz) 378.4 (MH). 39 91-
Exanple 43 CI 0 42 [] Et hyI
4-chl oro-6, 7, 8-t rif-bxo- qui nol i ne- 3-car boxyl ate (42):

The title conpound Was prepared follow ng the
procedure described in Step, 2 using ethyl 4-
hydr oxy-6, 7, 8-trifluoro- %ﬁfnollne 3-car boxyl ate

Ingﬁzséit}i of7_ G Dibdehn nb%&)q J- ﬁz)@z?m@ 21p%ﬂyl(28ﬁd:_rfzdrol
1

14 Hz), 4.55 (2H,
pyragleft, 3- ajqulrg))’m -rpre 22&3) 7 Ihﬂ—myle compound was prepared fo

procedure described in the synthesis of 28a using 27a and 4-dimethylaminopiperidine. H-
NMR (DMS0-d6) & (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), 740 2H, t, ] =
7.42 Hz), 7.76 (2H, d, ] = 2.91 Hz), 8.20 (2H, m), 8.64 (1H, s). m/z406.4 (MH™.

owing the

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, T = 7.94 Hz), 7.40 2H, m), 7.76 (1H, d, J = 2.91 Hz), 8.19 (2H, m), 8.64 (IH,
s). m/z431.2 (MH).
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43a
1027016, 7, 8-Tri f | uor o- 2- phenyl - 2, 5- di hydr o- pyrazol o-[ 4
W0 3e0sjisaBs10l i n- 3-one (43a): The title compoundp@BES2008/066201
prepared foll owi ng the procedure described for 4a
usi ng 42. 1H NVR ( DVSO- d6) 8( m:7.22 (1H, m), 7.44

(2H, m, 8.05 (1H, m, m, 8.16 (2H, m,
8.60 (1H, s). in/z 316.2 (M r). 0 43b
[0271]6,7,8-Trifluoro-2-(4-nmethox hyl) - 2, 5- di hydr o-

pyrazol0-[4,3-c] quinolin-3-one (435Y: The title
conpound was prepared foIIomAngNPNe procedure

descri bed for 4a using 42 and

4- met hoxyphenyl hydr azi ne. 340 2 (vnw) Exanpl e 44

44a
[0272] 6, 8-Di fl uor o- g/@EEyyl 7- pmpera2|n 1-y1-2,5-di hyd
ro- pyrazol o[ 4, 3- c]HO

28k
[0256] §-Fluoro- 7-(4-hydrbxypiperidin-l -yl)-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-c]quinolin-3-one (28Kk): The title compound was prepared following the procedure
described in the synthesis of 28a using 27a and 4-hydroxypiperidine. 'H-NMR (DMSO-d6)
3 (ppm): 1.54 (2H, brm), 1.87 (2L, brm), 2.85 (2H, brm), 3.20 (1H, m), 3.64 (1H, brm),
4.74 (11, brd, J = 3.84 Hz), 7.10 (1H, m), 7.22 (111, d, J = 7.97 Hz), 7.40 (2H, m), 7.76
(1H, d, I =2.90 Hz), 8.20 (2H, m), 8.64 (1H, 5). m/z 379.2 (MH"). |
Example 35

&
FWO
/N N |

HNQ H
281
10257} 8-Fluoro-7-(perhydrof1,4]-diazepin-1-yl)-2-phenyl-2,5-dihydro-

pyrazolof4,3-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
(DMS0-d6) 8 (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
(MHH.
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qui nolin-3-one (44a): The title conpound was obt ai ned
follow ng procedure described in the synthesis of 19b
wWOI008g5438 and pi perazine. 1H NVR (DVSO d6) 5 P@pup2008/066201
3.05 (4H, brm), 3.32 (4H, brm), 7.02 (1H, m, 7.36
(3H, mM, 7.54 (1H, d, J = 12.0 Hz), 8.28 (2H, d, = 7.8
Hz), 8.40 (1H, s). mz 3Bampld MO Exanple 45 44b
[0273] 6, 8-Di fl uoro-7-(4-tnethyl - pi azin-1
-y1l) - 2- phenyl - 2, 5-di hydr o- pyr azol 3- €]
qui nol i n-3-one (44b): The title co und was obt ai ned
foll om ng procedure described ig-fihe synthesis of 19b
using 43a and 1-nethyl pig dls 1- NVR ( DMBO- d6) 8
(ppm: 2.33 (3H, s), 2.64 3.24 (4H, brm,
7.15 (1H, m, 7.38 ( (2H, m, 8.47 (1H

s). mz 396.4 (Nn-li'—)l\lﬁ 44c [0274] 6,
8-Di fl uoro-7- (nor phohNiLn-4-y1) - 2- phenyl - 2, 5- di hydr o- pyr
az0lo [4,3-e] quinolin-3 -one (44c): The title
conpound was obtai ned fol | 8ng procedure described in

P e e et e v el
-pyrbgold 4, 3ic [ ninplid-Bone) (281) 4 2T S tile rpmp8udd’ waR irepangd, fBlokdng the
procg:c%ulr:el’ desszzr'ibeq ‘n 3tge:>L 43541"[\{8313 Efx 3%? S"sirfrg? 27a and 1-methylperhydro[1,4}-
diazepine. 'H-NMR (DMSO-d6) & (ppm): 1.98 (2H, brm), 2.27 (3H, ), 2.68 (4H, brm),
3.24 (41, brm), 7.15 (2H, m), 7.40 2H, m), 7.76 (1H, d, J = 2.91 Hz), 8.20 (2H, m), 8.64

(1H, 5). m/z392.2 (MH").

28n
[0259} 8-Fluoro-2-(2-fluorophenyl)-7-(piperazin-1-yl)-2, 5-dihydro-pyrazolo
[4,3-cJquinolin-3-one (28n): The title compound was prepared following the procedure
described in the synthesis of 28a using 27¢ and piperazine. "TH-.NMR (CD;OD) & (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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0- 44d [0275]6,
8-Di fl uoro- 2- (4- met hoxyphenyl ) - 7- (4- et hyl pi perazin-1
WO Y008AR4438 di hydr o- pyrazol o [ 4, 3-ci qui nol i n- 3- BOEUS2008/066201
(44d): The title conmpound was obtained follow ng
procedure described in the synthesis of 19b using 43b
and 1-met hyl pi perazi ne. Bxamplad®R (DVBO-d6) El (ppn):
2.28 (3H, s) 2.75 (2H, brm, 2.82 (2H, brm, 3.09 (4H,
brm, 3.75 (3H, s), 6.99 (2H 9. 0 Hz), 7.45
(111, m, 8.06 (2H, d, J = 9.0 Hz)5=8.33 (1H, s). mz
426.2 (MH). C 0 46 [0276] Et Iy4N
4-chl oro-7, 8-di fl uoro-qgi ngli ng- 3xear boxyl ate (46):
The title conpound was pregp ol  owi ng the

procedure descri bed hn\ 2|1 ng Et hyl-7, 8-
di fl uor o- 4- hydr oxy- qui nol i ne- 3gcar boxyl ate i nstead of
3. 1H NWR (CDC13) & ©1.46 (3H, t, J = 7.14 Hz),

4.52 (2H, q, J = 7.14 Hz), .7.60 (1H, n), 8.24 (1H ),
9.25 (1H, s). nmiz 272.7 (M%ﬁ“ WO

2008 6bp 44 38R ISEON R BBRANY - 7-MLRethylpiperazin-1-yl)-2, 5-dikydro-
pyrazolo[4,3-cJquinolin-3-one (280): The title compound was prepared following the

procedure described in the synthesis of 28a using 27¢ and 1-methylpiperazine. 'H-NMR
(CD;OD) & (ppm): 2.23 (3H, s), 2.48 (4H, brm), 2.68 (4H, brm), 7.05 (1H, d, J = 7.7 Hz),
7.16 (2H, m), 7.31 (1H, m), 7.40 (1H, m), 7.66 (11, d, ] = 13.1 Hz), 8.44 (1H, s). m/z
396.2

Example 39
&
N—N

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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[0277]6, 7-Di fl uoro-2-phenyl -2, 5-di hydro-pyrazol o-

[4,3-c] quinolin-3 -one (47a): The title conpound was
w@r@pasads f ol | owi ng the procedure descri bed foPCHES2008/066201

using 46. 1H NVR (DMSO-d6) 8 (ppm:7.17 (1H, m, 7.44

(211, m, 8.04 (1H, ddd,_J =.9.07, 5.22, 2.20 Hz),

8.17, 2H, n), 8.56 (111 Exampled® 298 .3 (Mr). 47b

[027816, 7-Di fl uoro- 2- (2- pyri dy1) -

5-di hydr o- pyrazol o-[ 4, 3- chuinolié?@-one (47b): The

title conpound was prepared foll owrng the procedure

descri bed for 4a using 46 and gy™ dyl-2- hydrazi ne.

1H NVR (DVBO- d6) 8 (ppnF- F=oddd, J = 7.42,

4.94, 1.10 Hz), 7.60 (1H, .0 (111, m, 8.02 (1H

m, 8.18 (1H d, J =8~R& Rz ~\8 49 (1H ddd, J =

4.95, 1.92, 0.83 FE)N\/)57 (118, s). mz 299.3 (MH).

Exanpl e 48 48a

[ 0279] 6- Fl uor o- 2- phenyl - 7- anera2|n ]-y1l-2,5-di hydro-p

yrazol o[ 4, 3-c] quinolin-3-one (48a): The title

coli?6Bhd vbuariot alhedihylyineowiing }té)rbxﬁéenz?hendsé)eﬂ Psleydrox

pyra(ﬂ%é%y-@%%] es'll(%.g- P g&és ?g?fh?tgzr ?é‘rgp %’?Si hpe%g?e#:'f_o'ﬂomng the
prochlﬂg dedckibed Th ,the7sylﬁ’he(sib|‘6f 18a wking 876 ands JmetHylgfpefazine. 'H-NMR

87 (1H, dd,
(DMSO- d6) 5 (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
e
N~N
|
NN
@)
28r

[0263] 8-fluoro-7-(morpholin-4-yl)-2-(thiophen-3-yi)-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 (DMSO0-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/z371.2
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- 8.79, 1.37 Hz), 8.23 (2H, ddd, J = 7.42, 1.65, 1.37
Hz), 8.41 (111, s). mz 364.3 (MH). Exanple 49 48b
w¢ 0@8QaF£a341 uor o- 7- (4-i net hyl - pi perazi n- 1-y1) - 2p@hyen3is/@6201
, 5-di hydr o- pyrazol o [4, 3-c]quinolin-3-one (48b): The
title conpound was obtai ned follow ng procedure
described in the synthesis 9b using 47a and
1- met hyl pi per azi ne. ) 8 (ppm: 2.24
(3H, s), 2.53 (4H, br . (4H, brm, 7.13 (1H, m,
7.26 (111, t, J= 8.79 N7, 42 (211, m), 7.90 (1H,
dd, J =8.79, 1.37 Hz),nN8,23 (2H, ddd, J = 7.42, 1.65,
1.37 Hz), 8.41 (1H, s). rn/z 378.4 (M#). Exanple 50
48c 35

0 - FI - 1- hol i n; 4-y1)-2-ph | -2, 5-di hyd .
DGRET Bt tine el atpiirg (O3 The die
comgﬁﬂiﬁowahd Mpare@bRLNEG theldrodng MseFBUTe SHBST ikiAg dt-Nloro-2-
he syntﬁe5|s of 19b usi ng 47a and nor pholi ne.
nitroadilige MyRad DEB@it6inildng p pRNMR (DBISOHE) bi(emm)); 126746H 4H,= 7.14

o 0off o 0 1 e 0F gl gtoa 33 By 8w fuflsen om

dd, 1M 8.28, 3& tiil m®)281W @486p. 3 (MHt) . Exanple 51

-
N
NG,
36
[0265] 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, i, J = 7.14 Hz), 4.55 (2H, q, = 7.14 Hz), 7.94 (1}, dd, J =
7.14,2.75 Hz), 8.29 (1H, dd, = 8.79, 2.74 Hz), 9.27 (1H, 5). m/z299.7 (MH").

o

N-N
F L =0
l
v
NO,
37
10266] 8-Fluoro-6-nitro-2-phenyl-2, 5-dihydropyrazolo-{4,3-c]quinolin-3-one

(37): The title compound was prepared following the procedure described in Step 3 using
36. m/z325.3 (MHY).
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48d
[ 0282] 6- Fl uor o- 7- (per hydr o[ 1, 4] - di azepi ne- 1-y1) - 2- phen

W@ k608/15+4d8 hydr o- pyrazol o[ 4, 3- c] qui nol i n- 3- onePCH88008/066201
The title conpound was obtai ned follow ng procedure
described in the synthesis of 19b using 47a and
per hydro[ 1, 4] - di azepi ne. 1HNVR/A DNSO-d6) 8 (ppm): 1.96
(211, brm, 2.98 (2H, brm, 211, brm, 3.53 (4H,
brmy, 7.10 (2H, nm), 7.39 (2 7.78 (111, d, J =
8.79 Hz), 8,23 (2H, lp s). mz 378.3 (MO
Exanpl e 52 48e o
[ 028316- Fl uoro-7-(4-i sa opyl pi perazin- 1
-yl)-2-phenyl -2, 5 -di hydrodyrazol o [4, 3-c]
qui nolin-3-one (48e): TheHiitle conpound was obt ai ned
foll owi ng procedure descrlbed in the synthesis of 19b
usi ng 47a and 1-i so- propyl p®er azi ne. 1H NVR ( DVMSQU6)

3 (81, SRRty Do 98 Moo Bl A By -one

(38): rrﬂ"he 8110 8ompblindnvas prepdied 2dllowihg tiR. prdcddiit, despribatd in Step 4 using

406 T). Exanple 53 481
37. ?gﬁ%%Téa% ro-7-(4-iso-propyl pi perazin-1 -yl1)-2- (2

"-pyridyl)-2,5-di hydro- pyrazolo[4, 3-c] quinolin-3
-one (481): The title conpound was obtai ned foll ow ng
procedure described in tBxempladhesis of 19b using 47b
and nor phol i ne. 1H NVR ( DVMSQd6) (ppm: 3.18 (4H
brmy, 3.80 (4H, brm, 7.19 (1H J=7.2, 4.9 Hz),
7.25 (1H, t, J = 8.5 Hz), 7.84 dd, J=8.5, 2.0
Hz), 7.88 (111, dd, J 8.6, 2nOM FE), 8.18 (1H, d, J =
8.4 Hz), 8.43 (1H s)r_8.47 L1 . mz 365.3 (Mﬁ.

N
N

L/

N
|

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, J = 8.51,
2.75 Hz), 8.19 (211, d, J = 7.70 Hz), 8.46 (1H, d, ] = 6.59 Hz). m/z378.4 (MH.
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WD 2008/ 154438PCT/ US2008/ 066201 OHO 49
[ 0285] Et hyl 8-f 1 uor 0- 4- hydr oxy-6-trifl uoromet hyl - qui nol

wWOo p@s35438 boxyl ate (49): The title conpound WaBCT/US2008/066201
prepared followi ng the procedure described in Step 1
using 2-fluoro-4-trifluoronethyl-aniline instead of
4-nitroaniline. 11-1- NNF&(@MBG) 8 (ppm: 1.25 (3H,
t, J =7.14 Hz), 4.11 (2H, J = 7.14 Hz), 8.00 (2H,
nM, 870 (1H, s). m Cl 0 50 [0286]Et hyl
4-chl oro-8-fl uoro-6-t d"yT™ qui nol i ne- 3- ear box
ylate (50): The title pnound was prepared foll ow ng
t he procedure descrifbed]in™tep 2 using 49 instead of
3. 11-1-NMR (CDC13) 8 (ppm: 1.47 (3H, t, J = 7.14
Hz), 4.56 (211, q, J = 7. 14, ), 8.16 (111, d, J =
10.89 Hz), 8.48 (1H, d, =76.59 Hz), 9.24 (1H, s).
M p288R. 7 KiiF¥-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 (CDCl3) & (ppm):
1.44 (3H, t, J = 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 [_~=0
|
F N
E H
43a

10270] 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, 3, m),
8.16 (2H, m), 8.60 (1H, s). m/z 316.2 (MH").
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51

[ 0287] 6- Fl uor o- 2- phenyl - 8-tri fl uoronet hyl -2, 5-di hydr o-
w@yoosasisss 14, 3-0 qui nol i n-3-one (51): The titlBCT/US2008/066201

compound was prepared fol | owing the procedure

descri bed for 4a using 50. 1H NI\/R (DVSO-d6) 8

(ppm):7.18 (1H, m, 7.21 (2H, m,°8.17 (4H, nm), 8.88

(1H, s). mz 348.3 (MO WO

2008/ 154438PCT/ US2008/ 066201 pl e 54 N-N 52a

[ 0288] 2- Phenyl - 6- pi perazi n-1-yI-8-trifl uoronethyl-2, 5-

di hydr o- pyrazol o[ 4, 3- cl qU| o‘ n-3-one (52a): The

title conpound was dB @ e~f o 1w ng procedure

51

hed
described in the synt w 19b using 51 and
BONI6) 8 (ppm): 3.04 (4H,

pi perazine. 11-1-NVk
brmy, 3.31 (4H, brm), 7g07H1H m, 7.40 (2H m), 7.93

(1H, s), 8.09 (1H s), 5. 28 (2H, m), 8.61 (1H s). mz
414.3 (NH+). 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, d,J = 12.0 Hz), 8.28 (2H, d,J
=78 Hz), 8.40 (1H,s). m/z382.4 (MH").

-03 -



Exanpl e 55 52b

[ 0289] 2- Phenyl - 6- (4- et hyl pi perazin-1-yl1)-8-trifluoror
woedosyb4423 5- di hydro- pyrazol o[ 4, 3- c] qui nol i n- 3PONES2008/066201

(52b): The title conmpound was obtained follow ng

procedure described in the synthesis of 19b using 51

and 4- net hyl pi per azi ne. Ei&lﬂl%léﬁi( DVSO- d6) 8 (ppn): 2.25

(3H, s), 2.55 (411, brm, 3.01 (4; brmy, 7.16 (1H

nm, 7.45 (2H, t, J = 7.96 Hz), 8. 111, s), 8.19

(1H, s), 8.22 (2H, m, 8.80 (1H, BF/ mz 428.3 (MH).

Exanpl e 56 N-N

[ 0290] 2- Phenyl - 6- ( per hym

oronmet hyl -2, 5 - dihydro-ff

-one (52c): The title i ¥ ,Mas obtained foll ow ng

procedure descri bedr\j n fhelsym hesis of 19b using 51

and perhydro[ 1, 4] - i pi nE.  1HNVR (DVMSO-d6) 5 (ppm:

1.94 (21-1, brm, 2.20 (2Fkﬂ§rn), 3.17 (4H, brn), 3.38

(2H, brm, 7.17 (1H m, 7. (2H, t, .1 =7.96 Hz),

8.[0473|1H, 65 DifBuw2d 74(1WlethypipeBaf- 1022 -padnyl-8, Bihpdiokpyrazolo

1z 428.

s). . m 3 (IVHH) . .
[4,3-c]quinolin-3-one (44$b): )The title compound was obtained following procedure
described in the synthesis of 19b using 43a and 1-methylpiperazine. 'H-NMR (DMSO-d6)
8 (ppm): 2.33 (3H, s), 2.64 (4H, brm), 3.24 (4H, brm), 7.15 (1H, m), 7.38 (3H, m), 8.18

(2H, m), 8.47 (1H, s). m/z396.4 (MH").

Fepine-1-A-8-triflu
zolfo [4,3-c] quinolin-3

Example 46
N—N
F ! o)
l
NN
O F
44c¢

[0274] 6,8-Difluoro-7-(morpholin-4-yl)-2-phenyl-2, 5-dihydro-pyrazolo{4,3-c]
quinolin-3-one (44c): The title compound was obtained following procedure described in
the synthesis of 19b using 43a and morpholine. TH-NMR (DMSO-d6) & (ppm): 3.17 (41,
brm), 3.78 (4H, brm), 7.15 (11, m), 7.42 (3H, m), 8.17 (2H, m), 8.49 (1H, s). m/z 383.4
(MH").

-94 -



Exanpl e 57 52d
[ 0291] 2- Phenyl - 6- (4-i so- propyl pi perazin- |

wo ydogABHBS i f1 uorornet hyl-2, 5-di hydro- pyrazol op¢HUSB0ED66201
qui nolin-3-one (52d): The title conpound was obt ai ned
foll owi ng procedure described in the synthesis of 19b
usi ng 51 and 1-i so- pr op¥xpmplerdlzi ne. 1H NMR (CD30D) 6
(ppm: 2.05 (4H, brm, 2.50 (6H, brg), 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 s), @ (1H, s). mz
456. 3 (MH). WD 2008/ 154438PCT/4S2008/ 066201 54
[0292] 7,8, 9-Trifluoro-2-phenylyZ 5-di hydr o-pyrazol o-
[4, 3-c] quinolin-3 -ope (54)y title conpound was
prepared follow ng the d8scribed for 4a in
four steps starting 0 5Jtrifluoroaniline.
1H NVR (DVBO- d6) 8 (Eﬂfq: CAIP(IH, t, J = 7.82 Hz),
7.42 (2H, m), 7.5LNJIH nF, 8.15 (2H, m), 8.77 (1H
S). in/lz 316.3 (M#H). Exangkg 58

[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
(DMSO0-d6) 8 (ppm): 2.28 (3H, s) 2.75 (2H, brm), 2.82 (2H, brm), 3.09 (4H, brm), 3.75
(3H, s), 6.99 (2H, d, ] = 9.0 Hz), 7.45 (1H, m), 8.06 2H, d, J = 9.0 Hz), 8.33 (1H, s). m/z
426.2 (M.

46
[0276] Ethyl 4-chloro-7,8-difluoro-quinoline-3-carboxylate (46):  The fitle
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 (CDCl;) & (ppm): 1.46
(3H, t, ] = 7.14 Hz), 4.52 (2H, q, ] = 7.14 Hz), 7.60 (1H, m), 8.24 (1H, m), 9.25 (111, s).
m/z 272.7 (MH").
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55 [0293] 7
, 9-Bi s(inorpholin-4-yl)-8-fluoro-2-phenyl-2, 5
weo doosysles pyrazol o [4, 3-c] quinolin-3 -one (5BQT/US1008/066201
title conpound was obtai ned follow ng procedure
described in the synthesis of 19b using 53 and
nmor phol i ne. 11-1-NWMR (DMSO) 6 Y): 3.06 (4H, brn,
3.22 (4H, brm, 3.76 (4H, brm \=3/86 (4H, brm, 6.81
(1H, d, J = 6.7 Hz), 7.15 (J,@,Nn) 7.46 (2H, m, 8.18
(211, m, 8.57 (111, s). mz 45Q.3 (MH). WO
2008/ 154438PCT/ US2008/ 7O
[ 0294] 6, 8-Di f | uor o- 2- |5-dihydro-pyrazo|o-[4,3-
c] qui nol i n-3-one (57): e Mtle conpound was prepared
follow ng the procedure fdescribed for 4a in four steps
starting from2, 4- dlfluorg?nlllne. 11-1- NMR ( DMSO- d6)
8 (ppm:7.17 (1H, dt , (.7 Hz), 7.42 (2H, t, J
6277]HZ) 6, 771)%06@21-]9@@1,2 ﬁdﬁ&dt(ozﬁjfmﬁwo /9 3-e]§'uz;8@z:r£33 e
1H, s). mz 298,2 N+Hk npl e 59 58
(47a1"o b@}lée goapgwiﬂ)waharqpﬁmd folowig %ﬁ;ﬁfﬁ@ 5 -gFHipg éorpﬁﬁ using

46. FEIRADNEOHE) BOb:7.17 (11, m), 7.44 2H, m), 8.04 (1H, ddd, J = 9.07,
522,220 H7), 8.17, 2, m), 8.56 (1H, ). m/z 298.3 (MH").

7 N

=N

N—N
/

O
F N
F ‘H
47Th
[0278} 6, 7-Diftuoro-2-(2-pyridyl)-2,5-dihydro-pyrazolo-{4,3-cJquinolin-3-one
(47b): The title compound was prepared following the procedure described for 4a using 46
and pyridyl-2-hydrazine. 'H-NMR (DMS0-d6) 8 (ppm):7.24 (1H, ddd, J=7.42,4.94, 1.10
Hz), 7.60 (1H, m), 7.90 (111, 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, s). m/z299.3 (MH").
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3-one (58a): The title conpound was obtained foll ow ng
procedure described in the synthesis of 19b using 53
wapasmeuphol i ne. 1H NVR (DMSO-d6) 6 (ppm: 2. 8BCT/4%2008/066201
brrn), 3.22 (4H, brm, 3.56 (411, brm, 3.77 (4H
brmy, 7.11 (1H, m, 7.26 (2H dd, J = 6.2, 1.9 Hz),
7.41 (2H, dd, S = 7.8 <Exempley48 8 20 (2H, d, J = 8.6
Hz), 8.26 (1H, s). nmlz 432.4 (M) WO
2008/ 154438PCT/ US2008/ 066201 Exadp 60 [0296]6,
8-Bis (4-iso- propylpiperazin- I
-yl) - 2- phenyl 5-di hydro-pyrameho [4 , 3 -
cl qui nolin-3 one (58b): The titl e=ggnmpound was
obt ai ned fol | owi ng proced degcribed in the
synthesis of 19b u3| . I SO- propylplpera2|ne
1H NMR ( DVMSO- d6) 6 Avg .9 (611, d, J = 6.8 Hz),
1.01 (611, d, J 2.72 (4H, brn), 2.83 (611,
br,m, 2.92 (4H brn) 3 ﬁ$84411, brmy, 7.19 (311, m,
7.41 (2H, m, 8.24 (311, mz 514.4 (MH). OHO 60
[ O@ATYIEL hyl.F luoro-Z—phenyl 7-p1_perazm 1-yi-2,5-dihydro-pyrazolof4, 3- c]
7- dlfluoro 4- hydr oxy- 2- et hy qU|noh|ne 3- car box
qum@fv’( éfyye (48030 Teithle omngmng U‘@F@ faing gPHowig RIPeduTS sehibed in

the%ﬁ@f ydrhgﬁgu?gkﬂ &ﬂﬁﬁ §?$ﬁ% (Eéég?ggggt ?HD'303(4H

brm)( 3 11 (¢I€I,Ulb1’m)) 7. 0& (I\H Nn}jl’i’mﬁ’t M, ad@t a5t GB) V.36 (281, i) 17180 (BH, dd, J

t enperat u he m xture t. 120

- s A SIS s e T SR Ut 305 Sl S,
7- 4- hydr oxy- 2- net hyl - qui nol i ne- 3-carboxylic acid ethyl
ester (2g) was precipitated with water foll owed by
filtration. 1H NVR ( DVB@xépld4d ppm: 1.21 (3H, t, J -
7.14 hz), 2.30 (311, s), 4.10 (2H,—q, - 7.14 Hz),
7.43 (111, dd, J = 10.71, 7.69 Hz .82 (1H, dd, J =
10.69, 8.24 Hz. mz 268.7 (ML14").
2008/ 154438PCT/ US2008/ 066201 Cin-®y

&)
N N
NS N
48b
10280] 6-Fluoro-7-(4-methyl-piperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo -

[4,3-¢]quinolin-3-one (48b): The title compound was obtained following procedure
described in the synthesis of 19b using 47a and 1-methylpiperazine. 'H-NMR (DMSO0-d6)
8 (ppm): 2.24 (3H, s), 2.53 (4H, brm), 3.18 (4H, brm), 7.13 (1H, m), 7.26 (1H, t, ] =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 (MIT").
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61 [ 02981Et hyl
4-chl oro-6, 7-di fl uor o- 2- et hyl - qui nol i ne- 3- car boxyl at e

W@ 8dop/1sA3suspensi on of 4-hydroxy qui noline 60 PEBUS2008/066201
refluxed wi th phosphorus oxychloride for 30 m nutes.
To the cool ed reaction m xture was added aqueous
ammoni a and the product ExampkhtGi ned by extracting
with methyl ene chloride, dried oy sodi um sul f at e and
concentrated in vacuo. 1H NWR ( ) 6 (ppm: 1.44
(3H, t, J =7.14 Hz), 2.70 (3H, , =
7.14 Hz), 7.62 (1H t, J = 7.9Nz), 7.78 (1H, dd, J =
10.71, 7.69 Hz), 7.95 (2H_.d, .72, 8.24 Hz). mz
286.7 (M.-14). 62
[ 029917, 8-Di f | uor o- < phenyl - 2, 5-di hydr o- pyraz
olo one ( 62): Th elti onHound was synt hesi zed
foll owi ng the procegur% defscri bed in synt hesi s of 4a
usi ng 61 and phenyl hydrazi ?e 1H NNR (DVSO- d6) 8
(ppn) 2.80 (3H, s), 6.87 , 7.19 (1H, m,

p2sin H3 1621)7‘1540170 4-¥m6ﬂﬁﬁolzm4l Yk g eﬁﬂlj S—Hﬁhydr% PFatoléfs, 3-c]
..Mz e
qum%eétws {#glo ﬂalemt meougd mﬂé@ytwmd pB@walgu mo¢edyne gesgribed in

e SRS O L SES L RSO b o

brm}, B%q&ntm@l $1of(1ﬂ&h) wszm@HGZ J&HSWPIPMV’/MI e, n’l)WNW]H dd,J
7% Fg f} &i} 87 (4H, brm,

=8. d)ﬁ3(H 86%&5 171),1&942(@ S}r) m/273 3(MHY, dd, J =
8.24, 7.69 Hz), 7.72 (111, d, J - 13.19 Hz), 8.19 (2H,
dd, J = 8.79, 1.10 Hz), mz 378.4 (MH).

4.50 (2H, q, J

Example 51
N—N
! 0
|
T
HN\) F
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 (DMSO-d6) & (ppm}): 1.96 (2H, brm), 2.98 (2H, brm), 3.10 (2H, brm), 3.53 (4H,
brm), 7.10 (ZH, m), 7.39 (2H, m), 7.78 (1H, d, J = 8.79 Hz), 8.23 (2H, m), 8.36 (1H, s).
m/z 378.3 (MH).
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Exanple 62 63b
[ 0301] 8- Fl uor o- 4- et hyl - 7-r nor phol i n-4-y1- 2- phenyl - 2,
wo doosyslies pyrazol o [ 4, 3-ci qui nol i n-3-one (63b)PCiB2008/066201
title conpound was obtai ned follow ng procedure
described in the synthesis of 19b using 62 and
nor phol i ne. 1H NVR ( Dve&xampleg2 ppm): 2.74 (3H, s),
3.11 (4H, brm, 3.77 (4H, brm, 7. (21-1, m, 7.41
(211, dd, m, 7.76 (1H d, J = 12. ), 8.18 (2H, d,
J = 8.51 Hz), ink 379.4 (M+). BI CAL EXAMPLES
10302] The ability of a conpoundnedNscl osed herein to
act as ligand to the benzodiazehi pe=site of GABAA can
be determ ned using pharne [

well known in the art 1
1050 val ues for the i&iﬁ%ll i etH conpounds range from
sub nMto 10 p. 11. 3-concentrati on dose response

curve. Benzodi azepilne bindi ng assay [0303] Whol e brain
(except cerebel lum of nalg Wstar derived rats

wei ghing 175 E 25 g were u g to prepare GABAA central
be[ozzsﬁ] az Qspmsrd-mﬁwoqfropﬂpiﬁardﬁzmh@gmnﬁh@zymfsfcﬁhyc@&lpyrazoza

al i quot _was 1 ncubated wth

4 3{&%@%&%& a(é%q)am%rtlé@ aempgred s th@meéxi@élpwmmsocedure

descxﬁ@ﬁnQ%%ﬁs peCI :ig{) %Iglrl‘]lg r4?§ Gh¢ ?'IQJ'PI%E@Q%%Z% . Ql-ﬁivfﬁ %MSO—

ds) a)(p?ﬁgnpez ebH14 1= 8304 fz ws ae R, Mntsnes mar(eH brm), 7.12
te

red and washed, the filters were then counted to
(1H, ) 3hi(AE. 1031908 (Fm); $-48 EFdm), Sgedil i al miz M
Test conmpounds were tested in duplicate according to
the required concentrations (Danm H W, et al. (1978)
Res. Comm Chem Pat hol .EsBhmievdTol . 22: 597-560

i ncorporated herein inits entire:izggpeth, RC., et

al. (1979) Life Sci. 24: 351-357 i por at ed herein
inits entirety). Exanples of acti :

N—N

48f
[0284] 6-Fluoro-7-(4-iso-propylpiperazin-1-yl)-2-(2 -pyridyl)-2, 5-dihydro-
pyrazolof4,3-c]quinolin-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, J =
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, s), 8.47 1H,m). m/z 365.3 (MH").
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[0304] wherein: A indicates an 1 C50 of >1nM B indicates

an 1050 of <1mM C indicates an |1 C50 of <1nM [0305]All
waeooppasads di scl osed in Table 1 are assuned t opOEUSTEM66201

as neutral. If not indicated, a hydrogen atomis

assunmed to be present on n|tr00en atons to provide a

neutral conpound. The corrp d§ of Table 1 can exist

in additional i somﬁa@ ~exanpl e, the
ng

conmpounds can exi st as to ers of the drawn
enconpass all possible tautoners of the drawn

structures. The conpou tiscl osed in Table 1

structures. One of skill in the art will understand
that a conpound can exi st Hﬁ different taut onmeric
2[3] ur e?ﬁpﬁ ho%)% Mgﬂ&h%ﬁ@molme -3-carboxylate
nnen enco assi ng e co oun
(49):eThe tifld b@mmmﬂmmrsparéthfo&b&nng the mlodetlereadescribed in Step 1 using
tautomerics forms of the conpounds ang_the eﬁyll g?B
2-flugrerdrriiiroseinethylopnilincinptearbol ‘hflltliﬁ’éﬂ’@éla pm):

1.25 Eﬁft {0f S 7 Qjohgg}t(gﬁahét P=7 dlfhcﬁ%%% @Al Qt),atﬁ% HIOM). m/z 304.2

ts are 1 at
(MH2008/ 154438PCT/ US2008/ 066201 Table 1 No, Structure
BZ bi ndi ng assay (1050) EP Result

Fgc [ 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 (CDCl3) & (ppm): 1.47 (3H, t, ] = 7.14 Hz), 4.56 (2H, q,J = 7.14
Hz), 8.16 (1M, 4, J = 10.89 Hz), 8.48 (1H, d, J = 6.59 Hz), 9.24 (1H, s). m/z322.7 (MH".

-

N-N
FoC Wa®
|
N
F
51
[0287] 6-Fluoro-2-phenyl-8-trifluoromethyl-2, 5-dihydro-pyrazolo-{4,3-c]

quinolin-3-one (51): The title compound was prepared following the procedure described
for 4a using 50. 'H-NMR (DMSQ-d6) & (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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No. Structure BZ binding assay (1050) EP Result Q
IsrThN-N ¢, N
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Example 54

FaC (=0

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 (DMS0-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/z 414.3 (MH").

Example 55

&

N-N
FaC (=0
l
N
()
N
|
52b
[0289] 2-Phenyl-6-(4-methylpiperazin-1-yl)-8-trifluoromethyl-2, 5-dihydro-
pyrazolof4,3-c]quinolin-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, 5), 2.55 (4H, brm), 3.01 (4H, brm), 7.16 (1H, m), 7.45 (2H,

t,J=7.96 Hz), 8.01 (111, 5), 8.19 (1H, s), 8.22 (2H, m), 8.80 (1H, s). m/z 428.3 (MH").
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Example 56

&

N-N
/

|
N
N3 H
QNH
52¢
[0290] 2-Phenyl-6-(perhydrof1,4)-diazepine-1-yl)-8-trifluoromethyl-2,5- |
dilydro-pyrazolof4, 3-cJquinolin-3-one (52¢). The title compound was obtained following

FsC o)

procedurc described in the synthesis of 19b using 51 and perhydro[1,4]-diazepine. 'H-
NMR (DMSO0-d6) & (ppm): 1.94 (2H, brm), 2.20 (2H, brm), 3.17 (4H, brm), 3.38 (2L,
brm), 7.17 (1H, m), 7.43 (2H, t, J = 7.96 Hz), 8.04 (1H, s), 8.20 (111, m), 8.26 (2H, s), 8.80
(1H, 5). m/z428.3 (MH").

Example 57

FsC

52d
[0291] 2-Phenyl-6-(4-iso-propylpiperazin-1-yl)-8-trifluoromethyl-2, 5-dihydro-
pyrazolof4,3-c]quinolin-3-one (52d):  The ftitle compound was obtained following
procedure described in the synthesis of 19b using 51 and 1-iso-propylpiperazine. 'H-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, s), 8.75 (1H, 5). m/z456.3 (MH").
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54
10292] 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 (DMSO0-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, 5). m/z316.3 (MH).

Example 58
®
N N-N

F (=0
|
e
o/
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. TH-NMR (DMSO) 8 (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, 5). m/z450.3 (MH").

- 103 -



28k HO N-N 1011 B 7d C N-NN46 i IW B Pos

WO 2008/154438 PCT/US2008/066201

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, ] = 0.8, 7.7
Hz), 7.42 (2H, t, 1= 7.7 Hz), 7.74 (2H, m), 8.18 (2H, dd, ] = 7.8, 0.7 Hz), 8.52 (1H, 5). m/z
298.2 (MHM.

Example 59

58a
[0295] 6,8-Bis(morpholin-4-yl)-2-phenyl-2, 5-dihydro-pyrazolof4, 3-c]quinolin-
3-ome (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 (4H, brm), 3.56 (4H, brm), 3.77 (4H, brm), 7.11 (1H, m), 7.26 (2H, dd, F = 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, s). m/z 4324
(MHM.
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Example 60

S8b
[0296] 6,8-Bis(4-iso-propylpiperazin-1-yi)-2-phenyl-2, 5-dihydro-pyrazolo[4, 3-
cJquinolin-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, J = 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-methyl-quinoline-3-carboxylic acid
ethyl ester (2g) was precipitated with water followed by filtration. 'H NMR (DMSO0-d6) &
(ppm): 1.21 (3H, t, J = 7.14 hz), 2.30 3H, s), 4.10 (2H, q, ] = 7.14 Hz), 743 (1H, dd, ] =
10.71, 7.69 Hz), 7.82 (1H, dd, J =10.69, 8.24 Hz. m/z268.7 (MHM.
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61

[0298] Ethyl 4-chloro-6, 7-diﬂu0rb-2-methyl—quinoline-3-carboxylate (61 A
suspension of 4-hydroxy quinoline 60 was refluxed with phosphorus oxychloride for 30
minutes. To the cocled reaction mixture was added aqueous ammonia and the product was
obtained by extracting with methylene chloride, dried over sodium sulfate and concentrated
in vacuo. "HNMR (CDCls) & (ppm): 1.44 (3H, t, J = 7.14 11z), 2.70 (3H, 5), 4.50 2H, q, J
= 7.14 Hz), 7.62 (1H, t, J = 7.69 Hz), 7.78 (1H, dd, J] = 10.71, 7.69 Hz), 7.95 2H, d, ] =
10.72, 8.24 Hz). m/z286.7 (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 (DMSO0-d6) & (ppm): 2.80 (3H,
s), 6.87 (111, m), 7.19 (1H, m), 7.34 (1H, m), 7.42 (1H, m), 7.61 (11, m), 8.17 (1H, m).
m/z 312.2 (MH"),
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2008/ 154438PCT/ US2008/ 066201 [ 0306] The nodul ati on of
W@EABSAs{4EsCct i on is determ ned by changes in curPCEUB2088066201

determ ned in an el ectrophysi ol ogy assay, as is

det ai | ed bel ow. El ectrophysi ol ogy Assay Preparation

of RNA 10307] nRNA was pESBapEDLK rom | yophilized

plasm d pellets containing cDNA i rts encodi ng the

speci fic GABAA receptor subunit, encodi ng the

cc2, a3, and 73 subunits were sub ned into

pBl uescript, SIC. cDNAs encodi RgNthe a 1 and a 5

subunits were subcl onedrj nt.o p¥ C whiy| e cDNA encodi ng

the 132 subunit was subcl pcDNAL The cDNA

construct encoding t Is in the pGH19

expressi on constru over ni ghﬁ cul tures of

transforned DH5a bacterial cells were perforned to

grow sufficient quantities % mexi prep isolation of

the plasm d cDNA. The resul6 I'ng plasm d cDNA was

| i [0880) zed-Blyo-gestind2-plciiy- Apzpamt‘mpg»l B,t‘iedzhydro—pymzoloﬁ 3-

estriction enzKrre that cl eaves d| st 0 the cDNA

C]‘I”{”iﬁ@éﬁo’[%@éf‘ )-(&he tila sPmpRIHA wag 8t taylsg @ﬁo‘@ag iproqedpy, described

ti
n 15Rale {0 58] LP A BodtE’ AR GATSS, FPMR: 276 G
s), 2;8|7€(nBIL beh), er@)If Glﬂ{ribrﬁx)a(m{d) (2 cool .40 {2 ddydo= By 4e T isaridt), 7.72
ecipitatio S _ass
11 B roBeoien B alhandreb 1€ (1Bl wiar fla iy
Sanpl es were stored at -20 C until use. In vitro
transcription was perfornmed with T7 RNA pol yner ase.
mMRNA was then stored at Ex@@pl éhtil use. Plasm ds were
linearized with appropriate restrjiction enzynes before
in vitro transcription using the age Machine kit
(Anbi on, Austin, TX). GABAA receptoef expression in

Xenopus oocytes N-N
F [_"=0
|
S
O
63b

[0301] 8-Fluoro-4-methyl-7-morpholin-4-yl-2-phenyl-2, 5-dihydro-pyrazolo
[4,3-cJquinolin-3-one (63b). The title compound was obtained following procedure
described in the synthesis of 19b using 62 and morpholine. 'H-NMR (DMSOQ-d6) 8 (ppm):
2.74 (3H, 5), 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").

BIOLOGICATL EXAMPLES
j0302] The ability of a compound disclosed herein to act as ligand to the

benzodiazepine site of GABA4 can be determined using pharmacological models which are
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103081GABAA receptor expression in Xenopus oocytes:
Fol |l owi ng 45 mm of 0. 15% Tri cai ne anest hesi a, an
wo@siisfassecti on containing the follicul ar oocptEYSWES066201
renoved fromthe frog through a | ateral abdoni nal
i,nci si.on, Qocytes vver? i mredi ately placed in a .
well &apwp imthe g8 Sing iheofollonare asey mvihavifen aluesfoxde exemplified

comBl 055 p I A YRS 2oy B P 200
Fol l owi ng 1.5-2 hour incubation in 0.2% col | agenase

(type.ll, Sigma Chemical Co., St. Louis, MDJ at room
@l NIy gNE@p@Yvi dual Dunont stage V and VI oocytes

we r ansi . ' -0t ai .
oveB03) BNSVRIIE Behih CoRfon ORHRARN SRS WiREPBFRA ratp weighing
175 #VRS Ny S@fe (s8R torirepé®l GABKL, GatmiOdpRzdlia8pint re@p@ir2in Na-K

ool 3, s S B35 (o RN B

60 mimflds /12528; %%Eex"i‘iﬂgntk‘ SREE bQForRXReh HERESnds S HRY¥Sce of 30 pM of

post-injectioh. Qocytes were injected solution using
GABan eVackpeeificc bimdingoivag estirited Dn uhergpnebenddr odrr@l iyl BAHiazepam.
with 50 nL,_of RNA containing 0.3-0.5 ng of each .3
Membugsighiwergn{dicrgsl andy washeg, fhe gB‘?rSTﬁ?eith?ré&?‘éﬁe‘g&ﬁté%mm (CH)-
. sed .: i z f 4 L OR;
iS5 Dot R TRA CBARLe TR Sodfemiastyde IR) M ieAs il Bline o
the 2008¢dl TAHSGRRETIISAVOBMOGENO] of CR0Q] WA s e flomtis GheroRathol.

curr S pocyt es ressi.ng A, I ec or .
o b2 T O SR B AR SEE A i) e
Sci. 241Blsi {358 indoipdries hb{éﬁiihliﬁféﬂﬁfbéyg! nc., Foster CGty, CA)

(Park-Chung,” M A, et al. (1999) Brain Res. 830: 72-87

incorporated herein in its entirety). M croel ectrodes
E re fabricated fromboro silicate glass capillaries
M&X"I o2 amed pipette puller (Sutter Instrunent

CoFog,g@ﬁ). WMizgiael ectrode resi stance was 1-3 MO when

filled with 3 MKCL. The oocyte recordi ng chanber was

coAtindigaigs py e of ut@¥ wi t h ND-96 sol ution. Oocytes

werke t ?ﬂl\ﬂl ng potential of -70nmVv during

da amgi(?%%?%ﬁ@{ﬁﬁ% e menbrane current was filtered at

10 (Hadrbds saipy, efl<atM100 Hz. Conpounds were applied by

a gravity-driven external per I on _syste The

wol@d05h vl semppun disclnsed g ﬁ%ﬁ%ﬂ&%%sﬁu £ togef g noutral

i oS & US hQGmBE So B BfeaXitHatBir¥peatatbiks @€ provide a
Ifn%lgﬁ%lg%%% apy&%gti on was 20-25 sgc.fql I ovy&_*dg by a | P
neutrdl wompowef.  Tho campowds bf TEbled crocpxisiin additionad isomesicgrms, for

rf usi on was, conputer controll by cus \Y;
exarBilp ORI aR FOERS of e Rl ARG PGS hpounds
disciREPEI PAHK € chddnpidll pbRRite tamRensef tatfavir aricareh One of skill

oocyte were fitted to the H |l equatjon by non-Ilinear
in thegrtewdl vndasiprd) thahea eempgungneany eggain=different tautomeric forms or

o PRI, AN TR Ry o

equili'Bﬁuiﬁfm@'nl'@dist respenshe d;ﬂ:érérﬁ thitemiekitd f(gmefdf itlr:]e'b eompaeurdls @nd the
is the concentration of agonjst. Based o e
equidigrisen betiern faldclopmh Lan sy Ydluenged By, o %aaroréﬁ\ﬁs’ifev@et salts,
inclg(ﬁhg ﬁgﬁd%@?itit)ﬁﬁalf\saacf@aﬁblP?méﬁlgl%féﬁb' nation, and this
contentration was used for sSubsequent nodul ator
concentration-response studies. Peak current
measurenents were normalized and expressed as a
fraction of the peak control current nmeasurenents.
Control current responses tp,@an EC20 concentration of
GABA were re-determ ned after every 2-4 nodul at or
appl i cations. Percent nodul ati on was determ ned by the
equation: % change =x 100 where | is the contro
response at the GABA EC20 and |I' the response in the
presence of nodul ator (Lippa A et al. (2005) Proc.
Natl. Acad. Sci. USA 102(20): 7380-7385 incorporated
herein in its entirety). [0311] Sone conpounds showed

e .
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each Re and Rf is independently selected from
hydr ogen, (G -C6)al kyl, aryl, heteroaryl, heterocycle,

wo vawsasapal kyl aryl, aryl (G -C6)al kyl, PCT/US2008/066201
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1 NNQ (RL)3ft 7\-\ X\ ( L "NR2 (la) or a tautomer

thereof, or their pharmaceutically acceptable salts,
wob@sass3s’ is CMor N 4. The conpound PET/CR208066201
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or a tautonmer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 5. The
wa@ooppassads of claim4 that has the formula (1 cPCDUSH08/066201

tautonmer thereof, or their pharmaceutically acceptable

sat-ts,—whereth +s—EMor—N. 6—Fhe—cenpound—ot—clatlm4
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[0306] The modulation of GABA4 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 GABA 4 receptor subunit. cDNAs encoding the o2, a3, and v3
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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(le) or a tautonmer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N 8.The
waooppassads of claim4 that has the formula |If: PCT/{B10p8/066201
or a tautoner thereof, or their phatinaceutically
accept able salts, vvherelnYls CMor N 9. The
PeDNeWhs oL BN AC Fenstiigt encadingathe 1 s subyail i lpgthem@ﬂlﬂi\wwresswn

construct. Overnight cultures of transformed DH5a bacterial cells were performed to grow
sufficient quantities for maxiprep isolation of the plasmid ¢cDNA. The resulting plasmid
cDNA was linearized by digestion with an appropriate restriction enzyme that cleaves
distal to the cDNA insert [Xbal (o, $2), Notl («3,v2 s), Sacll («2), or Apal (aS)].
Following digestion, plasmid cDNA was treated with proteinase K. and extracted with
phenol/chlorofornyisoamy! 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. In 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 4 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, MgSQO; 0.82 mM, KCI 1 mM, Ca(NO;), 0.33 mM, CaCl, 0.41 mM,
Tris/HCl 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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Q(R1)3 ON 1 NR2 (lg) or a tautoner thereof, or their
phar maceutically acceptable salts, wherein Y is CM or

wd2008054430e conmpound of claim9 that has the fepCcTvUB208/066201
lh:  / MY\ NNPF /-\-\ ON- ( 4/1-1A (R1) 2l

[0309] Measurements of ion currents from oocytes expressing GABAj4
receptors were performed using a Warner two-electrode voltage-clamp amplifier (Warner
Instruments, Inc., Foster City, CA) (Park-Chung, MLA, ef 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:

lgapa = Emax/(1+(ECsp/c)nH)

[0310] Emax is the maximum response, ECs is the concentration producing
50% of the maximal response, ny is the Hill coefficient and ¢ is the concenfration of
agonist. Based on the GABA concentration-response curve fit, an ECyo 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. Control current
responses to an ECyp concentration of GABA were re-determined after every 2-4 modulator
applications. Percent modulation was determined by the equation:

% change = (171-1) x 100

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

incorporated herein in its entirety).
[0311] Some compounds showed positive modulation and some showed

negative modulation at a screening concentration of 10 pM,
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(HO or a tautoner thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 11.The
wa@ooppassads of claim9 that has the formula li: pQQiRIop&066201

\--\N)/r. F MY NN (li) or a tautomer thereof, or

their pharmaceutically acceptable salts, wherein Y is

CM or N.

Object Recognition Assav

[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 result 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. Nail. Acad. Sci. USA 100:
10518-10522 incorporated herein in its entirety). Recent neuroimaging studies in humans
demonstrated that memory in object recognition depends on prefrontal cortex (PFC)
(Deibert, E., 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, I. (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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12. The conpound of claim9 that has the fornula 1j: M
Y\ NN or a tautoner thereof, or their
w@basmeaesit i cal | y acceptabl e salts, wherein Y PeT/GM008/066201
N. 13. The compound of claim9 that has the fornul a
MY Q(R1)2 0/-\N\ CAN R2 (1k) or a tauto
CUI'VF h@arbbﬁ inflypnged diyrmpagxpaimgntab and physicekbynarigbles, \ybmh snclude but

are Mmeﬁrﬁit& %, tém%ﬁ[*e, I\IIulnldlty, 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 L=48 ¢cm; W=38 cm and H=20 cm; for rats: a Plexiglas box of L=70 cm;
W=60 cm and H=35 c¢m). 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. US4 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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14. The conpound of claim3 that has the fornmula I1:

(I'l) or a tautoner thereof, or their pharmaceutically
wac@spsabs e salts, wherein "Vis CMor N 15. BOEUS2008/066201

compound of claim 14 that has the formula Im L \QY)

Lhé{P%)eﬁtF ffh%?%wgiﬁ?a@g\{f%{g VeGP via sppnediehd Yideg Semfrgsysiem.
Typb$ 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 to sample, etc),
executive function (task-switching, etc.) and attentional processes (priming, etc). Twenty-
four hour memory retention represents a measure of long-term memory, to which STM is
converted through the molecular and cellular processes of memory consolidation. LTM
contributes to lasting cognitive functions such as reference memory.

[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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16. The conpound of claim 14 that has the formula In:
(In) or a tautoner thereof, or their pharmaceutically
wacaspsabs e salts, wherein Yis CMor N 17. TPeT/US2008/066201
conmpound of claim 14 that has the formula lo: L,QP
RI)2 N N CIR2 (lo) or a tautomer thereof, or their
cally acceptable salts, wherein Y is CM or

Il\lpllél\s/l Tll?c&ﬁﬁ%%réﬁif&fnuﬂ &S:m 14 that has the formul a

/Ar
—N
o  ®x )TN
AN
X N—1 |
\_(_/fn F ]TI Ry
R
@

or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein

R is hydrogen, or oxide;

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

R; is selected from the group consisting of hydrogen, hydroxy, halo,
hydroxy(C,-Cs)alkyl, (Ci-Ce)alkyl optionally substituted with up to 5 fluoro, and
(C1-Ce)alkoxy optionally substituted with up to 5 fluoro;

each R, and Ry is independently hydrogen, (C,-Cg)alkyl, aryl, heteroaryl,
heterocycle, (Ci-Cg)alkylaryl, —S(0),(C,-Ce)alkyl, —S(0).aryl, —C(0)(C,-Cg)alkyl,
—C(O)NRg(C1-Ceolalkyl, —C(O)NRgaryl, —C(O)O(C;-Cs)alkyl, arylOC(O)— or
arylC(O)-, or R, together with Ry, form a heterocycle group optionally substituted
with one or more Rq; wherein the heterocycle group optionally include one or more
groups selected from O (oxygen), S (sulfur), and NR;

each R, is independently hydrogen, (Cy-Cglalkenyl, (C,-Cg)alkynyl,
—C(O)O(C1-Cylalkyl, —C(0)Oaryl, (C;-Cg)alkoxy(Ci-Celalkyl, hydroxy(C;-
Ce)alkyl, aryl, heteroaryl, heterocycle, arylO(Cy-Cg)alkyl, —~C(O)NRg(C;-Cq)alkyl,
—C(ONRgaryl, —S(0)AC1-Celalkyl, —S(O)zaryl, —C(O)C,-Ce)alkyl, arylC(O)—,
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1p2 (R1)3NR2I (IP) or a tautoner thereof, or their

phar maceutically acceptable salts, wherein Y is CM or
wdl2008854430e conpound of claim 18 that has the POT/EL088/066201

iq: ppY\ NNV 7, 1(1R1)2 FNR2 (Iqg) or a tautomer

thereof, or their pharmaceutically acceptable salts,

whéEeloalkyl eptemaly SNDsthed WHE updapolliEtooer (€ &iamlkaxy optionally
t halpdidsied Ben B Y Mo, M

each Ry is independently selected from the group consisting of hydrogen,
halo, oxo, hydroxy, —C(O)NR,Rp, “NR4Rp,  hydroxy(Ci-Ce)alkyl, aryl, aryl(C;-
Ce)alkyl, (Ci-Cg)alky! optionally substituted with up to 5 fluoro, and (C;-Cg)alkoxy
optionally substituted with up to 5 fluoro;

each R, and Ry is independently selected from hydrogen, (C;-Cgalkyl, aryl,
heteroaryl, heterocycle, (C;-Cg)alkylaryl, aryl(C;-Cg)alkyl, —C(O)C;-Cg)alkyl,
~3(0)(C1-Coalkyl, —S(0);NRy(Ci-Cs)alkyl, —S(O)aryl, —C(O)NRy(C;-Cg)alkyl,
—C(O)(C;-Cgalkyl, arylC(O)—, arleC(O)*-, or —C(0)O(C;-Ce)alkyl;

R; is hydrogen, aryl, heteroaryl, heterocycle or (C;-Cg)alkyl optionally
substituted with up to 5 fluoro;

Ar is aryl optionally substituted with one or more M or heteroaryl
optionally substituted with one or more M;

each Q is independently hydrogen, halo, oxo, hydroxy, —C(O)NR,Ry,
—NRaRs, (Ci-Celalkyl optionally substituted with up to 5 fluoro, (C;-Ce)alkoxy
optionally substituted with up to 5 fluoro, (C;-Cg)alky! optionally substituted with
one or more Ry, hydroxy(C;-Cg)alkyl optionally substituted with one or more Ry,
aryl optionally substituted with one or more Ry, or aryl(C;-Cg)alkyl optionally
substituted with onc or more Rg;

each M is independently hydrogen, halo, CFs, C¥,H, hydroxy, cyano, nitro,
(Ci-Cglalkyl, hydroxy(Ci-Cealkyl, (Ci-Cglalkoxy, —NR,Rj, aryl, heteroaryl or
heterocycle;

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

cach L 1s independently hydrogen, (Cy-Ceslalkenyl, (C,-Cs)alkynyl,
—C(O)O(C1-Cglalkyl, —C(O)Oaryl, {(C;i-Cg)alkoxy(C,-Ce)alkyl, hydroxy(C;-
Ce)alkyl, aryl, heteroaryl, heterocycle, arylO(C;-Cealkyl, —CONRRg, —S(0),(C,-
Celalkyl, —8(0) ,aryl, —C(O)}C,-Cg)alkyl, arylC(O)—,—C(O)NR(C,-Cs)alkyl, (C;-
Ce)alkyl optionally substituted with up to 5 fluoro, or (C;-Cglalkoxy optionally
substituted with up to 5 fluoro;.

p is an integer selected from 0, 1, 2 and 3,
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or a tautonmer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 21.The
wa@ooppassads of claim 3 that has the formula |I's: pCRUPBSE6201

(I's) or a tautonmer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 22. The

conpound ipen BlegepsedactedEomiad. ande: pbdnul a 1t: Y (It)

n is an integer selected from 0, 1, and 2.
2. The compound of claim 1, wherein Ar is a heteroaryl selected from the
group consisting of thienyl and pyridyl, each optionally substituted with one or more M. -

3. The compound of claim 1 that has the formula Ia:

(Ia)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
4. The compound of claim 3 that has the formula Ib:
Q, (R1)s ?IIN
/SN ON ©
L~N  N—— |
\—(‘4n A |T| R,
R
(Ib)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
5. The compound of claim 4 that has the formula I¢:
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or a tautonmer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 23. The
wa@oopasads of claim 21 that has the fornmul a | u: p¢di/usiRDS/@66201

/ 1 NNR2 (In) or a ta.utomer thereof, or their

pharmaceutically acceptable salts, wherein Y is CM or

N. 24. The conpound of claim 21 that //has\/tl\h\e formul a

Ivi (R NN NC .r\NR2 (lv) )

(kc)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
6. The compound of claim 4 that has the formula Id:

(Id)
or a tautomer thereof, or their pharmaceutically acceptable salts, wherein Y
is CM or N.
7. The compound of claim 4 that has the formula Ie:

(Ie)

or a tautomer thereof, or their pharmaceutically acceptable salts,
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or a tautonier thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 25. The
waooppassads of claim 21 that has the fornula 1w pCRUPB08/066201

-r\R2 (1w) or a tautoner thereof, or their

pharmaceutical |y acceptable salts, wherein Y is CM or

N. 26. THeerelB X SMN.cl ai m 25 that has the fornul a

Ix:g, M Y Blddubd of 45 $that hiS the formula If:

af
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
0. The compound of claim 3 that has the formula Ig:

/)M

&

(Ig)
or a tautomer thereof, or their pharmaceutically acceptable salts,

wherein Y is CM or N.
10.  The compound of claim 9 that has the formula Ih:




or a tautonmer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 27.The
wa@oopasads of claim 25 that has the fornmula |y: pCRUBD0LND66201

r-- -.1VIN'..**--N R2 (1Y) or a tautomer thereof, or

their pharmaceutically acceFt abl e salts, wherein Y is

CM or N. 28.The conpound ofIB}aim 3 that has the

formul a : r 0 or
their preiaudhetieflor o Bloiibafin AU O ackBiR L")
CM or N wherein Y is CM or N.

11.  The compound of claim 9 that has the formula Ii:

e

(Ii)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
12.  The compound of claim 9 that has the formula Ij:

a5
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
13.  The compound of claim 9 that has the formula Ik:
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29. The conpound of claim 28 that has the fornula |aa:
Y\ (laa) or a tautonmer thereof, or their
w@basmeaesit i cal | y acceptabl e salts, wherein Y PeT/GM008/066201
N. 30. The compound of claim29 that has the fornula
| ab: (IRIN )2zR 2 RI (lab) or a tautoner thereof,
or their pharmaceutically acceptabl £ s’ Ms, wherein Y
is CMor N. ' Y, )

1K)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
14.  The compound of claim 3 that has the formula Il:
7/ N\M
Y, X

N—N

.
Ry R
R

D
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
15.  The compound of claim 14 that has the formula Im:

(Tm)

or a tautomer thereof, or their pharmaceutically acceptable salts,
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31. The conpound of claim?29 that has the fornula |ac:

(he) or a tautoner thereof, or their pharmaceutically
waecaspsabs e salts, wherein Y.is CMor N 32. TPeT/US2008/066201

conmpound of claim?29 that has the follnula lad: (Iad)

or a tautoner_thereof, or their pharmaceutically

accept apherespY isCMypeNein Y is CMor N. 33. The

compoun ' lae: (Ilae)

orTg tagP§&%$£$#@k§§P%H§%t@ﬁz?%ﬁgﬁégﬁg%gﬁticalIy

acceptable salts, wherein Y is CM NM34. The

conpound of claim 28 that has theyfor a lat

(In)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
17.  The compound of claim 14 that has the formula Jo:

(1o)
or a tautomer thereof, or their pharmaceutically acceptable salts,

wherein Y is CM or N.
18.  The compound of claim 14 that has the formula Ip:

/XM

‘ Y>_)
O/\ /Qp —

N—N
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or a tautonmer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 35. The
waooppassads of claim 34 that has the fornul a | agecT/ib2g3/066201

or a tautoner thereof, or their pharmaceutically

acceptable salts, wherein Y is CMor N 36. The

conpound of claim 34 that H3® the fornula lah: FJR2

R 1 Qo 6hARImE thérebf : E.Ith‘?é ! '
phar macelﬂti ca%lpy acgéﬁtﬁg epéla t§, Qﬁv&?g?gfneggb:{essagﬁﬂ or
N. 37. TheéhecoinoisitMaef Nl ai m 34 that has the formul a

'a) 1:9. The compound of claim 18 that has the formula Iq:

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

20.  The compound of claim 18 that has the formula Ir:

(Ir)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N,

21.  The compound of claim 3 that has the formula Is:
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N- N (R1)2/NR2 Nr Q-r (laj) or a tautomer

thereof, or their pharmaceutically acceptable salts,
wob@sass3s’ is CMor N 38. The conpound of cl ai PCB¥S1008066201

has the formul a | ak:

(Is)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N,
22.  The compound of claim 21 that has the formula It:

)
or a tautomer thereof, or their pharmaceutically acceptable salts,

wherein Y is CM or N.
23.  The compound of claim 21 that has the formula Iu:

- 129 -



Y N-N (NR Q (lak) or a tautoner thereof; or their

phar maceutically acceptable salts, wherein Y is CMor
w2008954iB& conpound of claim 1, having a fornmupPer/us2008/066201

selected fromthe group consisting of the conmpounds in

Table 1 as described in the_ specification, or a

tautoner thereof, or their (}}b)ar maceutically acceptabl e

Its. : _ i ab L
2 comound CeP A RGEL b @by SRR LI Ally SORlghR Bk, @
phar macedicietialliy CAMoepdt abl e carrier. 41. A net hod of

modyl at one or e BAA subhtypes in an ani mal
ComMpri shﬂ‘g CQWW%Q%EQI@ttﬁﬁtlﬁét P%‘i‘lag?ﬁ: ef fective

amount of the conpound of claim1l ortReyconposition
of claim40. 42.The nethod of claigf41-Wherein the
nodul ation is negative. 43. The nethyd of claim4l

wherein the nodul ation is positive.

N—N
R
o (R)2 o
Qp
r\/\N N R,
(Iv)
or a tautomer thereof, or their pharmaceutically acceptable salts,

wherein Y is CM or N.
25.  The compound of claim 21 that has the formula Iw:

or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
26.  The compound of claim 25 that has the formula Ix:
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44. The nmet hod of claim41l wherein the GABAA subtypes

IS GABAA 45. The net hod of claim 44 wherein the
woasliai4Bon i s negative. 46. The nmet hod of cl ai PCHAS2008/066201

wherein the nodul ation is positive. 47. A nmethod of

treatnment of cognitive dysfunction in an aninal

conprising admnistering to the anWﬁaI\éh ef fective

amount of the conpound of claim1Yor t composi tion

of claim 40, under conditions where€) he cognitive

dysfunction is treated. WO

2008/ 154438PCT/ US2008/ 0662

cl aim 47 wherein one

ani nal are negatively

AA @ypes in the
49. The net hod

of claim48 whepei n the||GAB ypes i s GABAA a5.
50. The met hod of>¢May = the animal is a
manmal . 51. The method g¢f clafm 47 wherein the
animal is an age®.animal . R 52. The net hod of

claim 47 wherein the cognitive dysfiinction is
Al zhei mer' s di sease, denerIx)a or anot her
neurode%?n t|ve di s

} 53. A ne
treatm SISy o o e ahagageRically BT eRp s

ConpriswﬂQK%QYHQ(Qh%fbpg to the animal an effective
anount of the q@gfound of claim1 or the conposition

of 2| ai rhkg@omperael ofwdainh 35 thathagither formulatly: psychi atric
di sorder is treated. 54. The d of claimb53
wherein the psychiatric disorder L% ad% Xi ety

di sorder, sleep disorder, depressian,

schi zophr eni a. =

(Iy)
or a tautomer thereof, or their pharmaceutically acceptable salts,

wherein Y is CM or N.
28.  The compound of claim 3 that has the formula Iz:
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55. A nethod of increasing cognitive function in an
ani mal conprising admnistering to the animal an
webdosasisge anmount of the conpound of claim 1l oPCT/S2008/066201
conmposition of claim40, under conditions wherein
menory i s increased. 56. e nethod of C aimb55
wherein the animal is healthy. / \/\M57. The net hod
of C aim55 wherein the rrem)ers | ohg term menory.
58. The nethod of C ai m55 wher e} he menory is short
term nmenory. 59 Use gf & conpound of claim1l
or the corrp05|t|o cl ai mg0, \for the manufacture of
a nedi cament for LRQ [ c®r nore GABAA
subtypes in an ani malf 0. The use of claim59
wherei n t he GABAA su BAA 61. The use
of claimb59 wherein t ' IS negative.
62. The use of claim59 wherlein the nodul ation is
posi ti ve. 63. us® of claim60 wherein the
conpound negati vel dul at es GABAA a5 subtype.
64. Use of a conpotmd. of g¢laim1l or the conposition of
claim 40, for the manufXcture of a medi canent for
treatnment of a cognltlve dyggunctlon in an anim
65. Use of a conpound of cTm 1 or the conp03|t|on of
cl ai m 4@y a {@forhdrendrBaIUbaGEH E)ﬁalﬂ{acéhtféﬁﬂjr Q@éﬁﬁblefsﬁﬁs
treatment of psychi atric disorders in an ani nal WO
2008/ 15248 118SM08N066201 66. The use of

angrer y F SGbiofd 2‘3‘3"%‘&%%&%@*&3”@&?' s an

schlzophrenla

(Iaa)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
30.  The compound of claim 29 that has the formula Iab:
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67. Use of a conmpound of claim1 or the conposition of

cl ai m 40, for the manufacture of a nedi canent for
woeestiprBt of di sorders ameliorated by nodul at POTYUST008/066201

GABAA a subunits other than a5 in an ani nmal

68. The use of claim®67 wherein t modul ation is

positive. 69. The use of £ afx¥167 wherein the

nodul ation i s negative. e of a conmpound

of claim1l or the conposition of im40, for the

manuf acture of a nedi cament f{or

function in an ani mal under ¥ondjitions wherein nenory

i's increased. Fo 7 0C aim 70 wherein

the animal is health 2. The use of Caim70

wherein the nenory i menory. 73. The

use of Caim70 \M’(ﬁ’ﬁi'/ is short term

nmenory. 74. Use pf a |conpound of claim1 or the
conmposi tion of claim4NfoRthe manufacture of a
medi cament for incredsing|cognitive function in an
ani mal wherein th AA a5 subtype in the animal is
negativel y nodul at ed. ITI
L
(Iab)
or a tautomer thereof, or their pharmaceutically acceptable salis,
wherein Y is CM or N,
31.  The compound of claim 29 that has the formula Iac:
7 M
Y X
N—N

(Iac)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N,
32.  The compound of claim 29 that has the formula Iad:
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(Iad)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
33.  The compound of claiin 29 that has the formula Iae:
7 MM
Yo

N—N

(Iae)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
34.  The compound of claim 28 that has the formula Iaf;
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S
N—N
(R1)s /
Y
s '}1 R,
KN R
ot )
kO
(Iaf)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N,
35.  The compound of claim 34 that has the formula Iag:
7 .M
Y
N—N

(Tag)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y 1s CM or N.
- 36.  The compound of claim 34 that has the formula Iah:
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(Iah)
or a tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
37.  The compound of claim 34 that has the formula Iaj:
7 MM
e

(Iaj)
or a tautomer thereof, or their pharmaceutically acceptable salts,

wherein Y is CM or N.
38.  The compound of claim 34 that has the formula Iak:
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(Iak)

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

39.  The compound of claim 1, having a formula selected from the group
consisting of the compounds in Table 1 as described in the specification, or a tautomer
thereof, or their pharmaceutically acceptable salts,

40. A pharmaceutical composition comprising:

a) a compound of any one of Claims 1 to 39; and
b) a pharmaceutically acceptable carrier.

41. A method of modulating one or more GABA, subtypes in an animal
comprising administering to the animal an effective amount of the compound of claim 1 or
the composition of claim 40.

42,  The method of claim 41 wherein the modulation is negative,

43.  The method of claim 41 wherein the modulation is positive.

44, The method of claim 41 wherein the GABA 4 subtypes is GABA, o5.

45.  The method of claim 44 wherein the modulation is negative.

46.  The method of claim 44 wherein the modulation is positive.

47. A method of treatment of cognitive dysfunction in an animal comprising
administering to the animal an effective amount of the compound of claim 1 or the

composition of claim 40, under conditions wherein the cognitive dysfunction is treated.
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48.  The method of claim 47 wherein one or more GABA, subtypes in the
animal are negatively modulated.

49, The method of claim 48 where.in the GABA 4 subtypes is GABA4 a5.

50. The method of claim 47, wherein the animal is a mammal,

51.  The method of claim 47 wherein the animal is an aged animal.

52.  The method of claim 47 wherein the cognitive dysfunction is Alzheimer’s
disease, dementia or another neurodegenerative disease.

53. A method of treatment of a psychiatric disorder in an animal comprising
administering to the animal an effective amount of the compound of claim 1 or the
composition of claim 40, under conditions wherein the psychiatric disorder is treated.

54, The method of claim 53 wherein the psychiatric disorder is an anxiety
disorder, sleep disorder, depression, or schizophrenia.

55. A method of increasing cognitive function in an animal comprising
administering to the animal an effective amount of the compound of claim 1 or the
composition of claim 40, under conditions wherein memory is increased.

56.  The method of Claim 55 wherein the animal is healthy.

57.  The method of Claim 55 wherein the memory is long term memory.

58.  The method of Claim 55 wherein the memory is short term memory.

59. Use of a compound of claim 1 or the composition of claim 40, for the
manufacture of a medicament for modulation of one or more GABA, subtypes in an
animal.

60.  The use of claim 59 wherein the GABA, subtypes is GABAA o5.

61.  The use of claim 59 wherein the modulation is negative.

62.  The use of claim 59 wherein the modulation is positive.

63.  The use of claim 60 wherein the compound negatively modulates GABA
o5 subtype.

64.  Use of a compound of claim 1 or the composition of claim 40, for the
manufacture of a medicament for treatment of a cognitive dysfunction in an animal.

65.  Use of a compound of claim 1 or the composition of claim 40, for the

manufacture of a medicament for freatment of psychiatric disorders in an animal.
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66.  The use of claim 65 wherein the psychiatric disorder is an anxiety disorder,
sleep disorder, depression, or schizophrenia.

67.  Use of a compound of claim 1 or the composition of claim 40, for the
manufacture of a medicament for treatment of disorders ameliorated by modulation of

GABA o subunits other than a5 in an animal.

68.  The use of claim 67 wherein the modulation is positive.

69.  The use of claim 67 wherein the modulation is negative.

70.  Use of a compound of claim 1 or the composition of claim 40, for the
manufacture of a medicament for increasing cognitive function in an animal under
conditions wherein memory is increased.

71.  The use of Claim 70 wherein the animal is healthy.

72.  The use of Claim 70 wherein the memory is long term memory.

73.  The use of Claim 70 wherein the memory is short term memory.

74.  Use of a compound of claim 1 or the composition of claim 40, for the
manufacture of a medicament for increasing cognitive function in an animal wherein the

GABA, a5 subtype in the animal is negatively modulated.
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