THERAPEUTI C PYRAZOLOQUI NOLI NE UREA DERI VATI VES RELATED APPLI CATI ONS [ 0001] Thi s
application clains the benefit under 35 U S.C. 119(e) of U.S. Provisional

Appl i cati on W@200g0%9422, 992, filed June 8, 2007 which i sPEHERYHORD herein by
reference inits entirety. BACKGROUND OF THE | NVENTION Field of the Invention
[ 00021The present invention is related to the use of novel derivatives of
pyrazol oqui nol i ne ureas as nodul ators of GABAA cx5 for the intended use of

t herapy for enhaddlERARBYRIE PYRAZRLOQUINOSANEURIRA DRRINAIIVESt [ 0003] The

i nhibitory neurotransmtter Tham nobutyric acid (GABA), serves as a ligand for
two distinct classes of receptiEpATEABMPIAOSATIOABAB. The GABAA class is a

| i gand-gated ion channel while GABAB is a canoni cal seven transnenbrane

G protein coupl 8801 ecePBtiorpplithieonGABAA thebeptfibruniley ToMY-£sédl18fe) @fldiiber of
subunits | n Y s i.ndi vi ly units of the
caBaa r abebtar iRl tRa opREC D S0 By SR PRl ORS BHRL S N eep
subuni ts, telfﬂfre&emmﬂntjmﬁs, and one 6 subunit. The overall structure of the
receptor is pentamer with a mnimum subunit requirenent of at |east one a
subunit, one [3 subunit, and one y subunit, [0004] Due to aforenentioned

diversity of subunits, thema@&EROUND® OPIWMELINVORATIERSSI bl e conbi nati ons of the
subunits that conprise the GABAA receptor, though not all appear in nature.

Speci fic cBielsi o aheilgyantiomat have been identified to have biol ogi cal rel evance
(and their rel abgpd 9
22132/ 3y2 (| 80/()% 0@1172 gﬁ%&’%%ﬂ"é‘g&n t?{ %15'@@1 ,tbn[ﬁl’ E“%%a?z‘}“pf* %% ,a(‘g%[/qéi;/z (2% ,

a6136 (2% pyramﬂoq(ummme?a&)eas( Bamnduldors Bf %BAEUSaﬂor the ig@BJedRisarof izcaply. foRev. 50:
291-313 i ncar Horated herel ninits entirety).
€ cing cognition

Description of the Related Art

[0003] The inhibitory neurotransmitter y-aminobutyric acid (GABA), serves as a
ligand for two distinct classes of receptors, GABAAs and GABAg. The GABA4 class is a
ligand-gated ion channel while GABAg is a canonical seven transmembrane G-protein
coupled receptor. The GABAA, receptor is comprised of a number of subunits, including o, f,
¥, and 3. Cloning of the individual subunits of the GABAA receptor has confirmed the
existence, so far, of six o subunits, three  subunits, three y subunits, and one & subunit. The
overall structure of the receptor is pentamer with a minimum subunit requirement of at least
one o subunit, one  subunit, and one y subunit.

[0004] Due to aforementioned diversity 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 olfB2y2 (43%), o232/3y2
(18%), a3By2/3 (17%), a2Pyl (8%), a5B3v2/3 (4%), a6Py2 (2%), a6pd (2%), and adpd
(3%) (Barnard, E. A., et al. (1998) Pharmacol. Rev. 50: 291-313 incorporated herein in its
entirety).



WD 2008/ 154442PCT1US200 066205 [0005] There are a nunber of distinct, small

nol ecul e binding sites on the GABAA receptor that nodulate the activity of the
receptor i ncVRaI¥d54442%t es for benzodi azepi nes, steroids, PERUBINYaI%8s, et hanol ,
and convul sants (e.g. picntoxin). The GABA binding site is |located at the a/P

interface. A tr@oss)dousheadraini mmbphof ARGAH! bedl nid&aRrr BRdiAgsitbeen thavested in
i dentifyi ng} conpounds that bind to the benzodi azepi ne binding site (BZ-site),

which is | Bédted rateriohetha) ynpdass f e eactisithdPhdhof reesmn iinclyhingarsi'ys iBtiul at ed” by
bi ndi ng of ,dLHYSehRed NEerEids, Shattiuradli ChhafANafPESRURMMTOE pifordind)f erpnt

phar macol ogi cal responses. Drugs such as di azepam and zol pi dem "agoni sts of
GABAA f unctiddiy binding sischiswreated ot e iodp strrizes sA asmandoiue kpount ofplemmsce(tidal | er, WE.
(1988) Drugs_of, .Today .24: 649-.663 .i ncor por at herei.n.in its entirety). Mre
Fecent wor ot 8 SbafdeT oS EOHRREE B 4 E B ool Pt oo
drugs are pitd BErdite) whith it @chtod ey A€ biydntevthdeh Bilding@bf GABUIE brea®Ninadited
receptor, therefore nmuch effort has been focused on finding drugs that have
pref erent i &Y PREWRA et b g -died 9bish camervasa 3ypdewé difkrenppbarpacoingicat ai n t he
anxi ol yti ¢ RGdl tDpy ol 8ALR AN EnSRURIY GosHideoRIABL] BmtidRARRNOW F- , et
al. (1999) Nature 401: 796-800 incorporated herein inits enflreté;5 Low, K F.,
etal . (200bis8EF shesess2g0anxigiticl @xnis (dodlpo e d1H8) dirngsi of Tadyy &4t i6#2063 M Keman,

RM, el i L QSCi : - [ Ln.inits
entirety). ﬂ{cggé‘é%ﬁﬁ)gre%&slﬁ%%ﬁ i SMBI%era%?nZWg%tzlrag @ﬁ% %ga ?%Fﬁﬁggﬁ lgggf(l:({;npus, a
part of br ayphotiheffecplodyteseadrpgrdre primardydueyto ameragjoatwithl tha@l subabit amtaifdsg a resul t,
much research has been focused on identifyjng_links between a5-contajning GABA
function aFFﬁeFE?fgﬁl?ef‘%%r .m s‘if?%g Srlﬁﬁ‘?{lgocrﬁ'ﬁ%!o%‘? figfling M%r}ia@% pFF%‘VEmiaLdi cat ed
that sel eChdtNfy 'td%?&s%@fﬁ@@oa{ﬁh%ﬁﬁﬁ o%h&l%w lath a@ﬁﬁéﬁxlxil@rrlggﬁcgﬁnt}?r&ﬁ r&fiew mar ked

it
i nprovenent of  nmenor unction in a nunber of anima . There have been a
gr owi ng nuthsesedasive ékérmffeets (Bndalpiy df.Ee eagbril ¥19% NaturodPh T99e80paineomporaied
scientificyll: .Ya . . . 25:
337°330 | nhornor B HFbfaSRT e ol ooBl ooe SIS0 feordifbd pRRRES ) g,
Chem 31: &nt38y;IMdRemag Gridqreat/e@Ob@réarnNeunosict §: 88%-5N2ahgorpoddtatkereih i its et al .
(2006) European Journal of Pharmacol ogy. 548: 77-82 incorporated herein inits
entirety).® ’r%?')ef erable profile for a cognitive enhancer is one that shows

negative nodul afobe) at TiRSy5-RBtinivs pRedb@santioduhdhitRigfoc@hpuslpartQf b t O _
m ni m ze side effects such as convul sion or sedation. As yet, no a5 selective
GABAA negathal Blaypd ppratin menwsy peespabil gayigetiang fvapResult, mueh es¢aychahasibegr ed nunber

n b . ‘i i o e A L ON
00077 or o R sty d il BBEE b Sbipll S, RPN SO REMRNT Ch e
to bind tofibhen heftzodi Bbpundeshdve iaficated @hdBABARIvE oot agonisntl ofhg als Py y

nodul ate the ab subtype of GABAA, ., and use qof the conpound of formula | in the
manuf act ur gA@fAAare?F@HFG ¥ %@Qﬁﬂmpmﬁmfw?w AEtogfin & ARARCT b SRiFabr

associ at ed3Hor daes halThRA! MR st 9t BREhPUATIFahiedRSagBhist BE bbMUBAT | ON

[ 0008] The present disclosure provides the foll ow n% enbodi nents, aspects and
patent and scientific literature (Yokoyama, N., et al. (1982) J. Med. Chem. 25: 337-339
incorporated herein in its entirety; Takada, S., et al. (1988) J. Med. Chem. 31: 1738-1745
incorporated herein in its entirety; Atack, J.R., et al. (2006) European Journal of
Pharmacology 548: 77-82 incorporated herein in its entirety). A preferable profile for a
cognitive enhancer is one that shows negative modulation at a5, but with less modulation of

al, a2, or a3 to minimize side effects such as convulsion or sedation. As yet, no o5



vari ations: [0009] The present enbodi nents provide for a nmethod of nodul ation
of one or nore GABAA subtypes in an aninmal conprising admnisterin to t he

ani mal an efW@etBN¥+8nount of a conpound of forrmula (I) PCRUS200§/§66%
pharmaceutical ly acceptable salt thereof; wherein: [0010]111, Rz, 143 and 124

are each i gdemes @%@A%e%o\lv@%oﬁglaf& R4y Hea?b@ﬁ%ﬁb @emed, &id dHly Qfxmhé’cﬂﬁ&%&

hydr oxy, hal o, cyano hydr O(‘% Cl - al kyl, aryl, heteroaryl,
Het er ocycl éavedmrnm(l@tlgat@btpm clini@h trigh) al kyl optional |y substituted with up
to 5 fluoro, and (Cr-Co)al koxy optionally substituted with up to 5 fluoro;

SUMMARY OF THE INVENTION
[0007] Herein described is a compound of formula I, the use of which is shown to
bind to the benzodiazepine site of the GABA, receptor and negatively modulate the a5

subtype of GABA,, and use of the compound of formula I in the manufacture of a

medicament useful for the treatment of GAB A, receptor associated disorders.

Embodiments, Aspects and Variations of the Invention

[0008] The present disclosure provides the following embodiments, aspects and
variations:

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

amount of a compound of formula (I):

M

or a pharmaceutically acceptable salt thereof,
wherein:

[0010] R;, Ry, R3, and Ry are each independently selected from the group
consisting of hydrogen, hydroxy, halo, cyano, ~CONR,Ryp, —NR,R},, hydroxy(C;-Ce)alkyl,
aryl, heteroaryl, Heterocycle, amino(C,;-Ce)alkyl, (C;-Cg)alkyl optionally substituted with up
to 5 fluoro, and (C;-Cg)alkoxy optionally substituted with up to S fluoro;



WO 2008/ 154442PCl M52008/ 066205 100l11leach Ra and RI, are independently

hydr ogen, (G -Ca)al kyl, aryl, (Cl- C6)al kyl OC(0)-, or arylOC(0)-, or Ra and
121, are tak¥A20@848Rer with the nitrogen to which they PATYSHOVYEHED to form a
het er ocycl e group optionally substituted with one or nore Rd; wherein the

heterocycl e gropp1QPt i QRRIRY abld R, ULE iRdBeRMentiD hdHERU RS, -SShiR 1f
(oxygen), S(O? Hbgn NRe; 10%121e§ch zlcln?eannlrglr?tg(g;reéréﬂ’sg?lec"?edﬁJl %g, %Cq 1, and 2;

[ 0013] each CRelky O G(Rdepe m@@(@— oy & ap€ Rp aetzkeas)egibketyifh the (n@@g@@)Oawlmely nyl ,

0)0o(C - d
o) al ky Lofbay ket (R Rty o SRAGHNS Kb M oncidrmore R o
ary10( Cl - Cejhedelaythe hete@édﬁlhl@é@l Gﬁ)oahlllycwclude CC(nG)dl:IRganeygrpupsS(e[b):ted GtonC®) al | cyl

--S(0)aryl, - )L - kyl, aryl C(0)Th (ClI-C6)al kyl optionally substituted
with up tot%‘y&&oﬁ&@ f’gﬁ t - C6) al koxy optionally substituted with up to 5

fluoro; 100141eoin]01 dash @M dnihie@etelstddarined If m@m;2, 3, 4, 5, and 6;
[0015] each Rd is |ndependentl y selected fromthe (% oup consi sting of hydrogen,
|.

hal 0, oxo, hydr@3] - creoh NRaRb, indegredently  hdeneetey ( C@&kafcﬂé@ nyl,
1L Sl Leay T sioben e el e e v, on
are each i hgdperGeai)hliyls eirsdctlectrdar}dmhehmcgcrl@up awdﬁ(ﬁlﬂs)ahgl of—C(ﬁ}')dIRggéﬂ
5) al kot e( by EPSt ek Gr et O A SOy TO6RH Ry fs
hydr ogen O(CIQC;)al@) aptionaHyy lsubstibal 8RS ugnd Rﬁfh&ﬁ@ each,-CHaepsndpidnayy sel ect ed
From e O R e it up 103 flaoro;
[0014] each m is an integer selected from 2, 3, 4, 5, and 6;
[0015] each Ry is independently selected from the group consisting of hydrogen,
halo, oxo, hydroxy, “C(O)NR,Ry, “NR,Ry, hydroxy(C;-Ce)alkyl, aryl, aryl(C;-C¢)alkyl, (C;-
Ce)alkyl optionally substituted with up to 5 fluoro, and (C,-C¢)alkoxy optionally substituted
with up to 5 fluoro;
[0016] R and Ry are each independently selected from the group consisting of
hydrogen, (C;-Cg)alkyl, aryl, —S(0),(Ci-Ce)alkyl, —S(O),aryl, —CONRy(C,-Cs alkyl), (C;-
Ce)alkylC(O)—, arylC(O)—, (C,-Cg)alkylOC(O)—, and arylOC(O)—;
[0017] Ry is hydrogen or (C,-Cg)alkyl;
[0018] Rs and Rg are each independently selected from the group consisting of
hydrogen, (C;-Cgalkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl, and aryl, or Rs and R¢ are taken
together with the nitrogen to which they are attached to form a heterocycle group optionally
substituted with one or more Ry; wherein the heterocycle group optionally include one or
more groups selected from O (oxygen), S(O),, and NR¢;
[0019] R7 is selected from the group consisting of hydrogen, hydroxy, halo,
hydroxy(C;-Ce)alkyl, (C;-Ce)alkyl optionally substituted with up to 5 fluoro, and (C;-
Ce)alkoxy optionally substituted with up to 5 fluoro;
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hydr ogen,

(G -Co)al kyl, (C2-C6)al kenyl, (C2-C6)al kynyl, and aryl, or

R5 and R6

are taken together with the nitrogen to which they are attached to forma
het er ocycl e YP3UWS/1H4% onal |y substituted with one or noPETRAZKRE?E n t he
het er ocycl e group optionally include one or nore groups selected fromO

(oxygen),
hydr ogen,

S(0) 2j00261d NRris PO MRS odrpl, S BFficRdl EPGRERE wIhAUP o RBRI 1B
hydro&y?mhaloru%;ghoxy(éf-cb)alkg%, (%J-Cg)alkyl opfionaﬂﬁy

i ng of

substitutedndvith up to 5 fluoro, and (Cl C6)al koxy optionally substituted with

up to 5 tl
het er oar yl
i's I ndepen
(C1-C6)al k
or heteroc
negati ve.

or o; 20 1 2 2 i | r
O acl0dl, ofh i I AR R (R BRI iyl
aént, | §C iGghtlgge hydrbval(0,-CHHBy], CGE2Hs)alkpely, 0xMR Ry amgl, hdtéromyl or

L,
?@?@’ 002211 n one enbodi nent of the method, the nodul ation
In anmobgr empedi drsdldingint bheeBEthQL thet RedNRIbM| cah ibe hegaive ben

lleach Rs

Q%groxy(C}CB)alkyl, (C, -C6)al koxy, --N Raltb, aryl, heteroaryl

can be
positive.

[ 0023] Sone enbodi ments disclosed herein relate to_a nmethod wherein the GABAA
anothes chedimentn! thermednd, Brodrlaien capbe prgivtet hod, the nmodul ation can

be negative. | nig@pgt hegohmaflhifhis Odisdidiea HfePtiat N6 It iRReifi AR D€

subt ypes ¢

positive.

GABA, subtypes can be GABA4 5. In one embodiment of the method, the modulation can
be negative. In another embodiment of the method, the modulation can be positive.

[0024] Some embodiments disclosed herein relate to a method of treatment of a
cognitive dysfunction in an animal comprising administering to the animal an effective
amount of a compound of formula (I), or a pharmaceutically acceptable salts thereof, under
conditions wherein the cognitive dysfunction is treated.

[0025] Some embodiments disclosed herein relate to the use of a compound of
formula (I), or a pharmaceutically acceptable salts thereof, for the manufacture of a
medicament useful for modulation of one or more GABA,4 subtypes in an animal. In one
embodiment of the method, the GABA, subtypes can be GABA4 a5. In one embodiment of
the method, the modulation can be negative. In another embodiment, the modulation can be
positive.

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

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

medicament useful for treatment of psychiatric disorders in an animal. In one embodiment



[ 0024] Sone enbodi nents disclosed herein relate to a nethod of treatnent of a
cognitive dysfunction in an animal conprising admnistering to the animal an
ef fective an¥QA86§44& conmpound of formula (1), or a phaPfFBYeWOs eIy
acceptabl e salts thereof, under conditions wherein the cognitive dysfunction
is treat edthelq,g,%ﬁ;aﬁgnalsemep%m 50 Oh SO SBGNET Glcp T@IAIE UprtdenUse Of a
conpound of fornula (1), or a pharmaceutically acceptable salts thereof, for
t he manuf asehizoshisfiaa nedi cament useful for nodul ation of one or nore GABAA

subtypes in an f : Wbt ypes can
be GABAA ab. Wg%gaen%&gl %ﬁ?ﬁ%ﬁgﬁgaﬁ%fl ﬁlg{fwﬂagg %Dh%glug% Pﬁ% ca ﬁﬁgg Igegatl ve.
I n anot her fmninhﬁl(]j;em a phemacadtitadlyi Memahhe bdt phgedt] Va. tl{eOﬂﬁﬁ]fﬁmlre @mbodi nent s

di scl osed herein rela to the us conmpound f fo 1 a
phar maceut MESiCPgen seint 4oy Bealgerqio of ‘ﬁ?ﬂ@%‘? atFﬁll yn"Bﬂ Lﬁ(’f 2}‘65 %edi cament

useful for ghhead %é’iithéhf aﬁln%l%irﬁa!l Vi d%)é%ﬁqﬁ&ﬁﬁqbnﬁnthb thodaddt dﬁﬁ'b b RN En

enbodi nent, the aninmal can be a healthy animal. |In another engodlnent, t he
animal is amthﬁgmoémnfalhe quulamtmﬂoe aegotich nent , t he cogni tive dysfunction is
Al zheinmer's dis t ener.at i a 1

enbodi nents di s@fﬁge %Fé;le%’%re ?%’?Sﬁg h%l;em o?lgt ° g%eﬂ}ép %(fr ?gartrgn%ll

or a phar nncgmﬁvecajnbmnmemlabh@ Mht dirsdfl’eafse(sflch faar sdiHiIE)phi’ﬂmuf aklzheigertsf a

nmedi canent Y eful, for treatnent of ns ic disorders jin an n| mal . I n one
erbod, ment PR syl P hae bt e Bk Sh Pk i bEp e B

di sorder, depr aasiioshd Llirigahi zophr eni a. 10028180n’e enbodl ment s d| scl osed
herein reI ate to the use of a conmpound of fornula , or a 1phar maceutical ly
accept abl e sal t [003@) eoPne pypodiment paeiiides dheuyss OéFOIaP%éfi peirreeniliqale fnyerse or

treatnent q orggtégfrog%§ WNS‘)&%@%&Q&HEQ%L@&' on of GABAA a subunits other

than a5 in an animal. 1n one e I'ment e’ nodul ati on can be positive. In
anot her enbodi ni88]] t h8om®dulbadiments chstldsel hegat ielate t @0RShSbLRE irendasidg ment s
di scl osed hegrneltllvne ﬂmcti%% S Em afima ("Eorr]npglslfng adl%{n%?ermg % the animal an effective amount
of a compound of formula (I), or a pharmaceutically acceptable salt thereof, under conditions
wherein memory is increased. In one embodiment, the animal is healthy. In one
embodiment, the memory is long term memory. In one embodiment, the memory is short
term memory.
[0032] Some embodiments disclosed herein relate to the use of a compound of
formula (I), or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament for increasing cognitive function in an animal wherein the GABA4 o5 subtype
in the animal is negatively modulated. In one embodiment, the animal is healthy. In one

embodiment, the memory is long term memory. In one embodiment, the memory is short

term memory.

[0033] One embodiment provides a compound of formula I:



cognitive inpairnment resulting from di seases such as schi zophreni a,

Al zhei nmer's, Parkinson's, Pick's, Huntington's, and Creutzfel d-Jakob al ong

wi th other WP A¥8H4enentia, MO, AAM, and delirium POHEBCHEBAbodi nent
provi des the use of conmpounds not specifically inverse agonists of a5 for

ot her CNS di sorders, such as anxiety. [0031] gpne enbodi ments di scl osed herein
relate to a nethod of increasing cognitiye ffunction in an animal conprising
adm nistering to the animal an effegtive dunt of a compound of formula (1),
or a pharnmaceutically acceptablR, oy =@under conditions wherein nenory
is increased. In one enbodi nent, is healthy. In one enbodi nent, the
menory is long termnenory. In ong ent, the nenory is short term
menory. [0032] Sone enbodi nents B} sclfosedNher®;n relate to the use of a
conmpound of forrmula (1), or a phar eut calhé acceptabl e salt thereof, for

t he manufacture of a nedi canent for [ eaRi'ng cognitive function in an ani ma
wherein the GABAA a5 subtype in the aninmal lis negatively nodul ated. In one
enbodi ment, the animal is healthy. In one Bﬁbodinent, the nenory is long term
menory. |In one enbodi nent, the nmenory kﬁ short term nmenory. 10033] One

embodi ment provides a conpound of formula I: WO 2008/ 154442PCT/ US2008/ 066205
or a phar nercephaingabuticallicaseqptabld selt dwraoft her eof ; wher ei n:
wherein:

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

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

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

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

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

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

hydroxy, —C(O)NR,Ry, -NR,Ry, hydroxy(C;-Ce)alkyl, aryl, aryl(C;-C¢)alkyl, (C;-Cs)alkyl



R, 122, R3, and Rd arc each independently selected fromthe group consisting
of hydrogen, hydroxy, halo, cyano, --CONRalth, --NRaftb, hydroxy(C, -C6)alkyl,
aryl, heter 0¥ 3108/1MéRer ocycl e, ami no(C, - C6)al kyl, (Cl - CBYHPPEYW6e8% i onal | 'y
substituted with up to 5 fluoro, and (C, -C6)al koxy optionally substituted with
up £0 5 1 ity subsyjtuiPGltn BR1ANMR0 oAd Ko, OURRRD BRIy CdEAEE Dih Lt

[T CB) al kyl Piomally substin )aIE@ICI:( Gl oc?? “or bt en

t oget her vvﬁtﬂltlomhe nitrogen to whi ch they are attached to forma het er ocycl e
group optional IIX n Eﬁh%rte e%&tdm%pende%t]? s f‘rgmaﬁle Frogg fcglllsmtlhg ?f tﬁg&@%%?ncyc' €

group optional 'y in groups sel ec S(0),
and N Re; aaely)akyls ampl, i HS@(@@(CI-eraH@L ed tS(O))ga@l LECENMR,(Ci-Cs  alkyl)eah- Re is

i ndependent]y. h en nyl 0) 0(C ) al kyl ,
G0y o1t ryFoMR sy BRIGRye o ea bR Ot B oy
hydr oxy( Cl C6) al iV h (ﬁ{)gén ort@lt@g)aqgnyl Het er ocycle, aryl0(dC - C6) al kyI ,
C(O)NRg(CI-C6)a%/ f NRgar yl , -SO %C Co6) al kyl, -S(0)ar -C(0)(C

-06) al kyl, arylR @,t) R eleeaes) pm@yﬂer@lpjtsrslsﬁgd gmsthe EE0UP FPRYPIAR ©OF h oge@, 5 fluor,

or (C -C6 S d t K is an

i nt ((ager s)e?ée g%k@p@m%%ﬁtﬁfxyl w)?éﬂaﬁ%ﬁ a:Yéf &rﬁ BPRS Qﬁ%d&?@‘?‘%ﬁ’ggtgﬁd@h y

sel ect ed ftlmmltrdswn ao mhphdbmarstatta@ed)to fwldra)kgﬁeemcyhhlgnoupoom:ondiydsubstlyqted

o e R et A e b

substi t ut egelavddfroaPOl(Oxygerf)| $(0NHand NR;; Re and RI - are each independently
sel ected fromthe groug@conm sting of hydro

-c6)al ky I, |
- S(0) z( C1- 06) al Re i selectsd dioa he, growmongnisiies O’gﬁvdat’a@pt I)Ydrqx)@ihal%g‘)ym%%q 0) -,
ary1¢(0) - Cg)gkypqw&%sk%:(ogtmnall?r%‘i'lbﬁftytlemlg‘) wp 951 fudlydnRoge, e F)alkox

(C - Co) al I are each independently selected fromthe group
consi st i ngomfonhl%dﬂﬂbgéwed W@um%ﬂﬂm@sl (C2-Co) al kenyl, (C2-Cg)allcynyl, and

aryl. or K5 andy R o bakeis) QAELARLIL kRN BOSN Lo e they are

attachedtofollo eroc i oha ute wlth one or nore
Rd; wherein theeablemn@myiebaldgmyup/dmbn dnadl, IGF;, OBH) dBy dowey, oyanopiiieo,giups

3?'0‘3;3‘ cons Lo BRI GadhT Gy 6Bk bR Re g e o ey O
(C1-C6) al kyl opfobsg)al | Xnsikdd Sdnhtodin®e WMcltlied! Phet Sondobhd!QF fordith [ Havice)igd koxy

optionally substituted wwth up to 5 fluor(); Ar is aryl, or heteroaryl, each
opti onal | yfesemslstlpt uted with one or nore Rg; and

Ry N—N
R, / 0
R; N R,
R4 O)\ITI/RG

Rg

(Ia),

and pharmaceutically acceptable salts thereof.



each Rg is independently hydrogen, halo, CF3, CF2H, hydroxy, cyano, nitro, (Cr
Cg)al lcyl, hydroxy(Ct-C6)al kyl, (Cl-C6)al koxy, -NReftb, aryl, heteroaryl or

het er ocycl e. WO 2008/15444200341Anot her enbodi ment i ncl udes tW@Téé%PﬁmﬁﬁH’SOf fornul a
| having the fornmula La: (la), and pharnaceutically acceptable salts thereof
WO 2008/ 151442PC / US2008/ 066205 [ 0035] I n sone enbodi nents, for exanple, R5 and
14, together with the nitrogen to which they are attached, can forma

pi peridinyl, pyt0083li di ysomepprbpdisientsyfor exgmpienRo atst Bhdogeibpr with f nitrpgeme
conpound of, f\gﬁigﬂ”tﬁe@, &re %Q@%@ﬁ,@!&% ?1{3@51 epbagdl ERi, bAclkESS MGnseRoypd of

formula | having t formu
thiomorpholinyl ring in the compound of formula Ia.

[0036] Another embodiment includes the compound of formula I having the

formula Ib:
Ar
/
R1 N/N
/

R3 N7 R,
Ra o)\N/\/\IRd
o

Rz

(Ib),

and pharmaceutically acceptable salts thereof,

wherein:

X is N(R,), O (oxygen), C(Rg),, or S(0);

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

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

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

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

formula I¢:



and pharmaceutically acceptable salts thereof, wherein: Xis NR), O (oxygen),
C(Rd)2, or z is an integer selected fromO, 1, and 2; each Rd is

i ndependent IWO3¥BAEHEd fromthe group consisting of hydPEFERZOHUSYS oxo,
hydroxy, -C(O)Nit3ltb, -NRaRb, hydroxy(C,-C6)allcyl, aryl, alyl(C-C6)allcyl,
(G-Co)allcyl optionally substituted with up to 5 fluor, and (C -C6)al |l voxy
optionally substituted with tip toF§1 tl N]QJNS; and n is an integer selected from
0, 1, and 2; with the proviso that enjn 0 then X is C(Rd)2. [0037] Anot her
enbodi nent i ncl udes the conpourig O T Ohaving the formula Ic: (le),
and pharmaceutically acceptabl e sp

(c),

and pharmaceutically acceptable salts thereof.

[0038] Another embodiment includes the compound of formula I having the
formula Id:

/>

Ry  N—N
Ry [ | o)
R3 N” R,
& o)\r/ﬁ"
\(v)/ X
n
(Id),
and pharmaceutically acceptable salts thereof,
[0039] wherein nis 0, 1, or 2.
[0040] In some embodiments n can be 0. In another embodiment, n can be 1. In
yet another embodiment, n can be 2.
[0041] In some embodiments, R, is Methyl. In another embodiment, R; is fluoro.
In yet another embodiment, R; is OMe. In some embodiments, R3 is Methyl. In another
embodiment, Rj is fluoro. In yet another embodiment, Rz is OMe.

[0042] In some embodiments, R; and Rj are fluoro. In another embodiment, R;

and Rj3 are Methyl.

-10-



[ 0038] Anot her enbodi nent includes the conpound of fornula | having the formula
ld: (Id), and pharmaceutically acceptable salts thereof, [0039]wherein n is

0, 1, or 2. Youug)HM2sone enbodi nents n can be 0. I n anBEHEPSMGE? nent, n can
be 1. In yet another enbodinent, n can be 2. 100411l n sonme enbodi nents, 122 is

Methyl . In anot fagi3 e”bﬂgdtﬁ‘@%nboﬁ%én? nfc'lddl@g the! &rﬂﬂ%ﬁn@%@tf&%{ulaemdlhggﬁﬁ R2is

Ove. In sone e od| ments, 123 is Methyl. In another enbodi nent is fluoro.
I n yet anofdrenladebodi ment, R3 is Owe. [0042] In some enbodi nents, 122 and R3
are fluoro. In another embodi ment, 122 and 55 £ Met hyl .

A\

R4 N—N

Ry [ o)

l
R4 /l\ /\/
\M“
(Ie),

and pharmaceutically acceptable salts thereof.

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

formula II;

X=X

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

thiomorpholinyl ring, each optionally substituted with one or more Rgy.
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WO 2008/ 154442PC1/ US2008/ 066205 [ 0043] Anot her enbodi nent i ncl udes the conpound

of formula | havi n% the formula le: (le), and pharnaceuti cal lgt%; accept abl e
salts ther edYOpW2AFBnot her embodi nent i ncl udes the conBOUNESF$BF mul a |

having the fornula Il: R5 (H), and pharmaceutically acceptable salts thereof,

wher ei n: [0045]  Another embodiment includes the compound of formula II having the
formula ITb:
Y—Y
7\
Y Y
/
-
Ry  N—N
R2 y / O

R3 N | Ry
R O)\l}l/\/ ;d
W X
n
(Ib),

and pharmaceutically acceptable salts thereof.

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

embodiment, R; can be OMe. In some embodiments, R; and Rz can be fluoro. In another

embodiment, R; and R3 can be Methyl.

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

R3 N” R,
A
\M;N‘Rc

(ILc),
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each Y is independently N or C(R8). In sone enbodinents, R5 and R6, together
with the nitrogen to which they are attached, form a piperidinyl,

pyrrol i di nylWO #8%/pH&R2i nyl , or thi onorpholinyl ring, eacRCHBYIH 420
substituted with one or nore Rd. WD 2008/ 154442PCT/ US2008/ 066205

[ 0045] Anot her ] LG und of forrmula Il having the
formula and pﬁ£@gg%gﬁg%gg?ﬁfagg%g%gggﬁggggits t hereof [0046]1n sone

enbodi ments n ci@M8e OAndther ambohierente Mobdésthntcompoganobéormula| I hpeing divot her

enbodinentﬁ)n ﬁqﬂrbe 2. In sonme enbodi ments, 122 can be Methyl. In another
embodi ment "R %cah be fluor. In yet anot her enbodi nent, R2 can be Owve. In sone
enbodi nents, R3 can be Methyl. In another enbodinent. R3 can be fluoro. In yet
anot her enbodi ment, R3 can be Owve. In sone enbodi ments, R2 and R3 can be
fluor. In another enbodinent. i4 and R3 ¢ thyl. 10047]1n anot her
enbodi nent, the conpound of fornmula Il has\the¢ fornmula Ile: and
phar maceutical ly acceptable salts thereof
R4 N—N
Rz l o}

R3 N7 R,
Ra
R404J\N/71
Nk
n
(11d),
and pharmaceutically acceptable salts thercof.

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

formula Ile:

N—/\_Rg
7Y
R4 N—N
Ry A o)

R3 N” "R,
Ra
R4044\N/777
N
n
(Ile),
and pharmaceutically acceptable salts thereof.

[0050]  Another embodiment includes the compound of formula II having the
formula IIf:
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100481Anot her enbodi nent includes the conpound of formula ii having the fom a
lid: (Lid), and pharmaceutically acceptable salts thereof. 10042} Anot her
enmbodi nent ivﬁ‘élz‘l?@pé%““tzhe conpound of formula |1 baying t RETUMERe: (He),
and pharmaceutically acceptable salts thereof 100501Anot her enbodi nment

i ncludes the conmpound of formula H having the fornula Iit

/\

Ry N—N
Ry [ 0
|
R3 N~ TR,
Rq
Rs O)\l}l/\/\l
-1::6'7’)(
n
(11),

and pharmaceutically acceptable salts thereof.

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

consisting of
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(HO, and pharmaceutically acceptable salts thereof [0051]1n another

enbodi nent ,

the conmpound is sel ected

2008/ 154442 PP OE»HHE/ 066205

O

N

=z

0

O

N-N
/

C(ﬁ%o

N
OJ\N

N-N

8

N-N
oy
|

dim;}r

fromthe group consisting of

PCT/US2008/066205

I\II_N O I>‘—N O
07N 07N
K/NI K/NY
?
N-N N-N

| 0 | 0
¥ ¥
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arid pharmaceutically acceptable salts thereof. 1005210ne enbodi nent of the

i nvention provides a pharnmaceutical conposition conprisin%: a) the conpound of
any of the SHPAWF M2 and exanpl es discl osed herein; aRHT/US3008066205

pharmaceutically acceptable carrier. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Definitions 1005§£§f used herein, common organi c abbreviations are defined as

foll ows: 100541Ac yl 10055] a Ueous V\DS/ 154442PCT/ 008/ 066205
[ 0056] Bun- But yl @.057lcat.cat% c NN
/ i

F © F (=0 6 =0 N
AC R S |y

R SOV S oy
\|/
Cl
“,"p '@ ﬁ"p »,HQ w-p
0 ,\O\T/ 0 O\l\( 0 N/\NY 0 U\
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[ 0058] CDT1, 1' - car bonyl di i m dazol e 100591C Tenperature in degrees Centigrade
100601Dow herm{r) eutecti c m xture of di phenyl ether and bi phenyl

[ 0061] DEI N1,%Q E083%M2cycl o[ 4. 3. 0] non- 5- ene PCT/US2008/066205

[ 0062] DBUL, 8- Di azabi cycl o[ 5. 4. 0] undec-7-ene [0063] DTEADi i sopr opyl et hyl am ne
[ 0064] DVADI net hyl acet ami de 100651DVFN, NoBi net hyl f or ma

100661DVSODI net hyl sul f de 100671Et | 100681gG a 100691h (hours)
100701HPLCH gh perfo't;’N ce liquid chr t ogr aphy }_@

F L=~0 N
;{ F N [::ITLJ/¥=
0 N/\j

07N O)\N/\j
K/N N N
& M LA & N

) | ) ) )
F 0O (0] 0 O o
|
peo Al vo Al ve Gl oa ¢
N UG SRS o}
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[0071]i Pr or isoprlsopropyl [0072] LCVSLI quid chromat ography-mass spectronetry

[ 0073] MeMet hyl [ 0074
on acti vat edz‘fz‘,él%0

MeOHWet hanol 100751mLM Ililiter(s) [0076] Pci/ CPal |l adi um

B&H44200771ppt Preci pi t ate 100781rt Room t BRPEPHPH[}06205

100791TEATri et hyl anai ne [0080] Tert, ttertiary 100811uTM croliter(s) [0082] The
term "hal 0" used herei n refers to £l uor chl or o, or iodo 0083] As
used herein, the term' a " refers n ali phatl dr ocar bo oup.

@hﬁ M J@fﬁf e e

0 O N

S S

sﬂ &J @ e

N-N N-N N-N | o

C

and

‘\/N K/:LOH O\OH K/}\]\

‘\/NW/

and pharmaceutically acceptable salts thereof.

[0052]

comprising:

One embodiment of the invention provides a pharmaceutical composition

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

b) a pharmaceutically acceptable carrier.

Definitions
[0053]
[0054]
[0055]

DETAILED DESCRIPTION OF THE INVENTION

As used herein, common organic abbreviations are defined as follows:
Ac Acetyl

aq. Aqueous
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The al kyl noiety may be a -saturated al kyl" group, which neans that it does
not contain any al kene or allcyne noieties. An "al kene" noiety refers to a
group consi sSYPAYSdH4Bt | east two carbon atons and at | BESUSHAEIEHP bon- car bon
doubl e bond, and an "al kyne" noiety refers to a group consisting of at |east
two carbon at ogm%?d ag, | east one garhon-carbon triple bond. The al kyl noiety
may be branched, strai glht chain, or cyclic. Exanples of branched al kyl groups
i ncl ude, but ar[@05¥%t ldafited to, iRetiopy, sec-butyl, t-butyl and the Iike.
Exanpl es of strajght chain al kyl gr.ou include, . but are not limted to,

net hyl , ethyl, @P%&Ew ,&giutyl, pengyll ',Cgrﬁ%%‘f“,mlgaezﬂeyu and the like. Exanples of
cyclic alkyl greogg i nd ude, but aespaefurdinhdbdred Geatigradec! opr opyl ,

cycl openty-1, cycl oheXéI , .cycl ohept%l , and the |like [0084] The term "al koxy"
used herein ref@&Ito BeWVEFHR or cBectienstrctinheny! glper a4dirbgnylcoval ently

bonded to the pgpent nebRcul e thr qugBiadbicyPor4.d.hjRkRYene Exanpl es of al koxy
groups include, but are not limted to, nethoxy, ethoxy, propoxy, isopropoxy,
but oxy, n-but oxi§06Zec-BBUoxy, t - butéoRipzabiryclobet 0lnkdec-7f@085] The term "al kenyl "
used herein ref to noval ent,.st r al (. branched chain radical of from
two to twenty c@pi‘%n a IoErfxg cont ai Hlﬁéprgp}g%%%nm%oubl e bond including, but not
limted to, 1-poopgnylDM2 propenylDim2hpiatdmnhidd - pr openyl, 1-butenyl,

2- butenyl, and i ke, [0086] The term"a nyl." used herein refers to a
monoval ent strali%’g‘?eﬁ] ol;DMFanched CE\ENﬁ]B’t‘%FH?yifg%“%‘Pld?rom two to twenty carbon
atons cont ai ni ngegsjcarheRot ri pl e npdmyR@kidieng, but not limted to,
1-propynyl, 1-butynyl, 2-butynyl, and the |ike. [0087] The term"aryl" used
herein refers tl80dnockicl i c ar omattlylr adi cal whether one ring or nultiple
fused rings. er, the term"” ‘~n1ncludes fused ring systens wherein at
| east two ary:vblltolﬁér?g!s, Br at Ieast%f)r#él(sgryl and an ortho-fused bicyclic
carbocyclic radi0@éd] havi ng about Have(borsjen ring atons in which at | east one
ring is aronati ar | east o chem cal hond. Exanpl es of "aryl" rings

i ncl'ude, but ar@oﬁﬁt ﬁ"lﬁé?ed to, gﬁel?6%§'W§P°§B%‘§8F‘F8%§Efﬁﬁ@/nyl, bi phenyl ,
napht hal enyl , pﬁlqemnt hipesyikoprant higpedpyl , tetralinyl, fluorenyl, indenyl, and
i ndanyl . [0088] [OR%Iterm "heterocycle” or "heterocycle group” used herein

refers to an LCMS Liquid chromatography-mass spectrometry
[0073] Me Methyl
[0074] MeOH Methanol
[0075] mL Milliliter(s)
[0076] Pd/C Palladium on activated carbon
[0077] ppt Precipitate
[0078] rt Room temperature
[0079] TEA Triethylamine
[0080]  Tert,t tertiary
[0081] uL Microliter(s)

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

alkene or alkyne moieties. An “alkene” moiety refers to a group consisting of at least two
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optionally substituted nonocyclic, bicyclic, or tricyclic ring system
conprising at |east one heteroatomin the ring system backbone. The

het er oat ons 4P &'pMtéfendent | y sel ect ed from oxygen, sul PGFUSHAHAISr ogen. The
term "heterocycle"” includes nmultiple fused ring systens. Moreover, the term

" het er ocyclgho] AGhYseS: fdSee CADSh-SYSaITELIE BRld, FRVanAUEnENoidG ArGe 1 VWO
2008/ 154442PCI TS2008/ 066205 saturation provided that af |least one ring in the

ri ng syst egroup corsisting o teass tw basbenmtensyandiat leash pasyartion;caon triplelyoati ¢he i ng
syst em may titut unsuhsti t ut an b tach t her
groups vi aa%ﬁv%gﬁ?/ il?éé(thego%\l/ngfleéjh(s:q ga',.@] EF fé?%roggj(c#%a%/{gng@%ﬁ (%abg%"(gﬁ%iaeﬁ cl)r%%&)l? ! ni t rogen.
Preferred irmhdeyalt are noi lgitsiyts] iessost ecolityd t-bbtyl &d the liler HBanpkbef sStaight X

nmenber ed monocygl.ic rin caontain from to. .t hree heteroatons erei n each
et o oot omPes Mk o tas MTure Ok B thab iR o i RS Ppar ., BatiPRt Y Esn | cad
wher ei n whagptjihend RJlilkes f Exenpled ndredyelc gmlegﬁg@binyluhé, HiasrcOn® 18hitddWe,

u

het er oat ons wherei n each heteroatomis individually selected from oxygen,
sul fur, an8YSPRreRygerclomnit.&yeleexph explahprtylegnd thelike ng systens are of 8 to 12

menber s and i ncjoy Spfﬁe?t%%ﬁ"‘ﬁﬁoxy‘*’hs&xﬁég%?h St 12Ok io?'BPahg}%HQﬁ&ihtaH&Pt

includes, but is not limted to, "oxo (= 100891The term "heteroaryl" used
her ei n r ef eadécat oovalendy bemsiefl do It parent yadlécolegthough amhdél-hénkagne Bxamplenof nmul ti pl e

fused ringsy ln fused,rjn st e o or e be present
i onty ongta Nl R [ied BrmplFs Ry, ol TSAPATR. PBYH 5 £ o

limted top-thenzocbbaayy, (-bitexzarazylike. qui nazol i nyl, quinolinyl, isoquinolinyl,
qgui noxal i nyl, pyrjdyl, rrolyl, gxazqlyl, jndolyl, thienyl, and the |ike. The
term "heter ocyc%gkﬂencg%tﬁ@é égkeﬁ?é]t é‘?eé_g‘lﬁ%j/’l‘n fﬁf?éséa afrﬁ’na"%%-s%‘%}trﬁ{]l?r&m?f’%g system
[0090] The trfimadRet Soat ito WadE BfoRiafbnis@behiRingQ cafboh d QWA BINE incRxugen, sul fur
and nitrogen. [0091] The term "am no" used herein refers to a nitrogen radi cal

subst i t ut e@uigiot Amisditookraroperyilieyropeayly p-mefyl-t-prapemat i-orieyt Rdrissy), aphthdpl es of
am no groupg.include, but are not limted to, --NIMthyl, -NH2, -Nwethyl2, -N
Phenyl Methyl, -NHPhenyl, -NEthyl Methyl, and the |ike. [0092] The term

"aryl al kyl " use®08@r ei Fhetefefakynpl” o hereimmpfees taryongvaenp stragpendedhed an al kyl

o0 cal | CERBLSRaEl: Al o SRS, LA Y B R A Per
Thet er oar y bbad doy lititedsiedl -p@pgiyh, eyl s 2tbatyayicararthéitee | i et er oar yl

[0087] The term “aryl” used herein refers to homocyclic aromatic radical whether
one ring or multiple fused rings. Moreover, the term “aryl” includes fused ring systems
wherein at least two aryl rings, or at least one aryl and an ortho-fused bicyclic carbocyclic
radical having about nine to ten ring atoms in which at least one ring is aromatic share at least
one chemical bond. Examples of “aryl” rings include, but are not limited to, optionally
substituted phenyl, biphenyl, naphthalenyl, phenanthrenyl, anthracenyl, tetralinyl, fluorenyl,
indenyl, and indany]l.

[0088] The term, “heterocycle” or “heterocycle group” used herein refers to an
optionally substituted monocyclic, bicyclic, or tricyclic ring system comprising at least one
heteroatom in the ring system backbone. The heteroatoms are independently selected from
oxygen, sulfur, and nitrogen. The term, “heterocycle” includes multiple fused ring systems.

Moreover, the term “heterocycle” includes fused ring systems that may have any degree of

-20-



groups appended to an al kyl radical. Exanples of heterowylal kyl include, but
are not limted to, pyridylnethyl, furanylnethyl, thiophenylethyl, and the
like. [0094]WR&VBEHM2" aryl oxy" used herein refers to anpﬁ%ﬁmf;% PRoal
covalently bonded to the parent nol ecule through an -0-- linkage. WO

2008/ 154442064 4i5200000020Rd 00SATAGNE @i el Ll UBREBRKGIR. T f ers Lo

strai ght or branched chain alkyl radical covalently bonded to the” parent
nol ecul e t hicgelghortricyclisring [systlmpey bEsubstiilied oo finsabkibigd, gndegnsbeiatiethades but are

not limte NoXY, r X i . - XY,

cec- but oxy CEEBEE B o ARR Hentt BEBE bk SPRLARREton Bk, SRRETY
refers to @eodycliering syskran akoodd, 5, BoAdadd membxry.gtin ) menl@E Aodoeydie rinps' oxo" used
herein refers .ta =0 (ji.e. double bond to gxygen). For .ex | e, cycl ohexane
Cubst 1t ut eGoRE promoyo e BSHEPHFES AhgmE c-Sbbaa Y B A s Holloed her ei n
refers to axygearsagmyhnd Subgdnl indtvaitbroth twherdihe Tiab kylive 9éabied, bReeratl) Kanoyl " group
is covalently bonded to the parent nolecule thr Qu%h t he carbon of the

" car bony!| " OB SUBYO BREMBIEYS Wherdl KarbPriergrionps indieidudlly, sdistedalrem meYedi i ted to,
net hanoyl , s@hRafEyhitrofnO PARADNY  bidRHAc thGic! drdssystMBt RaNeY R b SI2CABHRMN ¥nknown as

acetyl . include spirocycles. An example of an optional substituent includes, but is not limited to,
oxo (=0).

[0089] The term “heteroary]” used herein refers to an aromatic heterocyclic group,
whether one ring or multiple fused rings. In fused ring systems, the one or more heteroatoms
may be present in only one of the rings. Examples of heteroaryl groups include, but are not
limited to, benzothiazyl, benzoxazyl, quinazolinyl, quinolinyl, isoquinolinyl, quinoxalinyl,
pyridyl, pyrrolyl, oxazolyl, indolyl, thienyl, and the like. The term ‘heterocycle”
encompasses heteroaryl fused to a non-aromatic ring system.

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

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

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

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

[0094] The term “aryloxy” used herein refers to an aryl radical covalently bonded
to the parent molecule through an --O-- linkage.
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[ 00991 As used herein, a radical indicates species with a single, unpaired

el ectron such that the speci es containing the radical can be coval ently bonded
to anot her sP@ei&&3444%nce, in this context, a radical iSCHEP2AEWENSarily a
free radical. Rather, a radical indicates a specific portion of a |arger

mol ecul e. The t@5g8" 1 aflicGaly «,A8MnRE iaGHrel N RECHINASARE YrWtlel b1 alkgf M
"group." [0100] [Rsﬁgtljsed eeglénl na‘ﬁ%g ISUBS'[I truet’ﬂg group ?ﬁ rerralwis/eg c%lr o%:k?lhe

unsubst i tutaéntalpmvelnntlysbqnsicd o dhei mrmmm)ﬂtculhdhmutlasn béenllldqag%xﬁhan@6 of one or
nor e hydrogen at ons t her m.or Qup.. [ 010 yaet r rbon atons
may be. pr oSEy BT s Mg 96t BRE Brmdh Pt b RO B g

di aster eonﬁtbatoay]decemygohsm&@anaﬂae\Akhl as the m xtures thereof are intended to
be included in sco e of t regit und, In cer ses, conpounds
can exist in ta[hF Wher i eftmar%mlﬁ S&Egﬁﬁ’é‘r‘ fersfiprodis e P%?%ﬁﬁee@nﬁ%‘

i ncluded i@ dhgenycope. Likew se, when conpounds contain an al kenyl or

al kenyl ene grou there exists the gosm bility of cis- and trans- isoneric

forms of the ¢ A05in d sThepestrh“ogp susedh hefeinrefirs 1¢ S@ e doublgsbapd tg oxyger)hEomi xt ur es
of cis- an&dﬂ@%géyd(i}ﬁ%%?g‘?ﬁm%{ vﬁfﬁ%%’m?%‘ﬂexaﬁ&% reference herein to a

conmpound i nc orenentlo Isoneric fornms unl ess the context
clearly dictat 6098 herThiesem “aMan@008%d b&dih 265851t WS2OQBYU66IR0Bt0LiGR4Var i ous

fornms are | uded in ¢ odi nent s | u ol tes
AR R A N g o S ST o

conposi t i ocarbandfrilg: ‘tc%o@&n@'oﬁﬂ]emaﬁ@lesbﬂﬁlmmﬁl grbuts ithdief hue aembt lrhitedabur e, A
solvate is a_co o% in f or rrg E%‘F?gl vation (the conbination of solvent

mol ecul es WFHAD Yo NS0 EC BF NkheMEGrAY LY CORMAYY kaewn #5¢gyk onpound
formed by an ingggopor akd @Rd Alreiaf RliicaInGiOREQApEESs, Wlﬁl @sﬁélé Wehaifcd clcbddn 1S @
conformational isoner. Confornational isonmerismis mlg(ftenorrenon of nol ecul es

Wi th the séieh thatrthe specigh Cﬂmalmgah%mdwdi ¢anehecernvalerhf b @Artifer spdctsner s) of
at ons abou n p t hods
nown 1ot iaes Db ARGkt R 40 nl e RRROHRI RN GRT Be Pl SRSl

pr epar ed byperidiagbitiog of ladarggpndpauileat Baebame“radlczac cah b dshd mtstlmngdabkyrmt}r iC

equi val ent of thg coppound. 101031The term "animal" as used herein incl udes

birds, rept®I¥® S8 manmals (e.g. domesticated marmal s and humans). 101041The
terms "indivi dqalod] "hestiséd hadlh) £Gtbstitaaderopatd eftved a¥dn Wise dnsubdtigiehangeabl y
herein, and refer to a mammal, including, but not Iimted to, nurines,

si mi ans, hDREH SITUGREHWhiGh @aramaaﬁﬁmnsexch@mf OB 0% gt hygEngem poms fory

mamal i an pekiss atom or group.

[0101] 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.
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[ 0105] The values listed below for radicals, substituents, and ranges, are for
illustration only; they do not exclude other defined val ues or other val ues

wi thin defi MeQ200%kgeé8 for the radicals and substituent sPeF/USEMIBLNS of
formula I. [0106]In sonme enbodi nents, Ar can be phenyl, 4-tnethoxyphenyl, 2-

fl uoroplienyl, -pysidyl . 1010711 n some enbqdi.nent s . can, be dr ogen.
[008] 1 n sone’ ol ekt it MR ErE gE TRt TSR ns RGP ol (gl or
met hoxy. [ 6dlQdsl hydsneecafdodisn@int, sind R3digdetdentingsd ropemorph isar @mpostidy| , or

met hoxy. [0110] 1 n some, enpbod] rrer]ts. R .can be h drggen 101111l n sQne

enbodi nent §2Ving e Sape w@erwﬁflrfyrmu f-0Ppi 2 ditereny RTES o o PRIYES 1S £29™PAHIBE et hy! .
[01131In s@iiRc&BPBIvARIAL Ghe d3nbARAEoRB! tAKEN noRABEN Qlith GRSleddR:s R R&IsaATRE,

pi peridi ne, i norphol i ne, 4- net hyl pi peri di ne, 2, 6- di met hyl nor phol i ne, 4- ( 2-

met hoxyet hy?lytg). p rydiateels a@nn@@mdotgmsli l;yearnawqmqrat@nr@)tlmrpﬁn ponfermeeis a

4- phenyl pi B&IA%é Bt is a conformational isomer. Conformational isomerism is the phenomenon of
molecules with the same structural formula but different conformations (conformers) of
atoms about a rotating bond. Salts of compounds can be prepared by methods known to
those skilled in the art. For example, salts of compounds can be prepared by reacting the
appropriate base or acid with a stoichiometric equivalent of the compound.

[0103] The term “animal” as used herein includes birds, reptiles, and mammals
(e.g. domesticated mammals and humans).

[0104] 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.

[0105] The 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 of compounds of formula I.

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

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

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

[0109] In some embodiments, R3 can be hydrogen, fluoro, methyl, or methoxy.

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

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

[0112] In some embodiments, R¢ can be methyl.

[0113] In some embodiments, Rs and Rg taken together can be piperazine,
piperidine, morpholine, 4-methylpiperidine, 2,6-dimethylmorpholine, 4-(2-
methoxyethyl)piperazine, 4-isopropylpiperazine, 2-methylpyrrolidine, 4-phenylpiperazine,
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WO 2008/ 154442PCTAI S2008/ 066205 3, 5- di net hyl pi perazi ne, 4-allyl pi perazi ne,

4- hydr oxypi peri di ne, 4-fluoroypi peridine, or 4- nethy Ihornogﬂgerazine, each
optional |y sUP3tBiHte€d with one or nore Rd. Process of BFENaFAYIOHS

10114. 1Processes for preparing conpounds of forrmula (I) are provided as
further enhadj Qfa e L 1 Lk HSE rah e f ol how ng
procedur ng§ ?ﬂdlﬁ%ﬁﬂ%ﬁlp t ILaélh rre?ahlmgg r(%Z? Hl?[ ?\ﬂgyg(%{ﬁ? flpcllldr{adi ca‘ﬁgo}ypghg@e’g@]vgn above

unl ess ot herthyemgpiatiafing dach optionaflg hubsfituted edthpoesdnat Raormul a (1) can be
prepared using the general synthetic approach illustrated below in Schene I.
For exanpl e, 4-hydroxyquinoline of formula 2 can be prepared by reacting
aniline 1 WRidckss@f Pieharhtiod- (et hoxynet hyl ene) nal onate. Conpound 2 is converted to
the 4-chloroquipnoline 3 by reaction with oxalyl. chloride. The

pyr azol oqui nol i e sPrPﬁS?FééoweHasa%mmuB% F fptap %wemedgﬁiaﬁ&&h%onver si on
to the 5-suhsddibibteds the 8Rvehlion ARl @&ﬂﬁﬁﬂt&cﬁ&e&e%k{vﬁﬁ@}iﬂ&&u% it wihchRhe

tri phosgene foll owed by the addition of am ne. 101161 It w1l be

under st ood Megningses Eegrnagieirpdicalspre #eeivpnabevsamlegephawisg qualifigét ur es that can

exist in other j rig f i ] A o, I Lgat ropi c
rearrangenents, [Ogﬁggnngscg 9@ g&éi (lﬁ{s%grr@{l? @X fcgl?#és?%g%ﬁ%%hggw eﬁééj?g?y%&gg%t ion
Schene t o Bymexblilbgtratadbélow bn Setems,11 Zbr exanhpde) 4thydguyquinotinedfhfptmula 2 can

cautv oy PR Ha g aftineh i dially? 3o ey bl ie S Cotietad ad, ey
hydrazi ne @gnveRéEh ds AbHyeqaddline 3 b r@atidnvwith &dalyd tKIY@TTAE pyerolddueid@ne r ef | ux

12 his; e) 0,55 equiv. triphosgene, 1.2 equiv. DLEA, CH2Cl2, 0-25 C, 2 equiv.
HN- R5R6, 1428 @éﬂ}pq,by 98N 083 aryl hydrazines.  Conversion to the 5-substituted urea (I) is

accomplished by reaction of 4 with triphosgene followed by the addition of amine.

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

rearrangements, encompass said isomeric forms.

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

N Ry OH O Ry CI O
R
2 ab Re N o ¢ R N0
R3 NH2 R3 N/ I\ R3 N/ K
Ra Ry
3

Ar
Ry N-N
[ o

R1 N’N
o0 Sl W
|
RS N R3 N
H

R4 R“O)\N’

&

a) 1 equiv. diethyl 2-(ethoxymethylene)malonate 125°C, 3 hrs; b) Ph,0, reflux, 30 min-3 hrs; ¢) 4 equiv. oxalyl
chloride, cat. DMF, chloroform, reflux, 3 hrs; d) 2 equiv. aryl hydrazine or heteroarylhydrazine, 2 equiv.
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[0117] General Reaction Schene 1 shows a representative synthetic nethod for
the synthesis of Pyrazol oquinolin-5-Ueas of Formula (I). The aniline of
Formul a 1 caMoB®siEd&t ed with diethyl 2-(el hoxynet hyl en®fFHSHNEIE28nder
heating to afford a cyclization precursor, in an addition-elimnation type

reaction. mﬁ‘l?l%lle é)éﬁénk Zé’h&i QE‘ mgfe)é:h'%q&\y GiblogRlel ONkqRT SN §ﬁr012,Fbr RV Q'%?ml he
hydr oxy- qui nol | ne of Sol'vents that can be used in step i ncl ude

but are notmlisﬁﬂi{%?ﬂ“‘t’é’"?ﬁ Bﬁ%ﬁyl et her, Dowt henng and sinilar high boiling

poi nt stable sojMents. Gemm Reaétdh Qhehhie shoroly @ epregetitibk isp@h@fc thakdfoa 2 to the
chloro-quinoline of fornula 3 can be acconplished using a chlorlnatlng agent

in a hal ogéhfatvethesdpri/Biezolaquingli-r-Shieas o) Fertulg (i Ehmﬂmecﬁfll:@ml%ﬂlcwg @gent s

that can b H A @hokdibid&: feCurdief hbdtil {18 hrto®d AX@cMbatich! Or i de,
P(0) C13, P(C%:?Ldg§§?ﬁl:togﬁ®£h (grf)d‘nﬁétphoggt%oe@etlr@g osg:tjigrkﬁet and a%c aaP

chl ori nat i meecageninsan Shlitantlisnindiign tyngrredstioys ddermal S}tcélpat(oe)oflthffc‘tyawtlbmt are not
i mted to chlorobenzene, /LML ERE.COUBLLAR, dofadl GhOr peliane. el or of orm

and similaf sol quinol'ine o ormu can d with
aryl or hehmimﬁrl;uk aleytht dimtited to @lighenyhetiee Dovithyrmi® encbmnlpg/high bbiingfpofnor nul a 4,

Cr ot hyl ~ aeRlS SOTE)- oo aRs - bing of BEER 2 p 15 Hlorouinoliie of © £ ©
D azabi Cyclf&hﬁﬂeﬂs Qhii e ecom@iRed( BBld) a chlofinddindZablitGy G PlideeRatld BOTendaMe
(D133\ 1), Nnethylpiperidine, and the |ike. Solvents that can be used in step

(d) i ncl udepbene aP%alﬁfeﬁDWmC@émm@wg@g%w Balecan g P dsster i) Beydeptarfa0t t ol uene,
d the | th
an e li lﬁ?mteal-tf@oﬁ?l ?}ﬂoc%fe: Pgﬁgﬁgﬂﬂg%ﬂ nﬂ(:hlf)ﬁée’fgﬂ %31 &ﬁ?ﬁd@%ﬁe%ﬁ%ﬁﬂ JaM

phosgene, triphosgene € and t INRSR6 to provide
t he conpourtloghatingragents (prventS\ltltaetcarabc \ueddyl,n Stte’rpe(chmdleie diut bfeenct dimpiediie  FI NRSR6
can be reac ph ene S nd t he ke.and conbined with
t he corrpouﬁél%r%bel?zgpe egg}ﬂer%e Chkl)'rb i 29 cg%?or(‘) gr“r%l%u %np’o?nrﬁflmﬂful)mv@})sl vent s
t hat can b&hushdrd-quisdliap of cdrmhlacﬂ ¢l ebelredctedrvaitngy] driliickaael] mpdlﬁhh@fodbﬁmzene
nmet hyl ene chl ori de 1, 2-di chI ?r oet hane and_ sim | ar sol ve ganl c bases
that can b&qEEtFlicpxaveqiest fopaplade Pgrnapeendet faomeris tnost@tpr@ 5y ani ne

(TEA), dii sgpradyoet ivfedatd NEethPl EMIne 1T84), DhiRs MRY10kming - Miengeqg/- ene
(DBY), 1,5-D azabloc cl oe[4 3. Ofoﬁ enr?e% Dlg 1 I\iﬁbfé)}qyﬁ%l elrnl dg]e §Iand the like.

WO 2008/ 15 iabicTSi00s1ies 6205 @bﬂié)rrelé Dlﬂ@é@wl@ﬁ‘} 3§8mn%emeor(DBN) N-

4 'VE‘t thyl - W %{)%IS(QMB{%OLA({]?I o Ik 8Rvents %at??n Nl_sedl\rlnt D X%e{ﬂ%ile b?l&ﬁlg rEHP; OREyI4 5
and 44 a) lmﬁteéqulwxylaehyylam:es,t dal@-obnna@e toluehe ezqrdl the likaH, DMAami25E, thao mn ;
D) PO, %ol SRt B RTAS BStereEr BTt felpe,? SOV
equi v. Dl EAyeatedRGh2INRR 0 @rov?deecﬂél tdmpokin@ bR fhrmBla RB! alidh@itively, 2h@ BHin¥ of DI EA
0-25C the compound HNRsRg can be reacted with phosgene, triphosgene, CDI, and the like and
combined with the compound of formula 4 to provide the compound of formula (I). Solvents
that can be used in step (e) include but are not limited to chlorobenzene, methylene chloride,
1,2-dichloroethane and similar solvents. Organic bases that can be used in step (e) 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.
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WO 2008/ 154442PCT/ US2008/ 066205 Reacti on Schene 2 shows a representative
synthetic nethod for the synthesis of 4- Methyl-Pyrazol oqui noli ne-5-Ureas.
Reacti on of Y4A2¢084t4¢12c anhydride of fornula 3f wth et hJfTAE¥E¥E¥Fate in the
presence of a base provides a hydroxy-nethyl quinoline that can be converted to
a chloro- @Eﬂaﬂe%'m%tioﬂ%cﬂémé%M&h?@ﬁ%k&&;nﬁn&ﬂk@ﬁ&%' ng agent.

Chlorinating agents that can be used in step (b) includé but are not linited
to oxal yl GhtRe HeRo PVRICES, Isapais], Ry riMatpll, Astyi Brengles, phosgene tri phosgene, and
simlar chlorinating agents. The chl oro-nmnet hyl quinoline of formula 3g can be
reacted with aryl hydrazine or heteroaryl hydrazine to formthe tricyclic

oxo- pyrazole of formula 4R. O gani ¢ bases th&: ¢& e used in step (e) include
but are not limted tR ‘fi am ne di pyl ethyl am ne (D1EA),

1, 8- Di azabi cycl o[ 5. 4. 0] en%j%DBU), aza%%eyc#0[4 3. 0] non- 5- ene
(DBN), N-nethyl pi peri dgh [ : can be used in step (c)
i nclude but are not limterd tlo o- xyl ene, xylemes chl or obenzene, tol uene, and
the like. The am ne of thgfconpound of formulgy 41 can be reacted with

phosgene, triphosgene, the like and treated wath FINRSR6 to provide
t he conpound of fornula ﬁb) Nﬁ@ ‘vents that can bR, usedi i n step (d) include but
are not limted to chiorgbengene, tnethyl ene Rhlagide,~i02-di chl oroet hane,

di met hoxyet hane (DIVI 5,
simlar solvents. S
not limted to trleth F (TEA), diisopropyI: &pine (DLEA),
1,8-Diazabicy clo[5 .4.0]%undec-7-ene (DB LI), azabi cycl o

[ 4. 3. 0] non-5-ene (DBN), Mi net hyl pi peri di ne, and the |Rske. [0118]1t is

under stood t hat conpounds of forrmula (1) may be singh@ 4gonponents or m xtures
of diastereoners or enantioners if the substitutions on (I) contain chiral
centers. a) 10 ep@iy- lediyladetq aectptse ! getiyr Mot BMBo LS 1ame sPUPPGe PERE Y2 basi ¢ or
aEiF:cdto feEﬂEyﬁkﬁbh@wﬂ%ﬂMQﬂ&ﬁmﬁQkdmO&whﬁ&ﬁmsakWﬁeﬁaﬁi agaskmowmgpﬁ t hose
skilled in the art r Q e

appropri ate. "EYARPT & eq&v%ﬁ& ) &%Sl éazleﬂuw ggP‘ﬁ)? ab'l"é(f1§e SEI%? g%c/)r gani ¢ aci d
addition salts forned mnth aC|ds whi ch forn1a phyS|oIog|caI accept abl e ani on,
for exanple, besylate, tosylate, nethanesul fonate, acetate, citrate, nalonate,
tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and

a- gl ycer ophosphate. Suitable inorganic salts may al so be formed, including
hydrochl oride, sulfate, nitrate, bicarbonate, and carbonate salts. WD

2008/ 154442PCT/ US20081066205 [ 0120] Pharmaceutically acceptable salts may be
obt ai ned usi ng standard procedures well Ic-town in the art, for exanple by
reacting a sufficiently basic conmpound such as an amine with a suitable acid
af fording a physiologically acceptable-anion. Al kali netal (for exanple,

sodi um potassiumor lithiun) or alkaline earth nmetal (for exanple calcium
salts of carboxylic acids can al so be made. [01211The compounds of formula (1)
can be fornul ated as pharnmaceutical conpositions and adm nistered to a
manunal i an host, such as a human patient in a variety of forns adapted to the
chosen route of administration, i.e., orally or parenterally, by intravenous,
i ntranmuscul ar, topical or subcutaneous routes. [0122] Thus, the present
conpounds may be system cally adm nistered, e.g.,

di et hyl ether, and

7 y8rofuran (Tiff)
h ~ ep (d) include but are

that can be
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orally, in conbination with a pharnmaceutically acceptable vehicle such as an
inert diluent or an assimlable edible carrier. They may be enclosed in hard
or soft shelVOg¥BaI#? capsul es, may be conpressed into PEHIVENES06HSay be
incorporated directly with the food of the patient's diet. For oral

t her apeutic n one or
nore exci pi e?#gat%}ﬁ?ch%g%gl ﬂlogvﬁgd %gfre%éﬁgaft&?%stl b e){?ogg(iret S, Igg%e\z%ft?abl ets,
troches, capdMitied-Pyekilxquimlingadpesss iRmSl,onsnjarupstowvmhsehd;: ofirfetmubedfiviitbe. Such

conpositions an rations shou cont ai ve conpound.

The percent agegl g?c% &?éel gsprtesegﬁ ey Pré)ﬁg? %xyn% %'fmoélélu?hsat “he vari ed

and may COnV®BIo©ﬁ¢zdrt¢d he abeﬁlmeﬁeﬂ@b@uﬁohaeto@ faxlmwd 3@&%@& chierining higernf a gi ven

unit dosage form The anpunt of active con&@ in such therapeutically useful
é"q

conposi t i ons Ghoriagiing 39581 thal cat PeUssd/i8 Tds wlgut @i ot gianisg it oy

[0123] The t aRlgls ,P(cbmcbeg; thitin] ShlorkRPSHbRAe rARBsgbhtE ahd KRilFBShIRIngGhCONt ai N
the fol |l owi ng: binders such as gum tragacant h, ‘acacia, corn starch or gelatin;
exci pi ents saettsas Tie chlowr-uethphosplingtoé! orguldi3gjcam bgrea‘ttﬁdmglthgeﬁwd@nehoras corn
starch, pota C n i

magnesi um st té‘gtF a%@ih "‘éﬁg %sf\/%ehgtﬂgenﬂlng?é%ag)eélp %%Oé%&afggglld%?%s(g&%? E%’g %%lgf,s | act ose
or aspartanecef t& iﬂ;eavnrlsteg ageintludaidlat ase pepdenirdnta toéthyl ofiminke N(TEAYS een, or

Contan, i AURPERAE Fa0er Lo -PRs AT JEmag e BT TEST cuch as

a veget abl e ®ikzabitydo[P910 }&ehfsyérer(efmbym%ethwﬁﬁemh& ahdr@fe 1Rt esdlddns MBY be
present as coatings or to otherw se nodif e phyS| cal formof the solid unit

dosage for m cppe Psedtin sER (Oriapndst ut aggnot élmlte% tcerpElance SYIRRE) BROTeRPALEE. Wit h

gel atin, u IMge Ld YL HR10%; &hipgi VO

2008/ 154442P ?Jh%’z%ﬂﬁlgélkgogﬂ%:g?#% nfhtt e @?&“P@é’ corl‘llrr,'?ﬁcz)iur:dc‘a sbﬁééacc){ségxﬁ fructose
as a sweet enlphgsgelgaenMphomhyCDBMdpm@dgklemdaﬂo@wsl aih gieRMRsviat prowds te dye and

flavoring such_as vVor course n, terial used in
prepari ng anﬁoﬂﬂﬂn {%{é‘eﬁ? (()]S a%%vc?ﬁ{ cfﬁ aﬁﬁjﬁru éc) te}?:é@l lédgg g 1 AHe and
subst ant i al | YintiRd- foOxhicrobéhzéree rﬂé’tﬁ)}tjﬂ{eSclﬁﬂfﬁﬂeQ)/leIidlcﬂﬂﬂroaﬁdmd i diethbiethaed | ve
conpound may be i ncorpaorated into sustained- rgpeasg B‘prar ations and devi ces.

101241 The adPMF EBAPIIraiHEY SExa: QiFfvhic SO s FeBHe

i ntraperit ongglek YnP¥ad BE URLAR sRP (amnelﬁaé Bt- arSAbtUtrhiRiASto Aiethf A (TR )compound
or its salts can be prepared in ter, optionally mxed with a nontomc

surfact ant . ﬂlweqpyle@wé @falrlileal@kﬁﬁk)e bSM@W@Qﬁ 61%(4@%7 end | QAW pbfyet hyl ene
glycols, tri tu F i er ordinary

condi tions o?ﬁ%alélrg%cé O)tljlsslejé,n%t%ﬂgﬂz I\ﬁa%epZfra’g)te|hE(i).irr1“;éo a&:‘%%htegi?g a preservative to
prevent the gro@is]of Dmmldel*stg@ihammpbm5}°Tdmutaf(h)rrrmc®tﬂmg¢ea¢ondmaa@e forns
suitable for lt%ectl on or infusion can...ncl ug%ésterl %us sol utions or

di sper si on& BF ‘fsé’rfdlaéte‘i‘}%ﬂféPée‘@B%??r%’ifH& spisatugiepy Qpel) UAClifiSch are

adapted for thejoenenparane eigrefoaipdiialsiaNsudfici&t Haki€ o mleiett@mrﬁa $dbld nf usi bl e
sol utions or dispersions, optlonally encapsulated in liposones, In all cases,

the ul ti maPeeKSage of Bismsaliiolintcary Enayimeto these skillgdl ép e drts pABINSIRfoAE thehe

condi ti ons of, R aGkURLSy Qg%p% 1aRIExahPRs bi H&erﬂa&ét'iéalh‘fﬁcc@ﬁtaﬁ{@'é%ll@a?e can be a
sol vent or |IC]UI d di spersion nedi um conprising, for exanple, water, ethanol, a
pol yol (f opreexangtl eddlgblyeaéﬁs (ﬂmneérvmbwcehevlgﬁyboh a nhyqdpdcqj@bgcetahlylaewe, gl ycol s,
and the like) et e est.e su | e m xtures
t hereof . The X exa}ﬁ% l%?)l os?late e mas‘ﬁlr{ éllyeh %Xga%e tral{e mi%onat tla{t?{g f or mat i on
of |i posonegcinky, ltelna)armmbmaana&emglutalr@e I‘aﬂd]dl-g‘lﬁﬁrolpﬁfsbhaﬁé eSwiaBle mdigetnlne case of

di spersions or by the use of surfa s, 'the prevention of the action of
mi cr oor ganiaiiEnay aii0 Be fmed; gt 5"5@ V‘%&F‘%{%Ee’ g‘ﬁ??b[a%@nﬁtﬁi ang GefPeiRes f ungal

agents, foggexanpl e, panbens chl orobut anol, phenol, sorbic acid, thinerosal,
and the like. In many cases, it will be preferable to include isotonic agents,
for exanple, sugars, buffers or sodiumchloride. Prolonged absorption of the

i nj ectabl e conpositions can be brought about by the use in the conpositions of
agent s del ayi ng absorption, for exanpl€/-al um num nonost earate and gel ati n.
[01261Sterile injectable solutions are prepared by incorporating the active
conpound in the required amount in the appropriate solvent with various other
i ngredients WD 2008/ 154442PCUUS2008/ 0662i 15 enuner at ed above, as required,
followed by filter sterilization. In the case of sterile powlders for the
preparation of sterile injectable solutions, the preferred nethods of
preparation are vacuumdrying and the freeze drying techniques, which yield a



[0127] For topical adm nistration, the present conpounds may be applied in pure
form i.e., when they are |iquids. However, it wll general I%/ be desirable to
admi ni ster t'MeM®G e skin as conpositions or fornul at PERYSZPHEYADI nat i on

wi th a dennatol ogically acceptable carrier, which nmay be a solid or a |iquid.
101281Usef ul sojghshicar i j I Ve 0 i ded sl - c, clay,
m crocrystalli n@&gﬂél I u?%agé?ceg%%!l%g%é Ell}% nsgl%a\#é‘g’t %8 Pl:’tklgéd ﬁljégl?u?éﬁagdui d
carriers i pokerthecswedldmowa inctbhatt, Joromxamply bp kectorg avaffeiently bohodompbyeioiuctbl ends, i n
whi ch the present co ouquQ1 can rddi ssq\lyv.ee ar, dgcsg?;{b%eéj.oat /g%fhectg e levels,
opti onal | y *Wit AOPRE T USFOR RS AR REA Y HEPRISHY ARl SUEH B8 r agr ances
and addi ti ¢gioakxaaipld, Rbditirapp@issiagedit Ixhiomn ob elkalidadth emeap (forezenpldeal@taperti es
for a given us?. The resul t ant Jéilgu' d conpositions can be applied from

absor bent pA§OT caieulis eridsiraR alghat Wadsandages and ot her dressings, or sprayed
onto the affectgihfr eaTEéSb&E;%d%HH@D?Y&%u@J T(ﬁec!aﬁs&l fRRUBKET & phaPthacehddal ckeners
such as synthetic polynmers, fatty acids, fatty acid salts and esters, fatty

al cohol s, rydpdsitions el dminsersd &y a marimplianchosi, Aishab ahumen paiilest ig arvaa¢ts of be

enpl oyed w I 1 QL i t r - e; pa , hht gent s,
soaps, an\é\nf(%rﬁlg ﬁa 8? t? g{hga% ?ncg(%ulftegr?mda?%@t& 39{1’01'?h§}a§ i%rgg%'é%tﬁlghﬂsgf.

[ 0130] Usef ultradosag asraofusdulve, topegd ouswtisutofeodsaputed. a | can be determ ned by

conparing their_in.vitro activit and in vivo activi.ty in aninal nodels.
Vbt hods for t hel®3Hlr ap DRy TisnPstent eaReds M ooty Suteimically Admiiieredy fi8r ani mal s,
t o humans afafly kin @vmbih&idnheit & pisempieaidall¢ esteptiblé Rehi@s buch[a0 3B ek iguamount of the

conpound, or an active salt or_derivative the,rgg, reﬂui red for use in
treat ment @R PFIQADE GibRle 63FiGr whttel mayePepariopdun arrdsef) eltshelbgsleiy Rt so wit h

the route gfyyadEdmbedsERintdBblel R nRRHU IR oPbratddQlieQRdli BB tRRIAtheh@Ated and the
age and condition of the patient and will be ultinately at the discretion of
t he attenddist sl espewic admimstefian the apy o@ogP LBl RCPMI8Ed 96heee 205

[0132]1 1 ORARY Blipi A sea A YRR SnflARTe Ublels, ARl aillg foBAGCcaBludy oM about

elixirs, suspensions, syrups, wafers, and the like. Such compositions and preparations should

contain at least 0.1% of active compound. The percentage of the compositions and
preparations may, of course, be varied and may conveniently be between about 2 to about
60% of the weight of a given unit dosage form. The amount of active compound in such
therapeutically useful compositions is such that an effective dosage level will be obtained.
[0123] The tablets, troches, pills, capsules, and the like may also contain the
following: binders such as gum tragacanth, acacia, corn starch or gelatin; excipients such as
dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid
and the like; a lubricant such as magnesium stearate; and a sweetening agent such as sucrose,
fructose, lactose or aspartame or a flavoring agent such as peppermint, oil of wintergreen, or
cherry flavoring may be added. When the unit dosage form is a capsule, it may contain, in
addition to materials of the above type, a liquid carrier, such as a vegetable oil or a
polyethylene glycol. Various other materials may be present as coatings or to otherwise
modify the physical form of the solid unit dosage form. For instance, tablets, pills, or

capsules may be coated with gelatin, wax, shellac or sugar and the like. A syrup or elixir may
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to about 100 ny/kg, e.g., fromabout 1 to about 75 ngy/kg of body weight per
day, such as 0.75 to about 50 ng per kil ogram body wei ght of the recipient per
day, preferabPy'®iS4Re range of 1 to 90 ng/kg/day, nost PRFRPEPHINISIin t he
range of | to 60 ng/ kg/ day. [0133] The conpound is conveniently

adm ni st er gdhi ki tH@'aEthots,(ﬁ%ufl@rmcrofsQ or SHRIRE &s &%E@téﬂtgﬁagéhttﬁeti&o%m

conveniently 10 to my, nost convenlently 5t nmg of active ingredient
per unit dwa@earfabﬂnmas pes@itivee al dyy ,and Hleveringi sueh amglreeldl(emranghcﬂatm et

From about Camis ¢ MRt BE8 fp Bl ERBRILA PR Rhub 1f Miggat@ufipound
pref er abl yaccafieilt agd tsobsabtally BO-tBAE il hlhesamwtdoanlaojradevhdaddﬁmn theanpiee, by the

i ntravenous in tiop of a 5to 5% olution of.the active ingredient,
ont | onal 'y SomP e Be Goordieflrd SR dra st R RohORER U ai nne About 1- 100

nmg of the activ@124)9r ethiceRttiveDesihpaml emay 0Qsh I&vatirﬁmtmayedoemmeft&laynad by
continuous_ infusion to provide about 0.01-5.0 ng/kg/hr or by intermttent

i nf usi ons BHAPLICAY %B@flom oyiniestiqrg Selytiehs of Ftlé: 2&HYS SPEPPYYY & i &S €8 be [ 0135] The

desired doggpirey 1199/9%Pr5p99ﬁ3411¥ RReP WaA BN SN 1R 2SI 91398§8n505an3£s0d1'>ev' ded
doses adm ni stered at ‘appropiiate intervals, for exanple, as two, three, four

or nore subrepgusem g:lﬁqerca,al;qul ptéy@hytbend@b'eols,ttgadeﬂn,rmﬁ nijetufes theiesf antl i dlsd, e. g.
MO 3 nUThg Ol GE Rl 095 8hke SAATES LT MLSAALIAfam 18TV compounds

of thelnven ion ca op onal e or |on W th
one or nor @re@édﬂ&fegfrchzﬁhaf)muimoﬂ:gmg;msis that are effective to treat d| sorders of

the CNS, includin n limte A sqci at ed

e ot ) NoPEs oo dcuicrh bt Sy sURRE 67 Rfe@h af dbfaugn Yan

schi zophr efgicRide %ﬁwtqueodsdséﬁurb@s bl Misphir§@aser stéras koWaah comiisRase, achead trauns,
Huntington's di sease, Pick's disease, CreutzfeldJakob disease and delirium

SYNTHETI C ErNPoEShshelse adapied Do thegpxtgnuuapery pspaoeniafctads igetble 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
and storage. The liquid carrier or vehicle can be a solvent or liquid dispersion medium
comprising, for example, water, ethanol, a polyol (for example, glycerol, propylene glycol,
liquid polyethylene glycols, and the like), vegetable oils, nontoxic glyceryl esters, and
suitable mixtures thereof. The proper fluidity can be maintained, for example, by the
formation of liposomes, by the maintenance of the required particle size in the case of
dispersions or by the use of surfactants. The prevention of the action of microorganisms can
be brought about by various antibacterial and antifungal agents, for example, parabens,
chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many cases, it will be
preferable to include isotonic agents, for example, sugars, buffers or sodium chloride.
Prolonged absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminum monostearate and
gelatin.

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

compound in the required amount in the appropriate solvent with various other ingredients
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2a [0137] Synt hesi s of Ethyl 4-hydroxy-quinoline-3-carboxylate (2a). A m xture
of aniline (la) (9.3 g, 0.1 M and diethyl 2-(ethoxynethylene)ml onate (21.6
g, 0.1 M waXORWitl#d4% 0 110 C. After 3 hours reaction mPKTWSWOHREE20600! ed and
et hanol was evaporated in vacuo to afford off-white solid whi ch was used in

next react érRﬁle‘M‘ceﬁi Yle, faylrehm?erd fblHE){V(%d %aﬁllt Rterilization. In[tgél'g’ag% uxeée POWdBrO Wt her ()

2- phenyl am nomnet ené-mal oni ¢ aci ester was re
for 15 mi nfor Gh62pﬂaparﬂfh>e af esteeils mWCWbbctsghleomsheqwdbecﬂ meth8® @Prepachtisnlaied was

col | ected fil exan |e d crud t hyl.
4- hydr oxy- g%. nolérﬁ%%ff%car %Befz mgz e%%clluefs’f EICB ed i Ho‘ﬁéee%toefstﬁ%p%b\xet hout
further puingfedieat plon an§8'rad!<pt1(ﬁial 36811{661 lﬁ’@étﬁt}mtphﬁsntSn ahe pteliplisly sterile-filtered

4- chl or o- qui noI i ne- 3-carboxyl ate (3a). Ethyl 4- hydroxy-quinoline-3-carboxylate
(2a) (2.17°¢"%9%01 M was refluxed with oxalyl chloride (5. 16 g, 0.04 M and

0.4 nmL of DNIF 5[0m775 Ntor GaPiAI Afr@hiAAiRA, Be PRYS confhRndLasH | b@@pm&slnwc hed by
adding it to 1 of 2N aqueous sodi um hydr oxi de sol ution at The crude

pr oduct wa@or@btea,ﬂﬂl@@tbfy aéfollql%%llﬁgvedm BrvaH gpnerallyype desitghlerip ﬁ@nmtstewithem wat er and
brine sol ufj g, 513k YdsNGnl bsiBYR! o dlsq&lhmusﬁgl flﬂtcﬁnﬁﬂﬁtl&yaﬂﬁf ata&ﬂatuaglgagl \\/Ag't in

vacua. The product was obtained by recrystallization using aceto
2008115444&@@@&@%@6}r0@@2@@ay be a solid or a liquid.

[0128]  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.

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

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

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

clinician.
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Step 3: 4a 10140] Synthesi s of 2-.Phenyl-2,5-clihydro-pyrazol o-(4, 3-¢)

qui nol i n-3-one (4a). A suspension of ethyl 4-chloro-quinoline-3-carboxylate
(3a) (2.35 gVO@Y815%42 in 20 nlL of oxylene was refluxed RCTNS208/H6H5] ami ne (2.0
rnL, 0.02 M and phenyl hydrazine (2.89 g, 0.02 M overnight. The crude

duct bt aiped ' ' shi ' i izh col d
et hanol - St op. D% q b eteph BR 4 lreltbine M1 BE R ol SRR IS et |
- car bony1) to2abphierdp Im@ks -edj. hiywhn eboupy rtazbdud 7§ 4ngBcgcifchoidp eleight Beralag s(d) asA sol uti on
f 2-ph =2, 5-di h - | 0-(4, 3- . i,nol i.n- 3- 4 .261, g, 1
'n 2 b of Cani aRhat gk R RGBSy i AL e P 7 Wby AR ™

N, N- di i sopraagydfEatibpb aip/iapalay Onds pre@rably. id therdgeadid td 60 pbag@ene (0.173 g, 0.55
tat) at 0 C for 1 hour_and 25 "C for 2 hours, N, Ndijsopropylethylamne (0.145
g, 1.2 m\) and B133ket nihepromacred fe cqroepemlygadminisigied gy Wil derder My 18 and t he
reaction mxhiMe c&’ﬁ‘aﬁniﬁ% 116 @000OME! daheiMend 10 motﬁws@wv@nie@es [eamti on was
quenched by addition of aqueous sodi um bicarbonaté solution. The organic |ayer
was col | ecmedf aciie gepdignt per biif desageofotiei on, dried over
[0134] Ideally, the active ingredient should be administered to achieve peak
plasma concentrations of the active compound of from about 0.5 to about 75 uM, 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).
[0135] 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 more
sub-doses per day. The sub-dose itself may be further divided, e.g., into a number of discrete
loosely spaced administrations.
[0136] The compounds of the invention can optionally be administered alone or
in combination with one or more other therapeutic agents that are effective to treat disorders
of the CNS, including, but not limited to, AAMI (Age Associated Memory Impairment), MCI
(Mild Cognitive impairment), Alzheimer’s disease, schizophrenia, dementia (due to HIV
disease, Parkinson’s disease, head trauma, Huntington’s disease, Pick’s disease, Creutzfeld-

Jakob disease), and delirium.

SYNTHETIC EXAMPLES

Step 1:
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WO 2008/ 154442PCT/ US2008/ 066205 sodi um sul fate, filtered and concentrated in
vacti o. The product was obtai ned by col um chronmat ography. 11-1 NWVR (CDC13) 5
(ppm): LO (3MO2008/13445 59), L6 (4H ), 1. 84 (I1H, m, 3.12CrMs2009/0663530 (1H, m),
4.01, (1H M, 4.60 (1H M, 7.20 (1H t, J = 8.57), 738(111, m, 7.68-7.42
(4H, in), 8.18 (2H m, 8.28 (1H s),~B; 44 (1H d, J 8.81 Hz). mz 387.5

(MV). NNO 4b [0142]2-(2 '-Flti rOhe% 2, 5- d i hydropyrazol o-(4,3
-c)qu inol in-3-one (46): The tltlm s prepared follow ng the
procedure described in Step 3 for nt hesi s of 4a, using 2-fluorophenyl
hydrazi ne hydrochl oride instead of phenyl hydr azi ne hydrochl ori de. NVR

(DMSO-d6) 8 (ppm): 7.13-7.46 (3H, m, '2a48762(2H m, 767(1H dd, J =
6.87, 1.37 Hz), H, dd

8.70 (1H, d, [ﬂ]?g? é?%esqwj{@h}ig{ﬁ roecwpzpy[me -3- arboxylate CZa) A rr%xt%‘rle otl 09 He),
amlme (1a) (9.3 g, 0.1 M) and diethyl 2-(ethoxymethylene)malonate (21.6 g, 0.1 M) was

heated to 110 °C. After 3 hours reaction mixture was cooled and ethanol was evaporated in
vacuo to afford off-white solid which was used in next reaction without further purification.
[0138] The 2-phenylaminomethylene-malonic acid diethyl ester was refluxed in
Dowtherm® for 15 min to 2 h. The reaction mixture was cooled to 80 °C and solid was
collected by filtration and washed with hexane to yield crude ethyl 4-hydroxy-quinoline-3-

carboxylate 2a which was used in next step without further purification.

Step 2:

3a
[0139] Synthesis of Ethyl 4-chloro-quinoline-3-carboxylate (3a):  Ethyl 4-
hydroxy-quinoline-3-carboxylate (2a) (2.17 g, 0.01 M) was refluxed with oxalyl chloride
(5.16 g, 0.04 M) and 0.4 mL of DMF in 75 mL chloroform for 3 hours. The reaction was
quenched by adding it to 150 mL of 2N aqueous sodium hydroxide solution at 0 °C. The
crude product was obtained by collecting chloroform layer, washing it with water and brine
solution, drying it over sodium sulfate and evaporating the solvent in vacuo. The product was

obtained by recrystallization using acetone.
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4c [0143] 2- (41- Met haxyphenyl) - 2, 5-di hydr o- pyrazol o- (4, 3-c) qui nol in-3-o0one(4c):
The title conmpound was prepared foll ow ng the procedure described in Step 3
for the syntWa308/1gk424a, but using 4- met hoxyphenyl hydr ZETAS20Y/e6YEN] or i de

i nstead of phenyl hydrazi ne hydrochloride. IHNVR (DVSO-d6) 5 (ppnm): 3.76 (3H,
S), 6.98 ( 39, J =5.50 Hz), 7.01 (1H d, J = 9.33 Hz), 7.55 (1H m, 7.70
(2H, m, 8. (1H, g, J =5.09 Hz), 8.08 (1H, d, J = 9.33 Hz), 8.19 (1H d, J
= 7.96 Hz), 8.70 (1H, d, J - 6.31 Hz). m 92.4 (WMH). OHO 2b [ 01441Et hyl

6- f | uor o- 4- hydr oxy- qui nol i ne- 3- car boxyl at b): The title conpound was
prepared foll owi ng the procedure describgefl in Step | for the synthesis of 2a
using 4-fluoroaniline instead of aniline. NVR (DVSO-d6) 6 (ppm: 1.15 (3H,
t, J =7.080 Hz), 4.1 (2H, q, J = ), 7.61 (111, dd, J = 8.30, 2.93 Hz),
7.68 (1H, dd. J = 9.03, 4.63 Hz), N 1H, dd, J = 9.27, 2.93 Hz), 8.56 (1H,
S). 236.5 (MH). 3b H

4a
[0140] Synthesis of 2-Phenyl-2, 5-dihydro-pyrazolo-(4,3-c) quinolin-3-one (4a): A
suspension of ethyl 4-chloro-quinoline-3-carboxylate (3a) (2.35 g, 0.01 M) in 20 mL of o-
xylene was refluxed with triethylamine (2.0 mL, 0.02 M) and phenyl hydrazine (2.89 g, 0.02
M) overnight. The crude product was obtained by filtration followed by washing the solid

with cold methanol.

Step 4:

Example 1

XY
L

[0141] Synthesis  of 5-(4-Methylpiperidine-1-carbonyl)-2-phenyl-2, 5-dihydro-

9]

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

bicarbonate solution. The organic layer was collected, washed with brine solution, dried over
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[0145] Et hyl 4-chl oro-6-fluorn-quinoline-3-carboxylate (3b): The title conpound
was prepared foll owing the procedure described in Step 2 for the synthesis of
3a using 2b WASWERH4Bf 1a. 11-1 NVR (CDCl1l) 8 (ppm: E‘?T@éiiq%/‘{“m = 7.08
Hz), 4.51 (2H, g. J 7.08 Hz), 7.63 (1H, n), 8.02 (1H, dd J 9.52, 2 68 112z),
8,15 (I H1 ufte,9 f?t%redSanﬁ ohl?e)fltratgd %vc(cqzb_l Tl'?e) proal?clt %vag%%ta%eﬁl\é'y clohﬂnn 4d WO
2008/ 154442P U82008 0662

[ 0146] 8- FI clopmat@grppten H NMB (@GS (ppyr 6@ GH)-A( 4,-3-59),dus @elmy134¢ide)( 4d) : The

title conpgun ed fal i he..pr.o descri j tep 3 of the
synt hesi o o7 4R usPHGBELRE o kBT a7 BBPRa 20 1. TR vovies g 8

(ppM : 7. 16768H42t4H =818 (BT, nhjz3.28 AL 3), 6 3M(1H, d, I=38.87 2 nbiz387. 788" (1 H, dt,
J-=8.54, 2.93 Hz), 7.77 (1H, dd, J = 9.27, 4.88 Hz), 7.90 AL dd, J = 9.27,
2.93 Hz), 8.18 (21-1, dd, J = 7.58, 1.95 Hz), 8.73 (1H, s). ink 280.5 (MV).
OHO 2c [0147] Ethyl 6, 7-clifluoro-4-hydroyyxgqui noline-3-carboxylale ( 2e): The
title conpound was prepared follow ng the ocedure described Step 1 for the
synthesis of 2a using 3, 4-difluoroaniline 1Tnstead of aniline. 11-1 MAR
(DVBO-d6) 8 (ppm: 1.15 (3H, t, J = : 4 1 (2H, q, J =7.08 Hz), 7.61
(1H, dd, J - 8.30, 2.93 Hz), 7.68 = 4.63, 9.03 Hz), 7.80 (1H, dd, J
= 9.27, 2.93 Hz), 8.56 (1H, s). m 543 (N+H).

[0142] 2-(2’-Fluorophenyl)-2, 5-dihydro-pyrazolo-(4,3-c)quinolin-3-one (4b): The
title compound was prepared following the procedure described in Step 3 for the synthesis of
4a, using 2-fluorophenyl hydrazine hydrochloride instead of phenyl hydrazine hydrochloride.
'H NMR (DMSO-dg) & (ppm): 7.13-7.46 (3H, m), 7.48-7.62 (2H, m), 7.67 (1H, dd, ] = 6.87,
1.37 Hz), 7.73 (1H, d, J = 8.24 Hz), 8.11 (1H, dd, J = 8.24, 1.09 Hz), 8.70 (1H, d, J = 6.31
Hz). m/z280.3 (MH").

4c
[0143] 2-(4°-Methoxyphenyl)-2, 5-dihydro-pyrazolo-(4,3-c)quinolin-3-one ~ (4¢):
The title compound was prepared following the procedure described in Step 3 for the
synthesis of 4a, but using 4-methoxyphenyl hydrazine hydrochloride instead of phenyl
hydrazine hydrochloride. 'H NMR (DMSO-dg) 6 (ppm): 3.76 (3H, s), 6.98 (1H, q, J = 5.50
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00 3c 101481Et hyl 4-chl oro-6.7-difl uoro-quinoline-3-carboxylote (3c): The

title conpound was prepared followi ng the procedure described in Step 2 for
t he synt hesi%08{'84%44#si ng 2c instead of 2a. NWR (CDClB) PETUBYP/46p2051 . 47 (3H,
t, 3 =7.08 Hz), 4.56 (2H, q, J =7.08 Hz), 7.72 (1H, d, J =8.79 Hz), 8.39

(1H, d, J ) . Z7 2l b Pl

272. 6( ML- 0HZ§\K§2@E{8?1§4§1§3%¥/1§2{6% 6767;00@116 3287&5 buek Y73 Bdoo 155 Kos

1014917, 8- DIHLIdubr 8-32 el (11, & e T6diD); &Wﬁﬂoﬂd%amkl@)qm/m@mm(MHo)ne(4e) The
title conpound was prepared followi ng the procedure described in Step 3 for
the synthesis of 4a, using 3c and phenyl hydrazi ne. 1H NVR (DVSO d6) 6
(PPm.7.1 8 (111, t, J = 7.82 Hz), 7.4®H{ 214, dd, J= 8,30, 7.33 Hz), 7.75 (In,
dd, J = 11,22, 7.32 Hz), 8,18, 3¢ 3. dos)L. JAZ 298.2 (Mr). OHO 2d

[ 0150] Et hyl 4- hydr oxy- 6- net hoxy- quj i ne- Pcar boxylate (2d): The title

2b
[0144] Ethyl  6-fluoro-4-hydroxy-quinoline-3-carboxylate ~ (2b): The title
compound was prepared following the procedure described in Step 1 for the synthesis of 2a
using 4-fluoroaniline instead of aniline. 'H NMR (DMSO-dg) & (ppm): 1.15 (3H, t, T =7.080
Hz), 4.1 (2H, q, ] = 7.08 Hz), 7.61 (1H, dd, J = 8.30, 2.93 Hz), 7.68 (1H, dd, J = 9.03, 4.63
Hz), 7.80 (1H, dd, J = 9.27, 2.93 Hz), 8.56 (1H, s). m/z236.5 (MH").

Cl O
N/

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

(1H, s). m/z 254.6 (MH").
N-N
N
H
4d
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conpound was prepared follow ng the procedure described in Step 1 using

4- met hoxyani line instead of aniline. 1.14 NMR (DVBO d6) y%g W% 24 (3H, t,
J = 6.86 Hz)WOR0§IS48BH <), 4.19 (2H, q, J = 6.86 Hz), 5 48066208 3= 9. 06,
3.02 Hz), 7.53 (2H, m), 8.45 (IH, s). ink 248.3 (MH). CI 0 -- N 3d

[0151] Et hyl 4- G[Biﬁjo 68%{»@‘-’2‘-%5&%&'?9&#&&0% r%%lpg ¥ 'rchEz §g)o T(g&’)zt”rﬁe' e

conpound was prepared fol rocedure desc usi ng 2d.
[1] NM { (ma)poﬁnc(pim)repaiedﬁsll((@hg t}b,prQIed:Jerebdrlbdﬂ)ll;l S®p99>f(tl®|-$yn@slsdf 50 (21-1,

, J = 7.14 Hz) 2Q 4 2 d = 9.33, 2.74
1123, 77 1 e 3 kTt R DR BRaR) BEGE0D Sg 013 o7
rai z 265. 67.4267H,6, J(M/SMHZ&W ssr(ﬂH 266~ &i4lvlz9CH)z) 74?f7(1H dd J= 927 4.88 Hz),

1015218- Aletho§¥ Pheqy hydr o- pyrazol o- (4, 3-¢) lirt-3-one (41):
The dd, 7, 293 Hz),8 8 (2H, dd, 7= 7.58, 1.93 Hz), 8. 3(1H s). m/z 280.5

(MHY.

[0147] Ethyl  6,7-difluoro-4-hydroxy-quinoline-3-carboxylate ( 2¢). The title
compound was prepared following the procedure described Step 1 for the synthesis of 2a
using 3, 4-difluoroaniline instead of aniline. "H NMR (DMSO-dg) & (ppm): 1.15 3H, t, J =
7.08 Hz), 4.1 (2H, q, J = 7.08 Hz), 7.61 (1H, dd, J = 8.30, 2.93 Hz), 7.68 (1H, dd, J = 4.63,
9.03 Hz), 7.80 (1H, dd, J = 9.27, 2.93 Hz), 8.56 (1H, s). m/z254.3 (MH").

cl O
BOSRA
F N”

3c
[0148] Ethyl  4-chloro-6,7-difluoro-quinoline-3-carboxylate  (3¢): The title
compound was prepared following the procedure described in Step 2 for the synthesis of 3a
using 2¢ instead of 2a. 'H NMR (CDCl3) & (ppm): 1.47 (3H,t,J =7.08 Hz), 4.56 2H, q,J =
7.08 Hz), 7.72 (1H, d, J = 8.79 Hz), 8.39 (1H, d, ] = 8.78 Hz), 9.23 (1H, s). m/z271.6/273.6
(M'/M+2). m/z 272.6(MH").
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title conpound was prepared follow ng the procedure described in Step 3 using
3d and phenyl (}/dra2| ne. NWVR (DVsO-d6) 8 (PPm: 3.90 (311, 2 7.17 ORm,
7.27 (1H dd"’0308/15§4‘@6 2.64 Hz), 7,40 (214, n), 7.57 (PEIASIpEN6g0s 3 02 Hy)
7.67 (114, d, J = 9.06 14z), 8.20 (2H, m, 8.63 (11-1, s). mz 292.3 (M-r).
OHO 2e 101531Et hyI 4- hydr oxy- 7- met hoxyqui nol s Re- 3-car boxylate (2e): The title
conpound was prepared follow ng the procedure described in Step 1 using 3-

met hoxyani | i ne i nstead of aniline. NVR (DI\/BOG (ppm: 1.24 (3H, t, J = 6.86
Hz), 3.83 (311, s), 4.13 (214, q, J - eNfl), 6.96 (1H, nm), 8.04 (1H, d. J =
8.06 liz), 8.45 (111, s). ink 248.3FWM © 3e 101541Et hyl

4-chl or o- 7- ni et hoxy-qui ttol i tte- 3-carQox} I ale (3e): The title conpound was
prepared foll owi ng the procedure de§cri etllljll in Step 2 using 2e. 114 NWR

4e
[0149] 7,8-Difluoro-2-phenyl-2,5-dihydro-pyrazolo-(4,3-c)quinolin-3-one  (4e):
The title compound was prepared following the procedure described in Step 3 for the
synthesis of 4a, using 3¢ and phenyl hydrazine. 'H NMR (DMSO-ds) & (ppm):7.18 (1H, t, J
=7.82 Hz), 7.43 (2H, dd, J = 8.30, 7.33 Hz), 7.75 (1H, dd, J = 11.22, 7.32 Hz), 8.18, 3H, m),
8.90 (1H, s). m/z298.2 (MH").

OH O

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

[0151] Ethyl  4-chloro-6-methoxy-quinoline-3-carboxylate  (3d). The title
compound was prepared following the procedure described in Step 2 using 2d. 'H NMR
(CDCl3) & (ppm): 1.45 (3H, t, J =7.14 Hz), 3.99 (3H, s), 4.50 2H, q, J = 7.14 Hz), 7.48 (1H,
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WD 20118/ 154442PCT/ US2008/ 066205 (CDCI3) 6 (ppm): 1.45 (3H, t, J = 7,14 Hz),
3.98 (311, s), 4.46 (211, g, J = 7.14 Hz), 7.31011, dd, J = 9.06, 2.74 11z),
7.43 (111, dV0300815447 i7) = g 28 (1H d,"J = 9.34 Hz), SCIFSII6HS. rn/z
265.6/ 267.6 (M/NL+2). rnlz 265 6

(MY .
L0851 el 8 ARy YO RSEl 10, P 905190 The

title conpound was |be ep 3 using
3e and phemélé/lzy’dﬁel\zﬁ/mz).lrﬂn&\lm.QMQ (16) 6 (PPm: 3.86 (3H, s), 7.10 (3H, m,
7.38 (211, dd, J =8.24, 7.42 Hz), 8.09 (311, m, 8.65 (1H, d, J = 6.04 Hz).
mz 292.3 (NIFI.). OHO 21 101561101561FEt hyl

4- hydr oxy- 6-nmet hyl - gt ti nol i ne- 3-car boxyl ate ( The title conpound was
prepared followi ng the procedure described i ep 1 using 4-nethylaniline
instead of aniline. Il NWR (DNBC)dG) 6 (p 1.24 (3H, t, J = 6.86 11z),

2.39 (3H, s), 4.16 (21-1, q, J 6.86 Hz), 7. 9 (2H, br), 7.91 (1H, s), 8.46
(12-1, s). rn/z 232.3 (MH). 31 1043
4- chl or o- 6- rei hyl - qui nol i ne- 3- car boxyl & 0: The title conpound

H
i!

[0152] 8-Methoxy-2-phenyl-2,5-dihydro-pyrazolo-(4,3-c)quinolin-3-one (4f): The
title compound was prepared following the procedure described in Step 3 using 3d and
phenyl hydrazine. "H NMR (DMSO-dg) & (ppm): 3.90 (3H, s), 7.17 (1H, m), 7.27 (1H, dd, J
= 9.06, 2.64 Hz), 7.40 (2H, m), 7.57 (1H, d, J = 3.02 Hz), 7.67 (1H, d, J = 9.06 Hz), 8.20
(2H, m), 8.63 (1H, s). m/z292.3 (MH").

[0153] Ethyl  4-hydroxy-7-methoxyquinoline-3-carboxylate  (2e): The title
compound was prepared following the procedure described in Step 1 using 3- methoxyaniline
instead of aniline. "H NMR (DMSO-dg) & (ppm): 1.24 (3H, t, J = 6.86 Hz), 3.83 (3H, 5), 4.13
(2H, q, J = 6.86 Hz), 6.96 (1H, m), 8.04 (1H, d, ] = 8.06 Hz), 8.45 (1H, s). m/z248.3 (MH").

Cl O

Oy o
e N”

3e
[0154] Ethyl  4-chloro-7-methoxy-quinoline-3-carboxylate  (3e): The title
compound was prepared following the procedure described in Step 2 using 2e. 'H NMR
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was prepared follow ng the procedure described in Step 2 using 21 111 NWR
(CDC13) 6 WD 2008/ 154442PCTI US2008/ 066205 (ppm: 1.45 (31-1, t, J = 7.14 Hz),
2.61 (3H, s)WOZ08(54y g, J = 7.14 Hz), 7.66 (11-1, ddPCI/US2088/9642051, 92 Hz),
8.04 (111, d, J - 8.79 Hz), 8.17 (IH br), 9.13 (111, s). raiz 250.6 (M 0.

N-N 4h hyls 2¢ ny + - g - | 07 (4, 3- ' i n-3-one
(4h): The W@%@'\H/EB%WS ﬂ%?@%r ﬁplé‘rz%zg’ ?%%gfwgng%ﬂie’%& 1oL 0
Step 3 usi ddy J319.@nd.7p BEnyl43nyHr A di=ted7 HA); L20NNVR, OVED3¢ H3), 98 6 (H).: mZ 46 ( 3H,
s), 7.16 . 141 . OH, dd, J = 8.51, 7.14 Hz), 7.46 (1H, dd,
J): 8.52,(%&%@2@?%“4‘/%“‘@)-(’%5%%5-%?“@%: 8.51 Hz), 8.00 (1H, br),)8. 21 (2(11, dd,
J =7.69, 1.10 Hz), 8.66 (1H, s). tnlz 276.3 (Mn. [0159] Et hyl

4- chl or o- 2- et hyl - qui nol i ne- 3- cat boxyl ate (3g): A solution of

N-N
jen
4z
[0155] 7-Methoxy-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)quinolin-3-one (4g): The
title compound was prepared following the procedure described in Step 3 using 3e and phenyl
hydrazine. "H NMR (DMSO-ds) & (ppm): 3.86 (3H, s), 7.10 (3H, m), 7.38 (2H, dd, ] = 8.24,
7.42 Hz), 8.09 (3H, m), 8.65 (1H, d, J = 6.04 Hz). m/z292.3 (MH").

OH O
N0
N/
2f
[0156]  Ethyl  4-hydroxy-6-methyl-quinoline-3-carboxylate  (2f): The title
compound was prepared following the procedure described in Step 1 using 4-methylaniline
instead of aniline. "H NMR (DMSO-dg) & (ppm): 1.24 (3H, t, J = 6.86 Hz), 2.39 (3H, s), 4.16

(2H, q, J = 6.86 Hz), 7.49 (2H, br), 7.91 (1H, s), 8.46 (1, s). m/z 232.3 (MH").

cl O

od
N/

3f

[0157] Ethyl 4-chloro-6-methyl-quinoline-3-carboxylate (3f). The title compound
was prepared following the procedure described in Step 2 using 2f. 'H NMR (CDCl3) 6
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i satoi c anhydride in N, N-dinethylacetam de was added to a solution of sodium
hydride (1.1 equiv.) and ethyl acetoacetate (1.1 equiv.) in

N, N- di met hy 4888844 with stifling at room tenper at ur e PCYRE2H8966F e was
heated at 120 C for 10 m nutes. The solvent was renoved in vacuo and

4- hydr oxy- gs m\?\: hyd (ﬂﬂit,% Zplﬁo}\%&ﬁ@@g %j', G 59¢he (EtJ@b.lﬁ%?W.ﬁ%?(g%{, %}PE; St oxy

precipitate th wate tration. "A suspension

qui nol i ne 284via® Haf 8.0k étH,\d 1 1 8FAGERIBA7UEH Iy GHB G0 n/e25B6 (MiHAut es. To t he
cool ed reaction m xture was added aqueous ammoni a and the product was obtai ned
by extracting with nethylene chloride, dried over sodium sulfate and
concentrated in vacuo. itt NVR (CDC13) 8 (pp 1.45 (31-1, t, J =7.14 Hz),
2.72 (3H, s), 4.50 (211, q, J = 7.14 11z), (1H, t, J =7.69 Hz), 7.74 OH
dt, J =6.87, 1.10 Hz), 8.01 (11-1, d, .52 11z), 8.22 (111, ddd, J =
9.06, 0.82, 0.55 Hz). mz 250.7 (ML1l+).
1016014- Met hyl - 2- phenyl - 2, 5- di hydr o-
title conpound was synt hesized follo procedure described in step 3
usi ng 3g and phenyl hydrazine. 1H NWR ( dé) 5 (Ppm: 2.77 (3H, s), 7.13
(1H, t, J =7.42 Hz), 7.45 (311, m, 7.62 (2H, in), 8.20 (311, m. mMz 276.4
(MO, 2h [0161] Ethyl 4-hydroxy-6-trifl dbronethyl - qui nol i ne-3-carboxylate (2h):

The title conp was ed f ] t he procedure.descri ] i.n Step 1
for the syntnoddlst e bLapRERhnt ot s IR AR P TSRS ER OB T 1 ne.
(DVBO- d6) 8tl€ gmtifoundlw@Oprépatdd following the pébctdiiye dedered (n?tép 3 Gsing)3fand pHehyHz) , 7. 80
(11-1, d, J = 9.34 HZR/I 8.00 (i %), 8.39 (111, S} 8.64 (1H S;. mz 286.5
(M-11). hydrazine. "H NMR (DMSO-ds) & (ppm): 2.46 3H, s), 7.16 (1H, t, ] = 7.41 Hz), 7.41 (2H,

dd, J =8.51, 7.14 Hz), 7.46 (1H, dd, J = 8.52, 1.92 Hz), 7.58 (1H, d, J = 8.51 Hz), 8.00 (1H,

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

NI
4

0 Pfa-chmjnolin-3-one (41): The

Cl O
AN ]\O/\
P

N

3g
[0159] Ethyl 4-chloro-2-methyl-quinoline-3-carboxylate (3g): A solution of
isatoic anhydride in N, N-dimethylacetamide was added to a solution of sodium hydride (1.1
equiv.) and ethyl acetoacetate (1.1 equiv.) in N,N-dimethylacetamide with stirring at room
temperature. The mixture was heated at 120 °C for 10 minutes. The solvent was removed in
vacuo and 4-hydroxy-2-methyl-quinoline-3-carboxylic acid ethyl ester (2g) was precipitated
with water followed by filtration. A suspension of 4-hydroxy quinoline 2g was refluxed with
phosphorus oxychloride for 30 minutes. To the cooled reaction mixture was added aqueous
ammonia and the product was obtained by extracting with methylene chloride, dried over
sodium sulfate and concentrated in vacuo. 'H NMR (CDCls) & (ppm): 1.45 GH, t, J =7.14
Hz), 2.72 (3H, s), 4.50 (2H, q, J = 7.14 Hz), 7.62 (1H, t, ] = 7.69 Hz), 7.74 (1H, dt, J = 6.87,
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3h [0162] Et hyl 4-chloro-6-trifhtoromethyl-quinoline-3-carboxylate (3h): The
title conpound was prepared followi ng the procedure described in Step 2 for
t he synt hesi WO@P083&4420\D 2008/ 154442PCTI US2008/ 066205 usiPed/Bmop/psesad of 2a.
1H NV\R (CDC13) 8 (ppm: 1.46 (311, t, J - 7.14 112) 4.51 (211, g, J =7.14

HZ) 8 - 00 gib'kgﬁj%oﬁ(zl}q %9?%48%%%%),§2’Q glg%ol g %‘o%ﬁ% Hg), 08778 (1 H

[0163]2 Phenﬁh 8- tr|IIuoronEthyI-2,5-dihydropyrazolo (4, 3-c)guinolin-3-one
(4j): The title conpound was prepared follow ng the procedure described in
Step 3 of the synthesis of 4a, using 3b and phenyl hydrazine. 111 NWMR

(DMSO-d6) 8 (ppm):7.21 (111, 7.42 (214, t. 7.56 Hz), 7.97 (1H, d, J = 2.
Hz), 8.00 (114, d, J = 2.20 Hz), 8.20 (1H ¢
(2H dd, J =1.33, 0.83 H), 8.82 (1M, s) i Z 330.2 (MH).

O\/I\JCO
N
H
4i

[0160] 4-Methyl-2-phenyl-2,5-dihydro-pyrazolo[4, 3-c]quinolin-3-one (4i). The
title compound was synthesized following the procedure described in step 3 using 3g and
phenyl hydrazine. 'H NMR (DMSO-dg) & (ppm): 2.77 (3H, s), 7.13 (1H, t, ] = 7.42 Hz), 7.45
(3H, m), 7.62 (2H, m), 8.20 (3H, m). m/z276.4 (MH").

OH O

F 3C\m)l\o/\
P
N

2h
[0161] Ethyl 4-hydroxy-6-trifluoromethyl-quinoline-3-carboxylate (2h): The title
compound was prepared following the procedure described in Step 1 for the synthesis of 2a
using 4-trifluoromethylaniline instead of aniline. "H NMR (DMSO-ds) & (ppm): 1.26 (3H, t,
J=7.14 Hz), 4.22 (2H, q,J =7.14 Hz), 7.80 (1H, d, J = 9.34 Hz), 8.00 (m), 8.39 (1H, s), 8.64

(1H, s). m/z 286.5 (MH").

Cl O

N/

3h

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

compound was prepared following the procedure described in Step 2 for the synthesis of 3a

-41-
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OH 0 21 [0164] Et hyl 6, 7-dyl uor o- 4- hydr oxy- 2- met hyl - qui noli e-3-carboxyl ate
(2i): A solution of difiuoro-isatoic anhydride in N, N-di net hyl acet am de was
added to a S¥P&PGH4BF sodium hydride (1.1 equiv.) and EFRMYP24HWWAcCetate (1.1
equiv.) in N Ndinethylacetarnide with stirring at roomtenperature. The

m xture was.. 0: ' .. sol v S ved _i n vacuo
and Et hyl ?‘L}g-e%% fifleorg! h%@%@?mﬁbﬁ?&u“%ﬁ PLYah R at‘gq(‘zi) was
preci pit at 8d4\iz),18.00e Hy dd, 6 H %9 d.9DH7),i8.26r(@H] d@d.= L 1AHNVR7§ DNMBEQdd6y 10ppm) : 1. 21
(314, t, J - , 2.3 , S). 4.10 (2H, g, J = 7.14 Hz), 7.43 (1H dd.
J = 10.71, 0-??%@iéfgﬂl’}’.sgzm?ﬁﬁ(9?-%d@b = 10.69, 8.24 Hz. mz 268.7 (vile). WO
2008/ 154442PCTi | | S2008/ 0662115 a 0 3i 101651Et hyl

4-chl oro-6, 7-di fl uor o- 2- net hyl - qui nol i ne- 3- car boxyl ate (31): A suspensi on of

6, 7-di fl uor o- 4- hydroxy qui noline 21 was refl u wi t h phosphorus oxychl ori de
for 30 minutes. To the cool ed reaction m xture=was added agueous amoni a and
t he product was obtained by extracting w thyethyl ene chloride, dried over
sodi um sul fate and concentrated inpyacup. M- I=HNI R (CDCL3) 8 (ppm). 144 (3H,
t, J = 7.14 Hz), 2.70 (3H s), 4.50°p | 7.14 Hz), 7.62 (1H, t, J = 7.69
Hz), 7.78 (1H, dd, J = 10.71, 7.69 Hz) 795 (2H, d, J = 10.72, 8.24 Hz). miz
286.7 (MN. NN H

4
[0163] 2-Phenyl-8-trifluoromethyl-2, 5-dihydro-pyrazolo-(4, 3-c)quinolin-3-one

(4j): The title compound was prepared following the procedure described in Step 3 of the
synthesis of 4a, using 3b and phenyl hydrazine. 'H NMR (DMSO-dg) o (ppm):7.21 (1H, m),
7.42 (2H,t,J =7.56 Hz), 7.97 (1H, d, ] =2.20 Hz), 8.00 (1H, d, ] = 2.20 Hz), 8.20 (1H, ddd,
J=7.41,1.10, 0.83 Hz), 8.43 (2H, dd, ] = 1.33, 0.83 Hz), 8.82 (1H, s). m/z 330.2 (MH").

OH O
S
F N

2i

[0164]  Ethyl 6,7-difluoro-4-hydroxy-2-methyl-quinoline-3-carboxylate (2i): A
solution of difluoro-isatoic anhydride in N,N-dimethylacetamide was added to a solution of
sodium hydride (1.1 equiv.) and ethyl acetoacetate (1.1 equiv.) in N,N-dimethylacetamide
with stirring at room temperature. The mixture was heated at 120 °C for 10 minutes. The
solvent was removed in vacuo and Ethyl 6,7-difluoro-4-hydroxy-2-methyl-quinoline-3-
carboxylate (2i) was precipitated with water followed by filtration. 'H NMR (DMSO-d) &
(ppm): 1.21 (3H, t, J = 7.14 hz), 2.30 (3H, s), 4.10 (2H, q, J = 7.14 Hz), 7.43 (1H, dd, J =
10.71, 7.69 Hz), 7.82 (1H, dd, J = 10.69, 8.24 Hz. m/z268.7 (MH").

4



-0 4k

1016617, 8- Di f1 uor o- 4- met hyl - 2- phenyl - 2, 5- di hydr o- pyrazol o[ 4, 3- ci | qui nol i n- 3-
one (4k): THEOIBII¥4Eonpound was synt hesized fol | owi ng PREVSIHEEMEWFe descri bed
in synthesis of 4a using 3i and phenyl hydrazine. 1H NVR (DMSO-d6) 6 (ppm:
2.80 (3H, s), 6.87 (1H m, 7.19 (1H, n),076,4(111 m, 7.42 (1H, m, 7.61

(1H, m, 8.17 (1H, M. iniz 312.2 (MN. V\D 2008/ 154442PCTI US2008/ 066205
[0167] 7, 8-Di fl uoro-2- (thi ophen-3-y yoF 0>pyr azol o- 14, 3- chui nol i n- 3-
one (41): 1.05 equiv. of nethyl B-F [ t hi ophene- 2- car boxyl ate was added
to a solution of 3c in ethanol. After hr of stirring at room tenperature,

the solution was concentrated i n vacua 3and resi due was di ssolved in chloroform

and washed with ag. Sodi um bi carbonate solution, dried and concentrated in
vacua. The resu™¥g sBfd whlrashdéhaenss et waraineArar2oey!fe @i t B | N sodi um

hydr oxi de §Bbéb%i09 Rt QfdlfﬁQ)rdeﬂ&'&r@)?y qLﬁ‘&Jhﬂb Ei \%i rmdx@d A58 bh&spAGusodatlog@ncent r at ed
in vacua. The solid wa | tered,” wash wat er, dried and suspended in

et hanol . 1fr §6mlmmsh¢@rtb©<¢®édmtlmefﬁﬂawds added amaeisiaomaniaand the predsict ef | uxed
for 1 hr, %ﬁirq)'b aﬁn%? Pg’Wthr gé | GG %?énﬁg & {d%r\‘lﬁécf"lo%eﬁ’v@éﬁmﬁoidl Gt &g by

filtrati on he yell was co ed w copper er and qui noline and
stirred at cdi@énti@tetlon vdcuhoullH NMR—J(Gmmpe?f (Ppas: lrzeln(BHed J by7 4 Hizy, at70qpHa)d t he

i th ot ner o Sopa bl aeelil Ly ad ukE PRGHA A B AP R ioar "

acidified %g}; a, Ja£qa(§ 7 g@ql}g)tﬁa/zyggglﬂmypound 41 as yellow solid. 111-NWR
( DW SCd6) (ppm) : 7.58 (1H dd, 5.22, 3.30 Hz), 7.69 (1H, dd, J 11. 26,

7.14 Hz), 7.74(1H dd, J 522, 1.38 Hz), 7.80 (111, m, 815(111 dd, J =
10.7, 8.2 Hz), 8.77(1H, d, J = 6.2 Hz). ink.2(N411).
1016817, 8-Di fluoro-2-(2 3-pyridyl)-2,5-di hydyr azol o [ 4, 3-uinolin-3-one

N-N
F N
H

4k
[0166] 7,8-Difluoro-4-methyl-2-phenyl-2,5-dihydro-pyrazolo[4, 3-c Jquinolin-3-
one (4Kk): The title compound was synthesized following the procedure described in synthesis
of 4a using 3i and phenyl hydrazine. 'H NMR (DMSO-dg) & (ppm): 2.80 (3H, s), 6.87 (1H,
m), 7.19 (1H, m), 7.34 (1H, m), 7.42 (1H, m), 7.61 (1H, m), 8.17 (1H, m). m/z312.2 (MH").
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(4m): The title conpound was synthesized follow ng the procedure described in
synthesis of 4a using 3c and pyridyl-2-hydrazine.FIC . 111-NI VIR (D VI SO d6) S
(ppm : 7.31 (AQy200/1543482= 7 86 Hz), 7.73 (I H, dd, J = 11. 26?Tf¥1$4138/@42§0,5 8.01 (1H,
dt, J =8.79, 1.65 Hz), 8.16 (I H t, J = 8.24 F&) 8.24 (1H, d, J = 8.24 Hz),

8.50 (1M, d, 2167 8 7'8%;(2 Sro2thibhhen: Hfé)onﬁgﬁ%@rg%g éz%/'zflg)cé% aple 2) NN

6 [0169] 5- (2 6 t hyl no cl ro-pyrazol o-
(4, 3-c) quiawel(4In- BObchu\( 6f mefﬁlylh’i-hydrdzmyhmnpiEUﬁa-CMSmeep/as alded tml 4 ohitiog t he

rocedure degscri ed in.Ste r.th nt hesi s of
D B i ot Ky PG BRGITHra riet Badl Dok R TBraers At AR BT S ( pom
1.05 (3H, id ,vaalw-an@ re3fjue w’hs 38sdlvEllin cﬂloroiorm ﬁd%hedz\wﬂﬁa(ﬁ $ddidm U’l@arboaat95 (1H,
in), 3.15 (1H, 340 (1H, m, 3.60 m, n;L (1H, m,
7.55( 5H, utlolg M_Fonﬁe)ntratgd 30V 4Thestysultg1g4§gllq map su&yend? in e,g‘@gol@n(l ML1+).

Exampl € 3 stiked with IN sodium hydroxide solution for 30 minutes a01d1ﬁed with acetlc acid and

[017015- (4-(2- N@thoxyethy% pi per azi ne-1- carbonyd 2- phenyl - 2, 5-di hydr o-
concentrated in vacuo.” The solid was filtered, washed with water, dried and suspended in
ethanol. 1N 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 1N sodium hydroxide solution,
followed by extraction with ether. The separated aqueous layer was treated with active
charcoal, acidified with acetic acid to yield compound 41 as yellow solid. 'H-NMR (DMSO-
dg) & (ppm):7.58 (1H, dd, J =5.22, 3.30 Hz), 7.69 (1H, dd, J = 11.26, 7.14 Hz), 7.74 (1H, dd,
J =522, 138 Hz), 7.80 (1H, m), 8.15 (1H, dd, J = 10.7, 8.2 Hz), 8.77 (1H, d, ] = 6.2 Hz).
m/z 304.2 (MH").

[0168] 7,8-Difluoro-2-(2 -pyridyl)-2, 5-dihydro-pyrazolo[4, 3-c Jquinolin-3-one

(4m): The title compound was synthesized following the procedure described in synthesis of
4a using 3¢ and pyridyl-2-hydrazine. HCI. 'H-NMR (DMSO-dg) & (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, J = 8.24 Hz), 8.50 (1H, d, J = 3.85 Hz), 8.82 (1H, 5). m/z299.3 (MH").
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pyrazol o- (4, 3-0qui nolin-3-one (7): The title conpound was prepared foll ow ng
the procedure described in Step 4 for the synthesis of 5, using

N- ( 2- net hoxyRPRYBRFEr azi ne i nstead of 4- et hyl pi peri di RETNFRYEWE3) 6 (ppn):
2.4 (41-1, in), 3.35 (2H, m, 3.37 WD 2008/ 154442PCTFUS20081066205 (3H, s),
3.45 (4H, m, 3.8 (2H, m, 7.20 (1H, = 7.08, 1.22), 7.40-7.65 (H, m,
8.18 (2H, m, 8.22 (1H, s), 8.40 (1ﬁ?£#ﬁFi'raiz 432.6 (IMVEIL). Exanmple 4 N-N
O NTh 8 [0171] 5-(4-1 sopropyl pi perazi ne- | arbonyl) - 2- pheny1- 2,

5-di hydr o- pyrazol o- (4, 3- c9quinol in-3- (8): The title conmpound was
prepared following the procedure descriybgd in Step 4 for the synthesis of 5,

34 hyl pi peridine. LH NWR (CDC13) S
2.°75 (311, bin), 3.2 (2H, bm, 3.8
7.58 (2H, m, 8.18 (211, m, 8.25 (1H,

usi ng 4-isopropyl pi perazi ne instead_of y4-yn
(ppm: 1.0 (6H, d, 5.60), 2.40 (2H
(bm 2H), 7.20 (m 1I11), 7.42 (3HNLF
s), 8.42 (11-1, dd, Py

[ [=))

[0169] 5-(2,6-Dimethylmorpholine-4-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-
(4,3-c)quinolin-3-one (6): The title compound was prepared following the procedure
described in Step 4 for the synthesis of 5, using 2,6-dimethylmorpholine instead of 4-
methylpiperidine. '"H NMR (CDCl3) & (ppm): 1.05 (3H, d, J = 6.35), 1.38 (3H, d, J = 6.10),
2.76 (1H, m), 2.95 (1H, m), 3.15 (1H, m), 3.40 (1H, m), 3.60 (1H, m), 4.40 (1H, m), 7.20
(1H, m), 7.55( 5H, m), 8.20 (2H, m), 8.30 (1H, s), 8.45 (1H, m). m/z 403.5 (MH").

Example 3

Y

1

[0170] 5-(4-(2-Methoxyethyl)-piperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (7): The title compound was prepared following the
procedure described in Step 4 for the synthesis of 5, using N-(2-methoxyethyl)piperazine
instead of 4-methylpiperidine. 'H NMR (CDCl3) & (ppm): 2.4 (4H, m), 3.35 (2H, m), 3.37
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[(c Nk

S WR AR

7.57, 1.95). in/z 416.5 (MAL). Exanple 5 Q NN 9 [0172] 5- (2- Met hyl pyrrol
ine- 1 -carbonyl)-2-phenyl-2, 5-di hydro-pyrazol o-(4,3-e) quinolin-3 -one

): The titVe2¥HpBthd was prepared foll owing the proc@dufs2eecrisbed in Step
for the synthesis of 5 using 2-nethyl pyrrolidine instead of
-i net hyl ep 0 7. 8 (ppm:
52 (3H, p(gg) % %%4}{ W:L X\%ﬁ 1 g%@?ﬁ—ﬁf’? J"J@?g%%él 1@2})?5% %)2%@4 M,
.31 (11- Ip), BE2R (11B.A8.40X14, mbryz 4R.&KMKNI |, br), 7.20 (1H, m), 7.45 (211, t, J
8.24 Hz), 7.58 (211, n), 8.21 (211, d, J =8.51 Hz), 8.27 (11-1, br), 8.41
1, d, J =7.97 H). mz 373.4 (M11). Exanple 6 10
Example 4
N-N
N
o)\N/\

K/NT

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

joo

¢)quinolin-3-one (8): The title compound was prepared following the procedure described in
Step 4 for the synthesis of 5, using 4-isopropylpiperazine instead of 4-methylpiperidine. 'H
NMR (CDCls) 8 (ppm): 1.0 (6H, d, 5.60), 2.40 (2H, bm), 2.75 (3H, bm), 3.2 (2H, bm), 3.8
(bm, 2H), 7.20 (m, 1H), 7.42 (3H, m), 7.58 (2H, m), 8.18 (2H, m), 8.25 (1H, s), 8.42 (1H, dd,
1=17.57,1.95). m/z416.5 (MH").

Example 5

&

N-N
Sl
\ |

&

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

Step 4 for the synthesis of 5, using 2-methylpyrrolidine instead of 4-methylpiperidine. 'H
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1017315- (4- Phenyl pi perazine- 1 -carbonyl)-2-phenyl-2, 5-dihydro
-pyrazolO-(4, 3 - c¢) qui nolin-3 -one (10): The title conpound was prepared
fol |l owi ng t hWORPBEEtHt e described in Step 4 for the synthmEgisso®hHsss usi ng
1- phenyl pi perazi ne i nstead of 4-nethyl pi peri di ne. 11-1 NWR (CDC13) 5 (ppm:

5 15 (21 1M PRr ey T2 brabatod A ! ur ot 78S (mip 3 i &

N -N  H'NHnj, 3331\/(@1{2 83’&856414815’@31{329918/@@@%@5111) 7.45 gH t, J 824 Hz), 7.58
[0174] 5- (3 5-Di er azi ne- | - car bon hydr o- pyr azol o-

(4, 34qui nof?hm. %ﬁé (%g’lé) T 1hel He I3e27cﬂﬁpéﬂna4ﬁébl{,p¢ e‘paﬁé’& HZBI | ofgi 3784t he

procedure ribed in Step 4 for the synthesis of 5, using

2, 6-di met hyl pi'perazi ne instead of 4- methyl piperidine. 11-1 NMR (CDC, 13) 5
(ppm: 0.65 (3H, d), 1.1-3.9 (4h, bin), 7.20 (1H, m, 7.38-7.62 (5H, nm, 8.18
(2H, in), 8.21 (1H m, 8.41 (1H, Exa&ige6402 5 (M- 1+). Exanple 8

[0173] 5-(4-Phenylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)
quinolin-3-one (10): The title compound was prepared following the procedure described in
Step 4 for the synthesis of 5, using 1-phenylpiperazine instead of 4-methylpiperidine. 'H
NMR (CDCls) & (ppm): 3.0-4.2 (8H, bs), 6.80 (2H, m), 7.24 (4H, m), 7.40 (3H, m), 7.61 (2H,
m), 8.18 (2H, m), 8.27 (1H, s), 8.42 (2H, m). m/z450.5 (MH").
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12

[0175] 5- (Pi peri di ne- 1- car bony0- 2- phenyl - 215- di hydr o- pyr azol o- (4, 3- Oqui nol i n-
3-one (12): WRBIIE conpound was prepared fol | owi ng t RETHEWERWEIE descri bed

in Step 4 for the synthe3|s of 5, using piperidine instead of

o) 720 (TGN o 58 Mg Plon 2 e b et campl e o

NN 13 101(2:631§qﬁh&mp}w (n@ %e:artlaowﬂﬁouad e MtdpagedS folloidr BrePyrbesaaleo- (4, 3-

c) qui nol i n- 3-one The tide compound was prepared, follomnng

t he procedure

descri bed fgycribsg e‘B Siel? dr for e §¥lﬁb%§s?f35>o¥‘s“¥ 2&54‘??@‘5}1}’118‘@64"?6?1? Aestedstetd of
4- met hyl pi B%%l‘ﬂi @ﬁdméL ‘%)%NIN'YBW@#)G 0(635'3‘?1 d)313t5594(4@1 (nﬁj"7 ﬁ@lr@H £,20 (1H,

in), 7.38-7.6
(MO, Exanpf.88- 1(62 (SH m) 8.18 (2H, m), 8.21 (1H, m), 8.41 (1H, m) m/z4025 (MH)

Example 8

12

raiz 375.5

[0175] 5-(Piperidine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)quinolin-

3-one (12): The title compound was prepared following the procedure described in Step 4 for

the synthesis of 5, using piperidine instead of 4-methylpiperidine. 'H NMR (CDCl3) &
(ppm): 1.05 (6H, bm), 3.1-3.9 (4h, bm), 7.20 (1H, b), 8.22 (1H, m), 8.41 (1H, m). m/z 387.5

(MH).

as

13

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

¢)quinolin-3-one (13): The title compound was prepared following the procedure described in
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14 [0177]5-(4-Allyl pi perazine-1

-carbonyl)-2 hen 1- 2, 5-di hydro-pyrazol o-('3-c) quinolin-3-one (14): The title
conpound ma§wg ?%ﬂ foll owi ng the procedure descri bedPCH/USI08$0642060r t he

synt hesis of 5, u3|ng 1- aIIyIplpera2|ne i nstead of 4-nmethyl pi peridine. 11-1

NMR ( CDC1 d_J = 2 2H,

3. 48( ( 211%)“’1” ‘)‘(f‘prpt[ﬂ%ﬁy%ﬁeff éfﬂ%)“““% ‘&‘gpll"ilfi ‘“S%‘“‘)"‘tg )"E 42&*’%3‘.‘&\"“?%’? )'%{ gﬁl’ﬂ? 1( .
7.21 OH, tCDELF88pHd): Ha)s,4 (7(845 b(ra,lrﬂ 20M1H, %n)§43821&21(5th) B18101H( zrbl,sdl J 8 79
Hz), 8.21 J =7,56, 1. mz 414.6 (M - 11. 15

_ 49! ég%erhﬁﬁlﬁﬁbeﬁ[ ?66%56%3205 [0178] 5- (4 Isopropylplpe

razi ne- I-carbonyO 242 ' -fl uorophenyl) -2, 5-di hydro-
pyrazol0- (4, 3- oqui nolin-3-one (15): The title conmpound was prepared foll ow ng
the procedure described in Step 4 uStampledld and 1-i sopropyl pi perazine. |H NWR

(CDC13) 8 (ppm): 1.05 (6H, d, J 5.60), -2.85 (5H, bm), 3.20 (2H, bm), 3.82
(211, tn), 7.20 - 7.66 (7H, n), 8.32 (1@), 8.36 (1H, m. mz 434.5 (MN).

ONTh 16 [0179] 5- (4- Met hyl pi per azi ne- | rbony0-2-(2 '-.fluorophe
nyl)-2,5-cii hydro- N-N

)

N
14

[0177] 5-(4-Allylpiperazine- 1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)
quinolin-3-one (14): The title compound was prepared following the procedure described in
Step 4 for the synthesis of 5, using 1-allylpiperazine instead of 4-methylpiperidine. '"H NMR
(CDCl3) 6 (ppm): 1.11 (1H, d, J = 6.59 Hz), 2.65 (2H, m), 3.00 (2H, m), 3.48 (2H, m), 3.82
(2H, m), 5.18 (1H, s), 5.21 (1H, m), 5.81 (1H, m), 7.21 (1H, t, J = 8.54 Hz), 7.45 (2H, m),
7.64 (2H, m), 8.19 (2H, d, J = 8.79 Hz), 8.21 (1H, s), 8.44 (1H, dt, J = 7.56, 1.22 Hz). m/z
414.6 (MHM.
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pyrazol o- (4, 3-0qui nolin-3-one (16): The title conmpound was prepared foll ow ng
the procedure described in Step 4 using 4b and 1-nethyl pi perazine. 11-1 NMR
(CDC13) 3 (ppRpesasee (3H, s), 2.60 (4H, br), 7.65 (71- PCTHF20080@YS(2H, m).
infz 406.4 (M-it). Exanple 13 0- WD 2008/ 154442PCl 7U S2008/ 066205

1018015- (4- 1sopg Ip| zines carb 0 2- -2, 5-di hydro-
pyr azol o- (4, 3- ng 01|5 E{a é)yl(’ivffqszhe afll’olnf’éi{%n%é%?f’gﬂe’w?g% %Ped fol | owi ng
t he procedyreode8Crdpeebling- cSieep154 lme Nigtled Cordpshind - wad Prepaiet pfopewigi .. NVR

CDC13) 8 = 6.59 Hz), 2.23 (2H, b 67 (3H, br
Eo,. 20 (éll,érgq%)ri?nesdemlbeéﬂ Steg) 4 usmgzib(em lb%yropﬁpmerezm H{?\M{ e l(z) 85 (3?4 n,

8.00 (2H, @Whm):8.03Q6ka1d. B~ DE)), 285 é%s((ﬁﬁ bn?fézo (A, B 4985 7 5xanpke 14 O-
18 1018115~ ( 4~ Met hyl pi pera2|ne 1- carbon - et hoxyph nyO 2, 5-di hydr o-
(7H, m), 8.32°(1H, b), 8.36 (1H, m). m/z4345(MH)

Example 12

[0179] 5-(4-Methylpiperazine-1-carbonyl)-2-(2 -fluorophenyl)-2, 5-dihydro-
pyrazolo-(4,3-¢)quinolin-3-one (16): The title compound was prepared following the
procedure described in Step 4 using 4b and 1-methylpiperazine. 'H NMR (CDCl3) & (ppm):
2.35 (3H, s), 2.60 (4H, br), 7.65 (7H, m), 8.30 (2H, m). m/z 406.4 (MH").

Example 13
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pyrazol o- (4, 3-0qui nolin-3-one (18): The title conpound was prepared follow ng
the procedure described in Step 4 using 4c and 1-nethyl pi perazine. 111 NWR

(CDCl 3) 8 (ppRyesRsdsy (31-1, s), 2.35 -- 2.68 (4 11, br)"CT@JS@BS/Qﬁ?NS br), 3.80
(3H, s), 3.83 (2H br) 7,0 (211, m, 7 40 -7.65 (311, , 8.00 211 m 8. 30

EéiéZ] ?%4 I soi‘% op I p| e)rj“%é)kdly\géfp%%%lr [élo g)g%%h%y}%e%{ﬂ%?@ddl I hydr o-

pyr azol o- (Hr@elgdi3rgduimvid-3eme (17%) Thd hﬁlet lcdnhpmmonwmjrpﬁkpms pilepiagetief ol | owi ng
t he procedure des r| Ste sing 4d and 1-isopro azin [11 NWR
(cDal 3) 8 KPPy %f‘gf-? glﬁp Bsm%% ‘lqlél)ls"pi"pg\b‘gnftez‘fﬂzl“lebr?Iy g’ﬂgg‘: § 3.24

(2h br), @Bedf 1(BHembA) = .5b81z). 7 d 2. 69
or). Ga F?)1 FdﬁH 3%1 ! ﬁb bzr),) 2?%2(145 b? 218Y (318, 19%3(21)121{ Qr% 3]8(F(3$1 %)1
3.82 (2H, br), 70(2H m), 7.40 -7.65 (3H, m), 800(H m), 8.30 (lH br), 842(1H br).

m/z 446.6 (MH™).

Example 14

[0181] 5-(4-Methylpiperazine-1-carbonyl)-2-(4 -methoxyphenyl)-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (18): The title compound was prepared following the
procedure described in Step 4 using 4¢ and 1-methylpiperazine. 'H NMR (CDCls) & (ppm):
2.35 (3H, s), 2.35 — 2.68 (4 H, br), 3.25 (2H, br), 3.80 (3H, s), 3.83 (2H, br), 7.0 (2H, m),
7.40 -7.65 (3H, m), 8.00 (2H, m), 8.30 (1H, br), 8.42 (1H, br). m/z418.5 (MH").

Example 15
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[ 0183] 5- 0- Met hyl pi per azi ne-1-carbonyO- 8-fl uor o- 2- phenyl - Z5- di hydr o-

pyrazol o- (4, 3-0qui nolin-3-one (20): The title conmpound was prepared follow ng
t he procedur¥0d¥8ds4i¥ed in Step 4 using 4d and 1-inet hylPEITE2MPG205 11-1 NVR
(CcbC13) 3 (ppm: 2.25 (311, s), 2.46 (411, br), 3.25 (211, br), 3.80 (2H, br),
7.20 - 7.50 (5H, m, 8.03 (111, dd, J I 8.30, 2.68 Hz), 8.15 (2H, m, 8.26
(1H, s). rn/z 406.5 (M1). Exanple 17 D 20418/ 154442PCP11S2008/ 066205 21

[ 0184] I5 (21 I goﬂﬁmw IpiﬂQ@FBIWrmiﬂweec&ﬁrbﬁ]nwrbonlﬂ)-%ﬂﬁo}*d-ﬂ@géhyfb  BlEIN- 285]: d: Ihydr o-
pyrazol o- (4, i ngl i n-3-one The title compound was prepared follow ng
t he pr oced %208’ éérﬁ%’é?linrf “@tle kﬁl dfet ke SOMPPHEE WapPrepagsd; ﬁﬁ‘o‘ﬁl’é‘gaﬂﬁ

1-i sopropyhBih . (6 5 Hz), 2.6
(aH hr). }Lzr @{e%k&%ed H—%te%"\ﬁugl &3a)nd61 1@(51959{ é)lﬂer%ea, ‘I'\IJI\@II%‘%(SZ]?C%E)%SQ Hz)

7.35 (114, (pam) 1.01(6H, 4.3, 2@60 Hz}sg SHﬁéH b?), 180(12H,m)rr3 24 @h18),334,(2H) br),8.136 (1H s).

iz 452.5 (M sl VP RA0R! 164412PCTS 530985860208, EXAMRIS mhBisgONTh

(MH").

Example 16

O

[0183] 5-(4-Methylpiperazine-1-carbonyl)-8-fluoro-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (20): The title compound was prepared following the
procedure described in Step 4 using 4d and 1-methylpiperazine. 'H NMR (CDCl3) & (ppm):
2.25 (3H, s), 2.46 (4H, br), 3.25 (2H, br), 3.80 (2H, br), 7.20 — 7.50 (§H, m), 8.03 (1H, dd, J
= 8.30, 2.68 Hz), 8.15 (2H, m), 8.26 (1H, s). m/z 406.5 (MH").

Example 17
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22 [0185] 5- (4- Met hy1pi per azi ne-| -carbony0-7, 8-di fl uoro- 2- phenyl - 2, 5- di hydr o-
pyrazol o- (4, 3-0qui nolin-3-one (22): The title conpound was prepared follow ng
the procedur¥Od@8dpitbed in Step 4 of the synthesis of 5PGIIUSYOHEs620Ad

1- net hyl pi perazi ne. 14 NVR (CDC13) 8 (ppm): 2.40 (314, s) 2.55 (4H, br), 2.80
(111, m, 3.3 -4.0 (414, br), 7.18 (IH t J =7.57, 0.89 Hz), 7.35 (1H, dd,
J =11.23, 6.59 Hz), 7.45 (2H, in), 8.16 N, nm), 8.22 (1H, s). rn/z 424.5
(MN. Exanple 19 NN 23

[ 0186] 5- (4- 1 sopropyl pi perazi ne-1| - car botyl) - 8- nei hoxy- 2- phenyl - 2, 54i hydr o-

pyr azol o- (4, 3-0qui nol i n-3-one (R); 2 <t e conpound was prepared foll ow ng
the procedure described in Step 4 ng|41 and 1-isopropyl pi perazinc. 1H NMR
(CDC13) (ppm: 1.0 (6H, d, J = & N7 2.55 (4H, br), 2.80 (1H, m, 3.24
(2h, br), 3.80 (2H, br), 7.18 -7.5 (54H, 8.05 (1H, dd, J 8.31, 2,69 Hz),
8.18 (2H, m, 8.30 (1H br). ink 4465 (Mﬁh'\% Exanpl e 20 NN

21
[0184] 5-(4-Isopropylpiperazine-1-carbonyl)-7,8-difluoro-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (21): The title compound was prepared following the
procedure described in Step 4 of the synthesis of 5 using 4e and 1-isopropylpiperazine. 'H
NMR (CDCls) & (ppm): 1.02 (6H, d, J = 6.55 Hz), 2.6 (4H, br), 2.80 (1H, m), 3.3 -4.0 (4H,
br), 7.18 (1H, tt, J = 7.57, 0.89 Hz), 7.35 (1H, dd, J = 11.23, 6.59 Hz), 7.45 (2H, m), 8.16
(3H, m), 8.26 (1H, s). m/z452.5 (MH").
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O ON N./ 24 [0187. 15-(4-1sopropyl pi perazi ne-1

-carbonyl) - 7- net hoxy- 2- phenyl- 2, 5- di hydro- pyrazol o- (4, 3- %qui nol i n- 3- one

(24): The tiVPaV&dHpBund was prepared foll owi ng the profEdYPEOHVEWFi bed Step 4
using 4g and 1-isopropyl pi perazi ne. NVR (CDC13) 13 (ppm: 0.98 (611, d, J =

6.59 Hz), 2.44 (4H, hr), 2.80 (1H, . 24 (2H, br), 3.80 (211, br), 3.82
(3H, s), 6.79 (1H, d, 3 = 2.20 Hz), 1. H dd, J = 8.79, 2.20 Hz), 7.10
(1H, in), 7.38 (2 m, 8.12 (21-1, m, 8.1 H s), 8.30 (1H, d, J = 8.06 Hz).
mz 446.5(MN. Exanple 21 NN ONTh 25
N-N
F N
O)\N/\
LUNC
22

[0185] 5-(4-Methylpiperazine-1-carbonyl)-7,8-difluoro-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (22): The title compound was prepared following the
procedure described in Step 4 of the synthesis of 5 using 4e and 1-methylpiperazine. 'H
NMR (CDCls) 8 (ppm): 2.40 (3H, s) 2.55 (4H, br), 2.80 (1H, m), 3.3 -4.0 (4H, br), 7.18 (1H,
tt, J = 7.57, 0.89 Hz), 7.35 (1H, dd, J = 11.23, 6.59 Hz), 7.45 (2H, m), 8.16 (3H, m), 8.22
(1H, s). m/z424.5 (MH").

O)\N/\

K/NT/

[0186] 5-(4-Isopropylpiperazine-1-carbonyl)-8-methoxy-2-phenyl-2, 5-dihydro-

23

pyrazolo-(4,3-c)quinolin-3-one (23): The title compound was prepared following the
procedure described in Step 4 using 4f and 1-isopropylpiperazine. 'H NMR (CDCl3) &
(ppm): 1.0 (6H, d, J = 6.60 Hz), 2.55 (4H, br), 2.80 (1H, m), 3.24 (2h, br), 3.80 (2H, br), 7.18

~ 7.5 (5 H, m), 8.05 (1H, dd, J = 8.31, 2.69 Hz), 8.18 (2H, m), 8.30 (1H, br). m/z 446.5
(MH").
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1018815- (4- |sopropyl pi perazine- |-car bonyl)-8-nethyl- 2-phenyl-2, 5-dihydro-
pyrazol o- (4, 3-c)quinolin-3-one (25): The title conpound was prepared
fol | owi ng t &OBPBEA&Ur e described in Step 4 using 4h and®CT/US2008/066205

1-i sopropyl pi perazine. 11-1 NWMR (CDC13) (ppm: 1.00 (6H, d, J = 6.60 Ifz),
2.45 (211, br), 2.55 (3H, s), 2.75 (314, m, 3.24 (2H, hr), 3.84 (211, br),
7.22 (1H, 4, J = 7.41 Hz), 7.33 (1l-1, d, J8.79 1iz), 7.44 (3 FI, m, 8.20
(31-1, m, 8.23 (111, s). ni/z 430.BbxdnMle2d, Exanple 22 NN 26

[ 0189] 5- (441el hylpi peraz ne-| -carbonyl) - 8-net hyl - 2- pheny1- 2, 5- di hydr o-

pyrazol o- (4, 3-c) qui nolin-3-one (26): The g::}eeconpound was prepared foll ow ng
the procedure described in Step 4 using 4 nd 1- et hyl pi perazi ne. NVR ( CDC13)
S (ppm: 2.33 (311, s), 2.45 (21-1, br)N~' 52 (3H, s), 2.45 (211, br), 3.24
(214, br), 3.84 (2H, br), 7.22 (11 : , 7.33 (111, d, J ----
8.79 Hz), 7.44 (3 11, m, 8.20 (31 : s). ni/z 402.4 (1'411).
WO 20081154442PCT/U82008/066205\: i

[0187] 5-(4-Isopropylpiperazine-1-carbonyl)-7-methoxy-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (24): The title compound was prepared following the
procedure described Step 4 using 4g and 1-isopropylpiperazine. 'H NMR (CDCls) & (ppm):
0.98 (6H, d, J = 6.59 Hz), 2.44 (4H, br), 2.80 (1H, m), 3.24 (2H, br), 3.80 (2H, br), 3.82 (3H,
s), 6.79 (1H, d, J = 2.20 Hz), 7.05 (1H, dd, J = 8.79, 2.20 Hz), 7.10 (1H, m), 7.38 (2 H, m),
8.12 (2H, m), 8.14 (1H, s), 8.30 (1H, d, J = 8.06 Hz). m/z 446.5(MH").
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[ 0190] 5- (' 4- Hydr oxypi peri di ne-| - ear bony1l) - 8- net hyl- 2- pheny1- 2, 5- di hydr o-
pyrazol o- (4, 3-e)qui nolin-3-one (27): The title conpound was prepared foll ow ng
t he procedur¥Od¥édiPed in Step 4 using 4h and 4- hydr ox PEPTHERNHIAWS11INI VI f t
(CDC13) b (ppm: 1.90 (411, br), 2.51 (311, s), 3.11 (1H, br), 3.42 (111, br),
3.78 (111, br), 4.10 (211, br), 7.28/ t, J =7.41 Hz), 7.33 (111, d, J =
8.79 Hz), 7.44(3 H, m, 8.20 (311, , 3. H, s). raiz 403.5 (MN. Exanple
24 Q N-N 28
[ 0191] 5- (' 4- F7uor opi peri di ne-| - car bonyO- t hyl- 2- phenyl- 2. 54i hydr o-
pyrazol0-0, 3-O0qui nolin-3-one (28): Theyntle compound was prepared follow ng
the procedure described in Step 4 usin and 4-fluoropiperidine. 111 NIVIR
(CDC13) 5 (ppm: 1.90 (411, br), 117 s), 3.58 (4H, hr), 5.00 (111, br),
7.22 (111, t, J =7.41 11z), 7.33 d, =8.79 Hz), 7.44(3 H m, 8.20
(311, m, 8.23 (H, s). raiz 405.5 (M)\. WO 2008/ 154442PCTI US2008/ 066205 29
O N

K/NY

23

@]

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

Example 22

[0189] 5-(4-Methylpiperazine-1-carbonyl)-8-methyl-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (26): The title compound was prepared following the
procedure described in Step 4 using 4h and 1-methylpiperazine. '"H NMR (CDCl3) & (ppm):
2.33 (3H, s), 2.45 (2H, br), 2.52 (3H, s), 2.45 (2H, br), 3.24 (2H, br), 3.84 (2H, br), 7.22 (1H,
t, ] =7.41 Hz), 7.33 (1H, d, J = 8.79 Hz), 7.44 (3 H, m), 8.20 (3H, m), 8.23 (1H, s). m/z
402.4 (MH".
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[ 01921544- Met hyl per hydr o[ 1, 4] - di azepi ne-| - car bony1l) - 8- ner hyl - 2- phenyl - 2, 5-

di hydr o- pyrazol o- (4. 3-0qui nolin-3-one (29): The title conpound was prepared
fol | owi ng t NEOBPSA&dtr e described in Step 4 using 4h an®CT/US2008/066205

1- met hyl perhydro[ 1, 4] - Di azepine. NVR (CDCI3) 6 (ppm: 1.90 (4H, hr), 2.51 (3H,
s), 3.58 (411, In:), 5.00 (1H, br), 7.22 (1H, t, J = 7.41 Hz), 7.33 (1H, d, J
= 8,79 Hz), 7.44 (3 H m, 820 (3H m, 8.23 (1H, s). raiz 416.5 (M.-O.
Exanple 26 30 Example 23

10193j 5- (4- 1- 1ydr oxypi peri di ne- 1- car bonyl)-2- phenyl - 2, 5- di hydr o- pyrazol o- (4, 3-
cktrinolin-3-one (30): The ride conpound prepared follow ng the procedure
described in Step 4 using 4-hydroxypi periy@he instead of

4- et hyl pi peri di ne. NVR (CDC13) 8 (ppr‘r)N’l\l 0 (3H, d, J =6.59), 1.6 (4H, m,
1.84 (111, m, 3 14 (1H, m, 3. =04. 01, (1H m, 4.60 (11-1, m,
7.20 (1H, t, J 8.57), 738(IH 7|68742(4H In), 818 (2H, m, 8.28
(1H, s), 8.44 (1H, d, J =8.81 Hz)™>aNliz 387.5 (MH). Exanple 27

PN
’ NKN/LOH

27
[0190] 5-(4-Hydroxypiperidine-1-carbonyl)-8-methyl-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (27): The title compound was prepared following the
procedure described in Step 4 using 4h and 4-hydroxypiperidine. 'H NMR (CDCls) 8 (ppm):
1.90 (4H, br), 2.51 (3H, s), 3.11 (1H, br), 3.42 (1H, br), 3.78 (1H, br), 4.10 (2H, br), 7.22
(1H,t,J =7.41 Hz), 7.33 (1H, d, J = 8.79 Hz), 7.44 (3 H, m), 8.20 (3H, m), 8.23 (1H, s). m/z
403.5 (MH").

28
[0191] 5-(4-Fluoropiperidine-1-carbonyl)-8-methyl-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (28): The title compound was prepared following the
procedure described in Step 4 using 4h and 4-fluoropiperidine. 'H NMR (CDCL) & (ppm):
1.90 (4H, br), 2.51 (3H, s), 3.58 (4H, br), 5.00 (1H, br), 7.22 (1H, t, J = 7.41 Hz), 7.33 (1H, d,
J=8.79 Hz), 7.44 (3 H, m), 8.20 (3H, m), 8.23 (1H, s). m/z 405.5 (MH").
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31 1019415- (4-1sopropyl pi perazi ne-1| -carbonyl)-8-fluoro-2-pyridyl-2,5-di hydro-
pyrazol o- 14, 3-0qui noli n-3-one (31) The title conpound was R}r epared foll ow ng
t he pr ocedur‘@oa@@/é?“'r‘ﬁed in Step 4 using PCT/US2008/066205
8-fluoro-2-pyridyl-2,5-di hydro-pyrazol o- (4, 3- e)quinoline-3-one and
1-i-propyl pi perazine. 1H NWVR (CDC13) 8 (ppm: 1.0 (6H d, J = 6.59 Hz), 2.51
(4H, br), 2.66 (1H, m, 3.55 (2H, m, 3.68 (111, br), 3.85 (111, br), 6.70
(11-2, m, 7.18 (211, m, 7.60 (21IExamp)e257.82 (211, m, 8.21 (1H dd, J =
9.06, 5.50 Hz), 8.90 (IH, s). rn/z 434.5 . Exanple 28 32

1019515- (D net hylam nocar bonyl) - 2- phenylé:%ﬁ di hydr o- pyra2010- (4, 3- Ocp
olin-3-one (32) The title conpound was prepared foll ow ng the procedure
described in WD 21108454142PCUUS2008/1968%205 Step 4 for the synthesis of 5,

usi ng di net hyl am ne instead of 4< h Fperidine. 111 NNW (CDCL.3) 8 (ppm:
2.88 (31-1, br), 3.26 (31-1, br), 6 (1H m, 7.38 (3H, M, 7.55 (2H, m,
8.18 (2H, dd, J = 7.41, 1.10 Hz), ®&2NT(1H s), 8,42 (1H dd, J = 7.69, 1.37
Hz), . /z 333.6 . Ex le 29
) nn/ z (MM anpl e O)\N/\
29

[0192] 5-(4-Methylperhydro[1,4]-diazepine-1-carbonyl)-8-methyl-2-phenyl-2, 5-
dihydro-pyrazolo-(4,3-c)quinolin-3-one (29): The title compound was prepared following the
procedure described in Step 4 using 4h and 1-methylperhydro[1,4]-Diazepine. 'H NMR
(CDCl3) & (ppm): 1.90 (4H, br), 2.51 (3H, s), 3.58 (4H, br), 5.00 (1H, br), 7.22 (1H, t, J =
7.41 Hz), 7.33 (1H, d, J = 8.79 Hz), 7.44 (3 H, m), 8.20 (3H, m), 8.23 (1H, s). m/z 416.5
(MH.

Example 26

[0193] 5-(4-Hydroxypiperidine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4, 3-
c)quinolin-3-one (30): The title compound was prepared following the procedure described in
Step 4 using 4-hydroxypiperidine instead of 4-methylpiperidine. 'H NMR (CDCls) & (ppm):
1.0 (3H, d, J=6.59), 1.6 (4H, m), 1.84 (1H, m), 3.14 (1H, m), 3.30 (1H, m), 4.01, (1H, m),
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N-N 33 [0196] 5- (4- N, N-Di nzet hyl am nopi per idine -

1- carbonyl) - 2- phenyl - 2, 5-di hydro- pyrazol o-(4,3-c)quino fin-3-one (33): The
title conpoutfl 2WEd>4tepared fol | owi ng the procedure des@CrBER##6B5ep 4 for
t he syntheS|s of 5 using 4-N, N-di net hyl arni nopi peridine. IH NV (CDC13) 8

(ppm 0 §2 , (3, 2H br).,
3.58 (2H. ]%6%(% mfy: 2()](1181 : t)ir{3|)57m77 3581 '?’%’P-’ ?lélgl h ,(41%’?2)2?(13&@3) g’%’%@@( (21-1,
ni.), 8. 2&)(8244(1H)d,]&8283I({ﬂ):lm&383)3(M8{*)44 (1H, dd, J 6.32, 1.10114 m z 416.5
(ML-11). WD 20081154442PCT/ US20081066205

1019715- (' 4-1 sopropyl pi perazi ne- 1- car bonyO- 8- nor phol i no- 2- phenyl - 2, 5-

cli hydro-pyrazol o- (4, 3-0qui nol i n- 3-pan3#) The title conpound was prepared
foll owi ng the procedure described in Step usi ng
8-nnrpho|ino-2-pheny|-2,5-dihydro-pyraZO/b- 4, 3- c)quinoline-3-one and
1-isopropyl pi perazine. NVR (CDCI3) 5 (ppm=N1.02 (6H d, J 6.59 1-14,
2.40-2.84 (6H, br), 3.20 (211, br), 3. @au(411 br), 3.93 (4H, U ), 7.24 (311,

ti, J =8.77, 1.22 Hz), 7.35 d, >9. 03 Hy, 7.45 (211, dd, J 8.06, 7.32 Hz),
7.73 (111, d, J = 2.73 Hz), 8.16 1, s), 8.20(211). mz 416.5 (lvan.
Exanple 31 C 35 N

0*“0

[0194] 5-(4-Isopropylpiperazine-1-carbonyl)-8-fluoro-2-pyridyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (31) The title compound was prepared following the
procedure described in Step 4 wusing 8-fluoro-2-pyridyl-2,5-dihydro-pyrazolo-(4,3-
c)quinoline-3-one and 1-i-propylpiperazine. 'H NMR (CDCl3) & (ppm): 1.0 (6H, d, J = 6.59
Hz), 2.51 (4H, br), 2.66 (1H, m), 3.55 (2H, m), 3.68 (1H, br), 3.85 (1H, br), 6.70 (1H, m),
7.18 (2H, m), 7.60 (2H, m), 7.82 (2H, m), 8.21 (1H, dd, J = 9.06, 5.50 Hz), 8.90 (1H, s). m/z
434.5 (MH").

Example 28

N
LY
N
O)\ITJ/

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

¢)quinolin-3-one (32) The title compound was prepared following the procedure described in
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1019815- (4- | sopr opyl pi per azi ne- 1- car bonyO- 8- f | uor o- 2- (4-chl oropheny1) -2, 5-
di hydr o- pyrazol0- (4, 3-0qui noli n-3-one (35): The title conpound was prepared
fol | owi ng t hWORP@EEHH e described in Step 4 using PCT/US2008/066205
8- fl uoro- 2- (4-chl orophenyl) -2, 5-di hydr o- pyrazol o- (4, 3-c) quinolin-3-one and
1-i sopropyf.pi azine.. |11 NVR. 13) . 5. (ppm:, 1.03 (61-1, d, ;] = 6.60 flz),
2.56 (411, é’%? ? %{”2. %8Vt %Igs “%’g?%teg’)ﬂam"%f‘ﬁ@@ %‘zﬁ"(‘?@?‘l’f’%‘il?e- 71.;14‘@4?211, d,~J
= 9.06 Hz)(CDCIHG (pidh: 288 (3H, bP), 9.-2@@3H,3)r)97.1$‘%])11, mg,-ﬁﬁs GHlA), 75 28, m), 8184, 4. 67
Hz), 7.87 élll dd, J = 8.79, 3.02 HZP<£, 8.24 (2H_d, J = 9.06 H , ,8.76 (11-1,
br), ink 468 ¢ddRu4l 1.10 Bea 37 4182), 82N HaliTh=369, 1.37 Hz),. m/z333.6 (MH").
[ 0199] 5- (4- Al et hyl pi perazi ne- 1- car bonyO- 2- phenyl - 2, 5- di hydr o- pyr azol o- ( 4) 3-
c)quinolin-3-one (36): The title conpound was prepared follow ng the procedure
described in Step 4 for the synt hesiExamifle 89 usi ng 1-net hyl pi perazi ne instead
of 4-nmethyl piperidine. 11-1 NVR (CDC13) ppm: 2.39 (3H, s), 2.42 (21-1,
br), 160 (2H, br), 3.25 (2H, br), 3.87 (@ br), 7.20 (IH m, 7.42( 3H, in),
7.60 (2H, m, 8.20 (2H, m, 8.23 (1H, S?\l’ .44 (1H, dd, J = 6.32, 1.10 Hz).
mz 388.4 (MN. Exanple 33 37 l/\l’

O

)
e
N
|
33
[0196] 5-(4-N,N-Dimethylaminopiperidine-1-carbonyl)-2-phenyl-2,5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (33): The title compound was prepared following the
procedure described in Step 4 for the synthesis of 5 using 4-N,N-dimethylaminopiperidine.
'"H NMR (CDCl3) & (ppm): 1.11 (2H, m), 1.80 (2H, m), 2.61 (3H, s), 2.75 (3H,s), 3.15 (2H,

br), 3.58 (2H, br), 3.81 (1H, br), 7.20 (1H, m), 7.42( 3H, m), 7.60 (2H, m), 8.20 (2H, m), 8.23
(1H, s), 8.44 (1H, dd, J = 6.32, 1.10 Hz). m/z416.5 (MH").

Example 30

o™ N-N

MY
N
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10200] 5- ( 4- Phenyl pi perazi ne-1 -cartionyl)-8-fluoro-2-phenyl -2, 5-di hydro-
pyrozol o- (4, 3-oqui nolin-3-one (37): The title conmpound was prepared follow ng
the pr ocedur0aW8dited in St ep 4 using 4d and 1-phenyl BCHEPHOP#0620511- 1 NVR
(CDC13) 6 ( m: 3.20 (4H, br), 3.38 (211, br), 3.87 (211, br), 6.92 (411, m,

(i §) iy 42081421 (%(""A”%ﬁf’%%g/ B e )7?'?'3’%@? ahyfals (2 . 8 20
Loy phenN L1 B bl hydr 0BT A2010- (4.3 Cy6u no3i. 3eone. (3805 The title
cogoundy\%éoce%r ep%frs(ggj '?ollnl g{mf’ gy‘fsﬂ’é %%oééﬁ) P(é'&'g’g %’Seddhydﬁo' %ﬁ?ﬂf@&a ng

7, 3 gl fl UQl)qimiblhﬁélB-oHEEiﬁH)X-Y%b@pyl Iazﬁedil}'DNM!(QQED%QBQpﬁIﬂ)( 3-02)(@14! alojﬁ g iéooag)
an i sopr | perazl ne =
"S5 art )t 36 200 (o b)) B0 . B (15, 17 ASBEdiTpiy ) TS B <) 6 08

gg;‘ 5d((j %7, 929ﬁz?273?50(11122| 7 7383 ibTlas @, a1 6@y 1), 7.8 A% G2H 1n). 2
7 H2). 8.16 (11, 3), .20 (2H), m/z 4165 (M),

Example 31

LN
\(

[0198] 5-(4-Isopropylpiperazine-1-carbonyl)-8-fluoro-2-(4-chlorophenyl)-2, 5-
dihydro-pyrazolo-(4,3-c)quinolin-3-one (35): The title compound was prepared following the
procedure described in Step 4 using 8-fluoro-2-(4-chlorophenyl)-2,5-dihydro-pyrazolo-(4,3-c)
quinolin-3-one and 1-isopropylpiperazine. 'H NMR (CDCls) & (ppm): 1.03 (6H, d, J = 6.60
Hz), 2.56 (4H, br), 2.78 (1H, m), 3.25 (2H, br), 3.84 (2H, br), 7.49 (2H, d, ] = 9.06 Hz), 7.60
(1H, dt, ] = 9.06, 3.02 Hz), 7.81 (1H, dd, ] = 9.34, 4.67 Hz), 7.87 (1H, dd, J = 8.79, 3.02 Hz),
8.24 (2H, d, J = 9.06 Hz), 8.76 (1H, br). m/z 468.9 (MH").
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39 10202. 15- (9-1 sopropyl pi perazi ne-1 -car bonyO-8-fluoro-2-(4

" - mei hoxyphenyl) -2, 5- di hydro-pyrazol0-(4, 3-cjquinolin-3-one (39): The title
conpound wasWBr¥SATE¢ fol | owi ng the procedure descri be®CTSBOYP6PSUSi ng
8-fluoro-2-(4'-nmethoxyphenyl) -2, 5-di hydr o- pyrazol o(4, 3-c) qui nol i ne-3-one and
1-i sopropyl pi perazi ne. NVR ( CDC13) £ ;5 1.03 (611, d, = 6.59 Hz), 2.56
(4H, hr), 2.78 (111, m, 3.25 (211,%%#§@E%778 (211, br), 3.84 (311, s). 6.98
(211, d, J = 9.33 11z), 7.28 (111, m, 7. (111, dd, J 9.34, 4.39 Hz), 8.04
(311, m, 8.19 (1H, s). rniz 464.5 (MN. nmple 36 40

[ 0203i 5- (4- Propyl pi perazi ne-Jcar bonyO- enyl - 2, 5-di hydr o- pyrazol o- (' 4, 3-0
qui nolin-3-one (40): The title conpoun %)prepared follow ng the procedure
described in Step 4 for the synth | 5,7 usi ng 1-propyl pi perazi ne instead
of 4-nmethyl pi peridine. 11-1 NWR ( 6 (9pm: 1.11 (311, t, J - 7.96 Hz),
1,45 (211, in), 2.38 (2H, m, 2.65 (4 hr.), 3.25 (2H, br), 3.82 (2H, hr),
7.21 (I H hrt, J = 8.54 Hz), 7.45 ( -1{“?g, 7.64 (21-1, m, 8.19 (2H, d, J =
8.79 Hz), 8.21 (111, s), 8.44 AL di, Jng 56, 1.22 Hz). ink 416.6 (MN. WO
2008/ 154442PCT/ US2008/ 066205 1020418-FIuoro:7-nethy1-5-(4-tnethylpiperazine- 1
- car bonyl) - 2- phenyl - 2, 5- 36

[0199] 5-(4-Methylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-
c)quinolin-3-one (36): The title compound was prepared following the procedure described in
Step 4 for the synthesis of 5, using 1-methylpiperazine instead of 4-methylpiperidine. 'H
NMR (CDCls) & (ppm): 2.39 (3H, s), 2.42 (2H, br), 2.60 (2H, br), 3.25 (2H, br), 3.87 (2H,
br), 7.20 (1H, m), 7.42( 3H, m), 7.60 (2H, m), 8.20 (2H, m), 8.23 (1H, s), 8.44 (1H, dd, J =
6.32, 1.10 Hz). m/z 388.4 (MH").

Example 33

-

[0200] 5-(4-Phenylpiperazine- 1-carbonyl)-8-fluoro-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (37): The title compound was prepared following the
procedure described in Step 4 using 4d and 1-phenylpiperazine. 'H NMR (CDCls) & (ppm):
3.20 (4H, br), 3.38 (2H, br), 3.87 (2H, br), 6.92 (4H, m), 7.28 (3H, m), 7.46 (3H, m), 8.08
(1H, dd, J = 8.30, 2.93 Hz), 8.18 (2H, m), 8.26 (1H, s). m/z 468.5 (MH").
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di hydr o- pyrazol0- (4, 3-c) qui noli n-3-one (41): The title conpound was prepared
ffillowing the procedure described in Step 4 for the synthesis of 5, using

8- f | uor o- 7- NWORNSLIM4Ehenyl - 2, 5- di hydro-pyrazol o- (4, 3-RErgquzaebicns- 3- one and
1- net hyl pi perazi ne i nstead of 4 and 4- nethyl pi peridine. 1H NVR (CDCl13) 6
(ppm: 239 (3H, s), 2.36 (3H, s), 2 62 (4? hr), 3.25 (2H, br), 3.81 (3H, hr),
7.18 (2H, m, 7.45( 2H, in), 8.01 8.96 Hz), 8.15 (2H, m, 8.18
(1H, s). nmz 420.5 (MW). Exanple 38 NN 42 [0205]8 Met hoxy- 5- (4-tnet hyl pi pe
razi ne- | -carbonyl)-2-phenyl -2, 5-di hydro- pyrazol0-(4, 3-0qui nolin-3-one
(42): The title conpound was prepared folf owi ng the procedure described in
Step 4 using 4f and 1-nethyl pi perazine. (CDC13) 8 (ppm: 2.33 (3H, s),
2.45 (4H, br), 3,26 (21-1, Ix), 3.86 ( 3.98 (3H, s) 7.19(2 H m, 7.40
(3H, m, 7.78 (1H, d, J= 3.02 n). I nk 418.5 (ML4+). Exanple 39
43 [ 0206] 5- (4- 1 sopr opyl pi per azi ne mrbonyl) 4-t net hyl - 2- phenyl -2,

5-cli hydro- pyrazolo[4,3-chuinoér' 2 (43): The title conpound was

synt hesi zed foll owi ng the procedure described in step 4 using 4i and

1-i sopropyl pi peranne. IR NVR ( DVSO d© ®bﬁq): 0.94 (614, d, J = 6.60 Hz), 2.25
(414, br), 2.65 (111, m, 3.05 (314, s),kg, 6411, In), 7.51 (6H, nm, 7.80
(1H, t, J =7.14 Hz), 7.92 (IIl, d, J = 8.24|Hz), 8.14 (111, d, J =8.51 Hz).
rniz 446.5 (IVHT). '

38
[0201] 5-(4-Isopropylpiperazine-1-carbonyl)-7,8-difluoro-2-(4’-methoxyphenyl)-

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

Example 35

[0202] 5-(4-Isopropylpiperazine-1-carbonyl)-8-fluoro-2-(4 -methoxyphenyl)-2, 5-
dihydro-pyrazolo-(4,3-c)quinolin-3-one (39): The title compound was prepared following the
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44 [0207]4-Me | hyl -5-(4-raethyl pi perazi ne- 1-carbonyl) - 2- phenyl - 2, 5- di hydr o-
pyrazolo [4,3 -chitinol in-3-one (44): The title conmpound was synt hesi zed

fol | owi ng t hWOBPWEEHEr e described in step 4 using 41 andCIAsewkydspisper azi ne.
114 NVR (DNI SO-d6) 8 (ppm: 2. 08 (414, br), 2.20 (3H, s), 3.05 3H

(4H, br),
8.15 (1H,

s),

3. 56

thot sl g s 4 Mg oy el Bl 2 Bl ™ %257

(4,3-c)quinoline-3-one and 1-isopropylpiperazine. 'H NMR (CDCl3) 6 (ppm): 1.03 (6H, d, J
= 6.59 Hz), 2.56 (4H, br), 2.78 (1H, m), 3.25 (2H, br), 3.78 (2H, br), 3.84 (3H, s), 6.98 (2H,
d, J=9.33 Hz), 7.28 (1H, m), 7.47 (1H, dd, J = 9.34, 4.39 Hz), 8.04 (3H, m), 8.19 (1H, s).
m/z 464.5 (MH").

Example 36

40
[0203] 5-(4-Propylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-pyrazolo-(4,3-c)
quinolin-3-one (40): The title compound was prepared following the procedure described in
Step 4 for the synthesis of 5, using 1-propylpiperazine instead of 4-methylpiperidine. 'H
NMR (CDCl5) & (ppm): 1.11 (3H, t, ] = 7.96 Hz), 1.45 (2H, m), 2.38 (2H, m), 2.65 (4H, br),
3.25 (2H, br), 3.82 (2H, br), 7.21 (1H, brt, J = 8.54 Hz), 7.45 (2H, m), 7.64 (2H, m), 8.19
(2H, d,J=8.79 Hz), 8.21 (1H, s), 8.44 (1H, dt, J = 7.56, 1.22 Hz). m/z 416.6 (MH").

Example 37



[ 020815- ( 4- thhylpiperazine | - car bonyO- 2- phenyl-8-trifl uoronethyl -2, 5-

di hydr o- pyrazol g -dqui nolin-3-one (45): The title conBound was synthe5|zed
fol I owi ng t NEO B8 e described in step 4 using 4 andCTVREPHPEF per azi ne.

I1-1 NMR (CLX.713) 6 (ppm): 135 (3H, s), 2.48 (2H, br), 2.52 (211, br), 3.27

(2 hr), 3. 63 G D dodOubilils eyl AR A Brpa by STt 8. 1 9.0 be),

7.82 (1H dd, (1H, dd, J =
1.4, 0.8 myydrwgramw Q)mwm Emm@ll)a Thtitly choE&ONasOprephrd\Tﬁblang 0209] 5-

4-1 sopr opyl n hen 8-trifluoronethyl:2, 5;

di yaro- by adaRE GREL TSR PR SRS b oL BT Q2 nt hesi zed
fol | owi ng dl]‘ﬂ}&h@pﬁ@m(@ ﬂE)ﬁﬁlhblbﬁCB orie Sﬁcﬁﬂ-rﬁeﬂdﬁlbﬁb@raﬁhe dﬂdead of 4 and 4-

1-i sopr opyl pi per azi ne, Hz) ,

2 5o Casn My g [ BAMRSDCR) SETate Sty m 26 R, g 62 Hs Py 205 Y =
9.0 Hz), 7,82 8. 69
it éd (Eﬁ bxglﬁil g‘fil br%ﬂ%z@l n-é 24 %\;@ g& 18y, M 89818} s(15honSh,

8.18 (1H, s). m/z 420.5 (MH").

Example 38

[0205] 8-Methoxy-5-(4-methylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-
pyrazolo-(4,3-c)quinolin-3-one (42): The title compound was prepared following the
procedure described in Step 4 using 4f and 1-methylpiperazine. 'H NMR (CDCl3) & (ppm):
2.33 (3H, s), 2.45 (4H, br), 3.26 (2H, br), 3.86 (2H, br), 3.98 (3H, s) 7.19 (2 H, m), 7.40 (3H,
m), 7.78 (1H, d, T = 3.02 Hz), 8.20 (3H, m). m/z418.5 (MH").

Example 39
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WD 20081154442PCPUS2008/ 066205 Exanpl e 43 ONTh 47 [021015- (4- Met hyl pi perazi ne
-1-carbonyl)-7,8-di fl uoro-4-tnethyl -2-phenyl -2,5- di hydro-pyrazol o-(4 ,
3-cj oui nol ﬂﬁoémﬁﬂ%“fMY) The title conpound was prepar @ITUSIOHWOHY t he
procedure described in Step 4 of the synthesis of 5 using 4k and

1- net hyl pi perazi ne. 1H NW (CDC13) 6 (p%i:§ 2.40 (3H, s), 2.40 (4H,
0

(3H, s),
dd, J = 1L6, 7.4 Hz), 8.19 (111, dd, J

Exanpl e

3.53 (2H, br), 3.70 (2H, br), (31-2, m, 7,67 (2H, m,

44 ON [0211] 5- (4- IsopropyIﬂNc~ra2|ne- I

- carbonyl) -7, 8-di fl uor o- 4- net hyl - DHepyTO2, 5-

di hydr o- pyrazolo (4, 3-0qui nol i n-

p 4 u5|ng 4k and

br), 2.75
7.76 (1H,

7, 8.3 Hz). rn/z 438.5 (NMH+).

48): The title conpound was prepared

| -i sopropyl pi perazine. 111 NWVR ( ég» 1.41 (6H, d, J= 7.2 Hz), 3.13
b

(3H, s),
nm, 7.67 (3H, in), 7.81 (2H, m,
Hz). tn/z 465,3 (Iv1H+).

3.63 (5H, br), 4.21 (2H, 1 (2H, br), 7.20 (1H, ),
7. 98 %}H,

43
[0206] 5-(4-Isopropylpiperazine-1-carbonyl)-4-methyl-2-phenyl-2,5-dihydro-
pyrazolo[4,3-c]quinolin-3-one (43): The title compound was synthesized following the
procedure described in step 4 using 4i and 1-isopropylpiperazine. 'H NMR (DMSO-ds) &
(ppm): 0.94 (6H, d, J = 6.60 Hz), 2.25 (4H, br), 2.65 (1H, m), 3.05 (3H, s), 3.56 (4H, br),
7.51 (6H, m), 7.80 (1H, t, J = 7.14 Hz), 7.91 (1H, d, J = 8.24 Hz), 8.14 (1H, d, J = 8.51 Hz).
m/z 446.5 (MH").

[0207] 4-Methyl-5-(4-methylpiperazine-1-carbonyl)-2-phenyl-2, 5-dihydro-
pyrazolo[4,3-c]quinolin-3-one (44): The title compound was synthesized following the
procedure described in step 4 using 4i and 1-methylpiperazine. 'H NMR (DMSO-dg) &
(ppm): 2.08 (4H, br), 2.20 (3H, s), 3.05 (3H, s), 3.56 (4H, br), 7.51 (6H, m), 7.84 (1H, t,J =
7.54 Hz), 7.93 (1H, d, J = 8.24 Hz), 8.15 (1H, d, ] = 8.25 Hz). m/z 418.5 (MH+).

Example 41
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WO 2008/ 154442PCT[ US2008/ 066205 Exanple 45 N 49
[ 0212] 5- (4- Af et hyl pi perazi ne- 1- car bonyo- 2- Chi ophen- 3-y0-7, 8-di f| uor o- 2, 5-
di | zycl r o- pyWazZ#8a{4423- dqui nol i n-3-one (49): The title ®EHYSUNB06ARIS

synt hesi zed foll owi ng the procedure described in step 4 using 41 and
1- net hyl pi perazi ne. 11-1 NVR (CDC13) 6 (pp@l 35 (3H, s), 2.55 (4H, hr),

3.42 (2H, br), 3.80 (2H, br), 7.35 (2H in
7.86 (1H, dd, J = 3.3, 1.3 11z), 8.13 (111,
111/Z 430.5 (MY. Exanple 44 N-N 50NN

S) .

.80 (1H, dd, J 5.2,
d, J =9.9, 8.2 Hz), 8.

N

O)\N/\|
K/N\
45
[0208] 5-(4-Methylpiperazine-1-carbonyl)-2-phenyl-8-trifluoromethyl-2, 5-

dihydro-pyrazolo[4,3-c]quinolin-3-one (45): The title compound was synthesized following
the procedure described in step 4 using 4j and 1-methylpiperazine. 'H NMR (CDCls) &
(ppm): 2.35 (3H, s), 2.48 (2H, br), 2.52 (2H, br), 3.27 (2H, br), 3.83 (2H, br), 7.20 (1H, m),
7.42 (2H, m), 7.57 (1H, d, J = 9.0 Hz), 7.82 (1H, dd, J = 9.0, 2.2 Hz), 8.16 (2H, m), 8.21 (1H,
s), 8.69 (1H, dd, J = 1.4, 0.8 Hz). m/z456.5 (MH").

Example 42

&

N-N

F3CLT[:::[jﬂiH/¥=()
N

O)\N/\|

\/NT/

46
[0209] 5-(4-Isopropyl-piperazine-1-carbonyl)-2-phenyl-8-trifluoromethyl-2,5-
dihydro-pyrazolo[4,3-c]quinolin-3-one (46): The title compound was synthesized following
the procedure described in step 4 using 4j and 1-isopropylpiperazine. 'H NMR (CDCl3) &
(ppm): 1.35 (6H, d, J=7.2 Hz), 2.52 (4H, br), 3.53 (5H, br), 7.20 (1H, m), 7.42 (2H, m), 7.57
(1H, d, J=9.0 Hz), 7.82 (1H, dd, J = 9.0, 2.2 Hz), 8.16 (2H, m), 8.21 (1H, s), 8.69 (1H, dd, J
=1.4, 0.8 Hz). m/z484.3 (MH").
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[ 021315- (4-11lydr oxypi peri di ne- 1- car bony1l) - 2- (t hi ophen- 3-y0-7, 8- d4f | uor o- Z5-
di hydr o- pyr caol o[ 4, 3-chui nolin-3-one (50): The title conpound was synt hesi zed
fol | owi ng t NEOBY8d&dtr e described in step 4 using 41 and®CAURE#/ B3I peri di ne.
11-1 NMR (CDC13) 5 (ppm: 1.7 (4H, hi), 2.82 (111, hr), 3.52 (1H, hi), 3.82
(2H, br), 4.15 (1H, br), 7.35 (2H, 4 7.§ (1H, dd. J =5.2, 1.4 Hz), 7.86

(1112, dd, J = 3.3, 1.3 Hz), 8.13 (1A, = = 9.9, 8.2 Hz), 8.18 (1H, s). nlz
431.3 (MT). WO 21108/ 154442PCTI US21108/ 05 Exanple 45 51
1021415- (4- Hydr oxypi peri di ne- 1- car bony1l) - enyl -7, 8-di fl uoro- 2, 5-di hydro-

pyrazol o[ 4, 3-cl quinolin-3-one (Si): Thegtjjtle conpound was synthesi zed
follow ng the procedure described in stgp\4 using 4e and 4-hydroxypi peri di ne.
LH NVMR (CDC13) 8 (ppm: 1.5-2.0 % 2385 (111, ddd, J = 13.5, 10.2, 3.3
Hz), 3.52 (1H, br), 3.82 (211, br)! IH, br), 7.34 (211, m, 7.46 (2H

dd, J = 3.3, 1.3 Hz), 8.14 (311, 'm, 8.21 (1H, s). mz 425.3 (1?411+), Exanple
46 52 O” N
1021515-(4-Alethylperhydro[1,4]-diazepinéinggrbonyl)-7,8-difluoro-2-pheny1-

47
[0210]) 5-(4-Methylpiperazine-1-carbonyl)-7,8-difluoro-4-methyl-2-phenyl-2, 5-
dihydro-pyrazolo-(4,3-c)quinolin-3-one (47): The title compound was prepared following the
procedure described in Step 4 of the synthesis of 5 using 4k and 1-methylpiperazine. 'H
NMR (CDCls) & (ppm): 2.40 (3H, s), 2.40 (4H, br), 2.75 (3H, s), 3.53 (2H, br), 3.70 (2H, br),
7.53 (3H, m), 7.67 (2H, m), 7.76 (1H, dd, J = 11.6, 7.4 Hz), 8.19 (1H, dd, J = 10.7, 8.3 Hz).
m/z 438.5 (MH").

Example 44

&

N-N
Fm O
F N
o)\N/\
K/NT/
48
[0211] 5-(4-Isopropylpiperazine-1-carbonyl)-7,8-difluoro-4-methyl-2-phenyl-2, 5-
dihydro-pyrazolo-(4,3-c)quinolin-3-one (48): The title compound was prepared following the
procedure described in Step 4 using 4k and 1-isopropylpiperazine. 'H NMR (CD;0D) &
(ppm): 1.41 (6H, d, J = 7.2 Hz), 3.13 (3H, s), 3.63 (5H, br), 4.21 (2H, br), 4.61 (2H, br), 7.20
(1H, m), 7.42 (2H, m), 7.67 (3H, m), 7.81 (2H, m), 7.98 (1H, s), 8.54 (1H, dd,J =1.4, 0.8
Hz). m/z 465.3 (MH").
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2, 5-di hydropyrazol o[ 4, 3-cl qui nolin-3-one (52): The title conmpound was

synt hesi zed foll owi ng the procedure described in step 4 using 4e and

| - met hyl per WY@r¢PBAS44% | | i azepine. LH NIVIR (CDClJ) 6 (pp&Y/US208066¢02H, br),
2.40 (3H, s), 2.58 (214, br), 2.76 (1H, br), 2.82 (1H, br), 3.37 (2H, br),
3.82 (2H, br), 7.34 (2H, m, 7.46 (2H, dd, J = 3.3, 1.3 Hz), 8.14 (3H m,
8.21 (1H, s). rn/z 438.3 (NtEn. Exanple 47 NN ft N 53

[ 021615- (4- | sopr opyl pi per azi ne- 1- caEkomydls 7, 8-di fl uoro-2-(2' - pyri dy0- 2, 5-

di hydr o- pyrazol u- 74, 3-cl qui nol i n-3-one (53): The title conpound was prepared
foll owi ng the procedure described in St epﬁﬁlsi ng 4m and

1-i sopropyl pi perazine. 114 NVR (CD30D) (p : 1.14 (6H, d, J = 6.6 Hz), 2.64
(2H, hr), 2.84 (3H, 1In), 3.65 (2H, br),NN86 (2H, br), 7.35 (1H m, 7.90

(21-1, m), 8.18 (1H, d, J = 8.24Fkgy~ 8 28~01H, dd, J = 10.44, 8.24 Hz), 8.53
(1H, m, 9.27 (1H, s). mz. 453.3 L.) |
F N

PN

49
[0212]  5-(4-Methylpiperazine-1-carbonyl)-2-(thiophen-3-yl)-7,8-difluoro-2, 5-
dihydro-pyrazolo[4, 3-c]quinolin-3-one (49): The title compound was synthesized following
the procedure described in step 4 using 41 and 1-methylpiperazine. 'H NMR (CDCl;) &
(ppm): 2.35 (3H, s), 2.55 (4H, br), 3.42 (2H, br), 3.80 (2H, br), 7.35 (2H, m), 7.80 (1H, dd, J
= 5.2, 1.4 Hz), 7.86 (1H, dd, J = 3.3, 1.3 Hz), 8.13 (1H, dd, ] = 9.9, 8.2 Hz), 8.18 (1H, s).
m/z 430.5 (MH").

Example 44

PN

50
[0213] 5-(4-Hydroxypiperidine-1-carbonyl)-2-(thiophen-3-yl)-7,8-difluoro-2, 5-
dihydro-pyrazolo[4,3-c]quinolin-3-one (50): The title compound was synthesized following
the procedure described in step 4 using 41 and 4-hydroxypiperidine. 'H NMR (CDCls) &
(ppm): 1.7 (4H, br), 2.82 (1H, br), 3.52 (1H, br), 3.82 (2H, br), 4.15 (1H, br), 7.35 (2H, m),
7.80 (1H, dd, J = 5.2, 1.4 Hz), 7.86 (1H, dd, ] = 3.3, 1.3 Hz), 8.13 (1H, dd, ] = 9.9, 8.2 Hz),
8.18 (1H, s). m/z431.3 (MH").
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Bl OLOG CAL EXAMPLES 102171The ability of a conpound of the invention to act as
ligand to the benzodi az-epine site of GABAA can be determ ned using

phar macol ogi WaI20M38t:S which are well known in the art WP§TAG2aHes62w6SI | owi ng
assay. Benzodi azepi ne bi nding assay [0218] Wiol e brain (except cerebellunm of
mal e Wstar derived rats weighing 175 - 25 g were used to prepare GABAA
central benzodi azepi ne receptor in Na-K phosphate buffer pH 7.4. A5 ng

al i quot was incubated with 1 nM ( 3HExdnhpl®dt r azepam for 60 m nutes at 25C.
Experiments were perfornmed in the presencg_por absence of 30 pM of GABA.
Nonspeci fic binding was estimated in thesence of 10 p. M of di azepam
Menbranes were WO 20081154442PCD11S2008/)p66205 filtered and washed, the
filters were then counted to determ neN¢NH)-fl unitrazepam specifically bound.

Test conpounds were tested in dul ica rding to the required
concentrations (Damm, H W, etal)| 978) Res. Comm Chem Pathot Pharnacol .
22: 597- 560 incorporated hereiFinitg entirety; Speth, R C, et at (1979

exenplified have 1C50,, between 1 ri W a O uMin a 3-concentration dose

response curve. Exanples of activity: [ gyherein: A indicates an | C50 of
>11nM B i ndi cates an |1 C50 of <1nM

Life Sci. 24: 351-357 incorporated herki gI::i nits entirety). Al conpounds

1
[0214] 5-(4-Hydroxypiperidine-1-carbonyl)-2-phenyl-7,8-difluoro-2, 5-dihydro-
pyrazolo[4,3-c]quinolin-3-one (51): The title compound was synthesized following the
procedure described in step 4 using 4e and 4-hydroxypiperidine. 'H NMR (CDCls) & (ppm):
1.5-2.0 (4H, br), 2.85 (1H, ddd, J = 13.5, 10.2, 3.3 Hz), 3.52 (1H, br), 3.82 (2H, br), 4.15
(1H, br), 7.34 (2H, m), 7.46 (2H, dd, J = 3.3, 1.3 Hz), 8.14 (3H, m), 8.21 (1H, s). m/z 425.3
(MH).

Example 46

N" T
N
52
[0215] 5-(4-Methylperhydro[1,4]-diazepine-I-carbonyl)-7,8-difluoro-2-phenyl-
2,5-dihydro-pyrazolo[4,3-c]quinolin-3-one (52): The title compound was synthesized
following the procedure described in step 4 using 4e and 1-methylperhydro[1,4]-Diazepine.

'HNMR (CDCls) & (ppm): 2.01 (2H, br), 2.40 (3H, s), 2.58 (2H, br), 2.76 (1H, br), 2.82 (1H,
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C indicates an 1C50 of <1nM 102201AIl conpounds disclosed in Table 1 are
assuned to be drawn as neutral. If not indicated, a hydrogen atomis assuned
to be presenVO3W8iit420gen atons to provide a neutral coRPOWANI/NGIE t hat
salts, including acid addition salts, are also contenplated. Table 1 WD

2008/ 154442P6 R 520085066305, 734w, ), AadNortad, 1 233N 3 1), 8.14 3H, m),

8.21 (1H, s). m/z 438.3 (MH").

o

LN
7/
53
[0216] 5-(4-Isopropylpiperazine-1-carbonyl)-7,8-difluoro-2-(2 -pyridyl)-2,5-
dihydro-pyrazolo-[4,3-c]quinolin-3-one (53): The title compound was prepared following the
procedure described in Step 4 using 4m and 1-isopropylpiperazine. 'H NMR (CDs;OD) &
(ppm): 1.14 (6H, d, J = 6.6 Hz), 2.64 (2H, br), 2.84 (3H, br), 3.65 (2H, br), 3.86 (2H, br),
7.35 (1H, m), 7.90 (2H, m), 8.18 (1H, d, J = 8.24 Hz), 8.25 (1H, dd, J = 10.44, 8.24 Hz), 8.53
(1H, m), 9.27 (1H, s). m/z453.3 (MH").

BIOLOGICAL EXAMPLES

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

well known in the art using the following assay.

Benzodiazepine binding assay

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

specific binding was estimated in the presence of 10 uM of diazepam. Membranes were
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filtered and washed, the filters were then counted to determine (*H)-flunitrazepam
specifically bound. Test compounds were tested in duplicate according to the required
concentrations (Damm, H. W., et al. (1978) Res. Comm. Chem. Pathol. Pharmacol. 22: 597-
560 incorporated herein in its entirety; Speth, R. C., et al. (1979) Life Sci. 24: 351-357
incorporated herein in its entirety). All compounds exemplified have ICsqs between 1 nM

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

Examples of activity:
[0219] wherein:

A indicates an ICsp of >1mM

B indicates an I1Csg of <IlmM

C indicates an ICsp of <1nM

[0220] All compounds disclosed in Table 1 are assumed to be drawn as neutral.
If not indicated, a hydrogen atom is assumed to be present on nitrogen atoms to provide a

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

Table 1
BZ BZ
binding binding
Compd Structure Assay Compd Structure Assay
IC50 IC50
N'p N T\Q

(@]
:zy—z

[o)

Zy_z
O@

6 N B 31 N B
[o]
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[0221] The modulation of GABA4 function is determined by changes in current

as determined in an electrophysiology assay, as is detailed below.

Electrophysiology Assay
[0222] Preparation of RNA

[0223] mRNA was prepared from lyophilized plasmid pellets containing cDNA
inserts encoding the specific GABA4 receptor subunit. cDNAs encoding the a2, a3, and y3
subunits were subcloned into pBluescript, SK'. cDNAs encoding the a 1 and a 5 subunits
were subcloned into prC while cDNA encoding the B2 subunit was subcloned into pcDNAI.
The cDNA construct encoding the g 2s subunit is in the pGH19 expression construct.
Overnight cultures of transformed DHS5a 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

-77-



36 ] B WD 2008/15%$142 PCT/ US2008/ 066205 12 NN

WO 2008/154442 PCT/US2008/066205

insert [Xbal (a1, p2), NotI (a3, y2 s), SaclI (a2), or Apal (a.5)]. Following digestion, plasmid
cDNA was treated with proteinase K and extracted with phenol/chloroform/isoamyl 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 i vitro transcription using the
Message Machine kit (Ambion, Austin, TX).

GABA receptor expression in Xenopus oocytes.

[0224] GABAA 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,
KCl 1 mM, Ca(NOs), 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:

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

1-3 MQ when filled with 3 M KCl. The oocyte recording chamber was continuously
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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:

Iaa = Emax/(1+(ECs¢/c)nH)

[0226] Emax is the maximum response, ECs is the concentration producing 50%
of the maximal response, ny is the Hill coefficient and c is the concentration of agonist.
Based on the GABA concentration-response curve fit, an ECy, 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 ECyg
concentration of GABA were re-determined after every 2-4 modulator applications. Percent
modulation was determined by the equation:

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

where 1 is the control response at the GABA ECy and I' the response in the presence of
modulator (Lippa A, et al. (2005) Proc. Natl. Acad. Sci. USA 102(20): 7380-7385
incorporated herein in its entirety).

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

modulation at a screening concentration of 10 uM.

Object Recognition Assay

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

(including but not limited to both short-term/working memory and long-term memory), can
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be determined using a number of established protocols. One method, novel object

recognition, is described below.

Object Recognition Assay
[0229] 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., ef al. (2003) Proc. Natl. Acad. Sci. USA 100: 10518-10522
incorporated herein in its entirety). Recent neuroimaging studies in humans demonstrated that
memory in object recognition depends on prefrontal cortex (PFC) (Deibert, E., et al. (1999)
Neurology 52: 1413-1417 incorporated herein in its entirety). Consistent with these findings,
rats with the PFC lesions show poor working memory when they are required to discriminate
between familiar and novel objects (Mitchell, J.B. and Laiacona, J. (1998) Behav. Brain Res.
97: 107-113 incorporated herein in its entirety). Other studies on monkeys and rodents
suggest that the hippocampus is important for novel object recognition (Teng, E. et al. (2000)
J. Neuroscience 20: 3853-3863 incorporated herein in its entirety; Mumby, D.G. (2001)
Behavioural Brain Research 127: 159-181 incorporated herein in its entirety). Hence, object
recognition provides an excellent behavioral model to evaluate drug-compound effects on
cognitive task associated with function of hippocampus and cortex.

[0230] The strength of memory retention in most cases is dependent on the
amount of training (repetition of explicit or implicit trials). This “memory acquisition curve”
can be influenced by many experimental and physical variables, which include, but are not
limited to, temperature, humidity, ambient 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
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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:

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

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

object. The discrimination index — memory score - was determined as described previously

-81-



L....A--.:

,, Iscj) B38 NNQ'irl "..... ,NB 39 NN N ONTh B 40

WO 2008/154442 PCT/US2008/066205

(Ennaceur, A. and Aggleton, J.P. (1997) Behav. Brain Res. 88: 181-193 incorporated herein
in its entirety; Bourtchouladze, R., ef. 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.

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

[0234] It will be appreciated by those skilled in the art that changes could be
made to the embodiments described 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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WHAT IS CLAIMED:

1. A compound of formula I:

(@

Ar
/
R] N/N
R, / 0
R N R,
Ry )\ Re
) 1?/
Rs

or a pharmaceutically acceptable salt thereof,

wherein:

R,,R,, R;,and R, are each independently selected from the
group consisting of hydrogen, hydroxy, halo, cyano,
—CONR_R,, —NR_R,, hydroxy(C,-Cy)alkyl, amino
(C,-Celalkyl, (C,-Cy)alkyl optionally substituted with
up to 5 fluoro, and (C,-Cgy)alkoxy optionally substituted
with up to 5 fluoro;

each R, and R, are independently hydrogen, (C,-Cy)alkyl,
or (C,-CyalkylOC(O)—, or R, and R, are taken
together with the nitrogen to which they are attached to
form a heterocycle group optionally substituted with one
or more R ; wherein the heterocycle group optionally
include one or more groups selected from O (oxygen),
S(0),, and NR_;

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

each R, is independently hydrogen, (C,-C)alkenyl, (C,-
Cglalkynyl, —C(O)O(C,-Cy)alkyl, (C,-Cyalkoxy(C,-
Coalkyl, (C,-CoalkylO(CH,),—, hydroxy(C,-Co)
alkyl, aryl, —C(O)NR_(C,-Cy)alkyl, —S(0),(C,-Cs)
alkyl, —C(O)(C 1—C6)aﬁkyl, (C,~Cglalkyl optionally
substituted with up to 5 fluoro, or (C,-C,)alkoxy option-
ally substituted with up to 5 fluoro;

each m is an integer selected from 2, 3, 4, 5, and 6;
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2008/ 154442 PCTTUS2008/ 066205 102211The nodul ati on of GABAA function is
determ ned by changes in current as determ ned in an el ectrophysi ol ogy assay,
as is detailed bel ow.

each R, is independently selected from the group consist-
ing of hydrogen, halo, oxo, hydroxy, —C(O)NR R,
—NR_R; hydroxy(C,-Cylalkyl, (C,-Cs)alkyl option-
ally substituted with up to 5 fluoro, and (C,-Cj)alkoxy
optionally substituted with up to 5 fluoro;

R, and Rare each independently selected from the group
consisting of lhydrogen, (C,-Cy)alkyl, —S(O),(C,-Cy)
alkyl, —CONR,(C,-C; alkyl), (C,-Ce)alkylC(O)—,
and (C,-Cy)alkylOC(O)—;

R, is hydrogen or (C,-Cg)alkyl;

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

R, is selected from the group consisting of hydrogen,
hydroxy, halo, hydroxy(C,-Celalkyl, (C,-Cgalkyl
optionally substituted with up to 5 fluoro, and (C,-Cy)
alkoxy optionally substituted with up to 5 fluoro;

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

each Ry is independently hydrogen, halo, CF,, CF,H,
hydroxy, cyano, nitro, (C,-Cg)alkyl, hydroxy(C,-Cy)
alkyl, (C,-Cy)alkoxy, or —NR R,.

2. The compound of claim 1, wheremn Ar 1s a heteroaryl
selected from the group consisting of thienyl and pyridyl,
each optionally substituted with one or more Rg.
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El ect rophysi ol ogy Assay 102221Preparati on of RNA [ 02231nRNA was prepared from
| yophilized plasm d pellets containing cDNA inserts encoding the specific
GABAA receptor subunit. cDNAs encoding the a2, a3, and y3 subunits were

subcl oned into pBluescript, SK-. cDNAs encoding the a 1 and a 5 subunits were
subcl oned into prC while cDNA encoding the [32 subunit was subcl oned into
pcDNA1 The cDNA construct encoding the g 2s subunit is in the KiHL9 expression
construct. Overnilgttowpdundrodslaph 1t r ansf or ned DH5a bacterial cells were
performed to grawrenfficient quantities for naxiprep isolation of the plasmd
CDNA. The resultiRg rp! ﬁmgm@%ﬂ&@e%eh&é]ﬂ%waﬁﬂebmaw gestion with an
appropriate restE &bl @n r)gwpoﬁtgﬁgn}chﬁfgﬁﬁ&d%ﬂ td® the cDNA insert fXbal
(al, p2), Nod (a uor362015(§l - G?ﬁl kbxy( 8fona®y siRButddOdin ol | owi ng di gesti on,

plasmd CDNA was. prot'el nase Kand extrated W th

phenol / chl or of | ohol foll et h precipitation. cDNA
qual ity was as @gﬁfgﬁ é@%ﬁ;g{ B IWJéIFBiﬁ) S Qs gl 5% agar ose gel ).

Sanpl es_were st o 4 helgracyq IBPIE}K{HFH scription was perforned
with ' F7 RNA pol fsHRS WiRAC\pdnRdh: SHiFer e D89 C unti| use. Plasnids
were |inearized W(’c% gégf?r epvenRtlE ineldds joe| YneF, $ifd¥Sbefore in vitro
transcription uspPHgctehEonEs sayaevnetd NB e ( Ambi on" Austin, TX). GABAA

recept or expr esii;,ns)hydrng@(emﬁﬁu@ Bdioy bpisenall) 2k} iGARKWIth ecept or expression in
Xenopus oocytes: upad b Gubog 45 m n of 0, 15% Tri cai ne anest hesia, an ovari an
section contain m'gegds]gp&gﬂdldf@ﬂl@rl @ms&wfoymﬁlaqgrmved fromthe frog through a
| ateral abdom nal incision. OCocytes were imedi ately placed in a calciumfree

solution (NaCl 96 mM MCl2 1 nM KClL 2nmM Hepes 50 nM pyruvate 2.5 nV
gentamycin 100 ttg/nL, penicillin-streptonycin 50 Uinl, pH 7.4). Foll ow ng

1.5-2 hour incubation in 0.2%c adefase (type II, Sigma Chemical Co., St.
Louis, MO at roomtenperature, indi $i dual Dunont stage V and VI oocytes were
transferred to an i ncubator and intained overnight in Barth's solution (NaCl

84 mMM NaHC® 2.4 nM MgSO™ 0.82% mM KCI 1 mM Ca(N®B)2 0.33 rnM CaCl2 0.41
mM Tris/HC 7.5 mM pyruvate—235 mM gentamycin 50 ug/ i,
penicillin-streptonyci 10/ uni ts/ m., pH 7.4) at 18-20C and used for
experinents 1-5 da imectTom Qocytes were injected solution using an
el ectroni c m croi nj pnd, Broomall, PA) with 50 nL of RNA contai ni ng
0,3-0.5 ng of each inal:1l: 2 ratio. The injected oocytes were
used for experingl days of incubation in Barth's solution at

18- 20C. El ectrophysi ol : 10225] Measurenents of ion currents from oocytes
expressi ng GABAA recepkor re perfornmed using a Warner two-el ectrode

vol tage-clanp anplifier (QMrndf Instruments, Inc., Foster City, CA)

(Par k-Chung, M, et al. (1999)| Brai n Res. 830 72 87 incorporated herein in
its entirety). M cr oel ectrodes were fabricated fromborosilicate gl ass
capillaries with a progranred pipette puller (Sutter Instrument Co., CA).

M croel ectrode drgqmgﬁ@;;&ma@@ abceptddZsanhBareds. | 1 €d with 3 M Kel . The oocyte

recording c hant?ﬁ"h%émﬁ&md SUQME! ¥V wherein R and Ry, together
with the nitrogen to which they are attached form a piperidi-
nyl, pyrrolidinyl, morpholinyl, or thiomorpholinyl ring.
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perfused with ND-96 solution. Oocytes were clanped at a hol ding potential of
-70nV during data acquisition. The nenbrane current was filtered at 10 Hz and
sanpl ed at 100 Hz. Conpounds were applied by a gravity-driven external
perfusi on system The working volunme of the recording chanber was 30 mi" and
the rate of the perfusion was approxi mately 50 mJsec. Conpound application was
20-25 sec followed by a m ninum of 150 sec wash. Data acqui sition and external
per fusi on was & ORPEINouLOM D188kt DYs GEErRmdevel oped sof tware. All
experinments were perforned at roomtenperature (22-24 C). Dose-response data
fromeach oocyte were fitted to the H Il equation by non-linear regression
usi ng the equation: 1GABA =-1(EC50/0111-1) 10226%Enmax is the maxi mum response,
EC50 is the concentration prodguci ng 50% of the maxi mal response,is the Hil
coefficient and c islghe cenaentration of agonist. Based on the GABA
concentrati on-response cur N t, an EC20 for GABA was determ ned for each
subunit conbi natiQ ] comcentrati on was used for subsequent nodul at or
concentration-resp es. Peak current neasurenents were nornalized and
expressed as a frad e peak control current measurenments. Contro
current responseg @20 cencentration of GABA were re-determ ned after
every 2-4 nodul ator appligationsg, Percent nodul ati on was determ ned by the
equation: % change =X+1 . is the control response at the GABA EC20 and
|' the response in the presence of nodul ator (Lippa A et al. (2005) Proc.
Nat|. Acad Sc!. USA 102(20):.7380¢ 7385 incorporated herein in its entirety).
102271Sone conpounds showed padsittive nodul ati on and sone showed negative
nodul ati on at a screening concentration of 10 pM bject Recognition Assay

[ 02281Ef fect Q3R Bl RERRV sRechflgpl Iy inprovenment of cognitive
ftuiction (inqhi Egg Ut n%tcﬁ?ﬁ$te {0 both short-term working nmenory and

I ong- t er m ey Yn(RCAD (oxygen), C(R ,),, or S(O).;

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

each R, is independently selected from the group consist-
ing of hydrogen, halo, oxo, hydroxy, —C(O)NR_R,
—NR_ R, hydroxy(C,-Cglalkyl, (C,-Cy)alkyl option-
ally substituted with up to 5 fluoro, and (C,-Cy)alkoxy
optionally substituted with up to 5 fluoro; and

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

7. The compound of claim 6 that has the formula Ic:

(e

Ar
/
R, N-—N
R; / 6]
Rj N R7

or a pharmaceutically acceptable salt thereof.
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WO 2008/ 154442PCT/ US2008/ 066205 be determ ned using a nunber of established
protocols. One nethod, novel object recognition, is described bel ow. bject
Recogni ti on Assay [0229] Object recognition is an ethologically relevant task
for rodents, which does not result fromnegative reinforcenment (foot shock).
This task relies on the natural curiosity of rodents to explore novel objects
in their environnents nore than famliar ones. Cbviously, for an object to be
“fam liar," tH8e’8rPhrerodriskinhhe baytheleete o it before and renenbered that
experience. Hence, animals with better nmenory will attend and explore a new
obj ect nore than an object famliar to them @furing testing, the animal is
presented with the training ] &cks and a second, novel one. Menory of the
training object renders it fam | har to the animal, and it then spends nore
time exploring the new novel j/ect rather than the famliar one

(Bourtchoul adze, R, etal. & 003) Proc. Nail. Acad, Set. USA 100: 10518-10522
i ncor porated herein eatirety). Recent neuroi magi ng studies in humans
denonstrated t ha i_n obFect recognition depends on prefrontal cortex
(PFC) (Del bert, E. (1999) Neurol ogy 52: 1413-1417 incorporated herein
inits entirety). stemt with these findings, rats with the PFC | esions
show poor wor king Nhemr,t hey are required to discrimnate between
famliar and novel o;je;ﬁgﬁéhﬂhnhell, J.B. and Laiacona, J. (1998) Behav.
Brain Res, 97: 107- 113 #nhcarpokated herein in its entirety). Qther studies on
nonkeys and rodents suggest—thal the hi ppocanpus is inportant for novel object
recognition (Teng, E et al> 600) J Neurosci ence 20: 3853-3863 incorporated
herein in its entirety; Nhnby, D.G (2001) Behavioural Brain Research 127:
159- 181 i ncopp@priredchigiciadcBptabls s@nttef@Fy) . Hence, object recognition
provides an exegehd ent behavioral nodel to evaluate drug-conmpound effects on
cogni tive tagks assRGealfdied fdnbunchiton of hi ppocampus and cortex. 102301The
strength of nenory retention in nost cases is dependent on the anount of
training (repetition of explicit or inplicit trials). This "menory acquisition
curve" can be Pnfllevempaddhy clran$ wexpera s®nt al and physical variabl es, which

i ncl ude, but ailé Thetompsuntleficlbia) 8 vhepmnsit Ure, hum dity, anbi ent noi se,
lighting | evel $1. ThBeoispardof clhiies whakminig2ar ena, the size and di mensions of

t he objects tmpImhy@hgﬁmdbe&5M{gamagﬁtgqtp&ﬁwpf the training arena and the
animal's stre3§3tﬁﬁeb§1oﬂpﬁ@yﬁémqp@hagﬁqgeﬁtgmmﬁaﬂer|ences prior to training.

To eval uate ry enhanC|ng conpounds for NOR, the experinmenter nust
parameterize i @k&ﬂ(ﬂHﬁ%?&%ﬂlﬁ@hQ@%ﬂ@qS (} the duration (anount of
training) requise E&nﬁﬁ@ﬁ% ag ﬁ{ﬁ | evel of nenory retention and
(1i) a lesser %gr E%&n Lmd %nl 1r Y7 1 P” is sub-maxi mal. Menory
enhanci ng conp P ﬁ e

trai ning (but
training. Typi
must be suffi ci

retention with submaxi mal
Bt e@f é% ﬁ%gth asynptotic ("maximl")

Cmﬁﬁgn 0? eI'S’é‘t % b- maxi mal and asynptotic nenory

ip amgxnleﬁeQ fa ‘e statistical power. An exanple
whi ch fol | ows: nllu él g | ﬁﬁt QF Ining, animals were handl ed and
habi t uated t AT N éna. %@ Fopri d% y ‘sized arenas were used for
different speches hé&llg)mutd%rfclqtlwwheelﬁ’keﬁ'ﬂgtraﬁncﬁex of L=48 cm W38 cmand H 20
cm for ratsls%eﬁheX|g as box tm W60 cm and H=35 cn). The day before
training, an individual animal mas placed into a training apparatus located in
adimy lit roomand allowed to habituate to the environnent for 15 m nutes
(al so see (Pittenger, C., et al. (2002) Neuron 34: 447-462 incorporated herein
inits entirety; Bourtchoul adze, R, et at (2003) Proc. Natl. Acad, Set. USA
100: 10518-10522 incorporated herein in its entirety). Training was initiated
24h hours after habituation. An aninmal was placed back into the training box,
whi ch 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
count er bal anced between subjects. Animgls were trained for 15 minutes. To test
for menory retention, animals were observed for 10 m nutes 24 hours after
training. A rodent was presented with two objects, one of which was used
during training, and thus was 'famliar’' and the other of which was novel
(e.g. a snmall pyram d-shape object). To ensure that the discrimnation targets
do not differ in snell, after each experinental subject, the apparatus and the
objects were thoroughly cl eaned mnth 9096ethano| dried and ventilated for a

P




(Ennaceur, A. and Aggleton, I.P. (1997) Behav. Brain Res. 88: 181-193

i ncorporated herein in its entirety; Bourtchoul adze, R, et, al. (2003) Proc.
Arad Acad. Sci. USA 100: 10518- 10522 incorporated herein inits entirety).
This Data was anal yzed by Student's unpaired r test using a software package
(Statview 5.0.1; SAS Institute, Inc). Al values in the text and figures are
expressed as nean + SEM [0233] For NOR, 1-hr nenory retention represents a
nmeasur e of decrériBrtcahpowshof ¢lainet thatiesbe Yonpulsdal |y transcription i ndependent),
whi ch contributes to cognitive functions, such as working nenory (radial arm
maze, delayed match to sanple, etc), executive function (task-switching, etc.)
and attentional processes (pri ,Retc) Twent Y& our hour menory retention
represents a nmeasure of |ong-t£rm nDry, to which STMis converted through

t he nol ecul ar and cel lul ar progessgs of nenory consolidation. 1, TM contri butes
to lasting cognitive functions/such as reference nenory. 10234.11t wll be
appreci ated by those gkillgd-kn the art that changes could be nade to the
enbodi nent s descri bed |above wi Y hout departing fromthe broad inventive concept
thereof. It is ukder sty of ef@re, that this invention is not limted to
the particul ar enboI ts dilsclosed, but it is intended to cover

nodi fications that 2 At hi

defined by the apj ¢d clai ns'R; WHAT | S CLAIMED: 1. A conpound of fonnila I:
(1) Ar R4RE

or a pharmaceutically acceptable salt thereof.
24. The compound of claim 1 that has the formula II:

10
Y=—Y
Y/ \Y
/4
-
R N——N
Ry / o}
R3 N R7
R4 )\ R D
o T/ ’
Rs

or a pharmaceutically acceptable salt thereof,

wherein:

each Y is independently N or C(Ry).

25. The compound ofclaim 24 wherein R; and Ry, together
with the nitrogen to which they are attached, form a piperidi-
nyl, pyrrolidinyl, morpholinyl, or thiomorpholiny] ring, each
optionally substituted with one or more R,
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0 15 or a pharmaceutically acceptable salt thereof, wherein: R, R, R3, alld
R4 are each independently selected fromthe group consisting of hydrogen,
hydr oxy, hal o, cyano, CONRaRb, -NR, 12," hydroxy(Cl-C6)al kyl, am no
(C1-C6)al kyl, (Cl-C6)al kyl optionally substituted with up to 5 fluoro, and
(C1-C6) al koxy optionally substituted with up to 5 fluoro; each R' and Rh are
i ndependently hydrogen, (C, 1-C, 5)alkyl, or (C-C6)al kyl 0C(0) --, or 12, and Rb
are taken togerth&he varhpountief ¢laiin Bo@m Hae thatfobuld Hey are attached to form a

het er ocycl e group optionally substituted with one or nore Rd; wherein the

het er ocycl e group optionally include one or nore groups selected fromO
(oxygen), S(0), and NR'; each z |s an integer sellécted fromO, 1, and 2; each
R i s independently hydrogen, aI kenyl, (C,- C6)allcynyl,

12, (0) O0(C1-C6) al kyl, (Cl-CB)alkkoxy(Cl- C6) al kyl , hydr oxy( Cl- 295) al kyl, aryl,

- C(0) NRg( C1- C6) al kyl, --S(0), (§; C(0) (C1-Co) al 1cyl, (C1-Co)al kyl
optionally substltuted wth up/to 5 Now, or (Cl-C, 6)al koxy optionally
substituted with up td 5 fhNtoPo; each in is an integer selected from2, 3, 4,

5, and 6; R o

'S

or a pharmaceutically acceptable salt thereof,

wherein:

n is an integer selected from 0, 1, and 2.

27. The compound of claim 26 wherein n is O.

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

29. The compound of claim 26 wherein n 1s 2.

30. The compound of claim 26 wherein R, is Methyl.

31. The compound of claim 26 wherein R, is trifluorom-
ethyl.

32. The compound of claim 26 wherein R, is fluoro.

33. The compound of claim 26 wherein R, is OMe.

34. The compound of claim 26 wherein R, is Methyl.

35. The compound of claim 26 wherein R, is fluoro.

36. The compound of claim 26 wherein R is OMe.

37. The compound of claim 26 wherein R, is Methyl.

38. The compound of claim 26 wherein R, and R; are
fluoro.

39. The compound of claim 26 wherein R, and R, are
Methyl.

40. The compound of claim 26 wherein R, is fluoro and R
is methyl.
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each Rd is independently selected fromthe group consisting of hydrogen, halo,
oxo, hydroxy, C(0)NRORL NR'Rf, hydroxy(Cl-C6)aldl, (Cl-Cc)alkyl optionally
substituted with up to 5 fluor, and (C -C6)al koxy optionally substituted with
up to 5 fluoro; R and Rine each independently selected fromthe group

consi sting of hydrogen, (Cl-C6)alkyl, -S(0)2(ClL -C6) alkyl, CONR ACl-C6 alky,
(CFCo) al kyl C(0)--, and (Cl-Cal kyl OC(0); Rg is hydrogen or (Ct-Cs)al kyl; R5
and RG are each Thndependsanin 3 usebsieti@cidilkom t he group consi sting of hydrogen,
(C1-Co)al kyl, (C,-Co6)al kenyl, (C -C6)al kynyl, and aryl, or Rs and R8 are taken
t oget her W|th the nitrogen to which they @are attached to forma heterocycle
group optionally substitut e‘dszth one or nore Rd; wherein the heterocycle
group optionally include oRe of nore groups selected fromO (oxygen), S(0)",
and NR ; R7 is selected fr the group consisting of hydrogen, hydroxy, hal o,
hydroxy(C -C 0)al ley), x€1 -C6)a | ky optionally substituted with up to 5
fluor, and (Cl-C6) donally substituted with up to 5 fluoro; Ar is
aryl, or heteroar optionally substituted with one or nore R8; and each
R8 i s independent en, halo, CF3. CF21-1, hydroxy, cyano, nitro,
(C'-Co)al kyl, h¥droxy(Ci-Coy (CF Co) al koxy, or NRaRb 2, The conpound of
claim1l, wherel n Ar &4 S h,e{\ f oani 1 sel ected fromthe group consi sting of

t hi enyl and pyridyl, ea@dh—op onal ly substituted with one or nore Rs. 3. The

conpound of claim 1, \,{ ~n

or a pharmaceutically acceptable salt thereof.
42. The compound of claim 24 that has the formmula 11d:

(Hdy

or a pharmaceuticully acceptable salt thereod.
43. The compound of claim 24 that has the formula Ile:

: {Ile)
\—\\ Re

<// 5

R, N—N

or a pharmaceutically acceplable salt thereof.
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wherein: R, R3, and R4 are each independently hydrogen, hal o, cyano,
(C-Co)alicyl optionally substituted with up to 5 fluor, or (Cl-C6)al koxy
optionally substituted with up to 5 fluor, R and R6 are taken together with
the nitrogen to which they are attached to forma heterocycle group optionally
substituted wth one or nore Rd; wherein the heterocycle group optionally
i ncl ude one or nore groups selected fromO (oxygen), and NR'; and R7 is
hydrogen or (CLI4CHY erteyrid FpeingA &b tedgsstl it ed with up to 5 fluoro. 4. The
compound of claim1l that has the fornula la: (Ia) or a pharmaceutically
acceptable. salt thereof. 5. The compound @f claim 1l wherein RS and R,
together with the nitrogen tgé??égh they are attached, forma piperidinyl,

L

pyrrolidinyl, norpholinyl, orthignmorpholinyl ring. 6. The conpound of claim
1 that has the forrmula Ib Ry

R, N—N
R, (o}
Ry N Ry

or a phannaceutically acceptable salt thereof.

45. The compound of claim 1 that is selected from the
group consisting of
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(I'b) or a pharmaceutically acceptable salt thereof, wherein: Xis N(R, O
(oxygen), C(Ra)." or SO.; z is an integer selected fromO, 1, and 2; each R
i s independently selected fromthe group consisting of hydrozen, hal o, oxo,
hydr oxy, -N ZERf, hydroxy(Cl-C6)al kyl, (Cl-C6)al kyl optionally substituted
with up to 5 fluoro, and (C, -C6)al koxy optionally substituted with up to 5
fluoro; and n is an integer selected fromO, 1, and 2; wth the proviso that
when n=0 then X is C(@ 7. The conpound of claim6 that has the formula
lc: Ar

NN

z ;?
o

“
\
P4

& 3

C

>
e

O

NN

Z ;)I\/\
o

e

/_/

—0Q

I
»

O

NN

Z )TF\
o

3
)
%
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or a pharmaceutically acceptable salt thereof 8. The conpound of claim4 that
has the lommla Id: (1d) or a pharmaceutically acceptable salt thereof,
wherein n is an integer selected fromO, 1, and 2. 9. The compound of claim
8 wherein nis 0. 10. The compound of claim8 wherein nis |I. 11. The conpound
of claim8 wherein ais 2. 12. The conpound of clains wherein R, is Mthyl.

13. The conmpound of claim8 wherein R is trifluoronethyl . 14. The
conpound of claim8 wherein R,{&%N&Iuoro.
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15. The conmpound of claim8 wherein R, is OWe, 16. The conpound of claim38
wherein R3 is Methyl. 17, The conmpound of claim8 wherein R3 is fluoro. 18.
The conpound of claim8 wherein R3 is Owe. 19. The conpound of claim8 wherein
R7 is Methyl. 20. the conpound of claim@8 wherein it, and t<3 are fluor.

21. The conpound of claim8 wherein 11,-, and K, are Methyl. 22. The
conpound of claim8 wherein R, is titioro and R, is nethyl. 23. The
conpound of claim8 thateohimsl the fornula le: or a pharmaceutically acceptable
salt thereof. 24. The %Einund of claim1 that has the fornul a

N—N
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OD or a pharmaceutically acceptable salt thereof; wherein: each Y is
i ndependently N or Q(R8). 25. The conpound of claim 24 wherein R5 and R6,
together with the nitrogen to which they are attached, form a piperidinyl,
pyrrolidinyl, norpholinyl, or thomorpholinyl ring, each optionally substituted
with one or nore R 26. The conpound of claim24 that has the fornula lib:
ON or a pharnmaceutically acceptable salt thereof, wherein: is an integer
selected fromO, 1, and 2. .comimé. The conpound of claim 26 wherein nis O.

e

J O
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28. The conmpound of claim 26 wherein nis 1. 29. The conpound of claim 26

wherein n is 2. 30. 'The conpound of claim26 wherein R is Mthyl. 31. The
conmpound of claim26 wherein R is trifluoromnethyl. 32. The conpound of
claim26 wherein R, is fluoro. 33. The conpound of claim 26 wherein R, is
Me. 34. The conpound of claim 26 wherein R, is Mthyl. 35. The conpound
of claim26 wherein R is fluor. 36. The conpound of elann 26 wherein R is
Ove. 37. The conpoungmpL claim 26 wherein R'" is Mthyl. 38. The conpound
of claim26 wherein R a are 39. The conpound of claim26 wherein R
and R, are Methyl. 4 e conpound of claim26 wherein B., is fluor() and
R, is nethyl.

N—N

F N
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41. The conpound of claim26 that las the 'Camla lle: or a
phar macei nacc_ectabl e salt thereof. 42. The conpound of claim 24 that has the

formula I1d: Cu a nhunnut-itinicillly acceptable salt !'throat'. 43. The
compound of claim24 that has the formula lie: tltta or a phanuaccuitcal
aecepi abte salt thereof. 44. The conpound of claim 24 that has the fornul a
111:

-continued
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(H') or a pharmaceutically acceptable salt thereof 45. The conpound of

claim1l that is selected fromthe group consisting of -conti nued en
ti nned
-continued
N—N

-
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-conti nued

-contiiiued

-conti nued

cout'nued

\/1\
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-coati nued

0-

Il U d

-continuexd
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-conti nued -conti nued or a pharmaceutically acceptable salt thereof 46. A
phar maceuti cal conposition conprising: a) a conpound of claim1; and b) a
pharmaceutically accept-abl e carder.

-continued
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-continued
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-continued

N—N
. | o
F N

O)\N
OH

N—N

¥ / 0
| and

F N

%O

/Z

N—N
i I Mo
F N

k/N\’/’
or a pharmaceutically acceptable salt thereof.
46. A pharmaceutical composition comprising;:

a) a compound of claim 1; and
b) a pharmaceutically acceptable carrier.
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