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
I, and nethods of use thereof for binding to the
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(R)2 L-N (r\j,I\( R 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 or tautomer thereof, or their pharnmaceutically
acceptable salts, wherein Yis CMor N [0035]In

waprasheusenbodi nent, the conpound has the fornedBUBD08/066201
Q@' (R1)3 07\-\NIl n MH NN, NR 2

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

L Y>_)
\N o~ /Qp =
L

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-



(lig) or tautoner thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N [0036]In

wapashensenbodi nent, the conpound has the forned¢eBUbiv08/046201
Y\ HH/ NNNN-N "NR (R1)22 (lh)

[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:

Y//_—>\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

Y>__)
H\

R N NN
( 1)|\3 A o (R1)|3 ~ / | o
oy oy
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or tautoner 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 rraceﬁtt%cal |y acceptable salts,
wherein Y is CMor N ol aut oner thereof, or their

or ta%éaﬂ{em%tfj G3hdiY plRERaRhuBPAIE RALHSh1e WA Fhlreih Vs EM O N.

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

Y// M Y// XM
H, >—_ )=

(Ry) NN (Rq) N
12 12 Jf
Qp, ~ N Q
Sha e Dt
(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 o Ci L 0
Q ' Q i l
pr\/\N N R, "(\/\N Z N R,
AT AT

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 -



(k) or tautomer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N [0040]In

waprashensenbodi nent, the conpound has the fornedBUB1008/066201
PCT/ US2008/ 066201 1 /N (R1)3IR2 (I1)

N—N N—N
(R4)
Q N A ' Q
O\) R O\) R
(Iw)

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

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

f—\M /)M

_ Y>2?

N——’
R
e 1)2 . \(21)2 / o
a |
XS S R,

(Ix)

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

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

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

-14-



or tautoner 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

{0k MUkiaddicer emboliblerflnd BhATEN ﬁ%@ﬁ{e%fmulg izt heir

phar tically accepta erein Yis CMor
N, /M
Y>—>
.y _
\N""N
(R1)s o
|\\ AN
-
F N R,
N R
ot ]
Kx

(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

o
Vant

)

)
L

(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:

-15 -



[0043] I n anot her enbodi nent, the conpound has the

formula | o: (lo) or tautoner thereof, or their
w@basmeaesit i cal | y acceptabl e salts, wherein Y PeT/GM008/066201

N. [0044]1n anot her enbodi nent, the conpound has the

formula I p: R1)32 (Ip) or tautoner thereof, or
mag eup

their phar upiMal |y acceptable salts, wherein Y ys \/\M
CM or N. Y, ) Y S
H reerepm e

(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-



[ 0045] I n anot her enbodi nent, the conpound has the
formula Iq: [ 0046] I n anot her enbodi nent, the

W@ oopas4ads has the forrmula Ir: (Ir) or taut oPET/US2008/066201
thereof, or their pharmaceutically acceptable salts,
wherein Yis CMor N [00471ln anot her enbodi nent, the

conpound hasst ﬁg/\\ Mormula Is: // (R1)3 r NNR2 7
Y,

. &

(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:

-17 -



(I's) or tautomer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N (It) or

wo aaoBapmRBs t her eof , or their pharmaceutically aeCEpSZ0$/@56201
salts, wherein Yis CMor N 10049]1n anot her

enbodi nent, the conpound has the fornula Iu: (l1u)
or tautomer fhepddf, or their pharmaceutically /MM
accept abl e alt's) wherein Yis CMor N (R1)2 NN Y N
N—N
(Rq)3 /
YT
s '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 -



(R)2r s N-NN -R2 NR"...N.,,..,"...---R (Ilv) or

tautoner thereof, or their pharmaceutically acceptable
wgeadosasssherein Y is CMor N [0051]In anot her PCT/US2008/066201

enbodi nent, the conpound has the formula Iw r NyR2

(01 (lvv) or tautomer thereof, or their

phar maceut i cAl | ccept abl e saI ts, wherein Y is CMof Y
N. [0052] | n¥anot fjer enbodi nent, t he compound has th.e
f or mul ?—l I x:

\N"N
Ra) o
XN ™

P

r/N\\ R

Q/

p
A

(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:

Ry
=
—-EJ

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

(Iaj)

[0064] In another embodiment, the compound has the formula Iak:
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op o2 R-1\1INR2 (Ix) or tautonmer thereof, or their

phar maceutically acceptable salts, wherein Y is CMor
wOl200808638 | N anot her enbodi nent, the conpound PeEUS188/066201

formula ly: (1Y) or tautomer thereof, or their

pharmaceutically acceptable salts, wherein Y is CM or

N. [00541l njangiNer enbodi nent, the conpound has th_3>M

formula 1z: Y, »
H\

(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-



(l'z) or tautoner thereof,
wherein Y is CM or
t he conpound has

acceptabl e salts,

war@shessenbodi nent

(laa) or tautoner thereof',
wherein Y.is CM or
t he conpound has
(1 ab)

acceptable salts
anot her
PCT/ US2008/ 0 1

H\N

NI
)
N
)
N|
L
N
N—N
'f O

enbodi t,

or their

or their

>

™~
N
N|
i
Cl
RS
Nl
b

O.__

.21-

phar maceutical |y
N
t he for neCBUNZ08/066201
phar maceutical |y

N
the fornmul a Tab:

[ 005511 n

[ 00561l n

.n
O

Cl



or tautoner thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N [00571In
waprashensenbodi nent, the conpound has the fornedBUSZ08/066201

I>SMYA\Y\ H sN NNN (lac) or tautorner thereof, or

their pharmaceutically acceptable salts, wherein Y is

CM or N. [0058] I p”'anot her enbodi . the conmpound has
theforrrulal (1af) n@ Q

O N—N

-22.



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) or tautoner thereof, or their
pharmaceutically acceptable salts, wherein Y is CM or

N. [0062] I n anot her (l)errbodi ment, the conpound has the

/Llf“orrrulalah:Q \k

N—N N—N —
N | I;i N N |
H

I
H
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(lah) or tautoner thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N 10063]In
waprasheusenbodi nent, the conpound has the fornedBUBENS/066201
(laj) or tautoner thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N [0064]In

anot her e nt, the conpoun the formul a | ak:
[ >U1L Y\ |- R1)2 A

N—N - N—N N—N
| | |
N N N N f/\N N
(o T S
/

-

~

N—N N-—N F o]
boot Y |
| N N
O ; H@ [ A A E
-~

224 -



.NR Qco/ (iak) or tautoner thereof, or their
phaunaceutically acceptable salts, wherein Y is CM or

wdl2008A086538 | n anot her enbodi nent, the conpound PETI/US2008/066201
selected fromthe group consisting of WD 2008/ 154438
PCT/ US2008/ 066201

e OO

[ 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 maceuti cal conposition conprising: a) the conpound
woboosnys4e8 t he enbodi ments and exanpl es di scl oB&€DUS2008/066201

herein; and b) a pharmaceutically acceptable carrier.

[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
Q, Ry Q, R )
AN XN O SN XN o

=
“th NP, NIVAR N R

R R

@D

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;-
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WD 2008/ 154438PCT/ US2008/ 066201 [ 0067] The present

enbodi nents provide for a nethod of nodul ati ng one or
WOoe0s/1SABRMA subtypes in an ani mal conprising PCT/US2008/066201

adm nistering to the aninmal an effective anount of a

nmpound, including enantioners or diastereoners
Cﬁ)aﬂkyé,r é@f—Cg)@H{ylr SwHonally( pybstituted with up to 5 fluoro, and (CiyQgalkoxy

y ) t aut oner thereof, or their
optlgﬁally s{}lost\t?tga %p été Ig eﬂut%

nmaceu _ P abl e sal ts, [0068] R i s absent,
hy jooegn, @ich Rl e, R0 Gﬁrﬂpéﬁtdﬂtlﬁbe]le@teé dtoat hedrob e niCh 1R )alkyl,

ary1 GRS, PRI IREc oy A et k) ardie-Caalt, SEBTC -Conti,
SRELERy, RN CA e ST e cono
—C(O) (@ rCy)allayldarfy X O )y €8I pICK Oy —,ap t-HCEOHD(Cr - (éd)ddk‘,tfll,t ut ed Wit h

P [6(975? f ﬂgrisoflydrogen, aryl, heteroaryl, heterocycle or (C;-Cg)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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[0070] 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 (C C6)al koxy optionally substituted with
up to 5 fluoro; [0071]each R and Rh is independently
hymOS n, Sooe-eomodimeits diselpsed hesein refate o amféln@ff@fdwtréem ofa

cour e TR By Yo e LR P Mo b Al g e

amour®(d¥) D 663np@?1ﬁ&b§ﬂr<]ﬁdfnnulaaﬂ‘ly h]dhd@a(ltﬁ)ners)fheﬁabﬁ 163 Dy, phal‘meﬁeutlcally
e r t
accegigBiet it Whie RIS BRCRBY Dercheniie, Grtinewon is feated In one

embgtﬁﬁl%ﬁp Ctl‘l@' £niBAOYP af p&%ﬁﬁnéﬂlhﬂﬂ | N Hﬁi&h&n @mﬁf)dlﬁﬁhﬁ the cogmtzve

groupd selected from0 (oxygen), S (sulfur), and N
dysf{nﬁﬂl%ﬁ]ise&bzhe@er isslisengbe ﬁendémtdrymbmdxrrmgleodegeneratlve dlsease

(C@El?%gfar yl On%dmé(%ljlg@tﬁg %@%ﬁ%@%&teﬁg 3gg%§?c£§%réatment of a

psychf&ﬁ)caﬁléﬁfder 3h Yoo, af)Blaf rc@%giribmﬁ rh%hﬁﬁl@féﬁﬁ%leto tBé ycﬁaﬁfl@ an effective
kyl, -C(0)NRg(C Rgaryl, -S
amoyig) qf( eccol@ggngickg formuly( ), aaryu tautog(e@g (hgreo{;@grathﬁm pharmaceutically

aCCGQ%XﬂCg@ fupd%rcgndlggg%% I%El})tﬁ? @%ﬂﬁh‘&’dé&ﬁ? 1E Erggltg&j Wi th

7} ut eSbrvd ébatdiments Fideloged Berein relate to] tﬂi@ﬁ@é efe hoxﬁﬁound of

|s i ndependently selected fromthe gro co
formisjaifDgand IHEPBE o ETCORy th Siej. POETOSTHOND, SCHRigRls Sals” for the

eSO 7 18 o e gy porsinm

anineydt | Imnahé yenobshant utfettic Vmethodl,pthbomﬁdtﬁlhﬁim‘r is apghtive. In another

b L VBB SR L LSt AP0 e s,

subtgﬁésqg E}E\q?u&r gy} @%gﬁ@%ﬂﬁodlﬁgﬁ cﬁqpl@h&ﬁ{od ﬁé)ﬁlloduth?'bﬁri@ne ative. In
yl te’?ocyc C -Co)al kylaryl, aryl (G -Cs)al ky

anoth& dnodEnént; 166 naddkidtion i§i@BjtiveCL - 06) al kyl, -S(0)zNRg( C

i C({&ﬁ Rsy) %%grgq: 1#)23 %@5&1% Os)egl 5?{9%@%% ?cl %%ldse of a compound of

forrrﬁ.% Qi)o(agd eBtb ety therdd®! 0815]t1113€9r bﬁarmé@él,ﬁﬁzﬁmy adéadptable salts, for the
eterdaryl, heterocycle or f)al kyl optionally
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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substituted with up to 5 fluoro; [00761Ar is aryl
optionally substituted with one or nore M or
whedosnsasy| optionally substituted with one orpODUS20M$/066201
[0077] each Q is independently hydrogen, hal o, oxo,
hydroxy, -C(0)NR Rb, -NRaRb, (G -C6)alk optionally
of GalRdst rtsubendtsvathey tuzpl ®d i at ammal @@n@@pﬁwmm the modulation is

ti.onal tituted w to 5.fluor,
posnﬂ% Tpgp tllhéﬁm 0;5511‘ ﬁ% WO&HE&PB&W@&“W th one or nore
RA[000Yr 0)86iid cfabddihieyts @ipélbsuaahdryinStedat ith Ut esbtidd For treating
one or nore Rd, aryl optiognally substituted with one

cogngjiverimpairaento restiig (_fxmmghawsﬂ Hpt | narchiorlupiei tAlregmer’s,

' 0
Parklmsélgﬁ’en Cek(rgl | )Eﬁhﬁ%é%ogén an F{)e,u %%gj%&@z(ﬁ?bn%lygﬁtgxfher forms -of
dementRNMCINAANI, aﬁdldel(iﬁbrml kyl , hydroxy(Ci-C6)al kyl ,
(G - OGiaI koxy, het er pa

hel®093 ycl (@ne § X glgdqqoyé/? he H%Fe?féﬁ&é’lﬁf”[?éﬁ ngt quﬁ:j%gﬁ ’inverse
agoqgt@?as B oﬁ%g)c&% &g@%@ﬁs%%p ga@gtgrgeggrdem ly,

GD)%I Cl- Sema bpbdimetXs0diSdosel, hef€ia -réla)eatck oxydthivd of increasing

CqulﬁéYOs alﬁé(Rﬂl in agégi;gézgg%p@%;lggh%glste%ég glglg‘lra an gtlfectlve amount

of & \%1@@?{{@ pg})éénlﬂ (PCI ol Q)ﬁ}fa)‘thlceugcz(lgf) ﬁ&eFtag@ 1K Yhereof, under
conchmmsowhérhlyl menbetyl lsunerdasmit Hn u:fnetemt@dhhm,r thc apimal is healthy. In

one %#;8%3 [tg%) tqlr gsn ﬁgg%}ﬂo%)&t dpé‘%%@%ﬁg{ﬁ:ﬁt ?he giemory is
Sho@&gmgnerﬁ%g%]z is an |nt eger selected fromO, 1, and

2; and 83]n is an integer selected fromO, 1, and
2. [QQ%$4] | $prmn embpdienivahitclased hprsinvsiatot thetwse of a compound of

o AR R hERARHAS: o B, 45PR0 S e, phcte of

medid@hR@fifor iMQediNBABeSidhE VR0 f1 Maﬁﬁherbm tAGABA, ocS subtype
enbodi nent of the nethod, the nodulation is negatiyv

in thenarimet sercgatinslmednlated; Freompembediment itke pHwpl 1S\kealthy In one

embodiment, the memory is long term memory. In one embodiment, the memory 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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WO 2008/ 154438PCT/ US2008/ 066201 [ 0085] Sone enbodi nment s
di scl osed herein relate to a nethod of treatnent of a

W@ e@Bilsi4ge dysfunction in an ani mal conpri Si NgPCT/US2008/066201
adm nistering to the animal an effective anobunt of a

coapound of formula (1), and tautoners thereof, or
t hH0ZbharlPewbem®al | yewedisgnizbire oSdiphenyl gifgiegnd biphenyl

COofflinki ON erein the N4 f tiagn.is
tr Egltoéjd Iﬁ%}g\{gne enbodi rlfgﬁ?l,rzlk‘bﬁc gﬁ%m&)ﬁ%%si gﬁe aged
an[0med] | rDBUOt her enbogiDiambicyichgs d@uidet-Tecne

dysfunctiaqn is Al zheiner's di@ae se, .denmentia or
anttifel nde¥ddegener at Pligorapdghglamine [ 0086] Sone

e krent i scl osed [ to a nethod of
tr a?nbrrnet %Wa psychi atb?[?lgdlgliaé%érgfedr% in an ani mal
coff07Ei ndP®IdM ni st er i NgN'tRingdileylfomnpmiidean ef f ecti ve
a of ound of..for mul 1), and tautomers
tggtﬁ%}, Wr pharbé‘?%ti}ﬁs'dg?’?(‘glg acceptabl e salts,
ungggof ondktt i ons wher egmyt he psychiatric disorder is
treated. [0087] Sone enbodi nents di scl osed herein
rel@tl€]lt o ¢ he use of aGewnfsdbund of fornula (1), and

ta rs hereof, or i harmaceutical ly
aci@?ﬁbl ehsal ts, for mgr@é’ﬁf& acture of a nedi canent
us¢duiz] f orgppdul ati on Bfiglopei@manar l&uishdAdmateptaphes in

an _animal . I n one enbodi nent of the nethod, the
nod@4131 i oniPF &r ifeRfat i ve IsoPFPPYhot her enbodi ment, the

ret P! ¢ eCBEAR subt yitdd ORI BeckBfhety
en’t[)ﬂ)ﬂis’qrentMef t he net hddkthilhe nodul ation is negati ve.
In_anaot her e di ment, _th dul ation is positive.
[Od@%ﬁééorreM@ di rrentsl\&‘?tﬁ@%gsed herein relate to the
uszoﬂfv;‘]a compound of f qimptiegr(d)! ), and tautoners
thereof, or their pharmaceutically acceptable salts,
fof01¥8¢ naPdiCact ure of Palladiutnoamshivatededioon f or
onddtBodi Bt “the antREiPTAC A heal thy animal. in |
anqgm] engodi ment, th&®koii @Bipetaduran aged animal . In
anot her enbodi nent, the cognitive dysfunction is

Al 28B er ' $E4i sease, ddnieHilamige anot her

ne gen tive dise 00891Sone enbodi nents

di g@?%jed ﬁé?’eti n rel at gé[?o the use of a conpound of
forpoutxy (! )L and taut ormicsoliitenyeof, or their

pharmaceut| cal Iy acceptable salts, for the manufacture

of 813Mdi cahekermibalo isqddierein safensdn flueno, plgion pramq, er iodo.

di rs i LRl .l It | -vhatic hvdrocarb

sy I; 71 23 R ARG, thel Rl SUGTURGIAEL, b Wighade hydrocarbon
grogh. SThélalkyl deiste ssiyos, a 6saheatet atp/iit group, whithdaBe it it does not

enbodi nents di scl osed. hereip.relate.to the use of a . .
congn MBSt OTRURRGITROIEHSS: AthcpIKersT GhRIFTY TeiFS1Q gt erop Consisting of
at 1LY ko QQ@BHB&?(?}% Eu‘fdag{ ¥ea @SR AInEc SR SoublObotd)@nd an “alkyne”

manuf acture of a medi canent useful for treatnent of
moidhysefderts aameip omatstog bf ahitedst| twoi carbon atoms and at least one carbon-

carbon triple bond. The alkyl moiety may be branched, straight chain, or cyclic.
Examples of branched alkyl groups include, but are not limited to, isopropy, sec-butyl, t-

butyl and the like. Examples of straight chain alkyl groups include, but are not limited to,
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of GABAA a subunits other than a5 in an animal. In one
enbodi nent, the nodulation is positive. In another

wepdedssment , the nodul ation is negative. [0091PSDUB2008/066201
enbodi nents di sclosed herein relate to a nethod for

treating cognitive inpairnment resulting fromdiseases
metfsalbcﬁﬁhudsp@phl, botyhrrentyh, heayk heptrbrand thePdkeki isentples of cychc alkyl

o 5 A B B S B R i ot

andﬂ@q&31Che enbodi ment prOV|des t he use of conpounds not
speci |caIIy i nverse oni sts_of a5 for ather
di $¥26kr s, Thafern ¢ élkaw’?@@gl/ heregofersinraieh 68 M?éﬁh%i chain alkyl

radl%('l)gﬁil/ : Vgr #Bj{nc Ro ) ﬁafr@ntttﬁolgc EIHQ?&)}P% LIt ﬁﬁﬁé@g Examples of

i |on In an ani ma
alkoad rgronst mclhudg, bt dleendinlimitd ae wméthexy,i @thommmpom iPropoxy,

co und of formul 1), phar maceut i cal |
butoxy EW%Y@@%%P&OXW@?@@?Y bR ondi t | ons wher i n
e Pr27] IS TRCK&ERS G’Qlkeﬂ)ﬂ” QREJ aRRed I BRA to tah%o%bzﬂé‘ﬂt §ifaight or

heal thy. In one enbodi'ment, the nmenory is long term
brangkerbehain radicm ef o dwnénttwenthecadmmatyms s:osmmg aenarhon double

bonﬁnﬁ.ﬁingu bo 03 L%]h oggﬁ%rigﬁ%pg*?y %@?1&10$ &d ::I‘ rlgprgpéney al —gutenyl,

2-bupaR1 e et ikl | y acceptabl e salt thereof for the
manuf act ure of a medi cament for increasi ng cognitive

f uh@t28bn i Fheaseram“akynyih etsed rerdie refBnAC 5 mapRYYlpRt pEaight or
braqued %}?Annpaldlcaﬁofﬂﬁgﬁttwé % }/VV }ﬁgz;rg% gt&’dﬁgﬁﬁ&ﬁ} xﬁ%‘? ?T%bn{;)?r? gﬂple bond

mcmcﬁng , 0@ nétel frfiitdeiapt - jbrop}ltyﬂylomfbueﬁﬂyhdi-bmyﬁy,l antl ehanidieor y is
short term nenor initions DETAI LED DESCRl PTI ON .OF
THEOAVENT T O o “asd et SFIFIN defivhoi dgiRydic aromatic radical

wheBRP S ki A ufbR SELd ARG AR1kQIERRE tdrP08PH” includes fused ring

systems wherein at least two aryl rings, or at least one aryl and an ortho-fused bicyclic
carbocyclic radical having about nine to ten ring atoms in which at least one ring is
aromatic share at least one chemical bond. Examples of “aryl” rings include, but are not
limited to, optionally substituted phenyl, biphenyl, naphthalenyl, phenanthrenyl,
anthracenyl, tetralinyl, fluorenyl, indenyl, and indanyl.

[0130] The term, “heterocycle” or “heterocycle group™ used herein refers to an
optionally substituted monocyclic, 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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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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CDI 1,1 -carbonyl diimdazol e 101011 C Tenperature in
degrees Centigrade WD 2008/ 154438PCT/ US2008/ 066201
w( Odo8aF4Ies\t her neeut ecti ¢ m xture of di phenyl ePOEUSE08/066201
bi phenyl [ 0103] DBN1, 5- Di azabi cycl o[ 4. 3 O] non 5-ene
[01 DBUL, 8- Di azabl cyclo[ 5. 4. @] undec-
bl EAbhe $HPr OpY1 Biadyhesgin gefers to =0 (1 e double bond to oxygen).

)1% %@%ﬁ@@ﬁﬁ%@v&ﬁm%o d is cyclohexanone.

[ OZ[(DBID!DI\/SCIhmEﬁhY‘hRmhé;@’)’( uskd herein refers to a “carbonyl” substituted with
an “alkyl” group, the “alkanoy!” group is covalently bonded to the parent molecule through

'-ﬁ")

For )

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

-33 -



[0109] Et Et hyl [0110]gGam(s) [0111] hHour (hours)
[0112] HPLCHi gh performance |iquid chromat ography
w( 02354488 or isoprlsopropyl 10114] LCVSLI qui d PCT/US2008/066201
chromat ogr aphy- mass spectronetry [01151MeMet hyl
{r0116} MeOHWet hanol [O0117]mLM Ililiter(s)
(confopnes) Pé/2GPas abwmc&ﬁmcb@rwat é”@llts:af pempounds can be prepared by

et HHELE S48 A HE Db BIPBASRE  eompets can b

prepared by reacting the approprlate base or acld with a st01ch10metrlc 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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[0123]1ALM croliter(s) [0124] The term "hal 0" used
herein refers to fluoro, chloro, brono, or iodo.

w( OdoBA5Ass used herein, the term"al kyl" ref er sSPCDUSIV08/066201
al i phatic hydrocarbon group. The al kyl noiety nmay be a
"saturated_al kyl" group, which neans that it does_ not i

shoveloly 8Fhen], & rrleoro-aitieghiokps of ifegnulag isdpresied by reacting
nye . . | n _
eniifiP) Shoh BEUEA 2o Ry AR SARRRL Pobofly 3 BRSPS o the 4
chloeediditrogniholine ‘4abik yewetiomovitht yxal@f érlarided  dhgrpyeroloquinoline 5 is
consi sting of_. at | east carbon_atonms and at | east ,
formeg by 254552 cfr BoPth 7yl by AGES- ThEORYKIPN (1B @Fyﬁfeﬁﬁyms@uct is
accof?ﬁ)ﬁglﬁ:ﬂebgh re@idtidh 9P the 1R %r&ﬁdp EMCleh&ion-of F&RMReSPecUmine with an
branched al kyl groups include, but are not Iimted to,
approeyely pi-substetutsdt pis(chlorbethylaraimd. tThe [othcs. aproanbbss slgfwn in

strai,ght chajn al kyl gr s inhclude, but are not
scheffieh P!y usegrethpiistogimortiprigee skt o ety 1 ™ bty
hejotse] hemt will bandddrieod bk ehosEoRRRilllEn (B af Yigdtidepiatelstructures
groups include, but are not limted to, cyclopropyl, )
that ©pr | e niny ptheg yigoragre xiprms,c githes hiesp figutomerigtion e0n vide sigmatropic
26 " ak koxy" herein refers to straight
oré%?égg%g%gg%éﬁgﬁ %lcg%ﬂ%lf:rc&g ical coval ent| y bonded to
the parent nol ecule through an -0-- |inkage. Exanples
of al kogxy_groups include, but_are not lLinmted to, , .
r%h%ﬁ;l,‘ (“‘eqq%g(l}’leaﬁpeﬁ §£§;t’:mp g(b%l(gmwm-gmlbpy:azoloqumolme
n- but oxy, sec-butoxy, t-butoxy and the like. [0127] The

term"al kenyl " Tused herein refers to a nonoval ent
stfai ght of2 hed chain radi ¢al opf ofromtwo tcs & O
Oz ty carb BQJ_nt ai Noong AL hdyn. dowblGeN .@ SN0
- udi Ng, t lno [ fm ted~to ‘ | 2~ pr dpeny! L\

t"%1 - 1- pr openyt’ a- but eryfl but eyl , an® the N
| iKe. [0128] The "al kynyl " used herein refersio a
nopoval ent straig or branched ghain radical of fgom
two to twenty carbBon atons containing a carbon triple
bond i ncl udi ng,Abut not limted 40, 1-propynyl, il
1- but ynyl Ry 2 the |ike. [0129
"aryiON o hopmgyctit akgmm
r adi cal huftiple fused ri
Mor eovBr , Tthi# term "aryk? \tdes fused ri gy
wherein af | east two ary] jnds, or at |east ore aryl
and an ortho-fused bicyclic carbocyclic radical having
about nindao ten ring atongaich which at |east pge
ring is aromati c share at | east one chem cal bond.

FoP IR o St A 925 3 W S
WifphtEaIce ALV A wrahheradsy pat. D, ﬁ,yl]e’ Yoot PLS) fl}%, fquiv. aryl
hydsesieg 2 equiv daetlhylamined opgyipagsyaetlux , 12 hrs. e) 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

-35-



10130] The term "heterocycle" or "heterocycle group"
used herein refers to an optionally substituted
woesayabBs ¢, bicyclic, or tricyclic ring systePtT/US2008/066201

conprising at | east one heteroatomin the ring system
backbone. The heteroatons are independent]|y sel ected

can pe apsoiy gtéh (b} incluske, bugrage mpt hé@"@ﬂ to figheng} gher, Dowtherm® and

r I
s1m1‘@gﬁ f b%?ﬁ'r?g( omt't @@#5’ (ﬁ @?o@?g C?S,l(f)llyﬁg ﬁn Jié)aﬂ}ngéﬁlg%ﬁe of formula

3 to S¢schins-guinalingreffohavia 4anyn de gé@mpifshéchﬁmhﬂ@i blﬂﬁrmatmg agent in a
provi ded that at. least gne ring in the ring systemis

haloggpated sehgnt nd optienstbhestales PMip Gblerlrl%tmgo%geflﬁsutWGﬁv be used in
f t I n t

s TSI 4SS RS i i,

phosgalheeum@hosgpncefaed alhl’aliar ahlpriastaig agbhts. Salvionts th;ﬂt can be usgdnn step (c)

. P erred no i.,c ring syste ar e _.of e 7

et S Br SR b PRatahoEyens chiptidys! ZYisdlardébane and

SImlfaE‘ Q8T &HRs.t Phd ISR - ({lﬁﬁ(ﬂfrﬁaﬁ oM 84 BArbEREHR A W-itﬁra@ﬁtc@ Reteroaryl
i ndividually sel ected from oxygen, sulfur,

hydrazmc trgfon. thatHiowblér exanpyihenie phformplacha. Organie bﬁ@ﬁﬁhﬂ’t@@lﬂ be used
in sﬁgte(gf c?%c%,/ﬁ %)Ltg[ arhr%S of Tl 11% tggvs@gﬁig ?.rn Or?ef EIFEA V\nﬁsgﬁropﬁgﬁyl amine

(DIEa‘!&N f uig.Diafdbidiict Qg@wundeest@er eDBD])Cqui-lDiazahmb/tle[éH Ofhon-5-ene
stens are of to 12 nenbers and inc
(DBX i N-oestay piperidips. nd the like r polvenss ﬁxabaame uﬁﬁ@élastﬁa ()} iclude but
0 h
ace 348 o TIPSR, FARREEALKE, L BT (IR R AR of the
nitrd gke;up € tlay cdmroemh ef ésronl0f® pma/ydeb ehep caspnindiaf fomln;la 6ae. The

of the rings, npl es .of heter roup
nitra, GOuR €an IR Ak R A A @%559@12 i methanol,

Fe/l%y iRyl Pt/ﬂy 0L ADYdnd thé ﬁfaé“ TR Al of @A ddRRubd ¥ formula
pyridyl, pyfrolyl, oxazolyl, in dolyl, thienyl and the

6a—d daluehe rEmted wrtmb‘lslﬁ@ﬂ@mlrkybw‘einee b piopids $be conapang f ormula 7a-f.

to a, non tem 013
Solyelir{Ph S P oo™ GURTh Uit Yt &F ot St B kTR xylencs,
chloPeDedSdhe, ithdnd! aNhe Nike! OBigEhldrébliB3)ahtifed ®antanalid aed in step (f)
used herein refers to a nltrg%en radi cal SUbStItUégghke

includet thut lagectras djemited 40 Rptionally yebstisiedckiptshiesetipiiaming aa

Exanpl es of am no groups include, but are not limted

tQ,, -N hyl = =NH2. - thyl2, o: I N
Ritsmgn Cotocpt R gt RiPF R b eploguingine
"arylal kyl" used herein refers to one or nore aryl
groups appended to an al kyl radical. Exanples of
aryl al kyl groups include, but are not limted to,
benzyl, phenethyl, phenpropyl, phenbutyl, and the

i ke. [0135] The term "heteroarylal kyl" used herein
refers to one or nore heteroaryl groups appended to an
al kyl radical. Exanples of heteroaryl al kyl include,

but are not Iimted to, pyridylnethyl, furanyl nethyl,

t hi opheneyl ethyl, and the |ike.
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[0136] The term "aryl oxy" used herein refers to an aryl
radi cal covalently bonded to the parent nol ecul e

wo boosugdazan -0-- |inkage. 101371The term "al kybtius2008/066201
used herein refers to straight or branched chain al kyl
radi cal coval ently bonded to the parent nol ecule

through an --S-~ Rl nkage. Exanples of al koxy groups
RI Mol ude, but ™ ot limted tor,melhoxy, ethoxy, Ry ¢ O
1 OXY,al S 1) AUt O ece but 8 ~
ON XY angﬁ{ h1 I ?Gﬁe @ " cOZrtrm'ryI " 7 c\a\
““h elnreferstoC— ( 7 toubl & bonded t

oxygen). WO 2008+15 §8PCT/ US2008/ 066201 10139] Th"
term "oxo" used herein refers to #th (i.e. doubl e baad
to oxygen). For exanple, cycl ohexane substituted wth
"oxo" is cycl oh/é\xanone [0140] Theé term "al kanoyl " uged
hergi n refker v-tio a "car bonytl NSbSt ituted wit hR1 amn-N

"atkyl "R, ~al ka&now g 0p—|—s>cova11 0
bonded t e |Jparent nol egulle tlhrough the ca d
the "@afbghyN' group. Bianjl el of al kanogl Mr dup$

include, But are not limtéd to, methane ethanoyl ,
propanoyl 12&nd the |ike. Mbdhanoyl is conmonl y4&hown
as acetyl. [0141] As used herein, a radical indicates

@pﬁ%q&s menm 3- @tmgyﬁethmﬁayn{a%aﬁa €05 r°@) 3skghb} RRIO, tBfux, 30
HEC Eﬁé \F”OQ;QI i@lﬁofx@éj 'cEtabM:IarCIle@ %‘fﬁlxe@'h}sy d) 2 equiv. aryl
bls(ﬁg

Ssxyl nl%ﬁux' r112 ) gQ@fgef%thaﬁ‘ol reflux,
I
?rgtg%hg@y asliggm |Og%e%£(§:r% on o’f hTT ar ger

i ntlgﬁéﬂangé r§ HABEOT PiheRs TGS S ikg Kt fpothod for
the ilgégfséiolf ?’UWZHI{ iiyedp @RI i1 er THed-fifr8ahilling 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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parent structure in which there has been an exchange

of one or nore hydrogen atons for another atom or
wWQ@L@ss544p9143] Asymret ri c carbon atons may be pPEFER1008/066201

t he compounds described. Al such isoners, including

di astereoners and enantioners, as well as the m xtures
toluange pech thealike. | Redvation afothp itrggraeef the qomposad 9é fermula 12a-c

provldi§ & ELhEGLEOPRMITh, 14 £ R hu6 308 cHOUPRUNED 6k amine

using mcﬁlﬁﬂl@digf:ﬁl S0€h af sh@l;eﬁi methahhle Fs/tmpRanelgn Kiehtls et/HWR0,/H,, and
conpounds cantai n an al kenyl Q{# al kenyl ene group,

the dikgr e BRG fmyng h‘éf Sqogmoiupc} fermaula 7 3p-¢  Sang be’ reacted with
a
b1s(dh§&gﬁk¥1§arg§15§\;g1 Plfoﬂd%etﬁ@ %BHl)‘i;tH{S:?cg Ft?%n*gnllagléaaﬁ d%@lv%ﬁ@”cﬁat can be
usedi mostar €f) 1mimdecmnt&aﬂpbahmniﬂd Thossyleref gylemese chlerabicnzane, ®luene,
(o]0} und i ngl.ude .0 e af rerre t.i oned
and 6 TR PG Bpisgt thftced BC SRR dp ol (h SRRk, optionally
subsh%é’cﬂw @hlIcPatShyl RkdTRe, %@tﬁerlﬂdeuded in the embodi ments,
i ncl udi hg pol ynor phs sol vates, hydrates, conforners,
sal ts, and pr odr ug derivatives. A polynorph is a

Sch H@#tr%g{w% nl??e& g:Syglzp%geI}F rglog)h‘gg lnii:) tp;yrazo? Cﬂ,umoclme or
by soI vation (t zp’(%’ﬁlgf'h 'tyioWrG'F OlAYEHPC ol ecul es
with nol ecules or ions of the solute). A hydrate is a
conmpound formed b i ior poration of water. A

orngr is a st erl hat is a conf tigpaloy o

i|so . 1 Conf or mat i onal msrlsmis t he| phenongnon of
S Wi th 4 he sapt NEt wal fermu .
diffe confor mat i ons R(c nf gr mer 5 of at 0 ak
N

rot dti n§ bWk, Salts of conpoynd® can be leepa edNby
met hodsRknown to those sgy-k r¢n the art. ForR
exanpl salts of conpounds can’ be prepared by
reacti the appropriate baf®gor acid with a 17a
stoi chi onetric equival ent of the conmpound. [01451The

term "ani rral usF@1d Rerein incl udes blrds reptllg,é‘
and magnma dbnedt i dat ed ma&mal S humans»)fN

[0146}lhete |aI,O' %u/
Q¥ haﬁg@abl y her

"patient” are u

to a mamal , 1ud ng, but not I|mtedt
si m ans, hurrans, mefmal i an farm ani mal S, rra 5
XHPIL, D, e nedse)z;and mmal i an pets. Exenpl i fied
Fwhddrhents [0147] 1 [{% Gan exenplified enbodi mepggof the
i nvention, the conmpound of fornmula (1) is a conpound

of any of the fornulae |a-Iak.
a) 1 equiv. diethyl 2- (ethoxymethylene)malonate 125 °C, 3 hrs; b) PhyO, reflux, 30

min — 3 hrs; ¢) 4 equiv. oxalyl chloride, cat. DMF, CH,Cl,, reflux, 3 hrs; d) 2 equiv.
aryl hydrazine, 2 equiv. triethylamine, o-xylene, reflux, 12 hrs.

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

elimination type reaction, the 4-morpholine- or piperidine-enamine of formula 16a.
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1014811Exenplified values |isted below for radicals,
substituents, and ranges, are for illustration only;
wo b@g/1sassnot excl ude ot her defined val ues or oOP&ENUS2008/066201
val ues within defined ranges for the radicals and
substituents. [0149] An exenplified value for Ar is
Therptad rgpiclizationh b il vempound -of nformyley dhe rigrpyides the morpholine- or
. 2-fl yorophenyl.. or.2-pvri.dyl 01 An_exenplified .
pipe gt dSPER G it BB K poh PR A K Wi isiépgyy imctuce
but %t linkiteddtovdiphehyd fethir,| BodithedRdSldAfImEe Aiyhi BdiBek point stable
value for L is hydrogen, nethyl, isoprop¥l, or, 2-
solverts.h GRpearsign of flis1compeynd o6 igsrula &7p (eathg shlase-qgeinpline of formula
| . . ' .
18 (06 RS mp RO A g oA Bachl i % RAGKARLBRolvent and opgionally
catalgtie M By iCiéeirating agdntethatecdndet usedisstep (d) hwclude/aritaroomot limited

and are ill r at by .the foll ow n rocedures in o
to oaiﬂwb ﬁhﬂﬁl@&é&hﬁg?@» tm@ygéﬁbnd& P_E%&&%? Gipliogeegs. end similar
chloﬂhé(tﬂ% %ﬁiﬁ? SOV ERS 112k Rek W S8Rl I(@Finclude but are not limited to

[ 015 npounds of the general formul'a (1) can be
chloprbepeame dmethiytepe schinridoe l . 2odickhjernsthahe,sghieraéarincand similar solvents.
The 3R ?g-ﬁgﬁgﬁfée 2% ot 18860 Sl DGR T8 etk diry! Wydrazine 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
F O N. I\/N O
E c H
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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shown in Schene 1, a 4-hydroxy-6-nitroquinoline of

formula 3 is prepared by reacting aniline 1 with
wolb@shyd432- (et hoxynet hyl ene) mal onat e. ConpoundpP@r/US2008/066201

converted to the 4- chloro-6-nitroquinoline 4 by

reaction with oxalyl chloride. The pyrazol oqui noline 5

8) $hiQrmeBux,iBY mwact zmhbb‘f equivy axialyh ellorifg ¢ata BMBSCH:Cly, reflux, 3

Heg oy @r judn atyd Hyllmzinen2lequivottiediyldrsine,ceeyiphé, bk, AR hrs.,175°C,

12adkcd)i1gr°@f72the 8-nitro group and reaction of
resultlng free amne with an appropriately

EM L@&Q 'R%gl&mnog e %@WE BGeprdddBits %}tﬂ{g ggnthetm method for
ap F]OVVn In sc enes upe nmet
the ttsyxtthmm sifl I Sépipemzmhley]a,rt 8- qpﬁaleﬁaﬂrﬂ-l ylbg | lorbe8- (morphol1n~ -yD)-

S SERIPRS kRSl Lk Ehobo SR B

hydrBkyqiffol ¥ drEsthANETL aScbl%thﬂlaVbaﬂl 3] lgseatiﬁ 9B Ca) mclude but are not
rearrangenents, enconpass said isonerc forns.” Sche

limited @e@heh@nyl I%hi’@,t Dowtiseim@hend gimilar high boiling point stable solvents.

oS B PR BB b1 g
can BB2@com fshéki( ,usﬁ%vgﬂﬂoﬁndﬁlﬁlg,ag@ﬁt th @ﬂullo‘gene@edab(y{/ent and optlonally

chloride, cat CHC13, reflux, 3 hrs,
catalyfig [DMY d Cdgrinating agqgl)(gﬁ that ¢an; herused gyﬁt%(b)dnglyqleelﬁg are not limited

S 0 r
to- ot ¥Bleriafo LDy B it CIGHRED Bhotefhe Wiphahfeld! 9pd similar
chlokinsting @kﬁ%l@dﬂ%rat ﬂ%aaﬁ ibems&t irestep {b)soivele dut are not limited to
chlogczet:(%{aageglgp Eg}iae%l}lif\( ! g%oqha]agfq%g}faggeéhqgrﬂgynq erl]nedS ISI?nlf)aE' solvents.
The gihmr%I ﬂﬁlrgﬁhé b ?orﬁ‘fula{: 95 Mehd bd r&RRIDRIK BRT IR heWrddiyl hydrazme to

(et hoxynet hyl ene) mal onat e under heatlng
forrmﬂfedmdychcmmﬁp}aaimh pHivreulad3nae.i Omganygpbases et can be vpgsl in step

©) wﬁ@'dfggﬁ{)g{%ﬁﬁno i FOF r”ﬂﬁmm T CEERT ifR¥frob iRy P Ondle (OIEA)
1,8- by&amsyayptsrmd)]uﬁ@ecof -ehO(DBUR Be-Digobigtlop. 3 bifon-Laie {BBN), N-

used in s b) include but are not |imted to
methhrlpi}ven@meemde ¢ libowt Sndvants frahern e Biaddn swrgle) %Crlll@enbm are not
t. 3@ bIe oIve t
hmlﬁe@d % Xﬁw il enes (? 8?%%?1\@ 3;5 ugﬁlt% gaféld C‘[EF é1}<g oo %laﬁnﬁeélt of the
fluogd of ﬂfel’ﬂd)h@oﬁﬁd @ﬁforbﬁllaazwawhﬂsh egclicsinige anddyl lomiing pravides the
agent in a hal ogenated_sol yent _and .opt.i onal

compgyag §ft fosnpRA 2bdh | Hep (hienge agdormednt sl Bensgted i n

step (c) include but are not limted to oxalyl

Scﬁ?hrllg gﬁbrna@% hoE ?%g}'ntrh EIQJ]‘Y lg% Q#&Eﬁ q?r‘?t’srmé&?vent 5‘yl), or

t hat SZneB: use ('Pﬂ %lloilﬁ' b @Ry a‘é Bgl?" are not

limted to chl orobenzene, nethyl ene chloride,

1, 2-di chl oroet hane and simlar solvents. The

chl oro-qui noline of fornmula 4a can be reacted with
aryl or heteroaryl hydrazine to formthe tricyclic
oxo- pyrazole of formula 5a. O ganic bases that can be
used in step (d) include but are not limted to
triethyl am ne (TEA), diisopropylethyl am ne (D EA),
1, 8- Di azabi cycl o[ 5. 4. 0] undec- 7- ene (DBU),

1, 5- D azabi cycl o[ 4. 3. 0] non-5-ene (DBN),

N- et hyl pi peri di ne, and the like. Solvents that can be
used in step (d) include but are not limted 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 conpgund of fornula 6a-c. The
nitro group can be reduced -“8-an anine usi ng redu0|ng
agent such as SnCl2 in nethanol, Fe/H2, Raney N cke
Pt/1-12, Pt02/1-12, and the Iike. The am ne of the
conpound of formula 6a-c can be reacted with

bi s(chl oroal kyDam nes to provi de the conpound of
fornmula 7a-f. Solvents that can be used in step (1)
|nclude but are not Iinited to o-xyl ene, xylenes,




10158] General Reaction Schenme 2 shows a representative
synthetic nmethod for the synthesis of
W@ 2@0RiI1paB@ZI n- 1-y1) - pyrazol oqui nol i ne. The PCT/US2008/066201
3-nitro-aniline of fornmula 8 can be reacted with
di et hyl ZHSet hoxynet hyl ene) mal onat e under heating to
afford, ‘an addition-elimnation type reaction, the
agi ne of fornula 9. Thef Qli zation of
t he conpq of forjmul a 9 pr oving b
UNFOMNINRIE f ol a 10a. {Qat—C‘a'n be
used in stp(@ ncl ude but 4 Nimted to
di phenyl ‘Per W hern(r) and shm I ar hi gh boiling
poi nt sta ents. Conversion o{ t he
hydr oxyqui noI i°he Bf formula 10a to The
chl oro-qui noline of formula 1g4a caxdg acconplished /
usi ng a chlorinating agent |/ﬁ a hall@gﬁrll,at ed soh enf—N
' Chl orijati ng fages s t ha

- t €p X @ but—are not @
%I de, @ RC15, thionyl de,

2 ; ancy-Si m | ar chl oriinaty ng agernts

bl vents that can be usedlin step (c) i rf de bt are

not linmited to chlor obenzene met hyl ene chloride, 1,2-
di%®hl or oet hane, chl oP4®8rm and sinilar sol ventZﬁa-ghe

- chloro-quinoline of formula 1la can be reacteg \yé(l&)z or S(O)z:
aryl or heteroaryl hydrazine to formthe tri.gtyql dr@
oxo pyrazol e of for mul a 12a-e. Organi c bases that can

fje[ﬂlug r§ %ghlégﬁvb&alﬁ o'?‘&E Aak 'ﬂ 15, reflux, 3
m ne o
grssc agm& ne( [9@95 ene, re hrs., 175 °C,

llzbtstﬂ)a]z7§b|(b 3Ih€>5[4 3. O] non- 5- ene (DBN),

N- et hyl pi peri di ne, and the 1ike. Solvents that can be
usdlitély st @pne(mt)Reannd)madlemS stroavsrrotepteseritatig syothetic method for

o- Xyl ene, nes, chl be e ene,
the | 5y theﬁédu@/' gn(ptﬂmtzﬁle Hﬂt 'g‘tl%%h%?' e con‘rpéd(umc'tr:lilEh in-1-yl)-
pyrdz8loilmBliAda- ThihAl i §eszatibe (ﬁofﬁéobliﬁw}mﬁé Jroformub Ifﬁaplﬁwdes the
The nitro group can be reduced to an amne usin

dlﬂuce:ddrydwgya@eﬂlunesctf&hna@a gACBelventsitbativanbp usqﬂemﬁte,p (RhH&{pde but
v S5 B R OO, LA SR S s s

solveh&( abdeaddkyt tha offsulid op fudiiutie23 hetheadiffastnethbifro-quinoline of

formul a 14a-f. Solvents that can. be used i stg@ %‘?1 d
formyla | 29geanphst acgp@phﬂteqqsmgt%ahlpgnqglquqg@ﬂ%m g Yplgggiated solvent an

optléﬁﬁzv %ﬁaﬁ?ﬁ t @hﬂ)?l%gmtl%%éntsrtﬁatl dafi%e u ged in step (b) 1nclude but are

)amnes can be used I n step (I
not ilingitedde oxplyi ohllahklg', 1%(0)@131 PGtsethidoiyd @h]hrhdc aeiohgdnp driphnsgene, and

he 1. ke. Alternatl
Slmsk@rrﬁht%@g}a?gg ggf(l}f&, r%ﬁ qutqqthit %ﬁf)be FW? d@?hn& u[cc)%q but are not limited
to cﬁlcfr@édﬂ%ﬂedh{éth]yiéﬁb)chf&‘lﬁézlot%ﬂﬂﬁlcﬁ‘@éthi}% chlorbdrfipdniPsimilafdolvents.
1 equiv. diethyl 2-(ethoxynethyl ene) nmal onate, 125 C,

Thdqc]ﬁprobt)mﬁl]ﬂﬁ@ ofr ﬁ\)tﬂnuia 2@ oambe reacdhwih agyl o l@ﬁrpwl hydrgzme to
forrga.ﬁ? \;mygpgl B}r«hg € ﬁ)g forﬁnué%g‘:fl\zlglfﬁr)ﬁ L&l lq%(es tl?iathcraﬁ belsed in step
(¢) YnofydcER&, aré @bt lﬁhlte& 2o hfisthyl amine (TEA), dnsopropylethyl amine (DIEA),
1,8-Diazabicyclo[5.4.0Jundec-7-ene (DBU), 1,5-Diazabicyclo[4.3.0]non-5-ene (DBN), N-

methylpiperidine, and the like. Solvents that can be used in step (¢) include but are not
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[ 01591Ceneral Reaction Scheme 3 shows a representative
synthetic nmethod for the synthesis of
w@2¢ousnsqabol i n- 1-y1) - pyrazol oqui nol i ne or PCT/US2008/066201
8- (pi peridin-1-yl)- pyrazol oqui noline. The
4- nor phol i ne- or piperidine-aniline of fornmula 15 can
limited to @axtlew, wiytehesichlcngthen2eriee tdlosnenandh yhe hed. nddispladement of the

un heati ng, to.aff or in.an addition-elimnation .
fhuoffSiahe 85Ebp R o1 foBniiRr 7m0 bt Frdet HERbSRoxides the
comPéurfdUfTbinduld 88a-g. SRI(ARLanCHCher ok Wi solvagt Gaemound

of formula 16a provides the norpholine- or

pi peri di ne- hydroxyqui noline of forrmula 17a. Sol vents

Schieinzt6: cAlternative diethod $a Synthksizé Tr{pipdenzinid -ydk 8-(piperidin-1-yl), or
limted to di plsefwérphbliesl-ylppwrdrelaguinaing si mi | ar hi gh

boi i ng point stable solvents. Conversion of the

compound of Formula 17a to the chl oro-quinoline of

fornul a 48a ican be acconpli shed using, a athl @ri nati ng

agent in a ogenat ed sol vent apd opti ggal |
catal ytic @ Chl ori/ﬁati ag agentij use.dp_l.n
step (c)Findl ud®bu¥ are™not linmit al yl
chloride, PF3)C 5, thionyl Fchldri d®, phosgene
tri phosgene29and si mtar chlorinating agents. Sol vents
that can be usegd-wystep (c) includgobut are not
limted to chl orobenzene, nethyl ene chloride,
1, 2-di chl or oet hane, chl orof or n}%fnd im | ar sol vents. Ar
The chl oro- qui nol i ne ofg f orguia 18 ;én be reacted ./
Wi h aryloor heterogryl| hydfazy § t Em the 1 i
trli cyal i clloxo- pyrazole Okeforfrlula 19a O ganR
' beOLllised—-i-n S d) Ji ncl ude Btit are n
ed/to i et hyl Fam™fie EA), diisopr o[pyT\ﬁ;
neN(DI EA),” 1, 8- Di azabi dcl o 5. 4. Olunm- en
(BBU), 1,5-Diazabicycl o[ 4.3.0]non-5-ene ( ,
Net 184l pi peri di ne, and 3he |ike. Solvents that ¥ be
used in step (d) include but are not |im tRdNEE; C(Q)2, or S(O)z
o-xyl ene, xyl enes, chlorobenzene, tol uene,?afid ?fe
i ke. Scherme 4: Alternative Method to Synthesize
8) PipiOp eafhwmi B0 fhiy 13, hrg-Y) gi qgeivi. dkalylichjoride, eat. DMF, CHCh, reflux, 3
8rsf ap2 RGNV Bryl hydohzipy, 2e@lioomicthyldnige, @XylBi?OcfluneflR dxs.175°C,
3OLHE By 175 ned) 4 equiv. oxalyl chloride, cat, DM,
CH2C12, refl’ux, 3 hrs; c) 2 equiv. aryl hydrazine, 2
equiv. triethylam ne, o-xylene, reflux, 12 hrs.,175C,
12 P62} d) Geie&a] Ra@tibn Sclidi60 siBeves wipraRenteti voosyndstie method for
4 shows, a regpresentativye.synghetic,.nmethod for e .
the 5\ SYOHES S s E?g (zpﬁ?eﬁaezt“h%yﬁ)—’ 1-@-?3193@1%‘3()3@” )] n-#’&}%’@hn'l'yl)'
pyr@ol RubdBaRh Thbindl cydizatiBy badR|caaH iR i Benuld RS pidlides the fluoro-
cyclization of the enam ne of fornula 20 provides the
hydidxygrisilite okf{oquiulac}(. nsolyents thatrpambe yeed ls@fepénl Hichudgtbut are not

. can be.ysed in st a) tnclude -put, . t

i KB e e " S g Bl B b8! Bivents

CoBRtdibn 5t 8R! ®nHRuMe BF SorntdnBe s ilanfladrotdhtore-guinoting ob formula 31
formula 21a to the fluoro-chlorqg-qujnoline of formnu

canpbes acsgmphishedcesing pichiamating AgeTd 18 1 balpgraeied g%%v@@fnﬁml Rptionally
h ' | . ' .

RSB B A QST 1 e

to bxatyluckdohidd, ROOChoPdl, nthioegl thloddal phosghieotripiesgene, and similar

CHIGRRRIGE feeHis. SPITEA 5 BB ) JRrbgui R BB op micd (

used in step (b) include but are not limted to

chl or obenzene, nethyl ene chlgride, 1, 2-dichl oroethane,
chl orof orm and similar sol vétts. The chlor o- qui nol i ne
of formula 22a can be reacted with aryl or heteroaryl
hydrazine to formthe tricyclic oxo-pyrazol e of

formul a 23a-e. Organic bases that can be used in step
(c) include but are not limted to triethyl am ne
(TEA), diisopropylethyl am ne (D EA),

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

A = -~ 1" A - e ~rEsh N

R4




X =N, 0, ¢(Q2, or S(0)z; zis 0, 1, or 2 a) Ph20,

reflux, 30 mn - 3 hrs; b) 4 equiv. oxalyl chloride,
wa@ad0s/1BBg CH2CL12, reflux, 3 hrs; c) 2 equiv. BCYUS2008/066201

hydrazine, 2 equiv. triethylamne, o-xylene, reflux,

12 hrs., 175 C, 12 hrs; d) 175 C, 72 hrs [016llGeneraI
chlom@a@zmenms&ﬁlm@ @103‘1@@;/\/&, 2 lﬁldmosth@m aahlqrefcgmnmﬁesmular solvents.

The ggf ulélgfl f utl% ? E?211(1 errgi;1 th!l ﬁ?ﬁm?%rky of het)érc)ai'yl%jydrazme to

forrrpﬂié&ii@cﬂh@ ijﬂqiykmle dihfetrrala 32y chiganici RBesohat k@ RNAEH n:@step (c)
of formula 24 provides the difl uoro- hydrox ui nol i

incligfe '3 et Lmitcdsey s apring (e 98serseRylsthylstreine ((Q}EA) 1,8-
D1ai50f\;r\:}rﬁgf5 nfﬁ;ungénc?’ gﬁéfin %eq 5 %laq ﬁbﬁ&%ﬂglﬁ]ﬂgﬂg Siene (DBN), N-

metlgdpipendise, sbdrthe dike. orSobfentshhatcmrimmﬂédaﬁ stepr @y irwlhls W are not
. .the difluoro-chlo i noline of for a.26 n be
timilgd S Y o TR IO PGP 0. SURAES HRE o Dioplacement of the
ﬂuoimbp%n@&ﬁﬁbu%elafEfaEm@adstaﬂhoan@&éne &ﬁin%'%fdbﬁ h%g provides the

Chlorinating agents that can be used in step (b)
compowidufdotrla 38k Hisp (i) canthegetiormsdatvith S@anﬁrqr deat.

P(0) C13, PCl15, thionyl chloride, phosgene triphosgene,

and simlar chlorinating agents. Solvents that can be

used gchemed? Nethods Sysehedizt 6B ubstifited PRidztbduinoline

chl orobenzene, methyl ene chloride, 1,2-dichloroethane,
@hl orof orm and, sinmilar solvents. R1Th3H chl or o- qui nokj ne@ o

F. formul ar26+gan be reacted w ) A het er NGO
razmetormth tricyclic zol e of P K
R TOrmtd a-27&7 by Ongadi ¢ bhses R s€fe- RN 3t ep

(™) include bupz t limted t& triethyl am neNcG:
(3¥EA), diisop {le thyl amine (DIE®, 1,8-Diazabicycéfo
[5.4. Q undec- e’(DBU), 1 ,5-Di azabi cycl o[4.3

. 0] non-5-enex (DBN), Nnet hyl pl/ﬁerl di ne, and the Ilﬁke
Sol vents [hat can be used Nstep (c) incluge beft ar e
not. WD 0001_54438P i .t dg t!
d9-xy yl eneé~ ehl
[i ke'~Prspl acenent off the %1 uoro of tffeconpopnd of
fornuie, 27a-b with a cyltic amne undechedt i ng
provi des the conpound o¥8 fornmul a 28a-g. Sté (d) can
be perfornmed with solvent or neat. Schene 6:

g i &iqAt Id¥@hEL-(QEotyneByddeRaklagatd, (150 BalisN b PYA), reflux, 30
-@'h’i’§r Q' il M}l&lyl loride, cat. DMF CH,Cl,, reﬂux 3 hrs, d) 2 equiv. aryl

ié FBB@% d il 1)%31%%621? %&fg'g&%g/{ '::i : hr??!%; bpllethanol reflux,

qui v. aryI

hyd |
¥ [h?él]l?s@en%éﬁk?@“ I)Sellef'ge Ehops it 6‘%2‘2‘?(%’H&F§F method for
the Eg-ﬁﬁésisoéf cShSERIE BRAYSloquiAGIRcE SIBR BAir Bt JTEbinfula 33 can be

reacted with dlethyl 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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the synthesis of 7-(piperazin-I-yl),
8- (pi peridinl-yl), or 8-(norpholin-I-yl)-
w@yoosasissgiui nol i ne. Thermal cyclization of thepenasMg066201
of formula 29 provides the fluorohydroxyquinoline of
formula 30. Solvents that can be used in step (a)
the ¢hierpeprénddine ofrfermide 36i eaint sdaccompligttedysinged feblorinating agent in a

I ar, oi nt st
nalogehHrARP bR Sl Bl P Do GhiRE B Saes e Sap b usea in
step t(Beidcludertarn Gid aboligiica Ctb | gxalydfchfopidel PeOYE;, aam; blionyl chloride,
acconpl i shed using a chlorinating agent in a
phosgenedgipheatssne. sbil viamtar shigrippingngantsy S@baeaﬂsyhat carpyrused in step (c)
I ting b )
1nclu(&|3 X d%@blbc{{ iél?lgg@ngt? :{}E@Bl%e%%&% 6eméjcﬁ?1g1lé %hfb%r%a d(lki dichloroethane,
chloi%(f&hcaxﬁ siRIThD soltvmtmnﬂhe @h]o@cr-qﬁﬁaohmm@lsmnelatm md&gleﬁﬁed with

and sim | hIorln agents. Solvents t be .
aryl g% tqr?ﬁrg%ﬁﬁ%l}e B M e A pégorpal a 37. Organic
base§ %ee rQRenzeRa. o mci)%@ma@ hQt aﬁenotlmaﬁsh e uRgt E&ﬂﬁ@ (TEA),

chl or of orm and ar solvents. The chloro-qui'noli ne
diisapforfybatigl| aaxﬁmeca(ﬁ)IEA) r e 8tl2idzabidyklods. ﬁlO]wﬂeh@teaeoa(QBU) 1,5-

. _hyd f tri |
DielEh i ST dersgint (o B rieediiBist KhEBR 1ks” Stobyeopscpat can
be ub%@lfﬂs'ngﬁi? éh}ﬂncﬁfd@ bﬁgﬁr;e L?gm(l%wadA 5000 kﬂeﬁé BylengdNcARrdbEE e, toluene,

and [mea}glggm By%uc@pg of thg niiPegrowp @ éhe( ggm)ound of formula 37 provides the

comPpBerRRRRLF ¥ The it Do aC G blan amipp g gicvpine agent

suchU@@thElﬁl 1r51tnetl’1|aﬁ(§1) Fé/Hg) Ll}’!ﬂﬁygﬁibkélf Bt/II‘iQtPlt(Dibe tend ﬂé@ like. The amine
0-X ene en C orobenzene, to e an

of 1} qipopRd of F foreens8 gan b eaeRaonEs ‘alﬁ(*ﬁéoag erhsenngs tafprowde the

com%ﬁﬁﬂ@%ﬁo%l%%? ?oﬁ%ﬁ‘t% ltl‘ﬁaﬁ gﬁ{ 9@&1 5 5 5 eB ggtr]lhﬂgdé)ﬁlﬂ}é}éj&ﬁ&mﬂed

e conpoun or mul a e perrorne
to oAnfyltene.sollarertchbrobematne, fdinmepand. th/bikd oBis(ahhSyaikh]Qanmes that can

6- Substitute razol ogui noline a). 1 UIV
be. 357y Hox L k1 aErHa! OHar g 195 Clrgiad oo joptisfal) ' subsituted
bls(&ﬁéﬂo Dmﬁﬁmmﬁld?th@nﬁe c) 4 equiv. oxal yl chl ori de,

, reflux, 3 hrs, d) 2 equiv. aryl
hydra2|ne 2 equiv. trlethylan1ne o-xyl ene, reflux ,

12 hrg., e n thanpl . refl.u 12, hrs.. 0. ..

o1 s chtses e T S Besipd F iticah ey g yinotine
hrs. [0163] Ceneral Reaction Schene 7 shows a
representative synthetic nethod for the synthesis of
6- Substi tuted Pyrazol oqui noline. The 2-nitro-aniline
of forrmula 33 can be reacted with diethyl

2- (et hoxynet hyl ene) mal onat e under heating to afford,
in an addition-elimnation type reaction, the
2-nitro-enam ne of fornula 34. Thermal cyclization of
t he conpound 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, Dowthern(r) and simlar high boiling
poi nt stable solvents. Conversion of the

hydr oxyqui noline of fornula 35 to the

chl oro-quinoline of fornula 36 can be acconpli shed
using a chlorinating 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
oxal yl chloride, P(0)C13, PCl15, thionyl chloride,
phosgene tri phosgene, and sim |l ar chlorinating agents.
Sol vents that can be used If* Step (c) include but are
not limted to chl orobenzene, nethylene chloride,

1, 2-di chl or oet hane, chloroformand sim |l ar solvents.
The ehl oro-quinoline of formula 36 can be reacted with
aryl or heteroaryl hydrazine to formthe tricyclic
oxo- pyrazole of formula 37. O ganic bases that can be
used in step (d) |nclude but are not I|n1ted to

—— o\ o, ™~ A\




a) NaOH Et hanol, b) NaOH, Ethanol, c) NaOH, Ethanol
d) Cu, Quinline, e) piperazine, 175 C, 72 hrs
w( 0d8AsRs@act i on Scheme 8 shows a representati VBCT/US2008/066201
synthetic nethod for the synthesis of
2-t hi opheno- Pyrazol oqui nol i ne. Reaction of the

chl or o- qui nol i ne of fornul a 26 h et hyl o

3- hydr azi nyl t hi ophene- 2- car e under basic S
condi tions can, previyde a comgound of formula 40. Hd)‘j;;]
Condi ti ons t hat e used in N@% (a) include but

are npt

)

ImtedtoNaOH in ethapol,

NaOH i n MeOH, ang—N
0, Np%y C
ouﬁdwe#—ﬁernul.m=£;

> QE;IC condi
F~ CgndiN ons that &an be usedfornthe conversi qn
conpegnd of fornmula 40 to the dérboxylic aci d of
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 conveftegd to the conpound ofSEEEnula
27d by decarboxyl ati on fng Copper in the pres
qui nol i ne. Displacenghi of a fluoro group ofythe
conpoundgof fo Myt h pi perazine undegf be
ormula 28p. Bt epr (€Y can be
perfornmed wth neat. 40.45- plene ) 9:
Al ternative Nethod th Synthesize N
A

e of

or

N
6, 8-di fl uoro-7-( pi azin-l-yl)-HbypAzoloq }%oline a)
4 equiv. oxalyl chl<ride, cat. DWF, Cl12C1 Preflux, 3
hrs; b) 2 equiv. aryl hydrazine, 2 equiVv. o
axNa®HiBthariohd) NaOH;Eshanol,cp Na(Xl, Eilmngl, d) CnsQuineling ey
piperhZme 07572, e dud 01651Reacti on Schene 9 shows a
representative synthetic nethod for the synthesis of
6,8-dif|uoro-2—(piperazin-1-y1)-pyrazoloquinoljne.gpgv
er dPtodlof Reectioanrbamg Shews furearesentalive penthetic method for the
ri.fl ugr.o- r8- QUi . of . ;
syoitie b Pr B BR DL ARl BB ARG Afholine of formula
26 With g ekl diadivdihiophone-dphiborplateyurciat bisjt candBiBs can provide a
ChlorinatinP agents that can be used.in

h t -
compeend, gbiopmp eCﬁB ipnsk P%C@l‘l—tba u§ Hnﬁtepc(lsz B}%PLH% :%)ut are not limited
to I\g’e{r@){ Gt §tlﬁa§&}§la0¥ﬂn%¥b}ﬁ hh® HielSee. PRRSERRDULA 0P FOSARNA0 can be

simlar chlorinating agents. Solvents that can be
conuaed torths teppéeld éfifotmude 4dhindeobasin eanditionst [pndiiens that can be

loride, 1,.2-di.chl oroet han chlorof or,m and._si.m._l.ar

used dp bR CEhvHIEn OF i SraTRD T F g PO S o formula
41 [rRARk afke W KotRieined foyN5EHE iR tiaof, DK e MdOKyYald the like. The

oxo- pyrazole of formula 43a. Organi c bases that can_ be
compmadd | of Sormpild AL icae | krisopyartegdr © Ak dompoprdy qfpformula 27d by

triethyl anmn TEA N r jet-hyl ' I
ooy SR B R s SR BN Y A BRI o o
of thk 3abbigachfofodmBla Q7donitIb ppezinPBigier heating provides the compound of

N- et hyl pi peridine, and the |like. Solvents that can be
forgulad8pn ) ¢33 be peglograed with salvent B medt i ted to

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

i ke. Displacenent of a fluoro of the conpound of

f Schetha 94 3dtevnbiivaMegiodd © Symithesizerl:difhwad{7A(@iperazindeyl)-

the conpound of fornul py¥aloquinsliap (c) can be

performed with solvent or neat. Schene 10: Method to

Synt hesi ze 6-fl uoro-7-(pi perazin-1-yl)-

pyr azol oqui nol i ne

-45 .



WD 2008/ 154438PCT/ US2008/ 066201 a) 4 equiv. oxalyl

chloride, cat. DWF, CH2Cl2, reflux, 3 his; b) 2 equiv.
wa@roos/1hads azi ne, 2 equiv. triethylarni ne, 0-XyPENeEs2008/066201

reflux, 12 hrs.175C, 12 his; c¢) 175 C, 72 hrs

101661Reacti on Schenme 10 shows a representative

synt het igg, megpodh for the synt hesi c o

6- fIHoro 7- (pi pgrazi n-1-y0- pyFaz e.
Convergl Onpoiztheonpodng of f t&Hthe ®
[ caane

| oro- qui_nol i ne of
accoppl rghetNusi ng a chl orinatinglagent in a

hal ogena¢ ed sol vent and optlonallﬁ c&#alytic DMVF.
Chl orinati ngft agents that can be used™fn step (a)

i nclude but are P imted to oxalyl chloride,
P(0) C13, PC15, t \@ chl ori de, phosgene trip @ e,
and simlar chlor} ing agents. Solvents that ¢= b

e
used in skep (@Ninclude but are not |irm,tedytel

chlorgpenlene, : | ene ghl ori de, 1F2 dichlnro: Q9ne,
chl or ot g s m Far —sotvents. The
di fl uorag qui noline of fornula 4 g reacted
with p azine to formthe ¢
0X0- pyrazel e bf fornula 43a. Orggni c es tthat can be

used in ste&éb) i ncl ude but are [inmpheck to
tr| ethyl amne (TEA), diisopropylethyl amne (DI EA),
8- Di azabi cycl o[ 5. 4. 0] undec- 7-ene (DBU),
a) %qupxapgb]'ybg]]@;lp@{lm cat. BricH{dpae IBBQ)hrs b) 2 equiv. aryl hydrazine,
Nequat.Hyitthy perinag oy lcren flukel 2 hkd75%s | e dng; §) 1 FatC.damrpe
used in step (b) include but are not limted to
0' M@Pe Rydcloe Scheft o sheny anepresaltatbresynsiedict inethod for the

|ke | acenment of a qu r of he c npoun
synthesinups. GUSARGR HPETEY he R HESETRG. pr orsion et the
i R
accdpapished hding Methhmihatiog Sgent hmsllmh)g@m(tpdl palventiand opgpndily catalytic
DM% tCrﬂlgrlirﬁl%Elg ggént&' that Ea)illrbaezli)sleg quétglg) %a) iiclude 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 (ﬁ) include chlorobenzene, methylene chloride,
1,2-dichloroethane, chloroform and similar solvents. The chloro-quinoline of formula 42
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 a cyclic amine
under heating provides the compound of formula 44a-d. Step (¢) can be performed with

solvent or neat.

Scheme 10: Method to Synthesize 6-fluoro-7-(piperazin-1-yl)- pyrazoloquinoline
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a) 4 equiv. oxalyl chloride, cat. DMF, CH2Cl12, refl ux,
3 his; b) 2 equiv. aryl hydrazine, 2 equiv.

wo poostibpBam ne, o-xylene, reflux, 12 hrs. 175C, pGRUB209$/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-trifl 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)
dre not linited to oxalyrm%hlorlde

yI chl ori de, phosgene trip gene,
at i ng agents. Sol vents that be
¢l ude include but are not | NmYVed

to chlorobenzene: nethylene chloride,
, . chl-erefsorm and sim
The fRiUQKQ- qQui nol i ne of fornky :
nyl hydrazine to form
0XO0- formula 51. Og 3

used in step i ncl ude but arz no i m

triethyl Fam ne (TEA), diisopr oHVl\etjyl Rm (DI EA),

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 BiefyBRaihd)o- Qﬂéﬂdiﬂﬂlukuiz Risd 769, 12\; ) 175 °C, 72 hrs
8/ 154438PCT/ US2008/ 066201 linited to o- xylene

xylenes chl orobenzene, toluene, and the |iKke.
Di s{m@&ieneﬁeambna%ﬁuemorl& gfowshe reassolative synthetigrinethady for the

riz under atin orovides
sl LB G DRI DRCBATEL R oo
of fﬂﬁﬁ’ﬁla 4545 @E@dlﬂﬂoroﬁ@ﬂm%uﬁrﬁ)lﬁy R ﬁ@ﬂi\.ﬂa‘:‘% can be accomphshed using a
- bi s(nor phol i n-1-y1)-8-fl uoro- {)Jyr azol oquj nal i

chlcar)nanng@gcm inch bmlhgﬁna@d(@immh%pﬁ <|>1751|111§)Cﬁl{aﬂ136%‘9%’ﬂJn Sdlorinating
h f,
ageggﬁ%c%ﬁme 6’?5 cg 8%% S H\iﬁd %ot l:l?’mdesto &Iahﬂ c%%ﬂd\é BO)CE,

PCE CtHio\hyl @tﬂc)‘lhddﬁ?bﬁids@émmmé’sgeﬂ&; iaxd smmlaet:]nl;ohamnngea\gents Solvents that

f h 5 hol
cancbex%l/@E gg fﬁrﬁg@f i%’h-lds %‘zﬁ Hot lgﬂ%gﬂgtoa\iﬂ(ggg oet Ieli{x]q%g}élene chloride,
12:?{%}1%%9&1 é%ﬂf}gfofr aﬁ §1n§i}é9t§6ﬁ%h§ OfThe difluoro-chloro-quinoline of

- 8-fl uoro-pyrazol oqui nol i ne. Con
form@las#® maﬂ)fbet Rected w1th phenylhydrazme to form the tricyclic oxo-pyrazole of

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

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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conpound of fornmula 53 to the tricyclic

trifluoro-oxo-pyrazol e-quinoline of fornula 54 can be
waecaenpil4shed using the protocol disclosed in BCEDPS2088$/066201

h, c, and d. Displacenent of a fluoro of the conmpound

of forrmula 54 with norpholine under heating provides

the tricyclic trifluoro-oxo-pyrazole of fornula 55.

§%%Bgaﬁ%qug}£f%&qtg§smevg pr%pgrglzyne{] -yl)- 0811 ?l%orometli]lyre

6 8- bi s(nor phol i n- 1- y PYr40leaindiiGi noline a) 1 equiv.
di et hyl 2- (ethoxynethylene)nalonate 125 C, 3 hrs; b)
Ph20, refRux, P4 ; lv. Sxal yl

chl arCd CH2C%2, regfl u Ad) 2 equiv
phenyl h 2 qurv——#rleth, | epre—
qui v. :

reflu% 3 &' ,
[ 0169TCener al "Reacti on Schene
represent Ati v49 synthetic nmethod fdr tBe synthesis of
6, 8- bi s(nmorpholin- 1 -yl)-pyrazol oqui nol i ne. Conversi on
of the conpound ' '

be|perforned wi th sol vent . Schene

14: Nﬁ% Q. Synt hesi ze

8- f | udt'o- 4- met yl - 7- pi per azi n- I-yI thr zoIQQU|noI|ne

a) 10 equifv. ethyl acetoacetate, e NaH, DMA,

125C, 10 nm; 84) PCC13, 0.5 hr; c) 2 4§EI §Znenyl
hydrazi ne, 2 equiv. trlethylan1ne refl ux

12 hrs; d) 5 equiv. piperazine, 125C ™ hours.

[0170] Reaction Schenme 14 shows a representative

@yméchﬁfr ioxalybthiogldé, aat. DMF s@HiClgsefuf3 hrs; b) 2 equiv. aryl hydrazine,
BebiliV ot tafBhdNolgylemd &@mﬁzmhﬂrlyb%pmqg@lcwws o) ites
Reaction of the difluoro-isatoic anhydrlde of fornula

59 with ethyl acetoacetate in the presence of a base

pr q016&#s t ReactipdrSrhymetly stpuisno krémescotativo rsmth@thmethod for the

o S SR SRS Bl RS of e

confPRERS of fHRhuBmaY Behd/BEStolcRIcES-QRinbBNe bNoHGR S0lan 3E @cdtdiiplished
'imted to sodium hydride, potassium hydride, |ithium

usmgy ai cldoriratinghagdnt ke 2 Ceplegsnaled nsadtent h’@dc epialy etalytic DMF.
corb iR B B iR S RO v
chlcieN PO, ardlnahiong] agends phbsdene aﬁpl’ﬂﬁgu&edﬂd Islrml&p:hlormatmg
(b) include but are not limted to @% | ori de,
agepip) Balzentpthal cannpepyed ihisisPi @, inglH é@i@et tpﬁss%r#émmd to
| g
g0 pAPhOUDRS 0 ARSI S et o simr v

Ther fhacd-ehlove-ttinplenyf fb;nimlai[) ren be refaotemmﬁephenylbydﬁazme to form the

RS QLB DTS PHRGE 1ot o Iy (B) el bu

arf:t ﬁbtetlﬂﬁite@nion Etnétﬁ?ﬁ) aml‘ﬁb' Ppldlu ;J?M}Bylétﬂ%geanﬁ@é E@IEA) 1,8-

D azabi cyc 0] EC - ene
Dlazﬁxaz:hﬂﬁéﬁ]umﬁe[:ﬂ @e Qpﬂéﬁ 51 5 - pgabicpBiNf4. O]non “5-ene (DBN) N-

e QTR BE U B85 0000 b5 a50L R AP0 e o

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

| i ke. Displacement of a fluoro of the conpound of
formula 62 with piperizine -dsder heati ng provides the
compound of formula 63a. Step (d) can be perforned

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

t hat conmpounds of fornula (I) nmay be single conponents
or m xtures of diastereonmers or enantioners if the
substitutions on (1) contain chiral centers.



[0172] 1t is understood that conmpounds of fornula (1)
can exist in different tautoneric fornms or m xtures
wo besasfssglependi ng on the environment enconpasBCTyS1008066201
conmpound, that is, an equilibriumcan exist between
. . the different tautonerics forns of the conpounds and
limitechéo equil¢ehyleneheahigrebensencd tolyenes apdrthpdikienf Displasemient of a
U e A T T e
comptlAd ot eddhabh 3P (P &) cad be perforineX whith solveft drheat.
PCT/ US2008/ 066201 , Ar, Ar, Ar N-NHN-N N-N Q(R1)3 X N
[-X N -

Scheme 12: Method to Synthesize 7,9-bis(morpholin-1-yl)-8-fluoro-pyrazologuinoline

& ()

N—N
N—N

F . l
F:@\ ab,c,d F / e | o]
|
F NH, - y |/\N N
H ! H O\) H
54

53 55

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

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

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

Scheme 13: Method to Synthesize 6,8-bis(morpholin-1-yl)-pyrazoloquinoline
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\--44"--"- KI--"R2\(4n tautoneric form Atautoneric
formBtautoneric form C. The enbodi nents of the

WO poosns446$ | ncl ude all possible tautomers of tPeT/US2008/066201
conmpounds of fornula (1). One of skill in the art wll
under stand t hat depending on_the definitions of the

radicals of formula (1), adg onal tautoneric forns
are antici pated and enconpassed. [0173] In
cases where conpounds are sufficiently c or aC|d|N

b
base Sdi?%;y Ry

F ni s&rBCibp ofr t ydrgs as® sal t o}
opriate. Exanp phar maceutically acc

re organ|% acid~adei tion salts for
ich form@a physi@l ogi cal acceptable™ anlon Hfor
eXanmpl e, besylate, tbsylate, nethanesul fonat e,

tate, citrate, nmalogate, tartarate, succi n[tej
benzoat e, ascorbate, aketoglutarate, and
a- glycerophosphate Suitabl e inorganic salts nay al so

%lelcg ethlypﬁl é@nb?@ﬁ%ﬁ%ﬂ%ﬂa nafe 125wl atigs; B) PRAY, Geflux, 30
|

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

H
gﬁ‘%llhlﬁ%rﬁzﬂg’l e%?&?a%%%‘apr océdgl;?&le%%q ?ﬂ%o% hrss (P> UV

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

N g T L

con@@ﬁxﬂpdﬁ/fohﬁula(% ds t}&&ﬂcyaﬂﬁ:@rlﬂ@orﬁaﬁe-pyﬁ*&ﬂ)%cjd[h@r&@]ﬁf&ﬂﬂd& 57 can
of formula (1) can be forpul ated as pharnace ¢

be a@ecvm@lsﬁlw SRBE NG PERPRORISEBPREin B8 e Prag: hDE P lacement of a

DyRSE rdddatiBtricyclic
ﬂuo{ % %Q%Oﬁgsen r ofﬁ?ﬁﬁl&? i “8% Iﬁ?@?gﬁ %r}}déf héﬁﬁlg%o?gl ly or /
triflperoesxogfyeddole ofifgrmuis 58v Srepu(s) cainrverparfogued with selygit@apeat.

or subcutaneous routes. [0176] Thus, the present

conpounds nmay be system cally adm nistered, e.gqg.

or aldope eri4cg£@h6}:ﬂd Shthbdize Siﬂﬁbﬂf-mﬂj’ll-’llﬂiﬂe)‘azm 1-yl-

accept abl cle su .aﬁonag;mlneﬁﬁé di | uent ‘or an
assim | abl e edible carrier.

hard or_soft shell gelati
' , or may be i

hey may be encl osed in
apsul es, may be conprussqy

Fi ngesti bl e tablets, buccal tablets, troches, capsyl es,
el i xi r B9 suspensi ons, syr@fs, wafers, and the |i K&
Such conpositions and-pneparati ons shoul d cont aj t
| east 0.1% of active und. The per cent age of
conposi tions and prepay=ati ons of conse, be ed
and may conveni ent |y He betmeenaabout 2 to abguy 60@6
of the weight of a¢gi en unit dosage form Thg a|l%Pt

of active €aq @h t herapeutifcs
ucH that an effective

conposi tions
w || be obtatned h 7] The table NT
capsul es, &nd the Hi ke may al so cztﬂnthe H

62 63a
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foll ow ng: binders such as gum tragacanth, acaci a,
corn starch or gelatin; excipients such as dical cium
w@basphate; a disintegrating agent such as corpPCHUSZ0081066201
potato starch, alginic acid and the like; a |ubricant
such as magnesi um stearate; and a sweetening agent
such as sucrose, fructose, | actose or aspartane or a
a e egrivngthslgenstoaseiate, b4 qqeppdlabi, MMApIR5°6E, 10 min ; b) POCl;, 0.5
hwy dytZeequie grhhendrhydieziney 2 feljmivotrietiy lamipe be xpldoe deflhe 2 brs; d) 5
chiie, pipklazidesegeC ours a capsule, it may contain, in
addition to materials of the above type, a liquid
Cagorﬂ;ﬁr, UG RS SeheRIPA 3RbGs Qe ﬁger@at%l b §RGhod for the
gl ycol. Various other materials ﬁay e présent as
syntleemt iofig8-flmord-é-nudtinds Aapiperamineli-§ ypyraolphwrsilinal  f Beantioh of the

.. the solid unit dosage faorm.Fqr instance,.tablets
diflugrersdoicmnydids, Py owith st toReeE in PR prigdjce of @ base
provﬁi%? kﬂe%:y d%xy%&&l%’_lqtﬁﬂﬂiﬂehﬁ‘ think@a 66 SWIAtsGhat@ah e ust@h step (a)

contain thé act’ive conpound, sucrose or fructose as a
inclugpebat arei g limjtedtto DMAE%ME;MI\@ opl sipalen beventy s Bases that can be

reservatives, e al f.l.avor. s
sl SR Y B BHPEFR, ARSI Wl o

hyrid¥ @Rt ke NPoniRidiort 06 &@ecdn@ioima RO Ebanlie 60 to the difluoro-chloro-
phar maceutical |y acceptabl e and substantially .
methydpunaliee c of nformelaa fbu e Rnpcesrertished, wiieg 13 orftloringgng agent.
. 1:0C P
CHBEAIE ETP OSSN, US4 SRS o ao it t0 v
chiofi@, 78D)ThePakt thienyt ehjwvidedpinsgeral siphbegeae rindi Snére dhlorinating
i ntravengusly aor intTaperjtaneally by .infusion,or .
cgeriy) o P oft el dilpiaracBh i NaE ¥4 SoBHp Pty b eacted with
phen?ﬁ{ o?azﬁ%ntotf@m? HRPRGid dkodirBiole OPIrRNRI 42 OFa8Tt Bisédthat can

ntoxic surfactant. D spersions can also be
be upedepastenl (€)ninglugie dnbhre nat dumitkdpiel tyiethyl) pesine IB/Ape i sopropylethyl

triaceti nd., m x t her eaf Ny Qih. I
emingy (G0, Lo Ao RO DR ge s D! Syt 3RRE4.3 Onon-s
ene HBRANUhicOSpip&idiad, And (Y 18&L St dnvethbicaprevsed i ©iep (c) include
growth of m croorganisnms. [0179] The pharmaceuti cal )
but dueage flionited doi eableacs owlangs. e shiombenrenenrtoiesh aad the like.
. Incl ud terile e i I cad] - S .
DisplgigehE oD liord of S PuipdiB i AR 2 AR FFRNE Bl hearing
provade® tRdaptaing of firheleodae ife @ eause perépmedivitsobfent or neat.
sterile injectable or _infusible solutions or inol
di $0L T onls, Soprcrand y hah CIRRSEAe &Y [P odBmaeey by single
M' ihd shRe btbsRRiBhebh (8 contain
Com? Fllllﬁn an lxg%lg%?fé&h%glg?ﬁf ﬁ?%%ﬁ%lti{ﬁég%s of manuf act ur(keB
chirdlndntstsor age. The liquid carrier or vehicle can be a

22 lz[ﬁﬁii , o\r/\}éltié lg‘.llrjl!:lgrg%lga gﬁa’{tsng%%&gggqi lcj)fn f%?nnﬁg%r( Ig]ﬁ%q%g exfis? "in different
tautSth¥SE fétns B APYLRE §hekyl ﬁépenﬂﬂng Udrfl tHROEMSoRMIeRN Encompassing the

glycols, and the like), vegetable oils, nontoxic
comgbysk thet i enequilibana canickishbetwierx therdiferenitenigmeriph forms of the

roper fluidity,can.be maintained, .
com PSR P58 J26 A EAPR o] B RLRTBL Ry B o
For e24hihie ednipathdsCdfgomhde (1) Rai bister sauteherdias piesvai balswor
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,
thinmerosal, and the like. In many cases, it will be
preferable to include isoto hc agents, for exanple,
sugars, buffers or sodium chforide. Prol onged
absorption of the injectable conpositions can be
brought about by the use in the conpositions of agents
del ayi ng absorption, for exanple, alum num
nonost earate and gelatin. [0180]Sterile injectable
solutions are prepared by incorporating the active
conmpound in the required anmount in the appropriate

o " o o, -




[ 0183] Thi ckeners such as synthetic polyners, fatty

acids, fatty acid salts and esters, fatty al cohol s,
woaisfisads cel | ul oses or nodified mneral nmaterpel/FSmas066201

al so be enployed with liquid carriers to form

spreadabl e pastes gel s, 0|ntnents soaps, and the

l'ike, for 'i|cat|on d|rectlytoﬂhe skin of the AT
Qp usem1)\3[01

&L THY Y
' nd Fvi %o ' ;n a e d P
®r Rhe extra at on ©®f 8ifective bsag SR R
m ce, andHother animals, to humans are known to the
t RYSEesA®S ced in t heteatpercf@m@s] The anpunt agpmergdom C
e t val LV r
The e%%ﬁﬂﬂ%te A 1 119/%}11!1 n g%?l&igneﬁf \I/)\ngﬁ% B1e %&utorﬁer% 5 tﬁg cbmlpﬁunds of

require use vary no
forrﬂd])ze (ID) alink ©f blall if aHlet arS afileahdegstimd thal deperditif oh hﬁ: dcdislittons of the
of nlstra on, the nature of the_ condjtion being
radlﬁqu%%lfi gmala gDy %}1@} BHtpResisdPIRHe grtigipriedand apmaRed.
wi | ‘)17@? ul l‘h' s%ﬂer@&oﬁlﬁfm‘ab &l Qhnt lre{sﬁ%raa%f&@%%{'m stable
ph si cfan or I niclan 0186] I n general, however
nontenict E&h:l er Uz{ssesalm ladmipgistrationhd thangepainds mesalsboay b apfropriate.

to ab 100 om about. 1 to out
xaiggleR g Gheb el S ecetbloays St oRedis g pedRE Bl formsd with
amdggwﬁ’i%ﬁ Mogrﬁ{?s{%@é@le%c@%ta&é 4dih, " RR 1 BlaBiMe, p@ésyﬁ?e\[ tosylate,
preferably in the range of 1 to 90 ny/kg/ day, no5t
metlpmeﬂléfcabiey acenate,hetra‘an gelafate] tmtarﬁe srg:,tklgﬂed &ynzoate, ascorbate, o~
187 oung 13_1 con enl adm ni stered |
ketogiira ogﬂagéxng CROPhePhg n‘é}"éab TEAHF 7ty may ggpope formed,
I ly, 5to
meifffe SRRECHILARL FAS ad Ml onalEyahe CORMAT A0
[ 018BM] deaPharmatduticalbyt iaceepitably editentays teu lotitabped using standard
mnis ed to achi eye peak asma.conce i gns of
progEren ctaldRamgoh aFlofo RGP HEBUTRBLIE 1 SUsaY Fatte Zompound
such as dVhme a8y @Qudabl@&‘i’dihfférdh% PPrRMIogBaly Rt tﬁﬂébhi)én Alkali
about 2 to about 30 p. hi s may be achi eve fo
metelxdo txamds; aoﬁmm,mqt@elenb o hthm‘}re);tqr ditkadine gargh wtﬂdf@%mmple
1slutton ofth %gltlve |1(? got, optionally in
cacgﬂPl%‘sogwugpgﬂf 8 KAThT 12 ere as a bol us cont ai ni ng
abqul75] 10®héTQofhﬁaotnhﬁ S fdrRld (I9readi entormibadd a:blpﬁarmaceutlcal

bl cod lI'evel s may be mai ntai ned_by conti nuous infusio
compgsigpns fea dawalﬁ ol t912 mammakiap Lok sush asy2 Fugpagy Pﬁt]lef“e‘l‘?ta variety
u 0
of HEY34ARS F97N 08 AU BfufRalL A bl ooy, b
intrh&npﬂg&&fah&dculm a);saahgi abdaiasecns ragesdi vi ded doses
? mﬂ?{lqﬁ: gg%g\a%t}pg (%’%rsg trcl:oarlxgpeouhgst ?nra\)/f essys];:e?rgweﬁi(y g&)mlmstered e.g.,

orally, in combination with a pharmaceutically acceptable vehicle such as an inert diluent

or an assimilable edible carrier. They may be enclosed in hard or soft shell gelatin
capsules, may be compressed into tablets, or may be incorporated directly with the food of
the patient's diet. For oral therapeutic administration, the active compound may be
combined with one or more excipients and used in the form of ingestible tablets, buccal

tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like. Such
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nore sub-doses per day. The sub-dose itself may be
further divided, e.g., into a nunber of discrete
wo omsabysspaced adm ni strations. [0190] The conponug®ogric6201
the invention can optionally be adm nistered al one or
in conbination with one or nore other therapeutic
compgesélins andapreparetierfst ghoulds eontaint atdaast di. Borafeactivofcomtpound. The

CNS, i uding, .but not limted to Ag .
perogiats, Bt BRI A5 ity S csfie i toubds e s and may
convieRaily BE BeiwecAlaBoig B abdutl6@B T The ﬁr@f@hﬂ@mgﬁ’a@h @nit dosage form.

denentia (due to H V di sease, Parkinson's disease,

The paguntofaghee compaund dgr serhsherppastically wiell cemgpytiensds such that an
ld- i e), and delirium [0191] The
eﬂbé%ﬁ#%éﬁﬁéegg§§9§3§¥%§§§2e t he conpounds of the

I NYEIYT] on BiectablRowtrochesSeliBmrespsites, anidthtHkegaaenlb contain the

t ho used are detail ed bel ow SYNTHET| C LES,L QHO
foll%n\gng_:o g‘*ﬁi‘@tsé‘ﬁh §s Egrﬁ);}-agacanth, acacia, corn starch or Egéf‘a%ﬂ?; excipients such

as dec'af&iQﬁ Bh¥shafet Erd?élﬁﬂéglgt?h%[&g'lﬁ's%@ﬁ Q??&Mﬁla&ﬁ"rgﬁ,gﬁatéto starch, alginic

gui nolar "quantities Itroaniline an

acid chind tthey like; robalriednh yhdnas magresiatestemate; amhd sweaderangl agent such as
refluxed for 3 houringt 120 Et.hanol was. renoved i.n .

SUCTQSE,. Jﬁlc{oae, %F@Ffa Of fagpartame’ or a Tlavoring agent such as peppermint, oil of

wintérgrdenN b SIRRPREMYbYn@ MaGERidayd engreABhOmMiedaabé st Rapsule, it
ester in quantitatrve'yield. The resulting Solid was

may g, in additionito mateBol/oh ierabAYe Jyperilighid Aarsien sticlngs a vegetable

ol o PRBRE G, Nl UG B RS 28 bR o

othe@Wist enddet) fhy phivtitdlafbiref ahd solRShed dwdagh fhréx alfier im3tance, tablets,

afford product in 30-80%yield 1HNWVR (DWBC&? ) ¢
pills; ppeapsulgs may bg gqateq with gela p,lwaﬁ,{fyqllag 0p gugas pp gm’e llice.: A syrup or

sl Rty 5o 50 B Gy
and izgpylpatabeB63s Brobdiitiveg] a Bye 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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4a [0193] Step 2: Ethyl
4-chl oro-6-nitro-qui noline-3-carboxylate (4a): To a
wapeparsBon of 3a in chloroformwere added 4 PCT/US2008/066201
equi val ents of oxalyl chloride followed by 0.1 equiv.
of dinethyl formam de. The solution was refiuxed for 3
and Honges dhe liguid qamnrcweuehml@ l¢ass bmas@sdmmmﬂmumb(dl@mrswn medium

The r of col lecte
compcf%lr%é dprr%x p% Bvatne{ atn La r%)gyog] rd” exargp £ glgceroleprogalene glycol,
liqui® \ptycetiyisdr glyisols odiduthe slilteh) av@uetdbld big, ebntddde glyceryl esters, and
concentrated in vacuo. Product was obt ai ned by

suitaplgcmixdyrgs (therefi ohbe ropgr dheditnean hqmalmmefé@uegﬁmgle, by the
.. 3 . =
fom%@r%‘gbiél%c’)sﬂ)gn%ﬁ_w :[lie_ T‘I}&m&?na\r]lgé gl.%%%re Sri?d .gllé_lf.l ( ; 1n mﬂ’le case of
dispe@sidy atby the. useiaf sﬁﬁ'ﬂntinté VHhe preve[lﬁ)dIQd]I fhiceqatiGn of microorganisms
can G PR AR e 18] SRR AR DS A2y ol parebens,

chloﬂ&lﬁﬁitraﬁ@l' ?ﬁe@?ds&&ce&m’ltﬁﬂé}@sal THRI WealikaNasn aRakeGs@NG will be
heated to 135 C for 12 hours. The product was

prefeedile é@tle(du@?y m’ommcr agéneh fandxemplenastras Wwiffehs oetshdibgl chloride.

Proquge ?lg/g 1e()|‘§1gof c’% éo?r'iggitdﬂz_lcs {ag gl@ugl}t 191‘_]%5 ﬁlle use in the
comﬂos&ﬁ)n(;]d'ﬂ agéntsté{a)QnQ%b tior- ﬂ;5 ek ailp ed @Alundingm8maRoestearate and

Hz), 8.82 (IH s), 8.89 (1H d - 2.44 Hz). Ink
gelat%? 3 (MO NN

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

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

[0182] Useful solid carriers include finely divided solids such as talc, clay,
microcrystalline cellulose, silica, alumina and the like. Useful liquid carriers include water,
alcohols or glycols or water-alcohol/glycol blends, in which the present compounds can be
dissolved or dispersed at effective levels, optionally with the aid of non-toxic surfactants.
Adjuvants such as fragrances and additional antimicrobial agents can be added to optimize
the properties for a given use. The resultant liquid compositions can be applied from
absorbent pads, used to impregnate bandages and other dressings, or sprayed onto the

affected area using pump-type or aerosol sprayers.

-54.



[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%%&g - g‘ﬂdﬁ%& 9?%/1%1%5?% &t pﬁﬁ[}é’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)oﬁxds 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.

1HIKWRI ( DVES: apywy qfihrcompoynd, (oran ggtive saltsyr deayative thereof,
( 7
requ?‘rfé' fOIZ’%lSIIGZLP %@U{l&rﬁ Wil Vazgé}%& B%lér I_}mzlégl% é eyl %alt sde‘ile%éed but also
withHh} roie 60 adrhidistehtiod, the ha®6e bizhe cOndifof being hre)itedrdnd the age and
%46.4 % } 3§phg 2. - o .
condifjon of the patient and will be ultimately at the discretion of the attendant physician or

clinicfh971 8- (4- Met hyl pi per azi n-I - A- 2- phenyl - 2, 5- di hydr o- py
razol o[ 4, 3-c] quinolin-3-one (7b): The t|t| e conpound
wad016¢ par kedgenetal,dwiweyer, heupakle daser wilkibe i fiseengeoef fram about

0.15" %II\%% é é?@ %IE%I per%ZI N ou{1 fttg %goﬁf'?f)p m%ﬁ{gagfl bo%y xxlzéﬂl'gﬁl\@r 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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(4H, br), 3.41 (3H, s), 3.52 (4H, br), 7.12 (111, t, J
= 7.47 Hz), 7.39 (3H, m, 7.45 (1H m, 7.68 (1H m,
w@208164268 dd, J = 8.55, 0.98 Hz), 8.60 (1H, dPCTDUS2008/066201
5.86 Hz), 9.12 (1H, br) mz 346.4 (MH). nfz 360.4
(M). d [0198] 2- - Chl or opheny0-8-ni tro- 2,
morg sgf- ﬁWﬁ oepYayabe sul- osegtsgyf nagyi edivisiad, € 5b)nto Thwmber of
red follow ng the procedure
dlscEae‘té fo‘SseDg g&g%‘ 949&9%% 1l &E’sj‘l g P

chl or ophenyl hydr azi ne i nstead

of [@ivdny| hylely @ﬂhptﬁndﬂd:fthﬁﬂw(eﬁﬂ‘iﬁ&ﬂﬁ)ptﬁnﬁl[}plﬁ@ adnfinBtered alone or
(214, d, J. = 91 Hz), 7.90 (1H )

in cpmhmagon Jwith g)ng 10q_|§)ore g)thpg t{lg_qau)etgldz agpnts ﬁlag Bre Zeffggtlvez?o treat
dlSO . g? &%{I_gl\@:' dpéﬂl’qﬁ% %&Mgétglim%d‘]to, Aty (Mﬁé -Ad¥b&ated Memory
Impairment), MCI (Mild Cognitive Impairment), Alzheimer’s disease, schizophrenia,
dementia (due to HIV disease, Parkinson’s disease, head trauma, Huntington’s discase,
Pick’s disease, Creutzfeid-Jakob disease), and delirium.

[0191] The routes used to synthesize the compounds of the invention are shown

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

SYNTHETIC EXAMPLES

OH O

Oy
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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[ 0199] 8- Am 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, :6459Hz) n123118(M—|)

SRR 2 sen A A TR BT o «

suspef§idn of B8 if ichloRofoRNRALE ddy@is4 féﬁ@iﬂ@léﬁ@ of @xhwlﬂgrlﬂ@ followed 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

wits W9 bty gebige Sy Bl r B oty bl washed
withHEQQ 3. %te(‘ ahtl béine dolatiBn, [Ricdzgver Snip@rqukHodiui) sulatd, Ailtered and

r). mz_380.9 ). anple 4 7d. .
°°“‘[e@§9tf$ 21 pacuock F%ifuisé%MEtﬁms%& r@%ﬁtﬂyzﬁ}wgg ggetope. 'H-NMR

) ¥ ] -
(COPY Gl (VLS PUvan, ksl 0 0L B g, .9 -0
Hz)p8.6Z eidiire), 882 Hbe. fdz 28127 (dHy 6b and

1- net hyl - pi perazine. 11-1-NVR (DVMBO-d6) 8 (ppm: 3.25
(4H, br), 3.50 (7H, br), 3.75 (311, s), 7.00 (1H, d, J

= 9.06 Hz), 7.40 (1H, 1), 7.48 ( br), 7.68 (1H, d,
J=9.06 H), 7.92 (1H d, J = Hz), 8.05 (2H d,
J =8.79 Hz), 8.56 (111, br), 9. ¥/ 1H br). niz 394.9
(ML-1). N-N
O,N P o
l
N
H
Sa

[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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0- 10202] 244
' - Met hoxyphenyl)-8-nitro-2, 5-di hydro- pyrazol o-[4, 3-c]
WO 2008abk4488 3- one (5c): The title conmpound was PCEPS2088/066201
followi ng the procedure for 5a using 4- nethoxy
phenyl hydrazi ne i nstead of phenyl hydrazine. 11-1-NWR
ReaqlionBax46% vﬁls(qurml at 30 77 ¢f3hydregen @e89glitl Holiddwas)filtered off and

met}}q?j)llv@s Eﬁn(tvfg! ip va%uo % e{}lfcggjg‘i’ialpg}j)?l-éhe&gl-gér_(ll]1h¥8ro-p§ra§§10-(4 3-c)

qum6ﬁﬂrl3-(§1e id 879FyieR. HE-NMR/(BMIIY-d8) S%ﬁh) 6.92 (1H, dd, J = 8.79, 2.47
[ 0203] 8- Am no- 2- (4'-met hoxyphenyl) -

Hz),57. bﬁ i o), ph2 8 gidl.ol, (142 2:§7d112)qﬂa4ﬁdBHnm§ 8.261gH( 8¢)} =T, 1.10

t S |l ow ng the procedure
Ha);34 G 3PS é%g’%ﬂ%i%ﬁl O d6) 8 (ppm): 3.77
(3H, s), 6.75 (1H, dd, J = 8.91, 2.37 Hz), 6.90 (2H,
m, 7.10 (1H, d, J = 2. 08 Hz), 7.44 (11-1, d, J = 8.91
Hz), 8.05 (2H, ), 8.39 Expmplel J = 6.53 Hz). in/z
307.3 (MO. WD 2008/ 154438PCT/ usz&oeezol Exanpl e 5

HN N-N
QPN
|

N
H

o

7a

[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
t:rL {_=~0
|
N
H
b

[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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[ 0204] 2- (4 ' - Met hoxyphenyl) - 8- pi perazin- ] -yl1-2,
5-di hydr o-pyrazolo [4, 3-c] quinolin-3-one (7e): The

wo 2aosasqssrpound was prepared foll ow ng the proPeDUs®08/066201
for 7a using 6c 111 NNR (DNBC>d6) 8 (ppn) 3 25 (4H

br), 3.50 I)d‘7 s), 0 (1H
(4H, ripg -4 $H, %7); 2@2((1 brﬁa)7 1% lié tLET. 470H¥) 7”>9déH€ m)’. 7.45 (1, m),

res T B 8 0if 8 YS! 9ﬂ%z>15%?fiﬁ’ S By f0m b

m/z :(MMMHE)(amIs@oa (MH[)OZOS] 2-(4
' - Met hoxyphenyl) - 8- (4-rnet hyl pi perazin- 1 -yl)-2,
5-di hydro-pyrazolo [4,3-c] quinolin-3-one (71): The
title conpound was prepared followgong the procedure
for 7a using 6c and 1-nethyl pip ine. 111-NWR
(DVMBO-d6) 8 (ppni): 3.25 (4H, 3.45 (3H, s), 3.50
(4H, br), 3.75 (3H, s), 7.00 (1 d, J - 9.06 Hz),
7.40 (1H, m, 7.48 (1H, br), pinb8 (1H, d, J = 9.06
Hz), 7.92 (1H, d, J £\8.79 H#), X805 (2H d, J - 8.79
Hz), 8.56 (1H, br),qg. ] r).” na/z 390.4 (MH).
OHO 02N 10a [ 0206] Et hyl
4-hydroxy-7-nitro-quinoIine-ﬁ-carboxylate (10a): The
title conpound was prepared followi ng the procedure
described in Step 1 using 3mitroaniline instead of

4- [U}%EPam n {%hlorgp @y@%}z%\fﬁ% qsl%)ygs %&fr%g%lo [é 32 é ( 3Fh, nolm-3-

al The t1ﬁe 6mpdunkSvidzre ﬁecﬁ%ll(ﬂlﬂ% , thél prol:e&rg aesldi!lbed f’or‘S& using
= 2.19 Hz), 71 1H, d, J Hz) .

4- chﬁ@@}@nylhyﬂmzmgmagead of phenylhydrazme H-NMR (DMSO d6) & (ppm) 7.50

(2H, d, J= 8.91 Hz), 7.90 (1H, d, J = 8.91 I—Iz), 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, T=2.67 Hz). m/z341.8 (MH").

Cl

&

N—N

Hg\lWO
s |
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"). .
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02N ha 10207] Et hyl
4-chl oro-7-nitro-quinoline-3-carboxylate (11a): The

wo 2dmsasassrpound was prepared foll owi ng the proReDUSE08/066201
described in Step 2 using 10a. 111-NWR (CDC13) 8
(ppm): 1.46 (3H, t, J = 7.14 Hz), 4.54 (2H q, J =
7.14 Hz), 8.47 (1H, dd, Bxamged4 2.20Hz), 8.60 (1H,
d, J =9.07 Hz), 9.02 (1H d, J =249 Hz), 9.32 (1H,
s). mz 281.7 (MH). 12a
[020817- N tro-2- phenyl - 2, 5-di hyd razol o-[ 4, 3-c]
gui nolin-3-one (12a): The title cagapound was prepared
foll owi ng the procﬁtH descrihag in Step 3 using Ha.
1H NVR (DMBO d6) 8 m\%: . 20 ~t, J =7.41 Hz),
7.48 (3H, n), 8.19 W8 23 (1H dd, J - 8.79,
2.46 Hz), 8.54 (1H, d, 892(1H, s). nlz
307.3 (MH). 13a N
[ 0209] 7- Ami no- 2- phenyl - 2, 5-di hydr o- pyrazolo44, 3-c]
qui nol i n-3-one (13a): The tfdle con'pound was prepared

foI I oW ng the procedure descri bed_ﬂ 4 usi nﬁ%{ g,
ROR ( DsB. deyorrlpwalyS-reer e A-2; l Ofy@?go %

qum?ln{-g-é}q%](‘?c),/dglb tztiei_lc&m? i dfw%opgrg{ﬂ' % ?oll%%ngglfﬂe ’grece!iure described
for ﬁmgm;‘- lme((DMscddﬁ) 3 (pplﬁ) 305 (llHlﬂr)HiﬁO (GHAR)(ATS (3H, 5),
7.000H a7 2035 115 7487 P 2mg 7ad iy, FE8TRECa, T = 9.06 H2), 792 (11,
d, 7= 8.79 Liz), 8.05 (2H, d, ] = 8.79 Hz), 8.56 (1H, br), 9.12 (1H, br). m/z380.9 (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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14a
1021012- Phenyl- 7- pi perazi n-1-y1- 2, 5-di hydro- pyrazol o[ 4

WO 3e0sjisaBs1ol i n- 3-one (14a): The titl e conmpoundp@BEES2008/066201
prepared followi ng the procedure in Step 5 using 13a.
11-1- NVR (DVBO-d6) 8 (ppm): 2.84 (4H brm, 3.17 (4H,
brm), 6.99 (111, d, J = 2.47 FE) O-10 (114, t, J =
7.42 Hz), 7.21 (1H, dd, J = 8. 2.47 Hz), 7.41 (2H,
m, 8.00 (1H, d, J = 8.79 Hz), 7 (2H, dd, J = 8.79,
1.10 Hz), 8.54 (1H, s). rniz 346.4 (MO EXAWPLE 8
14b 10211] 7- (4 Met hyl pi pera ¥ 1
-y1) - 2- phenyl - 2, 5- dPiN *azol® [ 4, 3-e] quinolin-3
-one (14b): The t|tIe was prepared follow ng
the procedure in Step 3 13a and
1- et hyl pi perazine. 11-1- Nl\/l’?| (CD30D) 8 (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. fROLILH, X -Metboxphebyl) B-AiTr okl y-diny dbb plrakblos,3-cf. Yinolin-3-

one g@;g 4ﬂmt1§]@150@p%g§égwafo9rfgfgg joﬁg&rfnggﬂlgsprggethes }dr gg %sing 4-
methénzigyhgﬁﬁﬁg@?%@%_ﬂst&dt S pl%enyﬁl}gﬁfz{},\{l%r OJﬂNﬁROtﬁMSkﬁdG) S (ppm):
3.77 (3H, s), 6.89 (1H, dd, J = 8.91, 2.37 Hz), 6.95 (2H, m), 7.25 (1H, d, J = 2.08 Hz), 7.44
(1H, d,J = 8.91 Hz), 8.05 (2H, m), 8.39 (1H, d, ] = 6.53 Hz). m/z337.3 (MH™.

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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one (12b): The title conpound was prepared follow ng
the procedure described for 12a using ha and

wdz2aishispsphenyl hydrazi ne. 1H NVR (DMSO d6) 6 (PEIVUS2008/066201

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). Bxempled 8 (MH+). Cl  13b

[ 021317- Ami no- 2- (41- chl or ophenyl) - 205_;di hydr o- pyrazol o
-[4,3-c] quinolin-3- one (13b): The/title conmpound was
prepared foll owi ng the procedure/described in Step 4
using 12b. 11-1-NWVR (DVMBO d6) 8 6.74 (1H, d, J

= 2.20 Hz) 6.79 (%H d, J =879, 2,19 Hz), 7.42 (1H,
d, J = 8.79 Hz), @m q,%}] 5.22 Hz), 7.86 (1H,
d, J = 8.51 Hz), 8. 3/~ 8 06 HzZ), 8.21 (1H,
g, J = 5.21 Hz), 8.47 (1 = 6.32 Hz). mz 311.8
(MH+). Exanple 9 CI NN N.}}{14c

Te

[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, J = 8.79 Hz), 8.56 (1H, br), 9.12 (1H, br). m/z 376.4 (MH").

Example 6

7

[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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10214] 2-(4 ' - Chl or ophenyl) - 7-pi perazin- 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). 0- ON 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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13c
1021717- am no- 2- (4' - Met hoxyphenyl) - 2, 5- di hydr o- pyr azol
wWO2¢04/18:468 qui nolin-3- one (13c): The title coPPDURINNS/N66201
was prepared follow ng the procedure described for 13a
using 12c. 1H-NWR (DMSO-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 ‘iix’tle‘l:oméaguﬁ)cﬁvdigbrepgreﬁzfoflaﬁng%é prd%éurg RsAivedh Step 4 using 12a,
lH—NMR (DMSO-d6) & (ppm): 6.73 (1H, d, I =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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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-f1 uoro-4- hydr oxy- 6- nor phgl i ng- gi=pol i ne- 3- car boxyl at

e (17a): The title conpou S| repared follow ng the

procedure descri bed kn\ﬁ ng 3-

f1 uor o- 4- nor phol i noahi | [ ne insHead of 4-nitroaniline.

111- NVR ( DMSO- d6) 8/%**%5: 1.22 (3H, t, J = 7.28 Hz),

3.00 (4H n), 3.75 (4H m, 41 (2H q, J = 7.28 Hz),

7.40 (1H s), 7.63 (1H, m 14850 (1H m. mz 321.3

(Mo2i4) .  ABaMeIRBkbdebiin! 1 -yl)-2-phenyl-2, 5-dihydro-pyrazolof4,3-c]

4- chl oro- 7- 11 uor 0- 6- nor phol i no- qui nol | ne- 3- car boxyl at e
quinpliggyone (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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The title conpound was prepared follow ng the
procedure described in Step 2 using 17a instead of 3a.

wa doshbR3€§ CDC1L3) 5 (ppm: 1.42 (3H, t, J = 7. 3BCHE$2008/066201
3.23 (4H, m, 3.95 (4H, mM, 4.1 (2H, q, J = 7.33 Hz),
7.78 (2H, m, 7.63 (1H, m, 9.07 (1H, s). nlz 339.8
(M) . Exanple 13 Cl
[ 022217- Fl uor o- 8- nor phol i n-4-y1 phenyl - 2, 5- di hydro-p
yrazol o[ 4, 3-c] quinolin-3-one ( The title
conpound was prepared follomnn% e procedure
described in Step 3 using 18 st ead of 5a. 11-1-NWR
(DVMBO-d6) 5 (ppm: 3.15 .80 (4H, n), 7.16
(1H, tt, J =7.32, 1.22 40 (3H nm, 7.64 (1H
d, J =9.03 Hz), 8. - 8.79, 1. 22 Fh) 8.75
(1H, br), 12.65 (1H, br). ‘rifz 364. 4 (M#). OHO 21l1a
[ 02231Et hyl 4-hydroxy- 6-f | ygg 0- qui nol i ne- 3- car boxyl ate
(21a): The title conpound was prepared foll ow ng the
pr [Redur e 7demiorbed-dhtorGbiemy)- 215 dikgdrb-flr i @ f4) B ic] nejuinolin-3-

one é_lgi?%e%gﬂ%fﬂgiog‘llpg& glg:{)i)qgggre& ?(-)IT w1(1éE¥¥5 r&ced)\}lre_gssn%%ed in Step 4
usmg'ﬁb 71(}2 k}\gﬂ{@hﬁg@d@ a@ﬁﬁ% 74 é?ﬁJ&'{i = 252031314 b¥b.(1 .ﬁzﬁd dd, J =
8.7982.56 HAH 43 1H,rd)Iz= 239 I&)( WMiB-(1H 28 d -16022414K h$b (lH d J=8.51
H2), f&fqhé?{ O §d HOLDs B Al e £31 BRXYk AL %1 K283 < B He). m

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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conmpound was prepared follow ng the procedure
described in Step 2 using 2la instead of 3. 1H NWR

wo aeASu3a (ppm: 1.47 (3H t, J = 7.08 Hz), 4pr&L/usB/066201
q, J = 7.08 Hz), 7.63 (111, 'm), 8.02 (111, dd, J =
9.52, 2.68 Hz), 8.15 (1H, dd, J = 9.27, 5.37 Hz), 9.15
(1H, s). mz 255.7 (M 1+hxamme &)
[ 0225] 8- Fl uor o- 2- phenyl - 2, 5- di hydr o- pyrazol o- R1, 3-c]
qui nolin-3-one (23a): The title caoapound was prepared
foll owi ng the procedure descri bed Step 3 using 22a
i nstead of 4a. 11-1- NI\/R(DI\/ISOdG) 3-Appm:7.16 (1H, t,
S =13.67 Hz), 7.41 (211, t, J\=N/. 56 FE) 7.55 (1H

dt, .1= 8.54, 293Hz) 777(H 9.27, 4.88
Hz), 7.90 (1H, dd, J 8 18 (2H, dd, J
= 7.58, 195Hz)87 mzzsoz(lvo

[0226]8 Fl uoro-2-(2
‘-pyridyl)-2,5- dlhyéhofbyrazolo 14, 3-ej qui nol i n-3 -one
(23b): The title conmpound \viagd prepared fol |l ow ng

procedure for 23a usi 2- hydrazi he jnstead
of [$Hahy! MF&%"?@%XM@%‘%}W’&GW -6V phrylihydroppyrazolo
[4, 3(9&%11(9%?8 é)‘;iﬁ; 47d)42E;184' 1% %oméoﬂrgi \!\_rgs)%reéaz[écy f(ﬁléghr#ﬁ‘ghe P ocggure for

14a (u%iﬂ,g IE)h alﬁi l-&nf(tﬂ.}l"lblpblfadmeJ 'ﬂ-ﬁm (ElD);OD& 64@>pfnld‘|2 36daH, 9), 2.67
(4H2@@n)§ @2@7(]4@1, ibrrgbﬂo(llz(le-b d J ©, 47 Hz) )734 G, dd 13 507 Y47 Hz),

1 I -
76,05 SR 0K bn e ghe gk s =007

Hz)f&)ﬁloni 3y ProkEdu(dH br 23a using 2- fluorophenyl
hydrazi ne i nstead of phenyl hydrazine. 1H NWR
(DMSO-d6) 6 (ppm: 7.37 (3H, m, 7.52 (2H, m, 7.81
(2H, m, 8.74 (1H, s). rniz 298.3 EMH).

O,N

Tz

12¢
[0216] 2-(4°-Methoxyphenyl)-7-nitro-2, 5-dihydro-pyrazolo-(4,3-c}  quinolin-3-
one (12¢): The title compound was prepared following the procedure described 12a using
11a and 4-methoxyphenylhydrazine. 'H-NMR (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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23d [0228] 8- Fl uoro-2-(4
"-inethoxyphenyl)- 2, 5-di hydro-pyrazol o-1-4, 3-e€j
woRinsabi4ss 3 -one (23d): The title conpound WaBCT/US2008/066201
prepared follow ng procedure for 23a using 4- nethoxy
phenyl hydrazi ne i nstead of phenyl hydrazine. 11-1-NWR
(DMBO- d6) (ppm): 7.05 (314, m, 7.87 (1H dt, J =
8.52, 3.02 Hz ), 7.80 (1H, dd, 9.07, 4.94 Hz),
7.88 (1H, dd, J = 9.06, 2.75 .05 (2H, m, 8.74
(1H, d, J = 5.49 Hz). Ink 310. :
2008/154438PCT/U82008/066201w’
pheny=Q@15- di hydr o- pyr azol o-
[ 4, 3-c] qui nol i n-3- one ): |The title conpound was
prepared foll owi ng HsNCE NTor 23a using ethyl-4, 7-
dichloro-6-f|uoro-quirioliné13-carboxylate. 11-1- NWMR
(DMBO-d6) 6 (ppm: 7.20 (1Hget, J = 7.41 Hz), 7.48
(3H, n), 8.19 (2H, ), 8.43 (1H dd, J = 8.79, 2.46
Hz 10218) 54 T-&#inodl-(0'-MeRoRPhein))-2,8-d¥D df d-pyr agdio-[di3zc] quinolin-3-

4.7 (M) . Exanpl,e 14 19b . .
one {3 X084 41 STPROBYI B pRr R folloyipe oohaRgHre dssehbr or 133
usink 28Y "TRAMNRIBNVEG1d6) 5 (ppm): 6.74 (1H, d, T =2.20 Hz) 6.79 (1H, dd, J = 8.79,
2.19 Hz), 7.42 (1H, d, J = 8.79 Hz), 7.43 (1H, q, T = 5.22 Hz), 7.86 (1H, d, ] = 8.51 Hz),
8.20 (1H, d, J = 9.06 Hz), 8.21 (1H, q, ] = 5.21 Hz), 8.47 (1H, d, J = 6.32 Hz). m/z 307.3
(MH™).

Example 11
o_

&

N—N
! o
|
N
H

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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qui nolin-3-one (19b): 23a was stirred wth excess of
N-i sopropyl pi perazine at 175 C for 72 hours. The
w@r@siipissat es were collected by filtrati on andeemshmis/ 066201
with ethyl acetate and purified using colum
chromat ography to obtain title conmpound in 84%yield.
1H NVR (DVBO-d6) 6 (ppmExampdel2 6H, d, J= 6.03 Hz),
2.63 (411, br), 2.70 (1H, m, 3.22 (4H br), 7.13 (2H,
brt, J = 7.32 Hz), 7.42 (3H, m), 7.58 (111, d, J =
9.32 Hz), 8.23 (2H, d, J = 8.54 8.54 (1H, s).
infz 388.5 (MH). Exanple 15 1
[ 0231] 8- Mor phol i n-4-y1- 2- pyr|Q¢ﬂq2 yl-2, 5
- di hydro-pyrazol o [4, 3-c]qui -3- one (19c): The
title conpound was obt ai ng procedure
described in the synthes | b usi ng 23b and

mor phol i ne. 1H NMVR o! )ﬁ(ppn) 3.22 (4H, br),
3.80 (411, br), 7. H, ddd, J = 7.32, 4.88, 0.98
Hz)744(211n)758(1HdJ:757Hz)786
(111, ddd, J = 7.57, 1.19, W97 Hz), 8.24 (1H d, J =

¥ SRR ERE AR e e

[4, 3192314 8- Bhowp iDif): nTHe yﬂe Bompd'lmﬂwl/asa:xre;ﬁred following the procedure for
-di hydro-pyrazolo [4 uinolin-3 -o

14a tlismgel3éowéohmfﬂ%@%‘é¥la? neb-NMH éQPF%DbF’dEB@er%ﬁZ CH, 5), 2.67

r 2 a
oA A 30, i, o g 1
dd, B=79.0642120 bz), 7.86 1B (b, 8.16 (1H,=, Z=420I512Hz) 95381491, m/z 390.4

r;)) 7.60 (1H, d, J = 9.06 Hz), 8.23 (2H, dd, J = 8.24,
(MH)65 Hz), 8.57 (1H, s). nfz 347.4 (MH). WO
2008/ 154438PCT/ US2008/ 066201

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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[ 0233] 2- ( 2- Fl uor opheny1) - 8- nor phol i n- 4-y1- 2, 5-di hydr o-
pyrazol o[ 4,3-c] quinolin-3-one (19e): The title

W@ oovpassads was obt ai ned foll ow ng procedure deseCi/bszhos/m6201
the synthesis of 19b using 23c and norpholine. 1H NWR
(DMSO-d6) 8 (ppm: 3.21 (411, br), 3.76 (4H, br), 7.2
(5H, m, 7.54 (11X J Tl 9 1.37 Hz), 7.62 (1H
d, J =8.79 Hz), 8L58n1 6~32 Hz). m'z 365.4
(M-1). Exanple 18 - >
[ 0234] 844- ( 2- Met hoxye \ferazi n-1-y1] - 2- phenyl -
5-di hydr o- pyrazol o [4, 3-c]quinolin-3-one (19f): The
title conpound was obtainedSﬁoIIomﬁng procedur e

deﬁ]é?hﬁed gp‘ifé ot Oml f 19b(1u5| %é’j"eé cgﬁmlare (180)
The gitljé %ofn%b‘emd(jwas] plaep&r%d%llmﬁlg the %i‘oc@@\;r@ d)egorlbéd-m éBlep7§ using 17a

mstebd)of 33, 11- NM—R (€DCk) B (PpBY: Hﬂ? (GH, 89 £443 M), 3235#H, m), 3.95

CHATS bt Dy O Toshrh s S st g Felsh ). mz 3398

Hﬁyanple 19 19¢
11023512- Phenyl - 8- pi peri di n-1 -y1-2, 5-di hydr o- pyrazol of
4, 3-c] qui nol i n- 3-one

Example 13

O N-N
I
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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(19g): The title conmpound was obtained follow ng
procedure described in the synthesis of 19b using 23a

waapaspsqass i di ne. 11-1-NVR (DMSO d6) 8 (ppn): 1pd¥/iszb08/066201
(6H, m, 2.84 (2H, br), 3.15 (2H, br), 7.14 (11-1, t,

J =7.33 Hz), 7.41 (3H q; 7.86 (1H d, J - 12.94
(QH.pe), = 8.080H)2 161 J4H, 9d=) 8.5, 2199H2)17)68 @Head( 1R 9.8, 4.63 Ha),
0] . ?‘%lgf 0
780?6%3%%’%%%%@%%%51%%?%% li n?%?; )-2- E‘henyl -2,5-di hy

dro- pyrazoi o[ 4,3-c] quinolin-3-one (19h): The title

conpound was obtained foll gu ng procedures descri bed

in the synthesis of 19b usi , 6- di met hyl nor phol i ne.

'H NVR (DMVBO-d6) 8 (ff GA~t, J = 5.62 Hz),

2.60 (4H, br), 3.24 ( 3.26 (4H, br), 3.47 (2H

t, J =5.62 Hz), 7.11 , , J =7.32, 1.22 Hz),

7.41 (4H, m, 7.59 (1H, d, = 9.03 Hz), 8.20 (2H, dd,

J =8.54, 1.22 Hz), 8.56 (IA" s). nlz 375.5 (MO

Exgmzug 215 thyLY-chloro-6-fluoro-quinoline-3-carboxylate  (22a):  The title

[ 0237] 8- (4-1sopropyl pi perazi n-1-y0-2- (4- nwt hoxypheny1)
compowgl Washprgpayed fglloxving djespracadyin fsriibrdancyier ¢ vsing:21pHastead of

3. ek ECRRT 3 abRE, RFh TURCE o L0 HAP4 31 S5 ' g 1o 763

. 5212 82 16 H.151(1H, &, 6.082%23.37 3.15 (1H, s).
(I YA o 2 g A5 A5 0.9
)

3.76 (3H, s), 6.80 (2H, 'd, J
m/z25874¥HR) | 7.44 (2H, m), 7.60 (1H, d, J = 8.79 Hz),
7.91 (1H, d, J = 9.07 Hz), 8.56(IH, br), 9.33 (1H, s).
rn/fz 418.4 (MH#). Exanple 22 19

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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[ 0238] 7- Chl or 0- 2- phenyl - 8- pi perazi n-1-y1-2, 5-di hydro-p
yrazol o[ 4,3-c] quinolin-3-one (19)): The title
W@ oovpassads was obt ai ned foll ow ng procedure deseCi/bszhos/m6201
t he synt hesi s of 19b using 23e and piperazine. 111-NWR
( DMSO- d6) ;uppn): 3.11 (4H,_ br), 3.33 (4H, br), 7.15
(1H226) 7 &Fiogp- 22§ pyrichihr 2, p ditydpespyrazelod48ac] 7. gpinolin-3-one

(23b§lz)'£he E‘ZE fgégsmrﬂjgw‘ég p(%)ﬁl?e% ﬁfy'ﬁ}) mm% é%&écﬁ)—% ’gﬁr‘ljzzsal us%pyrldyl-fz-

hydrd 288 /idsthd 38 Pad U @1@8{11966HQ¢M§X Ke-&3 § 7.24 (1H, ddd I=
g r[ 0239%7 Chl (?%-)m ﬁorp hol i n- @UM hecﬁgl _(piaﬁi} é

i h
742y 4820 szHZQf EP7 qUAngs 717 3- Qﬁné 0(21I§¢<)) 7. 7’6r{éHt dthl ub“ ¥34 4.95 Hz),

7835 08 SR B BhE SR A e MR PE BRECHE B S A5, T 1D, 876
(1H(@J\/ﬁﬁkd$})3@w@pm 3 08 (414, br), 3.78 (4H, br), 7.18

H tt, J = 7.32, 1.32 Hz), 7.43 (2H, t, J - 7.56
Hz) 778(2H d, J = 2.44 Hz), 8.21 (211, dd, J =

8.54, 1.22 Hz), 8.71 (1H, s). i 381.8 (MH#). OHO
25a F

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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[ 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
(DMSO-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 {:1H s). k2542(M—H) ca o
26a [ 0241] Et hyl
4-chl oro-7, 8-di fl uoro- @: -i ne- 3-car boxyl ate (26a):
The title conpound wédd™ p pa;ed foll ow ng the
procedure described in Step usi ng 25a instead of 3.
111- NWR (CDC13) 8 (ppnj 124,3 (3H t, J - 7 08 I—Iz)
4.56 (2
8. ﬁ!ﬂélll 7- @thJO=3J§4W®2hQ’9€”y192 MMW p}g'ﬂzofm[i 32dz 763”"1011” 3-

7
one w hy réﬁe‘g ﬁ‘%@é% w:tsiv Eﬁ?fré:cff?ﬂl (ﬁ[ﬁ}gg%ﬁ%rezfor 23a using ethyl-4, 7-
dichloro-6-fluoro-quinoline-3- carboxylate H-NMR (DMSO-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): The title conmpound was prepared follow ng the
procedure described for 4a using 26a. 'H NVR (DMSO d6)

wo @3y . 18 (111, t, J = 7.82 Hz), 7.43 (2H, pdDUs2b087066201
8.30, 7.33 Hz), 7.75 (1H, dd, J= 11.22, 7.32 Hz),
8.18, 3H, m, 8.90 (1H, s) mz 298.3 (Nﬂl) /I -N 27b
[0243]7,8-Di f 1 uoro- 2- (2 Example 15

"-pyridyl)-2,5-di hydro-pyrazol o- [Axn 3-c]
qui nolin-3-one (27b): The title €onpound was prepared
foll owi ng the procedure describe r 23b using 26.

1H NVR (DVMBO-d6) 8 @¢ppy):7.31NMH, t, J = 7.86 Hz),
7.73 (1H, dd, J = 1L, 2@, Z.14MHz)5<c8.01 (1H, dt, J -
8.79, 1.65 Hz), 8.16(1 , Jf 8 2 Hz), 8.24 (111,
d, J =8.24 Hz), 8.50 (1 = 3.85 Hz), 8.82 (1H
S). mz 299.3 (MH). [0244] 8D|fluoro 2- (2

VI uor ophenyl). 2, 5-di hydro razol o- [4, 3-c] quinolin-
3-one (27c): The title conﬁéﬁnd was prepared foll ow ng

RSPl R Bt B 0 DR POl ol
one (1&1&)’) ’iﬂll? ]Ilt((jeg bbr;p?und? wod dbidined dollawing 73 pcdlule Hz;c,rlbed in the
synt}ﬂglsg)f (lgb gs;qg)ZSbgmglgn((rE&phr@ Hm éDMg &#62(%??@ 3222 (4H, br),
3.80&1}%? %11') 7.5 glﬁ“ %@?}17 A é% %‘USOH%) I@'ﬁﬂa 3(9{1!‘1%!1 BsyHHZ, 1 = 7.57

dr'o- pyra 4°3-C ui n
Hz), 7.86 (lH, 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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one (27d): 1.05 equiv. of nethyl

3- hydr azi nt hi ophene- 2- car boxyl ate was added to a
waodostisass of 3c in ethanol. After 1.5 hr of stPCT/URDOSV66201

roomtenperature, the solution was concentrated in

vacuo and resi due was dissolved in chl orof orm and

washed with aq. sodi um Wdixemplmbhte sol ution, dried and

concentrated in vacua. The resultj solid was

suspended in ethanol and stirr h 1N sodi um

hydr oxi de solution for 30 mnutes=acidified with

acetic acid and cong rated igp-wacuo . The solid was

filtered, washed w th water, dfiegnnd suspended in

et hanol . I N sodi um hydro q ;

reaction m xture was refluxe $L‘ 1 hr, acidified with
acetic acid and the crystals re collected by
filtration. The yell ow solid was conbi ned with copper
powder and qui noline and stl®tred at 190 C for 1 hour.

i ) . :
RS ea S R R B B Bl PR S DBy dep o 38T
quirlolin-Sxdrea@9¢)o rThal fitke ednhgrund Ts dbegheadafiol dwapemosedusey described in

was treated with active charcoal , acidified w.t
the ypthepis 0hdPh upigg P ppd moprpholipe P vsOdg), ﬁl\&l’m)i 3.21 (4,

o, SRR 50970, A, 008 30338 Y59

8.58%102d, Il= 8321HK)., m/z 8654 WAH ), 8.15 (1H, dd, J = 10.7,
8.2 Hz), 8.77 (1H, d, J = 6.2 Hz). rn/z 304.2 (MH).
Exanple 24 NN 28a
[ 024618- Fl uor o- 2- phenyl -FzRiRneigzin- 1 -yl-2 |
5- di hydr o- pyrazol o [4,3-ET_é%Tﬁ6Iin-3 -one (28a): The
title conpound was obtai ned foll ow g \grocedure
described in the synthesis of 19b using 27a and
pi perazi ne. 1H NMWR dé) 6 (ppmy: 2.92 (4H, brm,
3.04 (4H, brm, 7.11 (1H, |t .41 Hz), 7.23 (1H
d, J = 7.97 Hz), #9939 l(\zﬂN % YH, d, J = 13.18
Hz), 8.21 (2H, dd, J - 8. 52 8.62 (1H, s).
mz 364.4 (MN, Exanple 25 786N
[ 0247] 8- Fl uor o- 7- nor phol i n-4-y1-§- phenyl- 2,

5-di hydr o- pyrazol o [4, 3-c] 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").
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quinolin-3 -one (28b): The title conpound was obtai ned
foll ow ng procedure described in the synthesis of 28a
waoisimsgs3a and nor pholine. 1H NVR (DMSO d6) 8 P@pup2008/066201
3.11 (4H, br), 3.80 (4H, m, 7.11 (1H t, J = 7.08
t

Hz), 7.24 (1H, d, J = 7.81 Hz), 7.38 (2H, t, J = 7.38
Hz), 7.80 (1H, d, J - 1Emzn1ﬂ2 8.17 (2H, d, J = 8.30
Hz), 8.67 (1H, s). mz 365.4 (M T, WO

2008/ 154438PCT/ US2008/ 066201 Exa 26 N-N

E N "N, .. ... ) 28c

1024818- Fluor o- 744- | ropyl pleN azin-|

-y1) - 2- phenyl -2, 5-d hy ad 4, 3-¢€]

qui nol i n-3-one (28c): : conpound was obt ai ned
foll owi ng procedure desc ped Lh the synthesis of 28a
using 27a and 1-isopropyl pi peHazi ne. 114- NMR ( DMSQd6)
8 (ppm: 1.03 (6H, d, J=" 6.04 Hz), 2. 70 (411 br),
302 (1H, m, 3.13 (4H, m,198.13 (1H, t, J = 7.41 Hz)

T e

(1983 Athe (itlel,compoundiivas dfiGinbd (chWvgmg Eroaegiire d2stribed in the synthesm 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 (1H, t, J = 7.33 Hz), 7.41 (3H, m), 7.86 (111, d, J = 12.94 Hz), 8.20
(2H, dd, ] = 8.79, 1.22 Hz), 8.66 (1H, 5), 8.80 (1H, br). m/z 345.4 (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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28d [0249] 8- Fl uoro- 7-
(mor phol i n-4-y0-2-pyridin-2-y1-2,5-di hydro-pyrazol o

w@ 4008a8443g1ui nol i n-3 -one (28d): The title conpPONUSWaS066201
obt ai ned foll owi ng procedure described in the
synthesis of 28a using 27b and norpholine. 111-NWR
(DVBO-d6) 8 (ppm): 3.10 Example®l), 3.77 (411, m), 7.18

(1H, t, J 7.08 Hz), 7.25 (1H d, J=.7.92 Hz), 7.79

(1H, d, J = 13.18 Hz), 7.86 (1H, m./8.20 (1H, d, J =
8.24 Hz), 8.46 (111, n), 8.66 (1 J = 1.65 Hz).
nz 366.4 (MH+). 2008/ 154438PGILS2008/ 066201

Exanple 28 NN 28e

~N
1025017- (3, 5- D et hyr]l/pi\ﬁeri di n!}ll- - 8-fl uor o- 2- phenyl
- 2, 5-di hydr o- pyrazo¥sf ) utyiol Fn- 3-one (28e): The
title conpound was prepar ol I| W ng the procedure

described in the synthesis of B8a using 27a and

3, 5-di net hyl pi peridine. 1H NVR (DVSO-d6) 8 (ppm:
0.99 (6H d, J =6.33 Hz), 1980 (4H, br), 2.47 (211, t,
J =8.62 Hz), 3.46 (2H, brd, . J = 11.81 o .13 (111,
m [0237be (S-Isapropyiiperagin-ipy)-2-H-usthopn ?’tylf-?s o

pyrazolo[4,3-c]quinolin-3-one (19i):  The ftitle compound was obtained following
procedure described in the synthesis of 19b using 23d. '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
(1H, s). m/z 418.4 (MH"),

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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7.69 Hz), 7.79 (1H, d, J - 13.18 Hz), 8.19 (2H, d, J =
7.69 Hz), 8.65 (1H, s). mz 391.5 041-0. Exanple 29

W@ 3M08/154438 PCT/US2008/066201
[ 0251] 8- Fl uor o- 7- (4- et hyl pi perazin-1-y1)-2-pyridin-2-
y1l-2, 5-di hydro- pyrazolol4,3-e!quinoIin-S-one (281):
The title conpound was ' foll ow ng procedure
described in the synthesis of 28g-u4sing 27b and
1- net hyl pi perazi ne. 1H NWR (DI\/B 8 (ppm: 2.46
(3H, s), 3.09 (4H, br), 3.29 (41=brm, 7.16 (1H m,
7.22 (111, d, J = SOzﬁjkt), 78N (2H m, 8.26 (1H
dd, J - 8.24, 0.83 kz) A, 8.56 (1H, s).
mz 379.4 (M#). Exa e3 J
[ 0252] 7- (2, 6- Di et hyl norphol4n-4-y1) - 8-fl uor o- 2- phenyl
-2, 5-di hydr o- pyrazoldﬁ4,3-ciﬁbinolin-3-one (28g): The
title conpound was prepared followi ng the procedure
described in the synthesis18k 28a using 27a and

2, GordipfTet e :
T QESOER, OG89 D i 43 e AR B Bo ihr RN 35c7
quindli316he Q99Kk¥Z JThe JitléGotipbind bragbbtafned YolldwingrgroceduRBdescribed in
(1H d, J = 7.69 Hz), 7.41 (2H_t. J = 7.42 Hz), 7.83
the sypiiesig 19 using 33gand-pprphgling  FHNMRyDMSGdo) & (ppndy 3.08(4H, br),
378398 i M) RSB £330 32 Hz), 7.43 1, t, T = 7.56 Hz), 7.78 (2H, 4, J =
2.44 Hz), 8.21 (2H, dd, T = 8.54, 1.22 Hz), 8.71 (1H, s). m/z 381.8 (MH"),

¢

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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28h
[ 0253] 7- Mor phol i n-4-y1- 2-phenyl- 2, 5-di hydr o- pyrazol o

w@ 4008a8443g1ui nol i n-3-one (28h): The titl e conpoRCDUSE®S/066201
prepared followi ng the procedure described in Step 3

usin
3. I&Nﬁfi ACPRIg dowpoyot Ahét ilnedui nEBilim, 456 42Boxyd at7e08 Hz), 7.72

anty S fia Jie Gt S oh D gh R b ol

(111 : = 7.32 Fh) .29 (1H, dd J =9.52, 2.19
Hz) , 7.40 (2H, t, J = 7 32 Hz), 8.00 (1H, d J =9.03
Hz), 8.17 (2H, d, J = 9.03 Hz), 59 (1H, s). mz
347.4 (M#H). WO 2008/ 154438P 008/ 066201 Exanpl e
32 28i [0254]7- (4-Di wethylﬁaN oplperldln 1
-yl)-8-fluoro- 2- phenyL-Z 5- dyrhyd @ pyrazolo [4, 3-c]
quinolin-3 -one (28i): yHeytiti'e tonpound was prepared
foll owing the procedure ﬂcrﬂbed in the synthesis of
28a using 27a and 4-dfnet ylﬁn1nop|per|d|ne 11-1- NWR

(DMSO-d6) 8 (ppm): 1.56 (2H, 'brm), 1.89 (2H, brm,
222(6H s) 2.74 (2H, brry7a 3.13 (1H, brm, 3.52

T@z"(%l::? {.o- %l?lws ZFE% 2, 5%5? Ipé;} ()?pzrazal]o ¥ lcﬁ;u H@przi) one

s ol S ) 0 ol kD18 o

26a- )}H)NB}Rf (DMS@-@S)m@me 728, (1H, t,di-§ 82 di4)yT.43 114, dd, ] = 8.30, 7.33
Hz), 7.75 (1H, dd, J = 11.22, 7.32 Hz), 8.18, 3H, m), 8.90 (1H, s). m/z 298.3 (MH"),

7 N
=N

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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[4,3-c] quinolin-3 -one (28j): The title conmpound was
prepared foll ow ng the procedure described in the
wayshesss of 28a using 27a and PCT/US2008/066201
1-cycl opentyl pi perazine. 111-NWVR (DVSO-d6) 6 (ppm:
1.20-1.85 (9H, brm, 2.58 (4H, brm, 3.11 (4H, brm,
7.10 (1H, m, 7.22 (1H, d, JF: Q4 Hz), 7.40 (2H, m,
7.76 (111, d, J = 2.91 Hz), 2H, m, 8.64 (1H
S). rntz 431.2 (M#). Exanqwqq34 N-N HO 28k
[ 0256] 8- Fl uor o- 7- ( 4- droxyo;p. idin- 1
-y1l) - 2- phenyl - 2, 5- di a7 01D [ 4,
3-c] qui nolin-3-one (28K he title conpound was
prepared foll owi ng tHe p'ocgpure described in the
synthesis of 28a using 27a and 4-hydroxypi peri di ne.
1H NWR (DMSO-d6) 5 (ppm): 2764 (2H, brm, 1.87 (2H

b
o a1 Tt Biupre: Yo 2eTudpphém) b i opramslo 4 Grofquinolin-

3- on%gﬂ) T%S?Zlg H@nﬁ)cﬂncf"@% E%Elgir?l followifl m%%rgcéﬁure] dézcabePror 23b
usngZGllﬁﬁdi e- f&ﬁ)roﬂlﬁﬁﬁﬁyc&aﬁh&ﬂ(ﬂ 7H- ISIMR WMS(D -d6) & (ppm) 7.31 (3H, m),

_di h
.54 1 GLaL~ oy BOHR. S8 36T | The T4 HP ot OB ApBL Tradds, 84

r Ol n ure de bed th
H, R e A R D opt per agi ne. | Ak NVR
(DI\/SOd6) 8 (ppm: 1.98 (2H, brm, 2.48 (2H, brm,
2.67 (2H, brm, 3.45 (4H, bnn), %.15 (2H, m, 7.40

(2H m, 7.76 (1H, d, J = 2.91 , 8.20 (2H, m, 8.64

(1H, s). mz 378.2 (M+). Exa 36
N-N
F ! o
|
F N
H
27d

{0245] 7,8-Difluoro-2-(thiophen-3-yl)-2, 5-dihydro-pyrazolo-[4, 3-c]quinolin-3-
one (27d): 1.05 equiv. of methyl 3-hydrazinthiophene-2-carboxylate was added to a
solution of 3¢ in ethanol. After 1.5 hr of stirring at room temperature, the solution was
concentrated in vacuo and residue was dissolved in chloroform and washed with aq.
sodium bicarbonate solution, dried and concentrated in vacuo. The resulting solid was
suspended in ethanol and stirred with 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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28m
[ 0258] 8- Fl uor o- 7- (4- et hyl per hydro[ 1, 41-di azepi n-1-y1)
wo 2eqshenys - 2, 5- di hydro - pyrazol o[ 4, 3- chui nol i NPGF/UR®08/066201
(28m: The title conpound was prepared following the
lHl\gﬁocedure described in the synthesis of 28a using 27a

B (DMBOHIP) Selphydi SB1(1H], dddl 52622, 8e30 He), 7-60M2H, dd, J = 11.26,

R B it € o B

8.77 IH&AL, (H6.2 NaHm?z?Ot%MH)*) 8.20 (2H, , 8.64 (1H s).
mz 392.2 ( Exanpl e 37 28n

1025918- Fl uor o- 2- (2-f | uor ophenyl) - 7- ( pi perazi n-1-y1)-2
, 5-di hydr o- pyrazol o [4, l'in-3-one (28n): The

t|tIe conmpound was prepé%é%ﬂﬁogfomnng the procedure
described in the synthesis of 28asusyng 27c and

pi perazine. 11-1-NWVR (CD30D) 6 ( 3.01 (4H, brm,
3.34 (4H, brm, 7.05 (1H, d, J =7.7 Hz), 7.16 (2H,

m, 7.31 (1H, m, 7.40 (1H, ”)T’ 66 (1H, d, J = 13.1
Hz), 8.44 (1H, s). in/zF38 o

[ 0260] 8-f | uor o- 2- ( 2- Rf optietwd) - 7- (4-r net hyl pi per azi
n-I-yl)-2,5-dihydrqﬂ¢§¥jazolo[ﬂ13 c] qui nol i n- 3- one

(280): The title conpdund was prepared foll ow ng the
procedure described in the2gynthesis of 28a using 27c

d 1- th H- NVR
COaa) ™ B EBoRa e pivees- L S ek lo G ol

gty oo, 5 68543 i Py i B
the synthesis of 19b using 27a and piperazine. "H-NMR (DMSO -d6) 8 (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.

Example 25
N—N
|
!
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").

- 81 -



Exanple 39 HN.,) 28p

[0261] 8-fl uor o-7- (pi perazin-1-yl)-2-(thiophen-3-yl)-2,
wo2ashyds®- pyr azol o[ 4, 3- c] qui nolin-3-one (28pkCT/TBM®08/066201

title conpound was prepared followi ng the procedure

described in the synthesis of 28a using 27d and

pi perazine. 'H NVR (DMSO-d6) 6 (ppm: 2.92 (4H, brm,

3.05 (4H, brm), 7.21 (1H, 58 (111, m), 7.79 (3H,
M, 8.67 (1H m. mz 3%‘31E§%np|e 40 N-N rN 28q

[0262] 8-fl uoro-7- (4-tnet hyl pi perazyf=l-y1l)-2-(thi ophen
-3-yl)-2,5-di hydro- pyrazol o[ 4, 3- coI i n-3-one 28q):
The title conpound was prepared fol/Towi ng the

procedure described in the synthesis of 28a using 27d
and 1- net hyl pi perazi ne. EH M COMSEOd6) (ppm): 2. 28
(3H, s), 2.64 (4H, brm, 3 b brrn), 7.21 (1H,

M, 7.58 (1H m, 7.7 CRH W) n8. 67 (1H m). iz
384.2 Exanple 41 . H

\rN

{0248] 8-Fluoro-7-(4-isopropylpiperazin-1-yl)-2-phenyl-2, 5-dihydro-pyrazolo

28¢

[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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28r

[ 0263] 8- fl uor o- 7- (nor phol i n-4-y1)-2-(thi ophen-3-y1)-2,
wo2ashyds®- pyr azol o[ 4, 3- c] qui nolin-3-one (28rpCT/TBM®08/066201

title conpound was prepared followi ng the procedure

described in the synthesis of 28a using 27d and

mot phol i ne. 1H NVR ( Dvs&x@sples?§ ppn) : 3.11 (411, bnn),

3.79 (4H, brm, 7.21 (1H, m, 7.5 1H m, 7.79 (3H,

nm, 867 (1H, n). in/fz 371.2 NO2 35

[ 0264] Et hyl

6-fl uor o- 4- hydr oxy- 8- ni tro- qui neNi ne- 3- car boxyl ate

(35): The title conmpoungd ) epaegd fol l owing the

procedure described in St g

nitroaniline inste N gani line. '1-1-NWR

(DVMBO-d6) 6 (ppm: 1.26y(3H, tH J = 7.14 Hz), 4.20

(2H, q, J = 7.15 Hz) 8.31 (1H, dd, J = 8.24, 3.02

Hz), 8.57 (1H, brs), 8.64 (1H dd, J = 8.24, 3.02 Hz).

mz 281.3 (MO. C O 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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NO2 36 [ 02651Et hyl
4-chl oro-6-fl uoro-8-nitro-quinoline-3-carboxyl ate

W@ 3@p/sdlibe title conmpound was prepared foll ow PQr/Uk®08/066201
procedure described in Step 2 using 35. 'H NWR (CDC13)
8 (ppm: 1.46 (3H, t, J = 14 Hz), 4.55 (2H, q, J =
7.14 Hz), 7.94 (111, dd.gﬁmﬁlg_ﬁ4 2.75 Hz), 8.29
(114, dd, J = 8.79, 2.74 Hz), 9.27 14, s). mz 299.7
(MH). 37
[ 026618- Fl uor 0- 6-ni t r o- 2- phenyl - 2 5=di hydr opyrazol o-[ 4
, 3-c] quinolin-3-one (37): The tNAN e conpound was
prepared following the pro dule gcribed in Step 3
using 36. mz 325.3 (I\/H+)

[ 0267] 6- Am no- 8-f | > E , 5-di hydr opyrazol o- Rl
, 3-el qui nol i n-3-one E The Hi tI e conpound was

prepared follow ng t a_)ﬁr ocedure described in Step 4

using 37. mz 295.3 ( ).

28¢g
[0252] 7-(2,6-Dimethylmorpholin-4-y1)-8-fluoro-2-phenyl-2, 5-dihydro-
pyrazolo[4,3-c]quinolin-3-one (28g): The title compound was prepared following the
procedure described in the synthesis of 28a using 27a and 2,6-dimethylmorpholine, 'H-
NMR (DMSO-d6) & (ppm): 1.15 (6H, d, J = 6.73 Hz), 2.40 (2H, brm), 3.41 (2H, d, J =
10.99 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, ] = 12.91 Hz), 8.19 (2H, m), 8.66 (1H, s). m/z 393.4 (MH™).
Example 31

&

O

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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Exanpl e 42 39
[ 0268] 8- Fl uor o- 6- (4- et hyl pi perazi n-1-yl)-2-phenyl -
\Vedmhydmm;pyrazolo [ 4, 3-c]quinolin-3-one (39): P@hﬁSﬂmwmmmn
title conpound was prepared follow ng the procedure in
Step 5 using 38. 11-1-NWR (DVBO-d6) 8 (ppm: 2.40 (3H,
s), 3.18 (4H, brm, 3.6Exemple}rm), 7.16 (1H, m, 7.39
(2H, m, 7.48 (1H, dd, J = 9.17, 2,744 Hz), 7.69 (2H,
dd, J = 8.51, 2.75 Hz), 8.19 (211,J ='7.70 Ho),
8.46 (111, d, J = 6.59 Hz). mz 378 (MH). 39 91-
Exanmple 43 C 0 42 [ 0269] Et hyl py—~N
4-chloro-6,7,8-trifluororquinollnes
The title conmpound was preé :
procedure described i
hydroxy-6, 7, 8-trifl

~car boxyl ate (42):
ifol | ow ng the
ng ethyl 4-
-qui N}y i ne- 3-car boxyl ate
i 13) .5 (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). mz 290.7 (Mi|-§2 43a

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

pyrazolof4,3-cJquinolin-3-one (28i): The title compound was prepared following the
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, T = 2.91 Hz), 8.20 (2H, m), 8.64 (1H, s). m/z 406.4 (MIT").

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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1027016, 7, 8-Tri fl uor o- 2- phenyl - 2, 5-di hydr o- pyrazol o-[ 4

, 3-c]quinolin-3-one (43a): The title conpound was
w@r@pasads f ol | owi ng the procedure descri bed foPCHES2008/066201

using 42. 1H NVR (DMSO-d6) 8 (ppm:7.22 (1H, m, 7.44

(2H, m, 8.05 (1H, m, 8.18, 3H m, 8.16 (2H m,

8.60 (1H, s). in/z 316. Exampg34 0- 43b

[0271]6,7,8-Trifluoro-2-(4-nmet hoxyphgnyl) -2, 5-di hydr o-
pyrazol0-[4, 3-c] quinolin-3-one (4 The title
conmpound was prepared follow ng the=procedure
described for 4a using 42 and N-N

4- met hoxyphenyl hydr azi neg 346. 2<¢6vmt). Exanple 44
44a

[0272] 6, 8-Di fl uoro- 2- i\ perazin-1-yl-2,5-di hyd
ro- pyrazol o[ 4, 3-c] qui nolin-3-age (44a): The title
conmpound was obt ai | ow ng procedure described in
the synthesis of 19b using 43a and pi perazi ne. 1H NWVR
(DMBO-d6) 5 (ppm): 3.05 (4R8kbrn), 3.32 (4H, brm,

¢ ST e oDty I bt o
[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

|

/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.

- 86 -



Exanpl e 45 44b
[0273] 6, 8-Di fl uoro-7-(4-tnethyl -pi perazin-1

weo ydogARuphenyl - 2, 5- di hydr o- pyrazol o [ 4, 3- €] PCT/US2008/066201
qui nol i n-3-one (44b): The title conpound was obt ai ned
foll owi ng procedure described in the synthesis of 19b
usi ng 43a and 1-nethyl pikxampld 3. 11-1- NVR (DVSO 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 n), 8. 47 (1H,
s). mz 396.4 (Ml1+). Exanple 46 Y& [0274]6,
8-Di fluoro-7-(norpholin-4-yl)- ZNpmenyI 2, 5-di hydr o- pyr
azOlo [4,3-e] quinolin-3%-one i~ The title
conmpound was obtai ned f ol rrocedure described in
t he synthesis of 19bfus.1 3a. ahd nor phol i ne.
11-1- NMR ( DMSO- d6)__8; : 3.4 (4H brm, 3.78 (4H,
brm, 7.15 (111, n), (3H, m, 8.17 (2H, in), 8.49
(111, s). nmlz 3814 (N{I Eégnple 47 0-

m

[0258] 8-Fluoro-7-(4-methylperhydrof1,4]-diazepin-1-yi)-2-phenyl-2, 5-dihydro
-pyrazolof4,3-c]quinolin-3-one (28m): The title compound was prepared following the
procedure described in the synthesis of 28a using 27a and 1-methylperhydro[1,4}-
diazepine. 'H-NMR (DMS0-d6) & (ppm): 1.98 (2H, brm), 2.27 (3H, s), 2.68 (4H, brm),
3.24 (4H, brm), 7.15 (2H, m), 7.40 (2H, m), 7.76 (1H, d, J = 2.91 Hz), 8.20 (2H, m), 8.64
(1H, 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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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\ R 21 ng Et hy1-7, 8-
di fl uor o- 4- hydr oxy- qui nol i ne- 3gcar boxyl ate i nstead of

3. 1H NWR (CDC13) & fﬁii: 1.46 (3H, t, J = 7.14 Hz),

4.52 (2H, q, J = 7.14 Hz), 60 (1H mM, 824 (1H m,

9 25 (1H, s). mz 272.7 (Nﬁﬁ

g&ﬁ 244%[)‘?&3;/0%@]9@4@5@?@ 7—(4471?:ethﬁlp dperazzn— 1-yl)-2,5-dihydro-
% fluoro phe ro- pyrazolo-

pyrc{zaloéfz s/ ayinaion-3-au8 (28me (fﬁvéyﬂe crcnépqunfsu wag grgpaisddioflawing the

proc B RS G UL ARE BESCIEARESR IRl Blpeie, e
(CD%@[‘)%S %m) &Mgﬁlbb 2(1irl$it4m brm% 2)6% gﬁ{ 22m),27.89 (HL)d, ] = 7.7 Hz),
7.16 (2H, m), 7.31 (1H, m), 7.40 (1H, ms))’}'66 (fH J—1(51Hz) 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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47b [027816, 7-Di fl uoro-2-(2-pyridyl)-Z
5-di hydr o- pyrazol o-[4, 3-chuinolin-3-one (47b): The

wo 2aosasqssrpound was prepared foll ow ng the proPeDUs®08/066201
descri bed for 4a using 46 and pyridyl-2-hydrazine.
1H NVR (DMBO-d6) 8 (ppm.:7.24 (111, ddd, J = 7.42,
4.94, 1.10 Hz), 7.60 (1H@Eﬁ$¥9§Q90 (111, m, 8.02 (1H
m, 8.18 (1H, d, J = 8.24 Hz), 8.4 1H, ddd, J =
4.95, 1.92, 0.83 Hz), 8.57 (111, %i} mz 299.3 (MH).
Exanpl e 48 48a
[ 0279] 6- Fl uor o- 2- phenyl - 7- pi peM&2Y n-]-y1- 2, 5-di hydro-p
yrazol o[ 4, 3-c] qui nol i nF3-9 =0 The title
conmpound was obt ai ned foII ng |procedure described in
t he synthesis of 19brd§ N nend pi perazine. 1H NWR
(DVMBO-d6) 5 (ppm: (4H me 3.14 (4H, brm,
7.08 (111, m, 7.17 , 4 =8.52 Hz), 7.36 (2H
m, 7.87 (1H, dd, J - 8. 79 84 37 Hz), 8.23 (2H ddd, J
= 7.42, 1.65, 1.37 Hz), 8. 41 (111, s). nmz 364.3
( |\/[02)62] Exa?fﬂu@‘o@(éi-methylpzpemzm -1 -yl) 2-(thiophen-3-yl)-2,5-dihydro-

pyrazolof4,3-c]quinolin-3-one (28q): The title compound was prepared following the

procedure described in the synthesis of 28a using 27d and 1-methylpiperazine. TH-NMR
(DMSO-d6) 6 (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
o
N~N
|
(\N N
o H
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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48b

[ 0280] 6- Fl uor o-7- (4-i net hyl - pi perazi n-1-y1) - 2- phenyl -
WO 200di1haads o- pyrazol o [ 4, 3-c] qui nol i n-3-one (48E)T/USI088/066201

title conpound was obtained follow ng procedure

described in the synthesis of 19b using 47a and

1- met hyl pi per azi ne. ; "t WE0 d6) 8 (pprr) 2.24

(3H, s), 2.53 (4H, ) . brm), 7.13 (1H, m,

7.26 (111 t, J=8.79 42 (211, m, 7 90 (1H,

dd, J 8.79, 1.37 Hz), 28 (2H, ddd, J = 7.42, 1.65,

1.37 FE) 8.41 (1H, s). N@g/z 378. 4 (N+H) Exanpl e 50

48c

[ 0281] 6- Fl uor o- 7- ( nor phol i B3-y1)-2-phenyl - 2, 5-di hydro

- 35 48¢c): Th |
BB BT s B S0 e LS b g e s
comﬁ&ﬁdwﬁﬁ ]%B%/%d%na&ﬁg%e rmoékaareamcﬁpédphpstepe} using 4-fluoro-2-
16 (4H, blur), 3.76 (4

nltrobmh)‘xe 1n7Ste£d O@ﬂimtroa@ll,lne? ZENM]H(DMSQ-d&) 8 (8N )26 (3HAL J 7.14

o), 420 gFl g, {14780, 651 63 300y ka0 B o0 h hgfysse om

dd, J[QQQZJﬁngﬁpr@fﬂzs(memmro[l 4] - di azepi ne- 1-y1) - 2- phen
- - di

-
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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pyrazol o[ 4, 3-c] qui nol i n-3-one (48d): The title

conpound was obtained foll ow ng procedure described in
wo b@sayashesi s of 19b using 47a and PCT/US2008/066201

per hydro[ 1, 4] - di azepi ne. 1HNVMR (DVSO-d6) 8 (ppnm): 1.96

(211, brm, 2.98 (2H, brm, 3.10 (211, brm, 3.53 (4H,

brmy, 7.10 (2H, m, 7.39 (2H, 7.78 (111, d, J =
8.79 Hz), 8,23 (2H, m, 8.36 ( s). mz 378.3 (MO
Exanpl e 52 48e NN

[ 028316- Fluoro 7- (4 a§o-pr00ylo'oera2|n- 1

-y1) - 2- phenyl - Neyrdre” pyf azbl o [ 4, 3-c]
quinolin-3-one (48e). title compound was obtai ned
foll owi ng procedure desclib in the synthesis of 19b
using 47a and 1-i so- proppriperazine. 1H NVR ( DVBQd6)
8 (ppm: 1. 02 (6H, d, J = 6 59 Hz), 2.75 (4H, brm,
2.82 (1H , 3.24 (4H brd8 7.12 (1H m, 7.41 (3H,

" o :
4 0%}2@7 %Mn@)ﬂ n-gﬁm%?’g&% ?5 dlﬁycﬂ‘gp)frgr}b'lo f) 3- c;'?éz?molm 3-one
38)] Q‘HS&}B cEinlpoumi- waq grepared fpolbywihg ttpepracddorel desyiihed2in S(ta) 4 using
2, 5-di hydro- pyrazolo[4, 3-c] quinolin-3
37. n%ﬁégg%éé "The title conpound was obtai ned foll ow ng
procedure described in the synthesis of 19b using 47b

and nor pholine. 1H NVR (DVSCQd6) 8 (ppn): 3.18 (4H,
brm), 3.80 (4H, brnm), 7.Bempidt2 dd, 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, 2.0¢ HY), 8.18 (1H d, J =
.4 Hz), 8.43 (1H, s), 8.47 (1 mz 365.3 (MH).
WD 2008/ 154438PCT/ US2008/ 06608

E i
|

N
H

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.

O
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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-B3Y, 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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[ 0287] 6- Fl uor o- 2- phenyl -8-tri fl uoronet hyl - 2, 5- di hydr o-
pyrazol o- 14, 3-0 quinolin-3-one (51): The title
W@ eompasyads was prepared foll owi ng the procedur ePCT/US2008/066201
descri bed for 4a using 50. 1H NVR (DVSO d6) 8
(ppm:7.18 (1H, m, 7.21 (2H, m, 8.17 (4H, n), 8.88
(1H, s). mz 348.3 (MO WO O—
2008/ 154438PCT/ US2008/ 066201 Exaqple 54 NN 52a
[ 0288] 2- Phenyl - 6- pi perazi n-1-¥1-8-trifl uoronet hyl-2, 5-
I'n-3-one (52a): The
I 1 ow ng procedure
usi ng 51 and
8 (ppm: 3.04 (4H
YOrN1H, m, 7.40 (2H, m, 7.93
.28 (2H m, 8.61 (1H s). mz

43b
[0271] 6,7, 8-Trifluoro-2-(4-methoxyphenyl)-2, 5-dihydro-pyrazolo-{4,3-c]

di hydr o- pyrazol o[ 4, 3- cl qui nol
title conpound was obtai nedNT
described in the sy i
pi perazine. 11-1-NWR (
brm, 3.31 (4H, brmg

(1H, s), 8.09 (1H, s)

414.3 (M#). Exanple 55

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").
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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 (Zkkﬂgrn), 3.17 (4H, brn), 3.38

(2H, brm, 7.17 (1H m, 7. (2H, t, .1 =7.96 Hz),

8.[0473|1H, 65 DifBiuw2d 74(1WlethyRpipeBaf- 1022 -padnyl-8, Bihpdiokpyrazolo

1z 428.

S). mz 3 (IVHH) . le 57 .
[4,3-c]quinolin-3-one (44$b): )TheEéﬁlmompound 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").
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52d [ 0291] 2- Phenyl - 6- (4-i so- propyl pi perazin- |
-y1)-8-trifluorornethyl-2,5-di hydro- pyrazolo [4, 3-c]

WO D00sak4488 3- one (52d): The title conmpound was POI/ARIVE8/066201
foll owi ng procedure described in the synthesis of 19b
using 51 and 1-iso-propyl pi perazine. 1H NVR (CD30D) 6
(ppm: 2.05 (4H, brm, ZX brd), 2.94 (4H, brn,
3.24 (1H, m, 7.30 (1H m, 7.48 (24§_m, 7.95 (2H
m, 8.04 (1H, s), 8.36 (1H, s), 5 (1H, s). mz
456.3 (MH+). WD 2008/ 154438PCT/ 08/ 066201 54
[0292] 7,8, 9-Trifluoro-2-phenyl - -di hydr o-pyrazol o-
[4, 3-c] quinolin-3 -one (54)-the title conpound was
prepared follow ng the proced»re scribed for 4a in
four steps starting fromF3™ | uor oani | i ne.
1H NVR (DVSO- d6) 8 i gle t, J =7.82 Hz),
7.42 (2H, m, 7.51((1 my, 15 (2H, m, 8.77 (1H
s). in/z 316.3 (I\/HN\/Exaﬁple 58 55

44d

[0275] 6,8-Difluoro-2-(4-methoxyphenyl)-7-(4-methylpiperazin-1-yl)-2, 5-

dihydro-pyrazolof4,3-c]quinolin-3-one (44d): The title compound was obtained following

procedure described in the synthesis of 19b using 43b and 1-methylpiperazine. 'H-.NMR
(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 (21, d, I = 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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[0293] 7 , 9-Bis(inorpholin-4-yl1)-8-fluoro-2-phenyl-2, 5
-di hydro-pyrazolo [4, 3-c] quinolin-3 -one (55): The

wo 2dosas@ssrpound was obt ai ned fol | owi ng procedupP€r/us2008/066201
described in the synthesis of 19b using 53 and
nmor pholine. 11-1-NVR (DVBO) 6 (ppm: 3.06 (4H, brm,
3.22 (4H, brm, 3.76 (4H, brm 86 (4H, brm, 6.81
(1H, d, J = 6.7 Hz), 7.15 (1H, 7.46 (2H, m, 8.18
(211, m, 8.57 (111, s). m 0.3 (MH). WO
2008/ 154438PCT/ US2008/ 066201y 3
[ 0294] 6, 8-Di f | uor o- 2- phe (?hydro pyrazol o-[ 4, 3-
c] qui nol i n-3-one (57): s t||Ie compound was prepared
followi ng the procedﬁre desgri bed for 4a in four steps
starting from2, 4- d|f| uibroanl line. 11-1-NWVR ( DMSO- d6)
8 (ppm:7.17 (1H dt, g78 7.7 Hz), 7.42 (2H, t, J
= 7.7 Hz), 7.74 (211, n) %8 (2H, dd, J = 7.8, 0.7
Hzp278. 52 6(7ABifluio-2pHernd T6s5- Zzhﬁzl’lﬁdijym@l@«@li'%]@ﬂnolﬁﬁ.&-one

[ 0295] 6, 8- Bi s(norphol i n-4-y1)-2-phenyl-2,5-dih r
(4Takpz Eh@%ﬁie @o@mwﬂw}m ﬁrepsteérféll?ma)the Pﬁl@e@‘ilf?ldés‘if%’ﬁﬂ %ﬁ using
so. ARSI G0 2LOTER 3 A0St iR s - 07

5.22 (ﬂ@@zﬁ@)lmmﬁm&s&(lsﬁsj Ad/ZD98I3r I, 3. 22 (4H, brm),
.56 (411, brm, 3.77 (4H, brm, 7.11 (1H, m, 7.26
(2Hdd J = 6.2, 19I—|z)741(2Hdd S=17.8 7.6

Hz), 8.20 (2H, d, J = 8.6 Hz),@6 (1H, s). mz 432.4
=N

(M) .

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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WO 2008/ 154438PCT/ US2008/ 066201 Exanple 60 [0296] 6,
8-Bis (4-iso-propyl pi perazin- |
wo ydogARuphenyl - 2, 5-di hydro-pyrazolo [4 , 3 - PCT/US2008/066201
cl quinolin-3-one (58b): The title conpound was
obt ai ned foll owi ng procedure described in the
synthesis of 19b using Examake 4B i so- propyl pi per azi ne.
1H NVR (DMSO-d6) 6 (ppm: 0.99 (6/ d, = 6.8 Hz)
1.01 (611, d, J = 7.4 Hz), 2.72 ¢ brmy, 2.83 (611,
br,m, 2.92 (4H, brnm), 3.22 (411,)m, 7.19 (311, m,
7.41 (2H, m, 8.24 (311, m. nNzN514.4 (M#). OHO 60
[ 0297] Et hyl !
6, 7-di fl uor o- 4- hydr oxy- 2-

0
qui nol i ne- 3- car boxyl at
¥satoi c anhydride in

e (60): A solution q Ll

N, N- di met hyl acet amtlﬁs addegl to a sol ution of

sodi um hydride (1 eqya .) and ethyl acetoacetate
(1.1 equiv.) in N N-dinmethytacetamde with stirring at

roomtenperature. The n1xture was heated at 120 C for
10[a79iut e Fliber-2phyin- p/ipc&afzaﬂoﬂezﬁ-kﬁhydmpﬂamid[zﬁi c]

ouinG Bovg S B AopT RO P ROV RSl entAbed i
the LhESEY b, bl DR PR B BRI DY450.065 B 3.03 can,
brm){ 343 (éﬂl;lﬂrm)gﬂ%@ll% h).777, (14, 69 =H.52 HE),8234 O, naldl7.87 (H1, dd, J

Z

= 8. B/ 1k SORTI B85 DR AE: 0751261 (1H, 5). m/z364.3 (MH').

Example 49

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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[ 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 procegu-r/é defscri bed in synt hesi s of 4a
usi ng 61 and phenyl hydrazi ?e 1H NI\/R (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). Exanple 62

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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63b
[ 0301] 8- Fl uor o- 4- net hyl - 7-rnor phol i n-4-y1- 2- phenyl -
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 :
[ 0304] wherein: A indicates an |¢pg of >1nM

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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B indicates an 1050 of <1mM C indicates an |1 C50 of
<1nM [ 0305] Al Il conpounds disclosed in Table 1 are
wesasned3t o be drawn as neutral. |If not indi cab€DUST08/066201

hydrogen atomis assuned to be present on nitrogen

atons to provide a neutral conpound. The conpounds of

Table 1 can exist in additi¥nal? i soneric forns, for

exanpl e, the conpolmés_cap-exi as<tautonmers of the

drawn structures. The @ 17 isclosed in Table 1

enconpass all possibl e Yautwirers of the drawn

structures. One of skillpin the art wll understand

that a conpound can exist in different tautoneric

forms or mxtures there of 4epending on the

e ne nco | c 4 S

b T Bt an SRR Ynl B P RO et S-carborylate
(49):t ¢ Gtie copodndrwas mtpdrbe fod loning thd prased utehdesexdhed| ih (Btépumising

bet ween said forns can be | nf|uenced gl% out si de

2-fluprgcd-gHilnoropethykamkinsintead of 4raitipanitige.a dild MEd PMYR-d6) 6 (ppm):

125 Bt SEHE  QRIGBE P BE o1 HABFLOLHE): 40 (e 042

(MHBZ bi ndi ng assay (1050) EP Result No.

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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Structure BZ binding assay (1050) EP Result Q
IsrTANNN ¢, N 1.110 B

WO 2008/154438 PCT/US2008/066201

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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Pos 28i NNI1.1lo B 7b I\I"N-N1."N O 10 B Pos

28]
WO 2008/154438 PCT/US2008/066201
Example 56
N—N
FsC {_"=0

|
N
N H
3
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
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 (1H, 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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WO 2008/154438 PCT/US2008/066201

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 -



HO N-N 1011 B 7d C N-NN46 i IW B Pos 281

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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Ar is aryl optionally substituted with one or nore M

or heteroaryl optionally substituted with one or nore
wd/R008/154438 each Q i s i ndependently hydrogen, habPOr/US2008/066201

hydroxy, -C(O)NRallb, -NRaRb, (C -C6)al kyl optionally

substituted with uptp-5flupr (Ci-C6)al koxy
ptionally substituted with up to,5 fl uor,

Ci C6) al k ional |y substituted with on r re
h\zdr 0X, C6) al kyl opt|i pnal Iy substityijed with
ne re Bd bptlonal Ly, substit pthlon
19 \/ ary?(o f]rﬁf;léé‘)al 4Fb opt i Ni ubstitutﬁed
th one r m) D each M i sWi‘hdependent|lly
ydr ogen, hal o, CF3, CF2H, |hydroxy, cyano, nitra,
G -C6)al kyl, hydroxy(C -Cg§)al kyl|] (G -C6)al koxy,

- NRaRp, aryl, heteroatyl or] hetefocycle; each X 1S
ndependent |y NL, oxygen, (0 2, |br ea Uiis
ndependent | ydrogen, (C3-C6)allkenyl,

C2-By al kyywyT, | -C(0) D(C - g6)al kyl, -C(0) 0yl Lo
19f | ( Ci - GoN C - ®B) al ks, |hydBoxy(Ci C6 anyl B
het er oa ,N'het erocycle, arylO(C ;’ N -CO‘{IReRf,

S(0)z(C CB)al kYl, -S{0) zdryl, e(of¥¢TiZce)al kyl,

ary1C(0) - C(O)I NRg( Ci 1 C6) al|kyl , 1- C6) al kyl

rw\flmna_ll\l subgtituted with Up tol5 fluoro, or
CI OG)aIkoxy ptionally sybstityted with up to %
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wob@sassa3s’ is CMor N
3 that has the fornula Ib: Qo(R1)3 L-NN

Q@ (R1)3ft 7\-\ X\ ( L "NR2 (la) or a tautoner

thereof, or their pharmaceutically acceptable salts,

4. The conmpound pE¢T/OBZ08M66201
(icn (Lb) or

3t automrer—ther _nf ot heir,

accept abl e sal t§, vvhe ein Yis C|

compound of claim4 that hds|the]|f
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(lc) or a tautonmer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N 6.The conpound
wobooshiai4es 4 that has the formula Id: Q(R1l)2 PCT/US2008/066201

LN/ \--\N\ern (1d) or a tautoner thereof, or
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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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wherein Y is CMor N 8. The conpound of claim4 that
has the fornmula If: (I't) or a tautoner thereof, or

w0 b@snsqbat i naceutical ly acceptable salts, wheper/ms008/666201
CMor N 9. The conpound of claim3 that has the

formula 1g:. MY\ N-NQp&_Rl)S ON_ 1 )
pcDNAL. The cDNA construct encoding the g 2s subunit is in the pGH19 expression

construct. Overnight cultures of transformed DH5a bacterial cells were performed to grow
sufficient quantities for maxiprep isolation of the plasmid ¢cDNA. The resulting plasmid
cDNA was linearized by digestion with an appropriate restriction enzyme that cleaves
distal to the cDNA 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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NR2 (l1g) or a tautomer 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)2] (HOor a

LD DBRSShnedt LR Shh (PR RS Sotyds HoRRNAE! Baa,
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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11. The conpound of claim9 that has the forrmula Ii:
Q@(RL)2 \--\N)/r. F MY NN (li) or a tautoner

wo b@sasis3s or their pharmaceutical |y accept abl epeBUS®08/066201
wherein Y is CMor N 12. The conpound of claim9 that
has the fornmula 1j: M

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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Y\ NN or a tautoner thereof, or their
phar maceutically acceptable salts, wherein Y is CM or
wd2008354430e conpound of claim9 that has the fepCcTvUB208/066201
lk: MY Q(R1)2 0/-\N\ CIAN R2 (1k) or a tautomner
t hereof, or their pharmaceuti cal |y accept able salts
curvigh earebeinfluprcediiygnany expgrimynial enshphyisical variables whlshtlwéwde but

are ﬁ‘cﬁshrﬁﬂgd Eo? rt@ﬂb&aﬂllre, humidity, ambient noise, lighting levels, the size of the
training arena, the size and dimensions of the objects, the physical textures and colors of
the training arena and the animal’s stress levels, motivational states or experiences prior to
training. To evaluate memory enhancing compounds for NOR, the experimenter must
parameterize training duration to define (i) the duration (amount of training) required to
reach an asymptotic (high) level of memory retention and (ii) a lesser duration at which
memory retention is sub-maximal. Memory enhancing compounds will produce higher
memory retention with submaximal training (but may have no measurable effect with
asymptotic (“maximal”) training. Typically, the difference between sub-maximal and
asymptotic memory must be sufficiently larger to yield appropriate statistical power. An
example which follows:

[0315] Prior to initiation of training, animals were handled and habituated to the
training arena, Appropriately sized arenas were used for different species (e.g. for mice: a
Plexiglas box of 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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(I'l) or a tautomer thereof, or their pharmaceutically
acceptable salts, wherein 'Vis CMor N 15. The

waooppassads of claim 14 that has the fornula | mpdr/USQ¥3/066201
Il , (RL)3Fr R (1m or a tautoner thereof, or their

D R SPo S g S Y e sy
Typk§'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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(In) or a tautomer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N 17. The
weomsasfds of claim 14 that has the formul a | o: peT/Qs1908/066201
(RL)2Z N N CR2 (lo) or a tautoner thereof, or their
Ehar maceutically acceptable salts, wherein Y is CM or
WHAN IS {3 AIMEDR mound of claim 14 that has the formul a

I'py, M 19@c4ﬂ%}§1&'@%kormula (I}

/Ar
—N
o  ®x )TN
AN
X N— |
\_(_/fn F ]TI R,
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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(IP) or a tautomer thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 19. The
wa@oopsasads of claim 18 that has the fornul a i g: POPYS2008/066201

NN 7, 1(1R1)2 FNR2 (1 q) or a tautomer thereof, or

their phar maceutically accept abl e salts, vvherel n IS

cM(GrCrialkyd optignally suisditied wEthpap ﬂl@r@hqt(%ﬁ)&llﬁgcy optionally
FordiAunkd WltMup to 5 fluoro;

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,

-121 -



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 tautomer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N 22. The
conpound ipen BlegepsedactedEomiad. ande: pbdnul a 1t: Y (It)
or a tauyt: thei armaceutically
accept ab lgggﬁat%%?gag%?%ﬁé ’ﬁé&tﬁ]‘or N. 23. The
copoundhefcomipaund 2T cldiat 1 haberelneArds ruhaeroaryl 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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YW (R1)2/ 1 NNR2 (In) or a ta.utoner thereof, or

their pharmaceutically acceptable salts, wherein Y is
w@bbosnsM3s 24. The conpound of claim 21 that haBCT/82008/066201

formula Iv: (RR NN NC .r\NR2 (lv) or a tautonier

thereof, or their pharmaceutically acceptable salts,

wherein Y is CMor N 25. The corrpou;,/t’d_g\}l\dl aim 21

\
that has the fornula 1w Y,

(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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(R1)3 -r\R2 (1w) or a tautoner thereof, or their

phar maceutically acceptable salts, wherein Y is CM or
wdl2008654430e conpound of claim 25 that has the POr/EL088/066201

Ix: MY (R1)2 I .r\R2 © (Ix) or a tautoner thereof,

or their &: ar maceutl cally acceptable salts, wherein Y

i s oM orwigrein X s{eMcisMhound of cl ai m 25 that has the

forgrul a 1t compound of claim 4 that has 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:

e

(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:
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(R1)2 A r-- -.1VIN'..**--N R2 (1Y) or a tautoner

thereof, or their pharmaceutically acceptable salts,
wob@sass3s’ is CMor N 28. The conpound of cl ai PeBUs1v8$/066201

has the formula Izz: Y\ NN-N (lz) or a tautoner

thereof, or their pharmaceutically acceptable salts,

wherein Yis CMor N 29. THB) conpound of claim 28

or a tautomer thereol, thelr pharmaceutically acceptable sa ts,
that has, thebReMhkRof 38 thel? ph Ily acceptable sal
wherein Y is CM or N. -

11.  The compound of claim 9 that has the formula Ii:

(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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(laa) or a tautoner thereof, or their pharmaceutically

acceptable salts, wherein Yis CMor N 30. The
waesmpasyads of claim 29 that has the formul a | abPCT/US2008/066201

(IRIN )2zR 2 RI (lab) or a tautomer thereof, or their

pharmmaceutically acceptable salts, wherein Y is CM or

N. 31. The conpound of claim29 tha# hdsM he formila

|l ac: (he) ' 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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or a tautonmer thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N 32. The
waooppassads of claim 29 that has the follnula | aBcT/US20a8H66201
or a tautoner thereof, or their pharmaceutically
acceptable salts, wherein Yis CMor N 33. The
conpoundhgieieY a5 GVbor Nhat has the fornula lae: (I ae)

or,a ta r I}gqq[ﬂg tically
accgpt a flgg@é (Mﬁ La}nelqrd{ t@l%g@l%l or N. f%4. The
conmpound of claim28 that has the fornuMa | at or a
tautoner thereof, or their pharnmayeuti’cally acceptable

salts, wherein [Y is or N. 35. The-coOnpound of claim
34 that has the Yq 8 | ag:

(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:
7 XM

‘ v S

N—N
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(lag) or a tautoner thereof, or their pharnmaceutically

acceptable salts, wherein Yis CMor N 36. The
waesmpasyads of claim 34 that has the formul a | ahpcT/B31888/066201

Rl 1 Qc (lah) or a tautomer thereof, or their

pharmaceutically acceptable salts, wherein Y is CM or

N. 37. The conpound of cl ai MBY that has the fornul a

laj: NN tautomer thereof, or their pharmaceutically acceptable salts,
wherein Y is CM or N.
19.  The compound of claim 18 that has the formula Iq:
7/ MM
Y X
Q —_—
NP
N
F
(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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(R1)2/NR 2 Nr Qo-r (laj) or a tautoner thereof, or

their pharmaceutically acceptable salts, wherein Y is
w@bbosns38 38. The conpound of claim 34 that hasp¢es2008/066201

formula lak: Y NN

(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:
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(NR Q (lak) or a tautonmer 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%QﬂEQI@ttﬁﬁtlﬁét P%‘i‘lag?ﬁ: ef fective
amount of the conpound of claim1l ortReyconposition
of claim40. 42.The nethod of clai §f41-%herein the
nodul ation is negative. 43. The net hMcl aimi4l
wherein the nodul ation is positive. /44. The met hod of

clai m4l wherein the GABAA subt ywpeBl i s GABAA 45. The
met hod of claim44 V\h&r ei n e t(i)on is negative.

Q"(\”\N N R,
MR
(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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46. The met hod of claim 44 wherein the nodul ation is

positive. 47. A nethod of treatnent of cognitive
woy@BusaBs on in an ani mal conprising adm ni st ePCTYYS1008/066201

the animal an effective anmount of the conpound of

claiml or the conposition of claim40, under

conditions wherein the cognitive dysfuadMion is

treated. WD 2008/ 154438PCT/ US20081 06 1 48.

The net hod of claim47 wherein one re GABAA

subtypes in the animal are negatiyély nodul at ed.

49. The nethod of claim 48 eri®i n\t he GABAA subt ypes

i s GABAA a5. . T el aimaz,

wherein the animal is a . 51. The net hod

of claim47 whepein the I ié an aged ani mal .

52. The method ofP¢Tay AR rm~khe cognitive

dysfiinction is Athe'ner' s dijsease’ denmentia or

anot her neurodeg€kerative di seBse. 53. A net hod

of treatnment of a psychiatric disorder in an ani nal

conprising adm nistering tqlthe ani mal an effective

amount of the conpound of claim1l or the conppsition

of ol ai G AERRTRCTEON g TG REeRHErBIcAly RecepeyErPler |

di sor dekyHefeih K62 1CM or N. 54. The nethod of claim 53

wherein the psychiatric disorder is an anxiety

di €dr deThespmppundi afmlaimy 2S5 Haidre s formuledy:

schi zophreni a. 55. A net hod | nereasi ng

cognitive function in an ani.mal c .& ng

admnistering to the animal an effwecti anount of the

compound of claim1l or the conposit of clai m40,

under conditions wherein menoryyieyincreased.

56. The nmethod of C aim S5(Rigrgi n\the animal is

heal t hy. Cl =

Q
P
r\/\‘N | R,
5
(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:

131 -



57. The nmethod of C aim55 wherein the nenory is |ong
term nenory. 58. The nethod of C aim55 wherein
wob@smemBsy i s short term nenory. 59. UBeT/0k2088/066201
conmpound of claim1l or the conposition of claim 40,
for the manufacture of a nmedi canent for nodul ati on of
one or nore GABAA subtypes in a l. 60.
The use of claim59 wherein the\GAB subtypes is
GABAA 61. The use of cl ai wherein the
nodul ati on i s negative. 2. The use of claim59
wherei n the nodul ah;{% [ 63. The use
of claim®60 wherein't atively nodul at es
GABAA a5 subt ype. e of a conmpound of
claiml or the conposqi | ai m 40, for the
manuf acture of a nedi ntN-Or~RLeat ment of a
cognitive dysfunction in an lani na 65. Use of
a conpound of cIa|n11 jjgéiconp05|t|on of cl ai m 40,

forthenamﬁaMUr di canent for treatnent of
psychiatric dlsor n ani mal

2008/ 154438PCT/ USZOO 6201 66. The use of

cl ai m 65 wherein the psychi gbrlc di sorder is an

anxi ety disorder, sleep d| der, depression, or

schi zopBf £ Riueomer thereof, @Fthm%ﬁaﬁfacéﬂféﬁﬁ?@éﬂ%ﬁta@fe sahai m 1
or the conposition of claim40, for the manuf act ure of
a nedi caderein ¥ds CM ealNrent  of dlsorders amel i orated by

P . 106 oStopSi ebeRid dRiculs Bt ATRT2 1 e

m)dul ation is positive. / )}\ M

(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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69. The use of claim67 wherein the nodulation is
negati ve. 70. Use of a conmpound of claim1l or

wo b@sasaposi tion of claim40, for the manuf act BCEUSI008066201

medi canment for increasing cognitive function in an

ani mal under conditions wherein ry is increased.
71. The use of Claim70 wherein he\\ imal is healthy.
72. The use of C aim 70 wherei nt he nory is |ong
term menory. 73. The use aim 70 wherein
the menory is short term menprwi 74. Use of a
conpound of claim1l or the cgnpgsition of claim40,
for the manufactur for increasing
cognitive function i wherei n t he GABAA a5
subtype in the ani nal egatii vel y nodul at ed.

(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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