WD 2005/ 084439 PCT/ US2005/ 007238 2- PYRI DI NYL
[ 7- (SUBSTI TUTED- PYRI DI N- 4- YL) PYRAZOLO [ 1, 5- a]

WEYHRENBLBN- 3- YL] METHANONES Rel at ed Appl i cat i BOBEUS2005/007238

10

15

20

25

30

[0001] This application clains the benefit of U S
Provi sional Application No. 5 60/549,418, filed 2
l\/ar ch 2004 and the application entitled

" 2- PYRI DI NYL[2/py REMBSIL[TASEBS AR THINPARYDIRYRAZOL O

1,5-a] PYRIM DI N-3-_ YL] ME f

U.S. Patent P Mk@%ﬂ&’%@é@ﬁ%ﬁfﬁﬁw
Techni cal Field [0002] The present invention relates
to novel 2-pyridinyl [w yl ) pyrazol o[ 1,5- 10
aio@d 9' m di A a\ﬁbﬁﬁﬁ&ﬂ'@ﬁ&@ﬁﬁb@@ﬁkBﬂlsuf%hhbwﬁbﬁho@ﬁodm

idinyl ring and pharmaceuti cal I‘ﬁOSItIOﬂS

cﬁmm «B;@ed hMachRE04 @délv@gemlmaownﬂwe“ NRIPINE R 7-

ﬁm s the
n@gﬁﬂ% ?ﬁﬁ#@ltory neurotr ris tter m?he

THANKDI\ES’f fdacbefose the ViSrRatent ahd Tiademparke stfiae omt March 2005.
about one third 15 of all synapses. Wen GABA bi nds
to a GABA receptor, ithﬂ@gﬁMhe ability of neurons

IR PSR ey

i H}i}mhfdﬁl-ﬁ?l%@cﬁanf)hd’s hegng ﬂlBﬁ@lJleat‘sloii &el meﬁu{gomd phafrrmaceutlcal
the brain express three main types of GABA receptors,

GrEpesitiopgsapanmg e ABAC. GABAA receptors function as

| i gand-gated ion channels to m;ail ate fast inhibitory
synaptic 20 transm ssi %8 neur onal
E&d ﬂb' Lity -ﬁ&f@l’{&lu%@ abifl (@%@A)r(éﬁpgm?fs tRSm&L lcdMi®n inhibitory
S

ol d, etal” nuscle tone, and enotional status.

Gasnmrmwm b the memmadipg brain 25Kl is epbimpted dejbe prsepndl pfiageut one third
an d!c?ll 3ﬁ1aﬁ3%?.2%8§§%§£§ﬁds ‘Baar(?AER éﬁt%r 1%0@%&%‘?1‘& 9f neurons

receptors are pr ‘ot el n- COUp e
r eg@pisinpshd feagptore th @héuc howeli impilsést dn yhemdtﬂemnmaé;tan nervous

plmasls){i n%ﬁ&&é{t%ﬂ%ﬁ%ﬁ g;fe%é&gﬂggzgep%gagzzﬁf fsﬁ%ug%ns 1 ebram
| rék&}bt’@sstthﬁeﬁf&[ﬂ t#9Peslof %‘Erecbﬁt&ﬂ‘s,e@&BlAlAnGABmg and GABAC GABAA

rewar d/ r ei nforci.ng respons apuse
G SHEPIOB A0 26 EFRACEOE BSOS 19 ] T Oty symapic

r Qﬁﬁﬁﬁl@:ﬁ@nﬁﬁﬁ regulBAnsr gt @L@ﬂéﬁi’ﬁ‘ty@mm& S s1RK Pésp&ielad sBizure
brain regions and are prom nentg‘y distributed on

¢ dhnsald sllalscls ergod AP ORE fpiRa AT pNara R (rEct of
: %{m%y' Bt %Hﬂ& sﬁé@ﬁ%enﬁfd%‘i&ﬁ?ésn%bm{rgggﬂémﬂgf&mds and ethanol.

rrnsi c Bitory sign I's transduced
préABAp aécbgto:kswe’ﬂ@ p@@@o&ommmcmws thayBediate el@e’ptﬂ@lbgoréi ipetentials,

pent aneri.c, |i ated chl or n n

AT A n\p8rt%rg §‘g§ %Wryy&gfesfe% néonogs a%? ‘ejéaﬂ ono P&J‘ &GABAB
r aeePtodd Cantalkdtinlibic Bd{dﬁﬁndl’ebasemhemby hmﬁlrk’gﬁat/gtﬂlﬂrdﬁmfomm@ responses
receptor. GABAA r re ver etero
o RBigbuse B PR TBYE T CDRHEATY ST A S BB Ry e
t s @Bsted R cdhdnkR reﬁﬂ‘éss@@ GRRAB brhi¥ P&Sons B are prominently distributed

on retinal neurons, suggesting they play an important role in retinal signal processing.

[0004] The intrinsic inhibitory signal of GABA is transduced principally by

GABA , receptors. GABA, receptors are pentameric, ligand-gated chloride ion (CI)
channels belonging to a superfamily of ligand-gated ionotropic receptors that includes the
nicotinic acetylcholine receptor. GABA 4 receptors are very heterogeneous, with at least

16 different subunits producing potentially thousands of different receptor types. The
1
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Pharni acol . Rev. 50:291-313, 1998). The major isoform

of the GABAA receptor in the adult manmalian brain
consists of 2 al, 2 X32, and a single 72 subunit,
a&bth@mbtemrsmmpmnmt@mmmguum Gandiliést deneted aswbpi4 113, d, &, 6, and

conmbj nati ons are fou n fere n_r.egi
P e e Vot atsr; Bidifdah Fudesa,
%ﬂﬁ i M@Q&ﬂt%ﬁ]ﬂaﬂlﬁ&ﬁﬁ c@kist8bt2 0,2 By, AEdIA Siagle v, subunit, although
2: 040- 1062, 1992). [00051 GABAA receptor, _sub
agegmrga@@tmmgadléfswmsg comBiPatiogs fre dng i GEST %%ram regions at
S RiEBEh dhfes GAIDGerR A HERLSEN Eschic b Ridbtichl (WishRAaL. .
ong VVI a variety of pharnmacologically active
SNbﬁ‘bmldé5104Q‘\ﬂ]@6i @A binds to this receptor, the

amo@ ﬁgag hfo r | rgc %{0}( E\.Eb?:@fs a%%lé%dt&gtrol { Hégnéesa?% ﬁ(gﬁll cﬂ{&gde on

i sdldctive dhfinr@ls-and mn&m sitgsyilet pind GABAedortghva thraerarian of phatiangjogically

it |]ess excit re tant decrease . in neur.ona
aé?tﬁVG syogtangey)| %Wﬁégéiﬂ}%gfﬁ*ﬂsﬁ cceptor, the apgg-channe 2 sact%vateéi causing it

£ ¥ndeROwina BhiHide idHs (ET) tdérddr heémoh TDl‘ils infflox Sﬂ(Clhlonan
ext ent that consci ousness and %%Sor co

i hpearmolaizey thopponTmeking Hissoarsitabls dihg Feéu %"Wﬁ%%ﬁ%ﬂ%’ﬁl activity
Gﬁ%@%ﬁ%@ﬁ oBHOUABAS, rBd3ftof dbghplekaNtaBRIB €@ ain function, to such
distribution of these receptors’in the nervous system
| iak extgnt thehtonidinusisss and nieéor cmtrolem@ebeamaalrﬁéu abl e
og| c Qr
bZ@"% i mpl i ?ié &%{L?&fs ?r%lyl?féneur o@% a an §ece C%l&lg]tﬂr]?\éﬁd the
divaddsphesdsdistalndion ef taése ceceorel mtthmvous systgtndrdtp}ygontgbutg kaethe

head
arieiest gt g e S e PO path A RBAT 4P RBH BiaGHO e

c QﬂiBHéa&!d\dﬁ nthin§ aE@eIogicalsel pzephtinlidrdss hadirdsed daditions,
convul sions, tinnitus, .neurode ener at |(E\;)‘e51 di sorders

i reqluding girolies prad fraymay eﬂleg%ya%aén g, Biety: post

S G2 GO s%ress"c!i’sr&}def‘ GhREiw c%gﬁﬁae dlEcﬁaéfé BERdpBreth,SeiHSs,
depression, bipol'ar disorders, mania, trigennal and
otceyulsiens; tinibsaneunedseanpatiye disoplsrsinclpdippeAlrhnmpiydisease,

cere , t > i

< JEDpY v hic lg ﬁaggﬁgr@sis ﬁ?lgtﬁlg\%ﬁ sg,glé%t 1%orr1 gﬁnfé%agé‘ d@pression, bipolar
dydidordees mnmnﬁxgamhat anmmmwalalasm@aﬁnc pesmhapertension, cerebral
?:lg b]%%a?lr &8 ﬁfag;r ! I?lgrgmg%anyg)@oz Fubsgapéé/abuge n&b‘g%s essential tremor,

C ogygkihéspdlandcdlies mdwmatﬁslﬁorchfsdn@heteknerebkﬂ @emdrrhage, and spasticity.
Currently-avail abl e drugs for dulat|

ng GABAA
" 08 rEesBIOrATE §150 PRIPYRALP PIBATBIFTY FoRRR osapsigs and sleep

pepbenar bi t dyrdpdy-aRGANE ERIE fAlr moANRRE CABH % tdi1 @&1V1ty include
such as diazepam™ chl ordi azegom de and nm dazo

Babatl)bltlmt@ﬁ; suchcag merpbashital gndseqopyrhitad @@WQ@W @wg as diazepam,
R G I S A R i

dr sigsficatly adcsasing ml'rwmntylthMmce @&BA@mgmtﬁrwauoraby GABA itself,
|t nﬁl?e?ggfu%%f%}loaﬁo 1P&1rech alﬁﬁn’é tgi% 9 & ne%%ﬂt%ﬁsn%gélol?sm contrast,

are |
| NEcARRIMzEpIRds attias Rt flistéiic m@ﬂﬂtatcﬁﬂ]m&l drélatoble nﬁh@h&&éuﬁfeasmg Cr

GABA, but e hance A- act i vat creas ind”
c of G B TR U sence of (%;AA.EA but enhance %%.ﬁ}{] act%ate ?ncreases in CI" conductance.
This latter property is thought to be responsible for the usefulness of benzodiazepines for

treating a number of disorders, including generalized anxiety disorder, panic disorder,
2
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di sorder, panic disorder, 2 WO 2005/084439

PCT/ US2005/ 007238 sei zures, novenent disorders,

epi | epsy, psychosis, nood disorders, and nuscle

S PAANTS, maSem&e disomisrst éptlepsyl paychosissmbed §isafiers, and muscle spasms, as
benzodj azepi nes conpared to barbit tes. [0008] Both
baehA ”ﬁiag‘é? 4 ﬁ%ﬁ%@?’é‘ﬁ ﬁqg’gwﬁ‘kjé%g’g’w ve and can
C068§ dr OVSBARBAbiturA&ALd PRRGRRETIRE bRRAddiadv@xhdcan cause drowsiness,
dysarthria, notor incoordination, di lopi,a1 nusclg -
weekreResniratiny AipYip flySERE B BINCBHP o AP OPHe SWS ST Feakness,
e%@g& Snd drﬂélﬁaﬁc%hﬁlsw&lt &P sifdtodis tiaterSwalhd inividu&l’s ability to
pertdrmdaily routines such as driving, operating
hperfoymrdaidyioniarey sush apdrivings PHeFEnIEf ma s perfRsEgg other
tasks whil e under [ ' i ines less th
TR Boeh AR Aoy, T Bt HiciefioaBbincs les tan
c laptnal dordiestirgabbramic disoalewsiimgVABAABAGnOEBE A weppiror .

X TR LT N -

NeehdtoRicaPind pHREhiRSlY eidradrs. I The cidSetTedie ifcludifCaddict ee properties, of
effects, including addictive properties, of_ .

c Ry PYAleRla AR B GABA rawaﬁma@ﬁqﬂ&% glas% mepdiae Papedigepines and
d rbEl@ﬁurﬁtleéj maktth 6 aRENEREIBE BRhAS SheRiPblitic Batidd. Wcadr@ifigly, there
make these drugs unsuitable in many therapeutic

c oertanstas imphetensy wintetyhapd intthesridor altereiva sorappsitingsomethiers and tools that
un . . |

R S B e BB BB R85 craam
clahd GABIA raqeploiscat i ons to nodul ate the function and

activity of A 15 and. receptors. [00 | -

C i) of ot ipesre SRbieRoT e EERT P kdion ! G g hvel i improved
Preaitbkationewel menslisifeinicmpeng tofpeiintahd asivan df GABAadd/or GABAA
for nodul ating the function and activity of GABA
aﬁﬁ#@ﬁm%§ﬂﬁﬂﬂnmﬁﬂb%ﬁFﬁ$%H¢W$h§%ﬂ%%ﬁ'an subj ect s,

I NedMgi N9 herRaRihel A9dAbS thd préentamMRhiiG to pRivREIoR addigiproved

present invention to provide novel and inproved 20

c cnepwsditians arrd metbodsdertitsainginsychiafricand Aeproegied) disprdprs nypkying 2

n ec%ﬁ&k ﬁ%@Aergfc %gﬂrglecfaﬁsrﬁigs\{&ll, f‘ﬁklﬂ&’ing ro #i6hd ankl Thethods that are
GABAér gi ¢ neural transm ssion, 1 ncluding conpositions
andfepiterotis tredtmentf enxiaty diswdersy ecizure disreders, danime affedive disorders,
e SRR e BRI BRI et R brn st eqiing
schtzeghne@ni a, and cognitive disorders, in mammalian
subjects requiring such treatnent. 3 WO 2005/ 084439

PCT/ US2005/ 007238 Summary of Exenpl ary Enbodi nents of

the I nvention [0012] The invention achieves these

obj ects and satisfies additional objects and

advant ages by providi ng novel

2-pyridinyl [ 7-(pyridin-4-yl)pyrazol o[ 1, 5-a] pyrimdin-3

- yl ] met hanones having at | east one substituent on the
4-pyridinyl ring of fornmula 1: Wherein,




5 each R can be a hal ogen, hydroxy, alkyl, allcoxy,
nitro,, amno, trifluoronethyl, cycloal kyl,

w@ cooslogaBkyl ) al kyl, al kanoyl, al kanoyl oxy, ar yPCT/a@R83005/007238
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15

aralkyl, nitrile, pyrrolidine-I-yl, norpholino,

di al kyl am no, al kenyl, al kenyl, hydroxyal kyl,

am noal kyl, al kyl am noal kyl, An, dial kyl am noal kyl

hal oal | cyl, c8uhmatyalfEybmplady Bmbpdients of tha frtvention

al kanoyl am po, cart ba |, . carbanyl nyl. an

SRR T oremeion BR R ety S ARt GHl ects ana

Fudvlhi8saBY BrovRiaphood] 2tgyedibI Rpgfidinasy )pvyizdie 1 5 el pyoinadihp-

substituted and two adjacent R groups, . be fuseg t .

f olimetaenonsseviSe ARt qRe SR e of Hg AMEHT B TRE o Cherein

S\Each RGP ¥E & SidRsh, Hylifddy, iy MaikeLy, BiH@R}’anﬁﬁc@ trifRibfodelS T cycloalkyl,
en'n i1s greater 'than one, each roup _may be.

s &yelotleyl)aikiyt elsaneyb alkpnoyloxysey], aytyb aralky piérile waolisins- 1R,

grou i, HakFGn Qo 5

opmﬁﬂ@h%%a?e gr8ﬁbsﬁggm%éggg%ﬂg¥d?ﬁ€&§gﬁg&g?mh A1

different. 15 [0013] Wthin exenplary g

i nvention to provides novel 2- » \

pyridinyl [7-(pyridin-4-yl)pyrazol o] % 5-a] pWyrim din-3-y

| ] met hanones having. at | east one. sufystit (st on the

4-pyridinyl ripgfhich are _gHpabl e of~motiul &t i ng GABA

or GABA receff ] ' dtividy, including

activity or fdncti.of- RAA receptors.

[0014] Useful ‘Rgrnpsef - .~ k ‘ ‘

novel 2- pyri di nyl T¥7- ( pyPji

di n-3 20 yl ] methanones : V g¥i on,_ having at

| east one substituent the 4-pyridinyl¥fring, include

various pharmaceutically acceptable salts, polynorphs,

sol vates, hydrates and/or prodrugs of these o

S ino, carbamoyl,

T R SR laine,cbamoy

arvarbapylhadenyiminpalliviserylasinorerheisipgydg/groups. Furthermore, each of the

2-pyridinyl[7- | di-nx

1 e e Gt e d RS RERLAR sroupsimay b fised to fomm

s Ubstok siverinbered tihgwith 26 typy cariginnyn the pyrglimd riga®Avioch (AR

SRS 5 R 0080 AL LA e
aGhbr¥ tha b b‘oﬁsiis bickene; te@grelp iy HeABéstddrfored any oEMBAtated groups so

enbgdi ments, the

yrQZOLb[l,S-a]pyrim

receptor. [001 Manmal i an subj ects anenabl e for
t ras & bedhe s PHYIRRY- conpositi ons and methods of the

i n[g@fﬁ] i on | REkitS&enblaly @RddRRhts! th&int&fioh & priHER oA d-
ot her ‘mamral | an subjects suffering froma psychiatric

or pymidiny GT-(ryridiatd-viipytsrelet  relpliramiéia-3-dimethenenes havingat deast one

B Db R My SELARCER R ARG SRS GRS

i nieexptor Emcibcror beiivety fiadudingictivignpfiowteh mediztéd G AB&Aavoeptors.

el Hlogi oot LBrEs SR PR AaP R Bplgfor L sy

20 | N@irbkéianbnes of @k Buventio@Adving aLismt oreRubsesHt on IR 4apyridinyl ring, include

25

m grai ne, nood, djsorders, anxiety, post traymatic
ot Pesiows RaEcebically 15epie s sel. COMAIPS LVt LS id/or prodrugs of

bi pededlibsiunfRlcEBpSundD 3y F AP BmBinGRImd Blefof. 11 bxiphay d8bodiments,
schi zophreni a, sei zures, convul sions, tinnitus,

nellie eeteppsitiensand methoils oftarsinvenfipmei¢rarjoy 2-pyridinyl[ 7-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-ylJmethanones having at least one substituent on the 4-

pyridinyl ring as GABA or GABA receptor modulators, capable of detectably modulating one
4



Al zhei ner' s di sease, anyotrophic |ateral sclerosis,
Par ki nson' s di sease, Huntington's chorea, depression,
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neur al gi a, neuropathic pain, hypertension, cerebra
i schem a, cardiac arrhythm a, myotonia, substance
abuse, nyoclonus, essential trenor, dyskinesia and
o&h@ﬁewawﬁﬁgﬁjmdm&nmd@m&guﬂﬁbmaﬁamudhmsbmmm: 15

henorr hage, and spast These and o

sWOfct s~ ar¥amppiaa ety & Sf“%é{’aé’iﬁfgér bt e T fhdions and

' Hmsas'o%e%emﬁﬂ%dmc@ Rt drévbt limitbd e, Huktdh @6d otBét mammalian subjects
effective anount of

2sq£§¢rmgjﬁmy|a[p§r3(oma¢qcmr ﬁeuqolgglg% glﬁgg@n@ﬂd;@tegl at least in part, by a
gs\ﬁ[l‘lﬁ@antddrrﬁng’éléﬂcé m&ﬁ&empemm%w Pgmagg §he éc%fb%ﬁnds and

I tuent on the 4-pyridinyl ring,
C nmhodsmf theﬁnm‘nflman‘be eﬁfwtlvniﬂﬂhldoﬁdéo llemiateion nrewnt one or more

activit GABA, or 20 re NOAY .

noXFEto IE%?F%‘ c&"'satréacfor %EI ONRE Qg (Iéﬁ{f%% g%ng%qg ’ ]g%%%\t@ Siroke,
bh&ditragmb,@phepsypiA, m@mﬁm 1a0od disvedens by, @ommurnai'& styéss disorder,
the invention are § fdml n,a var

| ESeHC A e iy st PG SteLipfoets Tethng

p@é}%‘@ﬁl&tﬂi scigby/ %@ﬁkloﬁé{ Giﬁlﬂﬁl@ %e%&gg@ﬁerﬁfv@ disbrdsrs niéfudﬁhg
dlnyl[7(pyr|d|n yrimdin

| o[ 1, 5-
ymlzﬂf@maﬁ divease srpeRbictat wff@%é)?é ofragla%spné?@e@w&mruegﬁ%ﬁ chorea,
O'ae g&gloﬂ (')b?;y({lﬁ%eﬁ}’dersr fafia, t%%erh@gll%h oMiet Hélﬂalgfadﬁéu!rdiﬂﬁﬁc pain,

ects e I nvent on, conbinatorial formulations
amzipemmlbm esrcbuabisgheod, dardiac erbytheiangyetenies fubsenageabuse,
anou t of 2- y
ln}yrgy Fssrr?t}layrgri‘n& Hs%]m%iﬁ% _Engj(jiltpir‘}n(%vr?glﬁ%tndelso(g%eﬁ% (r)leonéltal cerebral
h&vmﬁgh@t: zirﬁagishontw substituent on the 4-pyridinyl

ri ﬂﬂpﬁg? oon qsg:/ a%rﬂ?fﬁe ?ug)? RY on?%e%tggli i(ﬂ\éetg$ gciec{}]}d%g to the invention by
a@mnﬁﬁs‘&trﬁ &dmz%dbjbct e freets hinbwtt 66 2-pyridinyl[ 7(pyridin-4-yl)pyrazolo[1,5-

ridi ridin-4-yl razol o[ 1
a]a%\*ll rY 816 ycripléﬂlaramslﬁé %fgqyﬁoaéf?ﬁ% ong Wgaﬂveﬂ ¢n the gsppgidinyl ring,

Ol ARG G&faﬁé &fectm%h@amagaﬁﬁﬁﬁ&%%&w oRGABATEY drAMGABA
subj ect. Exenplary conbinatorial fornulations and

c aereption sfen, the vescheomponrssieb s invantionivill modtlair GASHpbigging to a
2- CPP@’SA recg]i)fcoi gf'hg %{f\)e ?‘i’%ﬁ%"%ﬁgg o)f %rlﬁ\;e%c%t 41‘? érovrﬁded in a variety of forms,

a] pyrini es having a
S Uinﬁﬁdlﬂgmmmaaeuﬂclﬂgr adegpipbledaltsypolymarphsi wlvatas,r‘rb'dlm pugAor prodrugs

mptég Pg{]ygﬂlg{/l[%%ﬂﬁ‘? P{lé]p})gaozg%t ]Z%g%glj}wgg E1‘]A‘m'£tﬁanotgx)e compound having at

PGddsl£nd @Halient 28 the 4asliridingl ringe agents sel ected from
anaI]%esn cs, _anxiolytics, ant| ressants

ArORTb v Ul 5 33t addiiga .a%?ﬁ?t&g eI CcPRE A foypuiations and
39? 104 Gle r&@deﬁ’éaﬁﬁﬁmg[aggﬂf&nvg BB b L0h R f5kRlinARd

tlonal obj ects, features, aspects and advantages

ofyllphl@quﬂé ISaaipyrirm«heﬁtyl]mﬂmmne cpEpYRgs laeﬁplaraéhest precbitifrent on the

B T

| rts;bmlmateil}r‘adﬁnm:stemd }Mth)ﬂled%tmutn:d lpyridinyl[7-(pyridin-4-yl)pyrazolo[1,5-

g]_ g dm%n)LI}%ne&Fa}{xr : dclﬁlg%% ﬁgg}f‘ anGA%%% gt Ziﬁg?fA receptor modulating

S Lﬂééii)hieliﬁ Binafhatiftesuliefty Bk dp’lM'b/ cérhbigatorfi]l S@muRtiensiaf@ebordinate
f S

o

are conpositions and neth for. using these novel
wetheds mﬂ]ésa{omﬁgt}pgﬁ Zpygidinyl[7- (pyrldln 4-ypyrazolo[1,5-

a]pymmdm 3-ylimethanones having at least one substituent on the 4-pyridinyl ring in

combination with one or more additional GABA or GABA receptor modulators, including
5



and neurol ogi cal disorders in manmal s invol ving GABA

and GABA receptors. In various 10 enbodi nents, the
woreakosig3and conpositions of the invention arePCT/US2005/007238

effective as anxiolytic, antidepressant,

anti convul sant, nootropic, anesthetic, hypnotic,

and/ or nuscle rel axant agents in therapies and

f Q&Jﬁlﬁg% ARAS sé&écéédhfﬁbrm ﬂmgﬁmspﬂmoﬂ}@ﬁs’a @iltadépfefs[ai;tat(an‘ummgaﬂdts
nmet hoas provi de erein y ridny pyridi n-
41199'51)09‘39%&%@%]{“?’ %Y%?Tfﬁﬁ?‘ﬁmnﬁq ?rr%lmﬁ?g{rret hanones havi ng
g §RSt  ONLeHRSink bhRAL arﬂrhdﬁlﬁ@‘laf'rob s, Rtfuted] dddctsiahd@lvantages
r treating psychratric and neur o gl cal disarders.in

naﬁﬂtainsfam nsm}l@mﬂél beeqpps apBareny Tmdbs @Ep iRl dgscppHon-

dysfunction or | nbal ance [ n endoenous GABA and/or
> GABA recepDaie -'m!!éz- WS)ENe p : 2

f D ,
$6¢ﬂ'gi atio éh% ?l’)O‘LlB& ngve12 XndmylV (pymdm—4-y1)p§razolo[1 ,9-

nyl [7 pyr| Tdin pyrazol o pyri m di'n-
| ]ah?himﬁiﬁﬁwﬂnhﬁmmgs mm@@blsast assubstitwsttontioedpyrisinyl tieg. Also

OPP(%’E#&%IG CPWB? ggﬁ’]%gﬂé&r ?o\f h%r th%gecl.u 9&1 haﬁlon\ég{ol t%tdt{ﬂs%clnamc
S ahd neufddicl Gisorbiyte frﬁhﬁnmﬂ@inymhg AR aqdr@xﬁ]BAl geoeIBtoﬂshIn various
substi tuted met hanon qund,..and conbi ne}.f I

10t raedmentp Geerpgihegsan N e S T

%H?]K’cg chrbaft, &T@Uﬂv‘u@hﬁ)ﬂo@&qﬁ@ﬁﬁdsﬁ&[&' hypnotic, and/or muscle relaxant agents
4 pyr azol o[ 1, p rimdin-3- yl ] met hanones havi ng

atin thewpies ddorutions ofdkrineshtiehe 4- pyridinyl ring,

T o385 A SRS o i
GMBﬁ)pymzeb( b$- a]nyduiuandryﬂ]nafglmnp@s GEving et least ong Sub ﬁ]’mﬁnp pn the 4-
15 f ' e %%ﬁﬁﬁg%ﬁ% i?lug a r?‘cct ne&rh %izc%lgtﬁso?@ergm alian subjects,

laze
r &9@@&1@@50&[&{5 madiaﬂaabﬁ a dyiﬂnﬁnomm‘ iethhlancd 1n@ndlfgemms @XBA and/or
the action of GABA n agten |n effect. on t
acipB rgqep’@xg%ym 9gyam A1 chétt Q’@i]}l.ug, pe Rglalgtl%pfag&nethods the 2-

C aRARInS I P pyrimeul golb st ehaaRL Nyl ABHaRint RVt 4 fhast one
a???lw ?l[es(p or furﬁwﬂgnsqgf éABA and/ gg GABA 30

r e@bﬁttws on BRI LIRSS PETViderdn any R avagety i fqrmgdncluding
20 ﬁgrfhacaftlc i}h@c@ thfle egbthsate Mate%dl%&%?,?ﬂ pRIEEELETIhe

|ty to ne szc rel axant, hypno
s eSJilhﬂitltMed mﬂmn@iewbnmpundamﬁ/ wombimtivescheedfsant ef f ect s

bQ[OB?ﬁ subj %glta Bay %1 Qgr{lp&l%ﬁp?ﬁﬁéjﬁw tioh hc%rﬂé)%%éﬁgb C@%dig‘:yéb (pyridin-

verse StS, of attenuating a
of 4-pHeEaidf, 5 Pyriaidined-gljnethanangs halvmgtat lem’ubnﬁsmnuent on the 4-

2005/ 084439 PCT/ US2005/ 007 Xi ogeni ¢ fects.

SOPRI g Ty HRIecsr Al A b BARK IR SefiEs by, o
25 Q0@ cdhRxt, Gm atd GﬂBN%ée?{oY tio@ulafolesdests o‘MHehmfbhtlon will

wi t hout reduced nuscle relaxant hypnoti c and

s efieuently ind einteract withsiies oger A PA dCSHIBBERTARIFS §uch as the
P a‘;%&gdmiegﬂlg E‘ch@ ptBE ARd Sdn &Q@B%flglselﬂﬁﬁm%éfﬁ\ﬁ Sede Wﬁioﬁh)f GABA,

as ‘cognition enhancers Abr oad
r amg@teoiatimg effadtionthsashpreot @ABAne a}mahg:tlﬁu%wcbﬂﬁb jceqt sapable of

ar e bl.e t {uﬁ
S EFRPRbgblbd SPERpHRLAD 05 A BEATA S CASA i oama
30ar ﬁecémdirs | Ceitdie dorhpounbmmﬂhe mmehtioh el bemgnmadts anerfhatyjicdgsnts, and
suffieigt fro mstror, . . . .
1Mo engpossess aclivity to mediate muscle relaxant, hypnotic, sedative, anxiolytic,
and/or anticonvulsant effects in the subject. Other compounds of the invention will be

inverse agonists, or attenuating agents, capable of producing pro-convulsive, anti-inebriant
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head trauma, epilepsy, pain, mgraine, nood disorders,
anxi ety, post traumatic stress disorder, obsessive

waeorpseBye di sorders, mania, bipolar di sorderBCT/US2005/007238

10

15

20

25

schi zophreni a, seizures, 10 convul sions, tinnitus,

neur odegener ati ve di sorders including Al zheiner's

di sease, anyotrophic |ateral sclerosis, Parkinson's

db SRR fRenibofMdtd) Qﬂtﬂlfbtﬁerezbmp@ﬁlds dfthe awsition, willibe phaial agonists,

di sorders, . mani a her ney rw
e AT Aoy B PR ShoshSecti Btiscl et P Ringti nd
¢ QJdQ#l%Cefﬁﬁt% hy R B3 edict M@ bARd @merfts) l@ﬁl&l@l’hﬁ@er@@ézg@ﬁlst compounds are
onus, essential trenor, dysklneS|a and ot her
npweitedwhithadH de neefulns spgitign wbsBBal henor r hage, and
SRasy Ol LY A B:cBERAge YR Sia bid Rers Aot Rhhdn sBH}Eots, are
| ogi cal drsorde

rs associ at ed I mpal red
f enaiable lfor taatnmlt usirigttlye fofmuGABAS mm@mdmﬁh@ ingedign.oFlpse subjects

[ 00@%’ |b8 ryf}ﬁre%f N lflflna%tatﬂg d&l@l‘%ﬁ?ﬂlﬁﬁﬂﬂ Q@Jéc'ts%ﬂff&gngtﬁ%ﬁl stroke,

( Iﬁé’afdl €l ‘bpﬂ’dp)sji} yhiazalgefide, moad mwalem akbmt)'a-pyd;t]tmhhtarwcﬁs disorder,
npounds havi ng at | east .an tit

O ApP TS oS SRR B SRR e s Ry, i res,

agdmiviisPhe ik Chebfoﬁ@éen&ﬁtw% QisBrde @idtuding e iHedh@Gidisahse O
psychlatrlc di sorder_in mammal i an subj ect

D Sapiropbisdteratrelempo R0 S BRI BAHE SAtpisadepfession, bipolar
t fs%{edefsomg ntﬂ%eﬂnﬁxpin}ﬂ%ﬁq&héu‘?ﬁéla 'H%qugﬁﬂc irD hyfeftension, cerebral

Fvity or f a GABA receptor,
byschd&rmaamimilm a’ﬂalﬂenia,croqumndubste[ng@ﬂmpe Tieclonus, essent1a1 tremor,

2-pyridin
s L?&é?]?elsﬁt%% [‘»ﬁy linaverllneilt dis rgglrrs 189 a(jt) 1 fergb hemorrhaée an% spasticity
Y lahioBg Mﬁﬁmﬁer@ﬁﬁwadﬁdmd ﬂelmﬂﬁgcaﬂélﬂﬁéermhlattétbwm igpaingd function

|nvent|on ¢l ud tlves of the 25 reported
A ROY PO ABA TGS ARSI

( qom[ I di nyiWithinfceftdin Pastodd 4 lcdiaydsaibe bothd u&eﬁioﬁﬂ pyrideiyi]7-
met hanone, whi ch_ i s represented by

st@nmﬁt-al)p}frwmm SrajRysmiin- %«y&g@tamoa%@mmu@ s having pfeastfne
hquﬁség'g%%’?% %‘d%ﬁ%sgg 1%écweg}szoos/ 0072Ia‘aﬁiﬂﬁgeré‘%%3lt o

Thmevlaltsamulph’g@nltor @mh@trpldafp@sr in agemlianebitpla S4esheftannthe
excess of ten,

OB aRNL o PR D 2Pt P R UBP S i P g U mottation pfon
Practiityi dr Yunction of GABA, or of a GABA receptor, by the administered compound

PRI LT (RS bl e RN BE 8 B R BT sk
: UfrRitlahofred fhBviadadh ﬁdbbﬁdﬁﬂde&itﬁkl@[piﬁs&rt ﬂﬂv&}ﬁoh icttide d&r\Mh‘}dgefthe

t hanones, and exenplifies 2 speci fic conp

noRROTtSH amielyie aser ECIBRNEY (%mewﬁitryl)dﬁ (ﬂﬁén@nﬁwrwﬁﬂ 3 a]pyrimidin-
ri Bnglrlt mEMARAL, wiich i8 %E%Een@éarﬁg%@gﬁ’cuﬁﬁl ﬂ)ﬂﬁﬂao)&%ﬁ&ﬁtdescnbed }énS U.S.

i nv Ion are represented structural fornula |

| TPt Mol 21,4200 @z ok (Fals exjarissuprd Bime Ay 19841 kyl |

al koxy, nitro, amno, trifluoronethyl, 10 cycloalkyl,
(cycl oal kyl ) al kyl, al kanoyl , alkanoyloxy, aryl, aroyl,

aral kyl, nitrile, pyrrolidine-I- yl, norpholino,
di al kyl am no, al kenyl, al kynyl, hydroxyal kyl,
am noal kyl, al kyl am noal kyl, diallcyl am noal kyl,

hal oal kyl , carboxyal kyl, al koxyal kyl, carboxy,
al kanoyl am no, carbanoyl,



car banyl, carbonyl am no, al kyl sul fonyl am no, and
het erocycl o groups. I n one enbodi nent, each of the R

wW@r@sps44pmybe optional ly substituted as descriPerUS2005/007238

10

bel ow. In another 15 enbodiment, two adja
may be fused to forma five-or six-nenbes
the two carbons. on the pyridinyl ring tq

are attached. ‘ ! R
group may be selected|in . en nore
than one R grogp i ) T <oup may be

sel ected formany “Re stdled FOupSyso as to be the

same or dlfferent'q[0027 The term " ha gen" as used

herein refers to bromne chl ori L Uorine or 8 WO

2005/ 084439 PCT/ US2005/ 007238 iodiné. In one

enbodi ment, the hakogen is chlorine. In another

enbodinent, the hal ogen is bromne. [0028] The term
hydroxy as used herein refers to -OH or --0-. [0029]

?@ﬁgﬁ ed- c ﬁ’g-feﬁugﬁ p%ﬁlgfcg dtemglatg%, I eﬁ\gsfeg%o g?sg;%n ] gﬁcg%d)f & million
1?158%1:1%}; &Jﬁﬁnbepdif&ﬁlﬁ%ﬁbfa}bndonﬂ)assmgbaﬂed alltghmaoﬂanﬂ mm;founds

refera carpbon ato Thi s [ [

g@“WéP by HhénX]IWe(“aQY%‘}ny BrRFLel L Sre ey tﬁ%‘gf’ggsaﬂ‘ﬁsl'
1‘13){!7 (gisﬁﬂﬁﬁyng 2618 iﬁﬂﬁ?ﬂﬂnmﬁﬂ&yﬂh{éﬂlaﬁér&y' antl Sx@nplifies 222

neth group O% he term "al koxy" includes

s @mﬁq qspmau%dsdnqmﬁ 9 Wb%chtha‘fee“&bﬁﬁ‘k‘?ﬂfs onghg gRyndinylgHg.

ah ]?’Tb OFRSHho?Q Yith h&’ofltﬂe%@glt [9efiOn EYGRERELE) stllu&ural
odi nent, the oxXy group contains 1 to

cdorbmiz lat ons.  Enbodi ment s of al koxy groups incl ude,

but are not Ilimted to, nethoxy, ethoxy, ...

i sopropyl oxy, propoxy, butoxy, and peng v

Enbodi ments of substituted al koxy gradps i ngl ude

hal ogenat ed al koxy groups. In a furtRker enfodi nent,

t he alkoxy group‘:a.n be subs,ﬁtuted ff~~:roﬂps such

15 aryloxycarbygi“
aryl carbonyl , al Rty :
alkylan1nocarbonyl ~achonyl ,
al kyl t hi ocar bonyl I, - phoSphate, ﬁhosphonato,
phosphi nat o, cyano, amino (including alkylam no,

di al kyl am no, arylam no, diarylam no, and

al kyl aryl ani no), acyl ani'no (including

al kyl car bonyl am no, aryl carbonyl am no, carbanoyl and
UrgifsHila I30EAIb8 @ halogen(igydrdky] AN, dikeky, naiokaﬁlihbl,i tﬁﬂuoromethyl
arylthiao, 20 thlocarﬁgxylate sul f at es, kyl sul

s myple%lbxlckcywﬂ?yg 80yl Arraeylery,: anth ?rszl 1, il P}thdme-l—
)Llfrh Mylanﬁiﬁaﬂﬁenyﬁéﬂﬂgd h?(ﬁ%}%raﬂl%/%ﬂlba]kyl alkylammoa]kyl

or an aronmatic¢ or roaromati ¢ noi éti es.

Ex@mlmoaﬂ@ﬂ dalewlkdfedokyalkyb dlk@tmﬂfykycagb%w&anmqlm carbamoyl,

b u(%a]\' Qa?@ci;]lgia{ﬁﬁot ég]lc}%l%ﬁlljfgr%yf(l)élﬁ{%% %@e&? (3 %r ma?s In one embodiment,
di dakin OIEM lgi'wpgﬂnaydwcbptlmrailly hﬂbsirtutacéasfdﬂsqnbecﬂﬁlc[v@ Uﬁh]lotﬂ'dlre

: S%nérgro IR { %vd acﬁﬁ?li{ egroypesrn?aly%e ?usg 5 fé)rrrnai Veor rs.T1J)D(-memtbereﬁ ring with
the two carbons on the pyridinyl ring to which they are attached. When n is greater than one,
each R group may be selected independently. Thus, when more than one R group is present, the
R group may be selected form any of the stated groups so as to be the same or different.

[0027] The term “halogen” as used herein refers to bromine, chlorine, fluorine or

8



group. [0032] The term "am no" as used herein refers
to the group --NRR , where Rand R may independently

wheookypsiuegen, al kyl, aryl, al koxy, or heteroarpeT/US1v65/007238

10

15

20

25"

30

term "am noal kyl" as used herein represents a nore
detail ed selection as conpared to "am no" 30 and

refers to the group --NRR , where R and R may

i ﬂﬂﬁﬁe mlend dryhdaandhy, dﬁ@m&geﬁ is dhfdrine Ci &lokiek emb&d@adt, thb@alogen
term’ trlfluoronethyl as used herein refers to --CF3.

[ BOBAPinFhe term "trifl uoromet hoxy" as used herein

hg{o g5 10 -ridiEd: bl @83 las ma h&@ﬁmfe{:sne Loal deyld. as used

eln refers to a saturated cyclic ydrocarbon

203910844 39THeamm 18kt 54 00¢ haein refemtp stpighteps ashed qhm@hphauc
f 3.t0 . ]
el AR08 SR TR SRS GBR)lymcony 14

S I Nnc
nedrbéd divrhe Ahis deﬁm’mid apphas Ry el toybd iyl pyrtion efiadidony elfirenydyl and

and cIoh xyl . | n,.cert nbodi nts t he

Il R S

d]7msnt , Thdernf Calledxgalnsladgedulsytitutgd antmsalsstitiasdalityl cikenyl,
3 to

carbon atons _in the cyclic 5 portion n%.l to, 4
c byt srpsps soveleatiniiked 10,3} ¢vgen atb o L PRegIFpodiment, the alkoxy

gpfﬂg c%gﬁﬁ 1 t& D 8arb&E ¥6mO 2 RYb A RALKY bf AkOHRrbiss include, but are not

propyl net hyl . The al kyl groups are optionally
s Uiisteil tou tethoniy dthotyr ispnrelBoryoPIoRe e buiaks BN DRYERY sroups.

S%a%odl ed s O%%Jg &g@g&@g@@g ﬁlg higg h&%g&%gﬁ%%xy DAL a

ano
" dhrkieen embmkméntathe aukesly prenps aan Ibeﬁlmstltutquiyjéngrbwsl sych gsalkenyl,

o BB B i AR Ofup AR QNP o SRy,

bask EBbSyI6ty, sdrkartid, akiyitadbidnaylcabynyly dkgpxscabenyl,
acetyl and acet oxy res ecaik%(el ﬁB 371al The term I
@rrymoca%nﬂs@aylh@n@%b? & i “r?gbéw by 10%‘“‘&% plkoxyl,
g‘ﬂ bie plﬁ)!ﬂ{oﬁ%rmgp}ﬁ’ﬁa%' E§anhaz\ﬁnﬁg (€108 alk§laddno, d1a1kylam1no
carb

n atons in the ring ?ortlon for exanpl e, phen
151ry1@rpmph@&arylamm any alkﬁlﬁlaf aiiphersylanjre (pelu 1@&@1hylg¢rbony1ammo

G e T B e

d eﬁmmblm@ﬂm esulfa”nal, d@ﬁsqlﬁnylr suﬂfpmjw ;,onkarhgil, sulfonamido, nitro,

;{t%%ﬁ{ﬁ%%g f %ﬁ% y"fzb é%xé?xcﬁ’ ?lg?fe}gﬁcxd Oaarl)rlr(l L1(:oc§(r)fliate:roaromatic

di rﬁdgk’c‘i&slﬁlmﬂx&ﬁplaﬁ Halldgen &}b@ﬂtﬁted QHLI'oby) gly)up@l&l’:lbd!eﬁ )bai dey hot limited to,
car bany

b I d | o S f t
ofﬂlgfcg;pet@q e %gq%}/ng@@g}q ﬁ i Wt%iq:f( gl:lﬁlmlg do cqﬂor;gl%et oxy, and
| qylgmgllog{éthogg i ncl ude phenyl, substituted phenyl
napht hyl , henyl , and di phenyl [0038] The term

P as The

EmaA NS a6 usqdrhersah®PRRAT 1B Ao RIpETH, refers to a --NO;
rg%g%f to an aryl radical derived froman aromatic
Xylic acid, such as optionally substituted
bej@if] c or ThapdmnHemimodes wed herein refers to the group --NRR', where R and

R' may independently be hydrogen, alkyl, aryl, alkoxy, or heteroaryl. The term

"aminoalkyl" as used herein represents a more detailed selection as compared to "amino"

and refers to the group --NRR', where R and R' may independently be hydrogen or (C;-
Cyalkyl.

[0033] The term "trifluoromethyl" as used herein refers to --CFs.

[0034] The term “trifluoromethoxy” as used herein refers to --OCFj,

[0035] The term “cycloalky]” as used herein refers to a saturated cyclic hydrocarbon

9



[0039] The term "aral kyl" as used herein refers to an
aryl group bonded to the 4- 25 pyridinyl ring through

W@rooalog4aBo gr oup, preferably one containi ng 1-4PCHUBIING/007238

10

15

20

25

atons. A preferred aral kyl group is benzyl. [0040]
The term"nitrile" or "cyano" as used herein refers to
the group -CN. [0041] The term"pyrrolidine-l-yl" as
Ugigels ylatem&bmamlfgeirom 1 © Ttdabos atomsmmmmy i offloriillly substituted. Exemplary
2005/ 084439 PCT, U82005 042]
" FPosBeisTBeludes bif s e, Cé‘fléﬁﬂgpﬁocyf g pflopgpg and
%loh@(yl[ ﬂ%ﬁlm ERBodiREAR, tHicadialltyd BiolP1s cfy€lbsbpyltIe agdther

am no rogg3 havi ng two att ached al kyl _groups that ca

bembimersibe (SycleRlilalkaharouns conspm ApmTiie 7 CHPRH AsyBipeclc
r g&ﬁ&? 119 154 b %&}Bsﬁﬁma Nonesh. 2 kSRl en@o@iHRnEfthe t O

on atons havi ng o 3 double bonds. Preferred

eidyald zﬂqﬁhﬂwl g 1 dxacg@xmmqthyl Thepiigybarayits arexpesBis pipstituted with
1 1
mat } E#yg%tg hn‘c? sl'é % ér(r)] ilh ﬁ%ll%%)ﬂﬁSlShf%@‘l%ﬁE&l hydroxy and

4amﬁntenyl 3- nethyl 2-butenyl, 1-hexenyl, 2-hexenyl,

LSBT SR Sy AP SRS e ey, -

degenitkyl gffups aldO@ABLOYANE | Eibiip¥) cach dpiowlly caBaibiigD-5hkaben stoms.
refers to a straight or branched al kynyl L % of 2
t cqu@ﬁ%ea?hséweatwﬁelkﬁm g alkagoyloxy SfPPIpﬂ aée g5giphnd acetoxy,

ﬁg@%@g alkynyls include, but are not limted to,
et 1-propynyl, 2-propynyl, 1 -butynyl,
2 [wﬂ}/ nyl , djmny‘fayy aspsedrhgrwyn@aqs to pomnsyelip @yblcychc aromatic

grg’ %lgf?ﬁl gr‘i‘%’ F%@(Aﬂ—ﬁ & l{iectallﬂxlll ?ﬁtblgpﬁl%é/ oxtﬁ)ﬂdfor example phenyl,

I ﬂlaﬂmliljb Ib‘ipiisnjd fand dipficaylszrdups, aabha)fwyllch gxa}Dblqzsubmtuted w1th for example,

DB B S E ARy ot B Ao JeCLuRe PR o

b Vri fu JA BRI Wl @S Bt oS X IRIx§ SalltoR G cydeaﬂayldx}omymyhmkanoyloxy,
hydroxyethyl and 2-hydr oxyet hyl 0047] T
é\lﬁl%a]kkwmoa@alﬁlélé@mﬁﬂ@ RYARR R EArbae ¥o<@ﬂoamyl carbamoyl

Eiar 1oxYNERi AR enBBdiRRAts B oim%@c%ﬁgﬁ&tdn}h tA€present invention

en"or (Cl-C4)al kyl. [0048] The term
anﬂwe@iwwbaubsywedméﬁry&,@an@yérbl Pyl aadhitinbenyt oup | i nked

@0 al k)fth %n?lu'%ﬂ_gz % qse@al&{eoolﬂﬁ]rkaﬁﬂﬁlﬂagmh €S ARER o an aryl

ure --a or --

N(raﬂlkalldblﬁ‘éddlﬁdn) )111 alﬁmahc garbmthc amld‘,lsudeas dptionadly substituted benzoic or
I|n1ﬁ%d ta,, nono- and di-(Cl-C8 al kyl)am noCl-C8

aﬂﬁ? oleacidki ch each al kyl maybe the same or

o3 ent . Fhe [LR48hIkfihes fised Rarcifl kefidrk 10l ap iy gauls Yorded to the 4-
re ers to al kyl am no groups .attached to, an
pyridinyl ring throtigh an alkyl group, preferably one containing 1-4 carbon atoms. A
preferred aralkyl group is benzyl.
[0040] The term "nitrile" or "cyano" as used herein refers to the group ~CN.

[0041] The term “pyrrolidine-1-y!” as used herein refers to the structure:

L]
N,

U

10



al kyl group. Exanples include, but are not limted to,
N, N- di net hyl am nonet hyl , N, N di net hyl am noet hyl

wORMNsAB43849 hyl am nopropyl, and the |ike. The terP@T/US2005/007238

1O|I

15

20

25

di al kyl am noal kyl al so i ncludes groups where the
bridging al kyl noiety is optionally substituted. 11 WO
2005/ 084439 PCT/ US2005/ 007238 [0050] The term

" fH2ial kyl "Theaérer ‘Smorphalinod hkyded herompefstads thetstruettireni t h
one or nore halo groups, for exanple chloronethyl,
2-bronovet hyl, 3-iodopropyl, trifluoronethyl,

per fl uoropropyl, 8-chlorononyl. and the |ike. [0051]
The term "carboxyal kyl " as ueed herein refers to the
substituent --R - 5 COOH Jhereiln R is al kyl ene; and
car bal koxyal kyl refers to]--R -]-COOR wherein R and R
are al kyl ene and al kyl respegtively. In certain
amomnEMS,anlrefastoiaSMUrMed straight- or
branched- chai n hydrocar by wecal of 1-6 carbon atons
such as nethyl, ethyl n- propyl i sopropyl, n-butyl,

Y DRI S5 M G e s

gragdypgxbﬁpsdhatahﬂs(& tlhelﬁné &Qﬁﬁéreﬁge term "al koxyal kyl "

refers to an a yene 0] subst.i t ut

all}dgtl, gr ouphe Fat " retehs o g A Pﬁ%w%ﬂé&eﬂié@i@P qf2 to 10
angheh ey IRk to 4 Wmﬁeﬂd @m@&ﬁﬁiet@@ include ethenyl 1-

al koxyal kyl groups. [0053] The term "carboxy as used

h@rcmenyl Feppesdrcsctylshsay, bbuiemd, 3- Byt -DlteipigRmethyl-2-
T | en
%E%% Yl {]?erftﬁé/[n y}?énﬁgp% g@ﬁ%r&}ﬁ 3 fn@{h f@b @n{l) Kl‘llexenyl 2-hexenyl,

tal ni e grou
- -1@(@@611}/1 ﬁfhb]j)t@%é,dl botenyd, K ddfenyl, lﬂoqct@myb Qel%nenyﬁ) 1,3-nonadienyl, 2-
CEH%! mino, propanoyl am no and butanoyl anm no and the
. FﬁﬁSS] The term "carbonyl am no" refers to the
g r[O(lAI}S] - - NR- Tmefrﬁjl'*lﬂky@l" aswhat lereifrrediersl toR straghlb er branched alkynyl

A A A A L R
t Qure ndPlinfide Nty §100plpydN - fxx@byﬁyl Clalﬁlf@ﬁ‘IWU—blﬂﬁn}ﬂLSBS&tynyl 1-

herein refers to a functiona rou E
niRCREBEn2-Re LSRR |1 chEH Y anqtﬁvlé 1@3%1@5 gpd 2degynyl.

asgo04g] - - NRCERQkf « drox;@ﬁcy@)amﬁg or in AR R#iOn, ReRdo %1 alkyl group
can be hydro substituted al kyl, al ke

1 y
s Lﬁ@@tqvm@lerdiegquewwreln cal Rbsay crablpsiregsn Ripis, @rﬁﬁerably one hydrogen

h
%&‘ﬁ%y?%lﬁ?le? R%E%Jrﬁl %flﬁﬁ!i 1 FTS,O%? Q:Q?ﬁg%ssﬂélgdét Iymethyl
gmﬁﬂﬁdengwﬂwﬂRﬁ is an aIkyI as deflned above

[ 8[@@1913 t The tl"ﬁr T h‘et i o%ylg as u ee{nsre ur aog'talllpo nﬁk!Ry where R

ut ed, nggtura par
f UdndyR' ﬁﬁymdap@ﬂent@rbm'@zﬂragemm (Wﬁa)aﬁdyht | c cyclic group

th S a 4 0.7 qe ered clic 7 to 11. .

i 2" 2 iere FI el R o ALAk s pibfaked viaon

hedigy @afupA.d. M @bup BASlg the general structure --alkyl-NH-alkyl or --alkyl-
N(alkyl)(alkyl)). Such groups include, but are not limited to, mono- and di-(C;-Csg

alkyl)aminoC;-Cg alkyl, in which each alkyl may be the same or different.

[0049] The term “dialkylaminoalkyl” refers to alkylamino groups attached to an
alkyl group. Examples include, but are not limited to, N,N-dimethylaminomethyl, N,N-
dimethylaminoethyl N,N-dimethylaminopropyl, and the like. The term dialkylaminoalkyl
also includes groups where the bridging alkyl moiety is optionally substituted.
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30 one carbon atomcontaining ring. The substituents
on the heterocyclo rings naybe selected fromthose

w@rosnsaBbove for the aryl groups. Each ring of P€TES2005/007238

10

15

20

25

het erocycl o group containing a heteroatom may have 1,

2 or 3 heteroatons selected fromnitrogen atons,

oxygen atons and sulfur atons. Plural heteroatons in
ajogseien het’Eheaemrz [helopikpilj refiars then ellig seupesubstiteted With eng or more

h
N T T D —
V‘&rﬁﬁ&’éf)&ﬁﬂ48@hﬁﬁﬁbhﬁzﬂ@ﬂie0ﬂl¥238 I n one enbodi ment

two_R rousformafus Lin a

Dbt o5 e R o el g i flont R

f @UmﬂwlﬁeerﬁU hsnélkyléhelﬁraﬂd' caf&ll@k)/alkil Q160 1o EREMID@R Wherein R' and
nmonocycl i c heterocycl @ groups 1.nc pyrr

pﬁrw@alyylene qnﬁ@gqywespeﬁpygi OIIWertmp mnﬁg&g}ews ﬁj@g!é%tg\%/ )}? a saturated
" E@aﬁ%ﬁ O(l)rytlranch&i A N}}drocfaﬂ)ry}’lladmﬁle&f | Mdhfétﬁrﬂé such as methyl, ethyl,

pi peridinyl, plpera2|n¥ azepi ny
pymrmyaumropywmu@é,ztrw n-pestylatrie o lagnihy ylrhexyl and so forth.

TIRAGHE 0L sarfll QXN bxdebd AL broBDE divat Ol V! -

icyc ocycl o groups 1 nclude
b gmsm]t hi az oThd ternb Emlizaxyalkpll' y¢f¢rs bemzdkﬂcmgbup substituted with an

| tet
T R R R SN E
(@H&(ﬁﬁj@l’l—l@dﬂ @ﬁlhoﬂﬂtj dlly’dxyalkyll’grmyse det a| | ed
enbodi ment s_het er pcycl o, rouBie&eH{ i ncl de i ndo

8ol y1 , THEPE Al e SERERGH & B5Pp of Pggprmula

POk | and pyrim dyl . [00611 In exenpl ary enbodi nents
of the invention, substituents on the c

f 3905 a | a’ﬂ@e f@an ‘Heanoylgmanor refrs 1 HEY pal ke e "yn3] groups

IO fnﬁfﬁﬁ 2cany. )-1 B8 eBarR8 hdekRamAbd
%ﬁta h5 positi onségfg\gfdh@mg;l/rl Sl?nyl ring. }q[ 0062 ]

Alplropaa%danmangfébut@)qyl‘a@@%%@ldﬁb? bBka, for exanple those
?gg(gs%] for Ny e ﬁn"'pa% g;?la}éﬁ"% "Jrg‘fel%\fggi tg'P&lE "T@illklcég @Hg-—R’ where

Thus, a range et ween
urkl@rdsR' meey Heandepeddeniréy sefeeted immigsiragen oy (Q;Calkdnd 4.

[ Ine ak errb i_ment oft in t he
Sﬁ[%gt nds o ?%ﬁ\ég) as Ued BT oI \zgr?:;E (Irgg]tQH

| ifpos7ed t o, The term “carbamyl” as used herem refers to a functional group in which a

(]2%1%/ y hﬁ@irr]qyllls)glrﬁqt yﬂ;@p&egllﬁg rﬁgalggrrlylfldll en aés‘rl | lllﬁ% a&)% 01[ 1CP =0)NRR/,

( ZriRydih € Y hz) cz%e(t@ﬂfa)g&[ QI BiBstithitddt k| liRyiyia @ s@fuded alkenyl,

20 a] pyri m di n-3-yl'] net hanone;

( 2lgppey; ycleplicyl, pral, (hz%em%%»%memaﬁfh yl ) pyrazol o[ |,
al [gdg m di n-gs ¥elr WEI‘kpl@ﬁl?dﬁ?lanﬁgo"ﬂHefsC{b kel 1 the %%up NHS(O)ZR

i chl oro-pyridin-4-yl)pyrazol o[ 1
a]\plwq:mﬁdmﬁnallgbﬂ]m@fmafhme (2- pyrl d| nyl)-[7-(2,
al @yr ! ?nm(;l ﬁ)ﬁg\e "ﬁ"et%&kaxx 1%?&394 18 L&oalonally substituted, unsaturated, partially
( Zsafuyateddlomfully sa[?u?atédz anmmah(yer noyaromdativ-celicl grqupriisat sl ac] td ;7 Saembered

agl%w%g ',957 f 1%{7& g%ergﬁ)l Wﬁé Bg system Wt }BSS/ pilegst ong hyiielsoBg?padn at least

=

30 Z0drR[cibén é’c&m&:bﬂt}d]&ﬂn@rﬂg NTiesyibgtifihts ain the Beterocyclo rings may be selected

( 2- |Oy ri ?é, £¥?L§5ﬁPPm f(ﬁ < the ) G54ps Bicbpring gt the heterocyclo group containing a

a] M&éamngﬂnﬁ‘yl%vy { bres H@!&Q&[ﬂ&ns selected from nitrogen atoms, oxy en atoms and
[ 7-(2-benzoyl pyri di n-4-yl %pyrazo o

] a’ﬁmjs ﬁl@alﬁeﬂemtoﬁg iomgiven heterocyclo ring may be the same or dlfferent The

i( ﬁl}%é_fgdygl'o %}Qu%) n{agbé i Bz 4- pﬂﬁ]ﬂ% "¢ o afﬁ{/ Do @bk b atom.



yl ] met hanone;
2-pyridinyl[7-quinolinepyridin-4-yl)pyrazol of

wa 2@s5a%49y7 i m di n- 3- yl ] met hanone; PCT/US2005/007238
2-pyridinyl[7-(3-nmethyl pyridin-4-yl)pyrazol o[ 1, 5-a] pyr
i mdin-3 30 yl]nmethanone;
2-pyridinyl[7-(2,5-dichloropyridin-4-yl)pyrazol of
1 Jrﬁorﬁ]eﬁﬂbb&m‘iedﬂ, fwoR giphsfemhafisstaing with the carbons at position 2 and 3 of the

g'\{){g'}cgﬂ ﬁmlg,fo&q:fgﬁro"d'gﬂ Ytypyl‘ldln 4-yl)-pyraz

PYG060] N- eﬁr@a&?mdﬁd@%liambtamm drous irfeyuide pymolidkingll, )pyplyl,
razolo[12 grlmdlne net hano

Vfdlob’ll r?-YQ‘-Z?l]YL Py ?{Zgly]qﬁ%(a}gﬂ@j]p }Sﬁ)fiagcﬂgjll} t%wﬁ?lyﬂ Iﬁﬁyléfteg}‘la]j\ydrofuryl thienyl,

P Qi y1, kStrafr 1,
 DRUEFSaS wptuin P BT, STt caf i [ e nove
4nmhoanﬂydlosméma@wle@dzm@w rﬁ%ﬂp bicpsiici hgfegocyclo groups

ac{ﬂﬁie %é&lo%gzoﬁ?l arJeHi’J}daEﬂlﬂ' %n%ot}{iehﬂetﬁlﬁﬁd'iﬁl@? téﬁ@ﬁﬁﬁbﬁ@&’cﬁunohnyl

esent i nvent | ON gener at ed y{
nbbﬁmdsiako‘lyiwherlzofutsﬁﬂs@zslkh bdn@epﬂnazobhesomdp trydroquinolinyl.

I b c f
ST T A R S
10 delﬁeﬁyl bmdzcﬂylhpyrmhdyl bmdywandrmmdyleactl on and
Fthetlc S henes are p&gyld for illus

{ModEes A GEPS Phmiopir i Sy o pagpounds o

a'f&lﬁ‘fu[hqta@e orﬁﬁéiz ﬁ@&diohl Bél2 arlaTBiEonsethg2 and BpEsivhS §Ri3Ysition and
essenti al el ements of these schenes, or their

edA amdernogitionyraf theidaym d@y8npl ated within the scope
ofiaddf | NVeRilivafie rdnpls RNRRAR Rorcif, I hBfle %E’eﬁg{ﬁen]forrﬁi&(re inclusive

be used to generate conpounds |nclud|ng but

not
15 | iaventhefindioaterapge: iTdipn g rquge ofn ket s Gy ¢ il T wplersigod to include the

0 a] pyri mdi n-3-yl ] met hanone, as
gghcg:zl’%%[oal@SLr'nCPBA N~ NrN.~ NPOGL3 N } NN f N

C [2®7 27% } IrcéxemBlagodniborin8ot efrse inveationhe G008l 48 Grmula [ may

55%@%%2@95/ piiike ik et Nsvless it SRt i
[BirifnidAp sb]mqrﬂaemr @cbyaidingl)-{ii-(ehyidmxGeyediald-Hpmianee|il S-

: Sche Ilows nt het i. ene
20 DWE@W& e BopSORTG RS GRR ol
Cfd]p}@ﬁﬁ@ﬁb'-\ill%éﬁla%%qﬁpyﬂd&ylw[? (2, 6-dichloro-pyridin-4-yl)pyrazolo[1,5-
aJpyrimidin-3-ylmethanone; (2-pyridinyl)-[7-(2, 6-dibromo-pyridin-4-yl)pyrazolo[1,5-

alpyrimidin-3-yl]methanone; (2-pyridiny1)-[7-(2-methyl_—pyridin-4-yl)pyrazolo[1,5-
aJpyrimidin-3-ylJmethanone; (2-pyridinyl)-[ 7-(2-chloro-6-methoxy-pyridin-4-yl)pyrazolo[1,5-

25  a]pyrimidin-3-ylJmethanone; (2-pyridinyl)-[7-(2, 6-dimethyl-pyridin-4-yl)pyrazolo[1,5-
aJpyrimidin-3-ylJmethanone; (2-pyridinyl)-{7-(2-benzoylpyridin-4-yljpyrazolo[1,5-
aJpyrimidin-3-yljmethanone; (2-pyridinyl)-[7-(quinolin-4-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yllmethanone; 2-pyridinyl[7-quinolinepyridin-4-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yllmethanone; 2-pyridinyl[7-(3-methylpyridin-4-yl)pyrazolo[ 1,5-a]pyrimidin-3-

30  yllmethanone; 2-pyridinyl[7-(2,5-dichloropyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-
yllmethanone; pyridin-2-yl-[7-(2-pyrrolidin-1-yl-pyridin-4-yl)-pyrazolo[1,2-a]pyrimidine-
methanone; pyridin-2-yl-[7-(2-dimethylamino-1-yl-pyridin-4-yl)-pyrazolo[1,2-
a]pyrimidine-methanone; and pyridin-2-yl-[ 7-(2-morpholin-1-yl-pyridin-4-yI)-

pyrazolo[1,2-a]pyrimidine-methanone.
13



04123NH HOANRNHNH2 0 OCH3COOH / N oN_ N°

N- N\ N+N NI ONNH2~/ iNvi Rl Rn4 OOHO
WOR2@05/0834@9 HN, 0 MeMgl DVFDVA N N N Rn CDI  NRnP¢&/BE208%1007238

6 785 5 [0066] For exanple, General Synthetic

Schenme 1 may be used to generate various conpounds of

the present invention including, but not limted to,

t nml} li st eWhiﬂE thieatelvel 4pyndhgl dbstitifeti- p}yriﬂlr@t@mﬂdﬁdsl- of

Formul a | synthesjzed according to. General nt hetic

SahreS i Tt DR TR g gy be

dt aﬁ&%eéod’s]l@ﬁ%hfﬂtﬁds@sl@ﬂed% e Mﬁtes}fﬁ[h@ﬁﬁo bé\kendrbted, for
2005/ 084439 PCT/ US2005/ 007238 O

2-epnnlel pepprdjng tp Beq‘??ﬁﬁ %g‘pﬁrig? angh Gengral Sygthetic Schemes 1 and 2 described

5Y lh}eﬁ}’l{ @glglno frhese: r@éo'%ﬁ hﬁﬁ %hﬂleg’c scheribs ard plotRIEN 82 MBtritdve/ purposes

pyridinyl]| | or opyri di n- 4-
only, and it 1s understood that abb1ev1ated alternate, and modified schemes, e.g.,

encompassing essential elements of these schemes, or their equivalents, are also

contemplated within the scope of the invention. For example, reaction scheme 1 may be

used to generate compounds including, but not limited to, 2-pyridinyl{7-(2-chloropyridin-4-
10 yl)pyrazolo[1,5-ajpyrimidin-3-yljmethanone, as follows:

Re action'Scheme 1 B

14



N C yl)pyrazolo[1,5-a]pyrimdin-3- \ \ N
yl ] methanone N N CI O

WQ2gn08dBnyl [ 7- (2, 6-di bronmopyridin-4 1/ N Br PCT/US2005/007238

yl ) pyrazol o[ 1, 5-a] pyri m di n-3- N yl ] net hanone N~/
IN Br O 2-pyridinyl[7-(2-bronmopyridin-4 N N Br
yl)pyrazol o[ 1, 5-a] pyrimdin-3- N yl]nethanone / N N

O 2-pyridinyl[7-(2-methyl pyridin-4- N N

le lg%%_g]g; ?: SFI%})?P‘Etg‘llp %%glmegypéi}? Prgseﬁnmiwel%m]nn%% rﬁg\llqe? compounds as

y| Jeriseadeedid may 8¢ pieparsil adcording to Miendtaly$ynmirtib Snlgnm&: Nas Mllows:

O 2-pyridinyl[7-(2-chl oro-6- r|d|n- N Cl
4-yl) pyrazol o[ 1, 5- a] p P‘?ﬁaldsyﬁ"ﬁu? §%ﬂo Ty mat hanone

II\IU UL

pyrTdimyt{7-

gqui ot T4

N}H ypyrazotof 1;5-

NI

N a] pyri mdi n- 3-yl ] met hanone DYFDY

"Nx / N O

2_

3 -awedNay | |

i nyl [7 d| N-(@Hz0)pGH-N(FH2): A |
yl) a '_Pgl‘l %%q Wt han
0]

oé,e@ri
2

@)

OH

MeMgl DMFDMA

/

N Rn Rn

(-]

[0066]

compounds of the present invention including, but not limited to, those listed in Table 1,

For example, General Synthetic Scheme 1 may be used to generate various

below.

Table 1
Compounds of Formula I synthesized according to General Synthetic Scheme I

2-pyridinyl[ 7-(2,6-dimethylpyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-
ylJmethanone

15



N~ /N 16 WD 2005/ 084439 PCT/ US2005/ 007238 O
2-pyridinyl[7-(2,5-dichloropyridin-4 N Cl

w@Q gospsazol o] 1, 5-a] pyri m di n-3- N yl ] met hanonePCT™MUBR0GH/007238
[0067] In a further enbodi ment of the invention, the
novel conpounds as described herein, may be prepared,
for exanple, according to general synthetic schene 2,

or anoabbrevi ated, nodified, dr2-pyridnyifgtE-hydtoepmyridin-4-

t her et)o: neracg Synt heti ¢ Schpyezadlo[ 105-NpGimidirEA,

1 N 1 NCBX0 R = pyrr|ofijnsidinodd % 2 a R =

ali yNamyo,/ 3Q;% 2 b R =norpholin, 73 % 2 c 1M
HCI 7 Et 20007- N HO DCMN INR N R = pyrrolidin,
89 % ® a R = di nethyl anmi no, 55 B4yrilityl[7R26-dich]pdopyridin-4-
71 I\i%; [0068] Conpounds (gdyperaadlefl,Hy]pemeiiab-

D

$ et chene /2 include, butylpfiethanehe |imted to,
t | \Sted i/n Table 2, below. Table 2 Conpounds of
For mul a nt i zed according to General Synthetic
q

sicheme 2 0 Pyridig-2-yl-[7-(2-jpyrrolidin-1-yl-pyridin-

nN® yry-pyrazol o[ 1, 2-a] pyr 1 |i-gyitenyi| /el apRapylin -

N AN Br yl)pyrazolo[1,5-a]pyrimidin-3-
= \
\ ) N __ ylJmethanone
N/ N
Br
o} 2-pyridinyl[7-(2-bromopyridin-4-
X yl)pyrazolo[1,5-a]pyrimidin-3-
N \ N Br
{ N _ yl]methanone
a e W
0 2-pyridinyl[7-(2-methylpyridin-4-
Ne ( N yl)pyrazolo[1,5-a]pyrimidin-3-
\ N yl]methanone
P —

2-pyridinyl[7-(2-benzoylpyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-
ylJmethanone

2-pyridinyl[ 7-(2-chloro-6-methoxypyridin-
4-yl)pyrazolo[1,5-a]pyrimidin-3-
yljmethanone

2-pyridinyl[7-quinolin-4-yl)pyrazolo[1,5-

Ne q N N aJpyrimidin-3-ylJmethanone
\ y N —
N 77\ N
0O 2-pyridinyl{ 7-(3-methylpyridin-4-

yDpyrazolo[1,5-a]pyrimidin-3-

N \\N
\ P N — yllmethanone
N /N

16



0 0 Pyridin-2-yl-[7-(2-di nethylam no-1-yl- N, N

pyridin-4-yl)-pyrazolo[1,2-a]pyrimdine- 1 NN N HCI
woredolasase N 17 WO 2005/ 084439 PCT/ US2005/ 007 2B8I/US2005/007238

Pyridin-2-yl-[7-(2-norpholin-1-yl-pyridin- N, , * N

4-yl)-pyrazol o[ 1, 2-a] pyrimdine N NN HCl nethanone

<N~ "-O [0069] The capacity of conpounds of formula

to biond to GABAA receptor conphgidisyli7(2ihdickio@pyridiadg-

I

deter g rough radi ol i gand| Y)pyetizol0[ BS-SRpyHmidis-3-
desCr{ bed [:n Exanpl e 54, bel ow ylfsstRabhd i on bi ndi ng
as re Toynmed using the 5 sel ective

riadi ol i g 0 15-1788, whjich binds to the
allosteric ulatory site on | GABAA receptors used by

oMpouNnds such as benzodi azepi nes t 0 nodul ate recept or
activity. Agents wth affinity for the GABAA receptor
i 063t or enaebodimsarhet by inventionohe gavel coreraveds 3¢
t Neiri 'T@%H Jr ckdthple, 3RS ink 8 o X RIRIAeYc scheme 2
c?ﬁ%gg%g@%l ’1?%&6 r%atéidﬁ? fi’hvention ar s%%l)évvnmf)}lﬁ1 1 -
3.or i) abbadlizteB niddifiedf redternafe sshewttheretoi ons on t he
pyridine-4-yl ring of 2-pyridinyl[7-(pyridin-4-

5 yl)pyrazol o[ 1, 5-a] pyri m di n- 3-yl ] met hanones on
Compound affinity for the nzodi azepi receptor
Conpounds of Fornul a I(?en\%ﬁarﬁyni}b%ggfﬁueen s on IGCso, (M
the 4-pyridinyl ring 2-chloro- 1.44 0.19* 2-hydroxy-

3.75Q0. B2 2,(6- & chi orQ-E!HJDS%é 0.24* *Q 27BN di

60,6 /4. 60 - -0—-32—0- ¥ N2{mE

0.46\ 2,6-dl methyl - 8.BEEA1306e * C ) Na
R = pyrrolidin, 40% 2 a

R = dimethylamino, 30 %, 2 b
R = morpholin, 73 %, 2 ¢

1M HCI/EL0 Q /N N
\
DCM el NN a
\ / N

R = pyrrolidin, 89 % 3 a
R = dimethylamino, 55 %, 3 b
R = morpholin, 71 %, 3 ¢

10  [0068] Compounds generated by General Synthetic Scheme 2 include, but are not
limited to, those listed in Table 2, below.

Table 2
Compounds of Formula I synthesized according to General Synthetic Scheme 2
0 Pyridin-2-yl-[ 7-(2-pyrrolidin-1-yl-pyridin-
N ( N 4-yl)-pyrazolo[1,2-a]pyrimidine-
N = th
\ NL/)—<\:</\N HCl methanone
O
0 Pyridin-2-yl-[7-(2-dimethylamino-1-yl-
Ns (N pyridin-4-yl)-pyrazolo[ 1,2-a]pyrimidine-
N —
\ N )N Hel methanone
N\
/

17



Cci napl on (No substituents) 5.09 0.84 |Cso:

Concentration of conpound required to inhibit [3H Ro
wQa2603/P8830i ndi ng to the benzodi azepi ne receptPCT/DF2005/007238

50% **: Significantly different fromlCso for

oci napl on P<0.01, ANOVA, Dunnet's test. 15 [0070] The

results presented in Table 3 denonstrate that a

fli vercse assenbl age of exenpl drByridmAdpliTd8-mdérphdimaityapyridin-
I & rInspeci fic binding to |thd)-ghaBAAoll dedpyromidings

1 5/ 439 PCT/ US2005/ JGd@Bsonelenonst r at ed, for

ex I HQirrpounds' abiflity to inhibit [3H Ro
15-1788 bi ndi to the receptior preparation with an

I|IC50 of less g£hap 10 .tM Although apparent affinities
aried anong th® exenplary conpounds tested, several

of the conpounds were shomn to bind to the receptor

with greater affinit e., lower 1C50) than the

eWQﬁﬁ]; c onpbagrrapagity ef compgurtdh ef fomanlsp bind tadABAA receptor
t
C R VR 0 AR Oy LOP s o
r elpgcﬂhﬁimdixainylef%r 1m1d>\a Cbmpgtisiombihding dsgays Were perferaeil ygng the
or even ool
s ChBRERLAISP RS BLEAS SRR S aRendhagicison
WﬂMSreOéptcbrh escdiby emhpcnmdmch iséaelaaddmmpmbseﬂo abdnlate receptor

mana || evi r .orevent
TR A0t OBl PRI e Bl B e R R
nesticHgagli wahd i thienskay. The resulis of this esbay fon et etriptany compounds of the
selected froms s¥1 rrf f stroke, head traum,

e PF9SEp &y enton;are %Pla%t? ‘mood di sorders, anxiety,

10 post traumatic stress disorder, obsessive conpulsive
- dirsordetrs;—btpotar—disorders,—schizophrena, Seir zures,
convul sions, tinnitus, neurlddedenerative disorders
(il ncl uThereffechbfdubstimmivhssondhegyadiee-4-lnmigiof g ppndisyl [THoyrdin-4-

anyot r ophi ¢ | atypstazdao]ll Srdgyrimidind -yParckiansen bis
dijsease), bi poCanpdsling affthéty sor tiebehzadiacppeesspton, 15
tnigem nal and other neural gia, neuropathic pain,
hygempansgis of IForemeh)veth substiteenteon| car di ac  Bliss, Vi a,
myot oni a, sSthbgipyAdmybkinge, myocl onus, essenti al
tnenor, dyskinesia and other novenent disorders
(i[pchigh-ng, but not Timted to, WIson' s diiseagelo**

Tqurette's syndrome and supranuclear palsy), neanat al
celdlydaky-henor r hage, and spasti ci|ty. [0072]375=t032

aff ot
Adwhntstrationof -an—effeective—arount—of

Ul
f qefeflichlares o 20 subj ect presentilng with on]e Iﬂ!?e
of 2‘6rkﬁbr6&5690' ng synptom(s) w I 1 [det ectabl y6mq@<ase,
elliim nate, or prevent the subject| synptom(s). In
exermpdms-y enbodi ments, adninistrgtion of aﬂfﬁfbrrﬁﬁﬁﬁﬁd
of S tab! e test-suUbiect—w vield a
redded™dn in one or nore target syrrpton(s)3%‘%ts%€q at ed
Wi r2|6 A dgyrotogrcat _or_psyctiatrijc di sor der oF ¥
| ga8t 10% 20% 30% 50% or gredter, up to a 75-90%
or| Rufpion (98 @BEtRKentsy eduction in tlhe one or 260inmsde
target synpton(s), conpared to pI acebo-treated or
ot her suitable control subject rabl e Iev

ef 1G¢ Gegcepiraion oh carpIURd defiufred tOtlﬁlablé Eﬁ) IRe 1-dA mg tothe
nebsnapdagicpiap regapfor by 50%. **: : Significantly different from for ocinaplon

P<0.01, ANOVA, Dunnet’s test.
15 [0070] The results presented in Table 3 demonstrate that a diverse assemblage of

exemplary compounds of formula I exhibit specific binding to the GABA, receptor, as
18



psychi atric disorders, and related conditions and
synptons, identified herein for treatnent or
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invention. [0073] Wthin exenplary enbodi nents of the

i nvention, pharmnmaceutical 30 conpositions conprising a
substituted
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cat atoni ¢, undi ffff or r.es

S catPapRe B SR B eaans gL sl AGheion frpne or more
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TR e

30 an&bmp%meﬁmpnmgraw&uﬁm ZWdﬁ&IPPQM/h&ﬁML}Q)p@faﬁd)lﬁ[aWa]pyrmudm-

of the conmpounds and nethods of the invention for

t r Baletigneney elHeryuls Lof b prresnsingatonwe Yeatdie preye redycg the severity
exTR! RverlY nfHBAAKGIIBE. As used herein, mood disorders include, but are not

limited to, unipolar and bipolar depression, generalized anxiety disorder, and more

specific anxiety disorders such as agoraphobia, panic disorder and social phobia,
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25 markers such as those determined within the
Positive or Negative Syndrone Scal e (PANSS), Scales

wo orosok3Assessment of Negative Synpt ons ( SANSICDUSBPRHR®7238
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scores (Kay et al, Schizophrenia Bulletin 13:261-276,
1987), or in various animal nodels, such as in the
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lorati ng synpt ons associ at e h stroke, cerebral
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i rftefipes wch%la disgEders lopavHh thejr apsocigiedapyro a&w et and
a dapton®l ThehbAii8 progsﬁﬁh@fc%@ﬁéayy @%ﬁ&érﬁpaugéma%mﬁs of the

for many paln states, includ I Ng paln from nerve
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Wi 1JB.J:1rk8'L Is&\ﬁ' At 59 Bet%ﬁ?{éﬁ%lﬂﬂﬁfh@ tl’%é’lﬂpé G aﬁve Wéz%cﬁle

ect s, |nc udi ng synptons of neur opat ai n.
[ O((BM)]SS[) (Sogles fmmlmmgpssmnm INegaitve Swmmsl (SAMS& onBERS scores (Kay
nmet hods, .of .t he ef ul r .
S o DGR b i TSSO
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responsegtest l’Lplgffectma amounts ofl a compound ofnfc rmuqa 1 will measurably prevent,

decrease the severity of, or delay the onset or duration of, one or more of the foregoing
psychotic disorders in a mammalian subject.

[0075] In other exemplary embodiments, the compositions and methods of the
invention are effective to treat or prevent one or more symptom(s) of dementia of the

Alzheimer's type, substance-induced delirium, and major depressive disorder with
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anti convul sant assays (typically expressed in units of
ED50) and toxicity assays (typically expressed in
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to about 15ng/ kg per day, 1ng/kg to about 10ng/ kg per
day, 2ng/ kg to about 20ny/ kg per day, 2ng/kg to about

waghgg3per day or 3ng/ kg to about 15ng/ kg pePCTE$2005/007238
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15 conditions |isted above. [0087] To practice the
coordi nate adm nistration nmethods of the invention, a
Wd 2005984489 nyl substituted PCT/US2005/007238
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[0088] Pharmaceutical dosage forms of the substituted 2-pyridinyl[7-(pyridin-4-
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del eterious side effects or interactions with the
active agent. [0090] If desired, the substituted
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[0092] Additional substituted
2-pyridinyl[7-(pyridin-4-yl)pyrazol o[ 1, 5-
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parenteral adm nistration. Extenporaneous injection
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30 al @g@@eﬂ tRsetsohp BB s ity 3 §n£ @Mhﬁnﬁynpyrazomu 5-

was stirred at roomte era
a]pyrimidin-3-ylJmethanone compounds of the 1nvent10n substituted on the 4-pyridinyl

moiety and represented by formula I, are effective modulators of GABA receptor

physiology useful for treating neurological and psychiatric disorders in mammals.
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and treated with 19.6 g (75% of 3-chl oroperoxybenzoic
acid for 20 hr. The resulting precipitate was

wa@olosest4ed by filtration, washed with CH2Cl2 (BOI/Db2085/007238
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3) and dried in vacuo. The crude product was sl urred
in a Na2C3B solution (13.5 g in 300 M of water) at
room tenperature for 2 hrs, and then filtered, washed
with water (50 ml x 2) and drle jn vacuo at 10 70C to
yield 11.2 g of yell ow powd in La
mromtograplﬁjﬁ@mﬂf—@mﬁm@ﬂ t it

contai ned the desiregd sy itdm_ﬂ'lgﬁmsﬁmn@ was furt her
purified by flash chronat %’g 1]0)(Iif on silica ge

el[ﬁlﬂtﬂﬂhg Wi t A sl 98Ot (09 r%@ﬂdmﬁflﬂdi’amﬂlﬁvwazolo[l 5-
d la érg Bihi3 e}ﬂg‘gétﬁa%;ﬁ%mm@%%f %ﬁyfeﬁ %ﬁloﬁ@edwﬁ'/sqv ARRA3E Rfdnd @mperature

N- oxi d
2-2py rttaiteﬂywitﬁf 104py (i r(7mmf Ppllompabrbanzsic a@}%‘yfqr rA0dhm Téxeyresultmg

S)Prﬁ%%t h‘é o e ec?ggi by ﬁltr%tlonwwtaglea %V?tﬁo dlz (.YSO nﬁ)ﬁagmlu? dfed in vacuo.
PXrhe d;lnﬂi&é_ﬂrcﬁcﬂm{ Raciluesdopys Naid0:4elplippyiday @ hmpmsmppymem at room

i di n-3-yl] et hano N e
samEmee brg Bt e vl (4 B9 T AR S fyrocuo
N C Yo 3" DA eﬁéw%owd[e@mAhyer Chromatography (TLC) (CHC13/MeOH=9:1)
-pyridinyl [ 7g 21 chl oropyridin | ) pyrazol o y 0
. by b opp| aw@fl nlaenéwgem,odg%?ﬁem@a Lo H’aﬁrr@f@ by flas

pyr Ioﬁe&«?ﬁr%ean & 104 %8 aulﬁﬁg With ofd ZMe@H (98/2). Fractions containing the

razo 5-a] pyri mdin-3-yl ] met hanone .
N@med@rddn@memumeé ‘and evaparated el drypess o g §11@24 mole, 28.8%) of

chlgride at ﬂﬁltj g@hﬁdﬂgew id
RS, o"yrl%%“ﬁ{[‘?%ﬂ?hﬁﬂgﬁf’fiwlﬁl ISl aaas mBhiHE N oxide
fo\mt18>9ﬂ%panm§i. concentrated in vacuo resulting in a
dark brown 30 WD 2005/ 084439 PCT/ US2005/ 007238

reS| due. To t he dark br own Hxgingle€ was added crushed
i { %ﬂﬁn 3-V)lgmethanone

3), the corrbl ned organl c layer was then washed with
water (20 m x 2), dried vvi&h sodi um sul f at e and
evaporated in

Synthetic Scheme
(0] 0]

N SN mCF’BA _POCl  Ns N
D N' (S T b~
— 9% © Y
% N\ Py % N N\\_/)—QN

Ci
[0101] 2-pyridinyl[7-(2-chloropyridin-4-yl)pyrazolo[ 1,5-a]pyrimidin-3-

yljmethanone was synthesized by adding 8.0 g (0.025 mole) of the 2-pyridinyl{7-(4-
pyridinyl)pyrazolo[ 1,5-a]pyrimidin-3-yljmethanone N-oxide from Example 1 to 100 ml of
phosphorous oxychloride at room temperature. The reaction mixture was heated with stirring

in an oil-bath to 110-120°C for 8 hrs and concentrated in vacuo resulting in a dark brown

30



vacuo. The resulting brown residue was purified by
col umm chromat ography on silica gel, 5 eluted with

wa@ kiosoefsey m and t hen chl or of orm met hanol (99: 1pCT/TR1005/007238
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(chl orof ormf met hanol 9:1) was used to nonitor the
purification. Fractions containing the desired product
were collected and evaporated to dryness to give 2.2

gre(sﬁugoﬁ‘r% B 28 brévm 2estu ek dddedforidhéqlice shidsylid potassium carbonate.
|'or opyri di n-4-yl)pyrazol of

1T]5‘> aifalipe Sobitipnrias Meple %qtp,glﬁmféchégro@nﬁ AP Lml g B 8%%88%8%‘1 organic
yer%g @é %ﬂe& With %t@l*(Z@ %ﬁ X 2} Hh YR i GBSk ) sultatd 2nd é.vabbrated in

10 8. 05 S
( dackh. The reSulﬁ& urﬂwndgsldug w;as pmﬁq:d hy)col\‘gmg%got{qp%raﬁ)y on silica gel,
gel?%ée{iﬁv hc fc)é:%fé) py d :elg Iclﬁ% ?c%ﬁhﬁ?thachoqf(% 1). TLC (chloroform/methanol
29}Vpivitisedio ammitgﬂ tlmpurlﬂcauen iaestipnseooaiieiningbe desirpdprogleet were

the. re on sch )
B A TR PR o2
()/‘(ZI:YlEﬁ@ﬂy‘nd1ny4-91)§iyrai‘de1 Slafsyrimi&iehs -yl édrariindas @az@yellow powder in

e T L el

d'stSt(bH' Su. ﬁ’ﬂ(leﬂ (B58.88(UH, d)28.7TDIIE i), 356 1Epdho.A¢ L Hs)l
let sit’Until a solid precipitated, <1 hr. The salt

was di ssolved in water (100 m ), and potassi um cyani de
in water (150 nm) was addedExa#Rled portion. 25 After

two days, in whighulheoMhih)ioReQpAihat ed, the
solution was filtTered, washed wth water and dri ed.

4-[ayho- 2, B-Mﬁhyelt%werywwdlmevmenw app@idingdo dhg gegction scheme
13.7 % o
S)S’llovf[.l g%owzfglom tg; gog?(sjngrc allylg\!'\%ﬁﬁt Pam Sﬁg%nd’%né"ﬁ -dxRietin 16 % overall

6-yadiaret hyl - 4- acetyl pyri di ne (General Procedure A) 30
[0104] Met hyl magnesi um | odide (3.0M (18.4 m, 0.054
nol es) and dry ether were cool ed to @-5C in an ice

bat h.  4-cyano-2, 6-di methyl pyridi ne@rom Ex e 4din

31 WO 2005/ OW PCT/ /Q%ZS N

added dr opwi rcl nes —-AHtrofen

at nosphere. AfNen™ 1 houl.al 0-5C bRé react i ANars
refluxed for am add|t|0n@I hour. The reaction m xture
was then cooled to 0-5C, enched wth saturated

amoni um chloride (15 m) and hydrolyzed with
hydrochloric acid (15 m) f dixampleldeast one hour.

Saturated sodi um Svnthesis of 4-cyano-2, 6-dimethylpyridine

et her ( m) was

[0103] 2,6-Lutidine-N-oxide (25 g, 0.2 moles) and dimethylsulfate (25.3 g, .2
moles) were combined and let sit until a solid precipitated, <1 hr. The salt was dissolved
in water (100 ml) and potassium cyanide in water (150 ml) was added in one portion.
After two days, in which the nitrile precipitated, the solution was filtered, washed with
water and dried. 4-cyano-2, 6-dimethylpyridine was isolated as a tan solid in 13.7 %
yield. '"H NMR (DMSO-d¢) 2.48 (6 H, 5), 7.51 (2H, s).

Example 5
Synthesis of 2.6-dimethyl-4-acetylpyridine (General Procedure A)

[0104] Methylmagnesium Todide (3.0M) (18.4 ml, 0.054 moles) and dry ether
were cooled to 0-5°C in an ice bath. 4-cyano-2, 6-dimethylpyridine from Example 4 in
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5 bi carbonate was then added until the sol ution becane
basic. The solution was then extracted with ethyl
waec@sasa39 The organi c portion was dried over nRgnEsionsnno723s

sulfate, filtered and stripped to a brown oil. The

oil was purified on a Biotage 40S silica gel colum

wWth ethyl acetate: heptane (1:1) to give
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fl r 408 sili 1
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2SR MR I é%lﬂfs%"éﬁﬁfé WTSERES. (2, 0"

di i net hyl - 4-pyridyl) - 2- propgn- gzone. 20 Exanple 7
10 Synthesis of 2 P rridinyl[72

6- Di met hyhasaidois ﬂnﬂdtﬁywﬁlﬁznkmam&ﬂﬂl pRidyitt-proBen-1-one
yl I met hanone (CGeneral Procedure C) O . eNN 1/ N N

I N 25 [0106] (General Procedure B)
thyl ag ko 3 (0.46 2,
B’J gpt ! age nfeﬁ{ﬁ 4%9&2%%&1}1& sbh rayﬂiaﬂmlfﬁareé ARt 3 (0.46 g
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( 3}@03081 oroldsh, ppd élmﬂthyjlfoyngmgg,dmmhylageta&,qwglpmcgg@ g, 0.00616
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ux until the reaction was
C dHyJasdage ByoukhG,2 gjﬂomshll S,PE&:Ohmtrowﬁls dlcmh@meélmlﬁ yiskled a dark yellow

o TR ST 0 gy i

l fn&ea@mﬁapmoﬂstat svaand U8 pprrchpactedistie o f 3alimsthylpwimoge(2,6-
wth 99: chl or of or m met hanol 2 32 WD 2005/ 084439
PCimetiy by GG Egropen 1 one

Pyridinyl[7-(2, 6-di net hyl pyrd di n-eg-yl ) pyrazol o[ 1,5-a] p

20yri ni di n- 3-yl ] met hanone was ed as a light gray

solidg thlsriso@ﬂl’
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[0106] 3-Dimethylamino-1-(2,6-dimethyl-4-pyridyl)-2-propen-1-one from

Example 6 (0.54 g, 0.00264 moles) and (3-amino-1H-pyrazol-4-yl)(pyridin-2-
yl)methanone (0.33 g, 0.00176 moles) in acetic acid (4 ml) were combined and heated to
reflux until the reaction was complete by TLC, usually 3-4 hours. The reaction mixture

30  was then poured into water and the resulting solid filtered, washed with water and dried.
If necessary, it was further purified, on silica gel with 99:1 ;chloroform:methanol. 2-
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(2H m, 8.74 (2 H d), 8.92 (1H, d), 9.17 (1H, s). 5
Exanpl e 8 Synthesis of

WQ 2005084469 4- ( N- met hyl - N- met hoxycar boxam de) pyr Pdi/ng2005/007238
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[0107] 2-Fl uoroisonicotinic acid 0.282 g, 0.002 nol es)
was di ssolved in nethylene chloride. (3 m)
carbonyl di i m dazole (0.0.362 g, 0.0022 nol es) was
a@%&lmﬂﬂﬂ p) Etalrﬁ&hﬁﬁﬁfdaﬁ-myl)ﬁﬁ&dw[q §$]%)%{Iﬁi@11ﬁ3-yﬂﬁh@lﬂihnone was
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%@0 %Nﬁ\ﬁf@&]) 5@36&§155N(§\%0a7§(?}ﬂd§4%6td@g {3,\12?01“ (gnds)’804
dI(Z‘]ﬁJID)' 8i8t(AEhd), S3d1Had)e?- 87 é)separ ated and the
aqueous extracted with dichloronethane (2 x 30 ml).
The conbi ned or ganl c portl oE__amﬁ_ﬁ/ashed with brine,

dried 15 ' M rﬂldé ifRed
DRt e —

O chid@dé) @5! IEI) I?slaxﬁoﬁ‘j/hﬂilmiﬂﬁ)zo[lé) 1@18]3 62 g, 0.0022 moles) was added and the

2- Fl yor o- 4- I-N-mst arbo am'd) yr.idin .
S G e T BAORAD RS 6 16 M6B08: Hel ey fdporyiamine
dirgaRkNMeHdd(0.205 BYFoMmUS01ES tnad kiéd had ddria Bnd la&nm ) Adi@tirring
cooled to 0-5 T. After ten _m nutes, neth nesi um

i sFeht theaeagtipm was sprched M0, N NaOHHAT) Jeter and
dr&&%éﬁethéﬁé CfhelI R \P4E g@ltateg -and the atqa@oug @ﬂ%teawps

guenched wth 25 saturated anmmonium chlorid
Exdichiaromdthane B xeitipl). dbecambingdorgapde pertion m\ﬁ@hedmﬂh brine, dried

2[ dve Fmae%l%glhﬁldsu%tgoﬁlgeggfgaﬁﬁwéﬁfﬂ% s %flv fd%%@%@gﬁﬁ% S%e_ldz of 2-Fluoro-4-

ammbthylednaboxy&szodeﬁBﬁﬂﬁl)e. M/401851H, s), 7.68 (1H,
d), 8.48 (1H, d). Exanple 10 Synt hesis of

3- di met hyl ami no- 1- ( 2- f | uor oE4applei®dyl ) - 2- pr open- 1- one
30 [0109] y n idj
3-di net hyl am no- 1- a0 open-1-one
was prepared in 33 V\D 2005/ 084439 PCT/ US2005/ 007238

accordance with pal Proce Ne Bin |l e 6,
above. NMWR showed react| on of the acetyl rret hyI and
two new olefinic ons at and 8

characteristic of l3-_ldineth y am no- 1.

- (2-fl uor o- 4- pyrld)N) B- propeit1 Fone EMmFie 11 5
Synthesis of 2-Pyridin | [7- 2-Hydroxypyridin-4-yl)p ry
azol o

[0108] 2-Fluoro-4-(N-methyl-N-methoxycarboxamide)pyridine such as that in
Example 8 (0.92 g, 0.005 moles) was dissolved in anhydrous tetrahydrofuran (15 ml) and
cooled to 0-5 °C. After ten minutes, methylmagnesium iodide (3.0 M in ethyl ether) (2.2
ml) was added dropwise. After two hours at 0-5 °C, the reaction was quenched with
saturated ammonium chloride. Extracted with ethyl acetate (2x100 ml), washed with brine,
dried over sodium sulfate, filtered and stripped to give 0.65 g (94 % yield) of 2-Fluoro-4-
acetylpyridine. "H NMR (CDCly) 7.40 (1H, s), 7.68 (1H, d), 8.48 (1H, d).

Example 10
Synthesis of 3-dimethylamino-1-(2-fluoro-4-pvri ropen-1-one

[0109] 3-dimethylamino-1-(2-fluoro-4-pyridyl)-2-propen-1-one was prepared in
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11 5 -a]pyrimdin-3 -y]]nmethanone 0 ~ 1 ~ NOCH CNN
- NX/ /N 10 [0110]
WQ@20508t4By | am no-1 - (2-f 1 uor o-4-pyridyl) - 2- pr opROF/USINE007238
(0.91 g, 0.234 noles) and
(3-am no- 1H pyrazol -4-yl ) (pyridi n-2-yl ) nmet hanone (0. 44
g, 0.00469 noles) in acetic acid (3 m) were
C Qikiriede with € oitrsl PloEeddesB heRtaamhld & abefd BRMRahowédeiction of the

hours. The reaction mxture wa ou i nt o, sodi um

b HEFRY et bio BRE OlBEISIPS R % 3P and £fs BP@&P%%%@& of 3-
Wi die iR inod b -ftid8 dpyridyl)-2- -1-one.

2- pl)y?eiﬁgli nyrio[ 7@( 2- hydr%%?yg);r ilzjr?%eh-?ﬁe) pyrazol o[ 1, 5- 15

a] pyri mdi n-3-yl ] met hanone pgsnlspl ated rather than

t he expected 2-pyridinyl[7-(2- L
5 f1 uoropyri di Sﬂ&i@)‘zﬁ&tgﬁ Wf7-(2-Hydroxypyridin-4-yl)pyrazolo
1,5-a] pyrim di n-3-yl I {RLRANOAG, 38 hcHaAYE SOl i1 d in 86

% yield and 95 %pur@’%}w [Carea percent. Me+ 318.

1H NMR (DMBO-d6) 6.76 (1H, d,), 7.03 (1 H s), 7.54
(2H, d), 7.59 (1 H d), 7.86 ( 1H ), 8.04 (2 H m,
8.75 (1H, d), 8.90 (1Hy.d M5 (1Hgs). 20 Exanpl e

12 Synthesis of 2,6-Di ¢hlaro-¥-¢ya ridine NOC N
Cl G NCOd [0111] 2, 6- Biefl ao- 4-cyangpyri di ne was
prepared in one step from t hev-—%o cially avail abl e

2, 6-di chl oro- 4-cyanopyri di ne by reaction with methyl
10 malghei um  3Dincethydening 176-oyo-ebidydi rgroGeméroak (0.91 g, 0.234

yerr o Lol s oura N LR S R BSR4 dpgagoo moles) in
2. feiSitid @)ml) vefe {ahing) :ThEnﬁﬂWemak&eﬁy&]tdmﬁmsfméight hours. The
o T Dsire Wk pouted o S Hicdrs S hd e b Rl BB i,

3- Phdied Rivth WatdRand diicdl. G-shirididyqn 92 BydroRypytidintd-yBp iz nsg 05-

| -one was 34 WD 2005/084439 PCT/ US2005/ 007238 |

15 pr tlpwireiding-ydmstherpnepyas dwinigdaafier tharpths gested 2-nasidinell7-(2-
N LSBH f5-41p$imiB eI Y mBBANE 8RB REM 86 %
oll\@fulﬁn C pr%?gggagc{bgfa%pg%ﬁ%%g??{)m1charaact eori stoi C "
of yigld agdl A& Awyura by BRLL area percent. M/e” 318. "H NMR (DMSO-ds) 6.76 (1H,
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20 Example 12
Svnthesis of 2.6-Dichloro-4-cyanopyridine

Z N 0O
AN RN
| — |l
— =
| N Cl Cl N Cl

[0111] 2,6-Dichloro-4-cyanopyridine was prepared in one step from the

C

commercially available 2,6-dichloro-4-cyanopyridine by reaction with methyl magnesium
25 iodide in 76 % yield using General Procedure A as outlined in Example 5, above. The
yellow solid was isolated in 76 % yield. NMR (CDCls) 2.6 (3H, s), 7.6 (2H, s).

Example 13
Svnthesis of 3-dimethylamino-1-(2,6-dichloro-4-pyridyl)-2-propen-1-one

[0112] 3-Dimethylamino-1-(2,6-dichlororo-4-pyridyl)-2-propen-1-one was
34



[ 15 -a]lpyriniidin-3 -yl]nmethanone 0 NC CN_, NN
/ IN C 10 [0113]

wQ2mgsaBnyl [ 7- (2, 6-di chl oropyri di n-4-yl) pyr aze¢Dp$2085/607238
] pyri mdin-3 yl]methanone was prepared using General
Procedure C as disclosed in Exanple 7, above.
Isolated as a green solid in 11 %yield and 95 % pure
b)prdr;ﬂatcﬁ byr@mentPoesture B’ﬁmExa&rYple 6, dbbVeNNRVMRDBB@edBpctiondf the

(
o el Ry g B0 gfefniq s €5 T 7.8 Bgm BiassBleiiog s
1 iyl aesdos1-of, 6-dichlokd- bfp@ﬂﬂ?yl)iw-lpkcfp@ﬁ-llmne Aci d [0114]
Citrazinic acid (2.33 g, 0.015 nol es) and phosphorous
oxybrom de were conbi ned a_gax_ﬁ@ged to 180 C under a
ni trogen atrréashere for,three The O|e%z

m xture was filtered [aeq]gylaﬁu@qg@q th&Q)ngrtl on
extracted with dichloronethane (4 x 40 m). The solids

were extracted in a Soxhlet extractor wth

di chl or onet hane for twel ve Shours. The organic portion
fromthe direct extraciNg SNri ed @ver sodi um
sulfate, filtered, and\str' Nt O e 2.2 g of
reddi sh solid. The or garni# pu(tl/ fromthe Soxhl et
extraction was dried over sod {ate, filtered,
and stripped to give 0.5 g of reddlsh @olid. The two
portions of 2,6 25 di bronoisonicotinic acid (64 %

10 yi oi1B] were 2§Pynﬁdirgrt[7my oNiRlaogrider&yHpyrbiobed,S-4] pyrinhiiyiR-3-
1 8. 04
2. SERBBDY A CRETEL HTE NOHEL G Edr oatepb it Permle 7, sbove

[ Orbdiaded 3s B-gibch SERDinSDNYCYEIH RLE 9&% Fut(e by4RLC Bre@@breent. M/e" 371.
rmJ es), such as that from 30 was di ssol ved

(SMSOEd) o T TLa0: e 37 CL Bl 155 O . ot 5 878 1 1,
(Od)§§.)38 L, ?@MQ@OQS/ 084439 PCT/ US2005/ 007238 0. 0055
nol’es) was

’hen added and the reacti on m xture stirred

15 at roomtenperature for tvvgxg}%g 5
O di et hyl hydr oxyl am ne h drochl o de(l 5 g, 0.015

$
ri
m)l es) was added i 818 0la-Dibigmiol dr i ng

ght, t it

YRNE RS g TGRS MRy it v
vvecmnlsquaandtmateétujl&m@ agige o uirogey gmoSpheret ﬁoathrmjhoms hThe cooled
di ¢ hé@rggreret haﬁﬁy(quencligea w1t1-{r1]c%-v((1:§ I’In%(lj‘nl)(()tql av(/]ellscﬁlpe(r)gdt a{nanhe aqueous

20 portlon extracted with dichloromethane (4 x 40 ml). The solids were extracted in a

Soxhlet extractor with dichloromethane for twelve hours. The organic portion from the
direct extraction was dried over sodium sulfate, filtered, and stripped to give 2.2 g of
reddish solid. The organic portion from the Soxhlet extraction was dried over sodium
sulfate, filtered, and stripped to give 0.5 g of reddish solid. The two portions of 2,6-

25  dibromoisonicotinic acid (64 % yield) were similar by NMR and were combined. 'H
NMR (CDCl3) 8.04 (2H,s).

Example 16
Synthesis of 2,6-dibromo-4-(N-methyl-N-methoxycarboxamide)pyridine

[0115] 2,6-dibromoisonicotinic acid (1.4 g, 0.005 moles), such as that from

30 Example 17, was dissolved in methylene chloride (10 ml). Carbonyldiimidazole (0.892 g,
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brine, dried over magnesiumsulfate, filtered and
stripped to give 1.6 g (98 %vyield) of 2,6-

wal2dwsosa3dt- ( N- met hyl - N- met hoxycar boxam de) pyr i BCT€S2005/007238

10

15

20

25

M e+ 325. Exanple 17 Synthesis of
2, 6-di bronp-4-acetylp irdine OOOOONOOO NGO Br
NBr Br NBr Br NBr 10 [0116]

2,000085 M) wis {hdh Biel vhd ﬂ&emh@xmc@mb@mm l &)qy teinperagure for

AP, cgwﬁ%ﬁagé@xylé% @g,%@lgg@lﬁgfg SO é)"x'%glﬁa) was added in

Copk 8brtioR. After stirri &@hléﬁﬂh&&bﬁ&%as{?&ﬂ%k%ﬁﬁ ©INUNROH (10 ml),
iodide (3.0 Min e er) was added

d radéw @@ter aidialorame e & hstlayersewe@ sepﬁfétefl &t theaAuspgs layer
a
S REARE i itpibry @*&?ﬁfﬂ%)e%&ﬁ%hﬁf%@%“ o i eshed with
brhrnne,, dried ovetinagnesiunrsgifis ifiltered ahd strippedfip igtverl g €48 vield) of 2,6-

i BRE Rl hyf%’;‘?i?t o,&%%{g%ﬁ%@% 6 (3H,s),

7.8 (2H, s). Exanple 18 Sy

3- Di et hyl am no- 1- ( 2, 6- Di b?%%@—}iyl ) - 2- Propen-1- One
20 [0117] 3- Di et Byhthesiswd-2.6tdibromo-4-acetylpyridine

- (2, 6-Di brono- 4-pyridyl)-2-propen- 1 -one was prepared
by General Prycegure Bas described |N Example 6. NWR
showed reacti oy  of the etyl net and a né

ol efinic protg# at 548 m char act thlc of

3-di net hyl am — |
di br ono- 4- pyrig
Synt hesi s of

2-jgyrd1di nyl _[276_-ﬂiBr(ﬁidjil-@ﬂ&mmm-diemoﬁy@fbbmmﬂz)pblﬁdmé such as in
5_%]55%2 ;("bgigg'gébl l@; g}t %?s%lvggl o r%?lét%%gl?y%?oﬁlran (12 ml) and
2 é%\é!édctb ra)yé ta- A%eﬁreﬁl inBmesD a%myﬁhignémmhmm@@m M ih, iyl kther) (1.8

pyrimd ] met hanone was prepargd using General
Y DDev a_dd@d a%omn&em S48 W hegapp P L, the grastion gyas Quenched with

| S&lt Etg&l afdthofih 1 MeS Sl ttakhel Wlﬁ%th{ﬂ Xée%{tggﬁ/igb e W/Qdﬁb’([ ith brine,

area percent. Me+ 4 3
( 1drH;d oyer TagnSsifm Hulfaly, ﬁBer@rB a(@ rstnpnyd tg ng 1BH(90s Yo yleld) of 2,6-

g%roﬁnjb-h’acetylpyndmc. . 'THNMR (CDCl3) 2.6 (3H,s), 7.8 (2H, s).

0213

Example 18
Svynthesis of 3-Dimethylamino-1-(2.6-Dibromo-4

[0117] 3-Dimethylamino-1-(2,6-Dibromo-4-pyridyl)-2-propen-1-one was prepared

by General Procedure B as described in Example 6. NMR showed reaction of the acetyl
methyl and a new olefinic proton at 5.48 ppm characteristic of 3-dimethylamino-1-(2,6-

dibromo-4-pyridyl)-2-propen-1-one.

Example 19
Synthesis of 2-Pyridinyl[ 7-(2,6-dibromopyridin-4-vl)pyrazolo

[1.5-a]pyrimidin-3-yl]methanone
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d, 8.67(1H, d), 8.97 (111, d), 9.20 (IH s). Exanple
20 Synthesis of 2-bronoisonicotinic acid 10 [0119]

WQ2B508133% - net hyl pyri dine (10 g, 0.058 nol es) BeTUS2005/007238

5

pot assi um permanganate (18.3 g, 0.115 noles) was
conmbined in water (500 m). The m xture was refluxed
for five hours, filtered through celite and reduced in
volume to -400 m. The da brown sol ution was
acidified with hydrochqul (109@Bto pH 3. The
resulting white preci R fi fed and rinsed
with ethyl ether. 2-Brohn#soRl coyigic ypcid was 15
isolated in 34 %yield. '"HN £46) 7.8 (1H, d),
7.85 (1H, s), 8.5(1H, d). Exanple 21 ggynthesis of

2- Brono- 4- ( N- met hyl - N- met hoxycar boxam de)p zip [0120]
2- PIIB)OI sonlchyﬂdm}wa(gjsohﬂérameﬁyrmm-@ y@i)?ramlb[ﬂ%)-a]pﬁh&ﬁﬂm&-

hat prepared in di ssol ved
nel’liW?”é%’@n% HedPreawred Een%fﬁfneeﬁr%mmalq # Hedord | H( Exa@nr@e 7, above.
201591@1@& bs IOLESY sMRBina30e GickNghdtdrey, rp%?ecl;y HPL@a?‘Jalﬂeﬁzent M/e* 460.

rred at roomtenperature for twd hours.

O LIJI L (M- dot yT-3h{ Ind, W) dr SchHo A, 848128, gl) SADREL 5), 8.77 (1 H,

nnae§g7%@pd dee¢iny @gO]@pqylon After stirring
ovgrnlg ﬁe rgacilon mg uenched with O I N NaOH (10
m), added water and dichl e, o8t hane. Separated the

| ayers and extracted the aquec S MAth di chl or omret hane
(50 m). The conbi nénntbes: : inigacidvashed wi t h

A e ORI

15

20

25

dlrmhngzmae(t&ﬂg,dhr I5anales) e} pgmblde:dnﬁ watdd (MRl CDEZé.ﬂﬁxture was

s)feﬁg’@;'bf( ﬁ')ﬁ hogys, %%r%@%r%aeﬂégm%@éﬁ%ﬁ ;%%EP%@I The

ExéipbewadoRyih hes hﬁdﬂfed Qatla [19df6c1ﬂorﬁ£&id’dlp%|) kbEE3. QHR r&ulting
N O-. O KM1O4 N Br 21

2- BRigHRICUDIANE Fat ﬁwrec}\ﬂmiémﬁd&wa?tbﬂﬁ&hﬁr d% Wplawﬁ@ti@:@ agid was
9, isBlatk il %Y %%elwﬁsﬂmﬁqu ) ﬁ@hﬂ’ﬂgwsss (15, 5), 8.5(1H, d).

tetrahydrofuran (30 m) "and cooled td

ten m nutes, nethylnagne5|u Iﬂﬂ dg (3.0 Min ethyI
ether) (138 n1) vas added dropmnse ﬁdter tmo hours

X ggﬁ?#?] um c h lzﬁﬁf(?%qolgﬁﬁ@ %1 q&e% I%) (ﬁb I?ﬁ/c!l g sﬁéﬁa%setz{t %repared in

S uEieaméq 23, was dissolved in methylene chloride (20 ml) carbonyldnmldazole (1.8 g,

0.011 moles) was added and the reaction mixture stirred at room temperature for two
hours. N, O-Dimethylhydroxylamine hydrochloride(1.5 g, 0.015 moles) was added in one
portion. After stirring overnight the reaction was quenched with 0.1N NaOH (10 ml),
added water and dichloromethane. Separated the layers and extracted the aqueous with
dichloromethane (50 ml). The combined organic portion was washed with brine, dried
over magnesium sulfate, filtered and stripped to give 2.4 g (98 % yield) of 2-bromo-4-(N-
methyl-N-methoxycarboxamide)pyridine. "H NMR (CDCl3) 3.42 (3H, s), 3.58 (3H, s),
7.15 (1H, d), 7.77 (1H, s), 8.57 (1H, d).
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10 filtered and stripped to give 2.Qg (100 % yvyield) of
2-brono-4-acetyl pyridine. |HNW (CDC13) 2.6 (3H, s),

WO 2050484439 d), 7.8 (111, s), 8.5 (1H, d). ExanpPer/BS2005/007238

10

15

20

25

Synt hesi s of

3-di net hyl am no- 1- (2- br ono- 4- byri dyl ) - 2- propen-1 - one
[0122]

3- Di met hyl am no- | -(2-bro d9dyl ) - 2- propen- 1- one
was prepared by 15 Genera rocedure B .as descri bed
in Exanpl e 6. NVR Sgnthesislof 2:bromiod 1

nmet hyl and two new ol efinic protons at 5. 56 and 8. 40
ppm characteristic of 3 dinet h%l am no
- (2- brormo- 4- gyri dyl ) ¢ —Exan‘B 24

Synt hesi s of NG i f7-(2-br yrr di n-

| nyrazol of I 5]a}-Pyetfi dl A—3—#)|ret harmone™ R0 N~ N
Br 1 NN ~>y@™g[01 i
2-Pyridinyl[7-(2-bromopyridin-4- ylgpyrazol o[ 1, 5-a] pyri
m di n-3- yl ] nmet hanone was prepared” usi ng Ceneral
Procedure C as described in Exanple 7, above. 25

ted 0.1%
p ?gﬂbs Hgﬁcﬁa?%zraigi ?telg%)tqmﬁ%wﬁx}}?? arbmyr\)mlﬁn@m 2
TmaRs)(vasidjsselyed in

ydrausttetraiydrofurgy@O o) and qrppfedgo Q@')°C After

( érlsgl gmﬁl%*:_? mgﬁm%/lnga]gﬂg%gﬁmd%ﬁ Q)% :l-rlflethgl)eg%e/%)ogcé rﬁlé s ddded dropwise.

P!&?ﬁéﬂﬁb@ﬁﬁis&ﬂfi 23 8, thExenepbrew 26]usyeieh with satyfated ammonium chloride.

RS Rt Be LTI S5 DR Ryl T sl st

( Bit&ed and)su%éd rmglesy 081{1000% merda P 2 ibadme-d-aceflpgrdine. 'H NMR

t andi th
ir@%ﬁﬁ Ql‘égir%:ﬁnd} %a@o@ él%:&]ll'ﬂg%t ed by filtration
and washed with ethyl ether q ution of this salt

(10.9 g) in EtOHH20 (7:3) was heated to

45-50 C giheRis b LiitheihyiaidoL-@sirom4csaidy - fropeh-Done
0. 082 nol eis pl n water ded dropw se over

ot 2Rbur . @nethﬂalawﬂr{?olﬁamorﬁ*wdag -2ABORSHC -Opg, as prepared by
Mt h 45 LB E B! Jsacfets&ﬁ)ew ih ExahbRr ©f v sﬂi‘@ezpf&&mncof the acetyl

portion was washed wth brine {1X), dried over

]

magtiesi anh swd frewe olefinjo prasensapid SS6nash S8t epmt éhaéacaearskc of 3-

CiomPaR Garod e b P e © e at e (8:2) to

gi ve 4-cyano-2- picoline a f4, white solid in 28.6
S‘r@o 2 .62 (3H s),
in-4-yl

%yield. Me+t 119 1H NWMVR "
Timethanone

[0123] 2-Pyridinyl[ 7-(2-bromopyridin-4-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)methanone was prepared using General Procedure C as described in Example 7, above.
Isolated as a dark yellow solid in 35 % yield and 97 % pure by HPLC area percent. M/e*
380. 'HNMR (CDCly) 7.22 (1 H, d), 7.55 (1H, m), 7.979 (2H, m), 8.20 (1H, s), 8.29 (1
H, d), 8.67(1H, d), 8.80 (1H, d), 8.93 (1H, d), 9.46 (1H, s).
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7.35 (1H, d), 7.40 (1H, s), 8.65 (1H, d). Exanple 26
15 Synthesis of 2-nethyl-4-acetylpyridine NO Ind I \

WHEKSNS8+439 \ N -N+ NN O1 0 [0125] PCT/US2005/007238

10

15

20

25

2- Met hyl - 4-acetyl pyri di ne was prepared as shown above,
fromthe 20 commercially avail able

2-nmet hyl pyridine-N-oxide in 16 %overall yield or

usi ng General Procedure A Bl iped in Exanple 5.

I't lated in 5 . 13) 2.75
(3H\Na§)lsg gOe(SIHn )65 YooKl €dith-cy ahbb"‘ﬁoﬁl@(c ) o Ta s

(yex243) . Exknlpbtbar@? (&9 ﬁt helsi 8. 1@$ moles) was added dropwise to 2-
g gg‘%tgﬁa%ﬁn}f- -0 Jthéqu :gst(héds HoR Ta8%bdm 2o - BRE: standing
(o'a’zeﬂﬁhh}the dsyiyiig MyekhoxP-pivotipem-iddidewes ewcted bp fittetion and washed

EehaReC vl PR AL o Lo B FADBE IO Do s heated o
t ‘I’fS S’UE‘}@ ﬁidee{ mlﬁlqﬂrdﬂpb%s@h dyafi@e 69l 280.682 fples) in water (15 ml) was
characteristic of

i WeEh TR o iy e 5, AL by 450 famixture s

\é@:tg@ Qh Qﬁfbﬁ@m‘?@ﬁy @ﬂéﬁl]ﬁaﬁas WasBEPWRh B8ne (1X), dried over
Synt esis of 2T3rid ZnEQ/Iprldln4 prazolof

1 @amewmusmf@w,rﬁ@re,dl anﬁq@pw&ﬁ@ﬁ to@ qprinorenge @il Hhengil wes purified on
[0 4- -
%éﬂt%ﬁe 4q1[ .?111{:3 gel C(Fllu?npl)yvplthd Iher;%)tane ;’shyl aoe;zge (8: 2) to 1VFE);/ -cyano
i npldolmeas ay bfirvditeesobd én ¥4 Yprielsa Mé ﬁ& nf @&?e@cb) 62 (3H, s),

<ol BB 26 96 yi o1 a ana 100 %

pure by HPLC area percentE Mei 316. 10 1H NMR

(DVBO-d6) 2.60 (31-1, s)2ampls2017h 4y 771(1H m
7.89 (111, d), 7§MMEM;@M@@, , 8.73(1H,
d), 8.78 (1M, d), 9.04 (1H d), 9.17 (111, s) Exanpl e

29 Synthesis of 2-benzolisonicoti nlf%wliil d @Svj\

[0125] 2-Methyl-4-acetylpyridine was prepared as shown above, from the
commercially available 2-methylpyridine-N-oxide in 16 % overall yield or using General
Procedure A as described in Example 5. It was isolated in 56 % yield. "H NMR (CDCl;)
2.75 (3H, s), 2.80 (3H,s), 7.60 (1H, d), 7.70 (1H, s), 8.75 (1H, d).

Example 27
Svnthesis of 3-dimethylamino-1-(2-methvl-4-pyridyl)-2-propen-1-one

[0126] 3-Dimethylamino-1-(2-methyl-4-pyridyl)-2-propen-1-one was prepared
using General Procedure B as described in Example 6, above. NMR showed reaction of
the acetyl methyl and two new olefinic protons at 5.59 and 8.54 ppm characteristic of 3-
dimethylamino-1-(2-methyl-4-pyridyl)-2-propen-1-one.
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OO OH+ 0---lyo NN 15 O [0128]
2-Benzoyl i sonicotinic acid was synt hesi zed by a known

WO 2408084489 € procedure [JOC (1991) 56 2869] frpOT/US2005/007238

10

15

20

25

4-acetyl pyridine and benzoylformc acid in 33% vyield.
20 Exanple 30 Synthesis of 1-(2-benzoyl pyridin-4-yl

- di met hyl am nopr openone [0129]

1- (2-Benzoyl pyridi n-4-yl)-ethanone (1.0 g, 0.00444

nol es) and di net hyl f ormam de di net hyl acetal ( DMFDVA)

(1.06 g, 0.00888 noles) weEgathgal®d to reflux for 3
gours., Reroval. E_he excess DVA and LGt i thanone

di chl or onet hane gaile the dgsired product. NVR showed
[ nd two new ol efinic

1- (2- Benzoyl pyri di n- 4-
WO 2005/ 084439 PCT/ US2 le 31 Synt hesi S
of 2-Ryridiny[7-(2-benzoyl pyri | ) pyrazol o

11(( %?%(relnrzn o;o/lzi gﬁql%ﬁ’lb' Efg&gylayr}pé?-ﬁ)wl)gmam}ﬁﬁ Uép@ﬁm (%) §0]

9 y1]ReBOtthe W&Is Bfehared ﬂﬁng General Procedure C as described in Example 7 above.
am no-| H-pyrazol - c)/ &ip r iﬂ’;mt hanone q(? zﬁ/ 316,

g lsobtige 2 Yﬁﬁfl"’éé‘)hq i 28 0yt D Y% ik by HPhfmeg nercspiy Mie
V‘%W‘(@%{S‘(Pdéf{ ésdiesﬁﬂug)t '7'62“‘9.’ &)e@fﬂ (0 MRS.89 Q1) B§LE9S (1H, 5),

ours. reacti on m Xture was
pddﬂe{ﬁﬂi .8 Wéﬂérd)a&% (lﬁ{sdb@sQﬁH(ﬂHn@ o7(EL il tered,
washed with water and dried. Purified, if needed, on
silica gel with 99:1; chl dizafple@®onet hanol and

crystallized from Qot . dj.

b i nat 17, (o Qi BN b nsaLeamd ol of

1, 5-a] pyrimdin-3-yl]nethanone was i sol at ed in 12 %
yield and 100 %pure by HPLC area percent. M e+ 405.

"H NMR (CDC13) 7.31 (1 H 7.52 15 [3H m, 7.63

Knopr openone. 40

(1H, m, 7.95 m A d), n,
8.62 (1H, s), 8.27 t1 d) 5 8-96—¢tH d), 4 (1H,
d) 9.40 (1H, s)N Exanp
o
[0128] 2-Benzoylisonicotinic acid was synthesized by a known literature

procedure [JOC (1991) 56 2869] from 4-acetylpyridine and benzoylformic acid in 33%

yield.
Example 30
Svynthesis of 1-(2-benzovlpyridin-4-yl)-dimethylaminopropenone
[0129] 1-(2-Benzoylpyridin-4-yl)-ethanone (1.0 g, 0.00444 moles) and

dimethylformamide dimethylacetal (DMFDMA) (1.06 g, 0.00888 moles) were heated to
reflux for 3 hours. Removal of the excess DMFDMA and purification by passing through
a2 g florisil SPE column with dichloromethane gave the desired product. NMR showed
reaction of the acetyl methyl and two new olefinic protons at 5.9 and 7.8 ppm

characteristic of 1-(2-Benzoylpyridin-4-yl)-dimethylaminopropenone.
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Synt hesi s of 2-chl oro-6-nmet hoxyi sonicotinic [0131]
2- Chl or o- 6- net hoxyi soni cotinic acid was synt hesi zed by

w@2005084339 i terature 20 procedure [ Tetrahedr onPGBUS2005/007238

10

15

20

25

(2002) 6951] in 33 %yield from
2,6-dichloroisonicotinic acid. Exanple 33 Synthesis
of 2-chl or o- 6- net hoxy-4-acetvlpvridine OOHO0O OHON
0O 0 NC G NO d N Gk@ﬁhbﬁ 10 25 [0132] The

2- chl or o- 6- et hoxyi [ . Ie 34 was
then convep¥Besisef F S S RCTT
1, 1' - car bonyl di i mi dgz ng@ﬁﬁdiNé Qﬁmethanone
di met hyl hydr oxyl am ne.” Reaction of the Wi nreb am de
wi t h net hyl magnesi um i odi de gave the desired

2-chl or o- 6- net hoxy- 4- ac yriding in85 %yield. 41
WO 2005/ 084439 PCT/ U agpl & 34 Synthesis
of —
1- (2- chl or o- 6- net hox rldkn-f I)ﬂ@-dinethylaninoprop
enone [0133] 2-Chloro-6-ne oxy-:-acetylpyridine (1.0

g, 0.00559 noles) such as that in nmpl e 35 _and

dil¢i80hy | f or hrfdrBerzoyipyddinyt- ﬂ}:émaﬂﬂlyé@i«mwyenelie g4 0.0044 moles)
0. r $ in acetic
R S e S R Y A oA 021 g D02l
paslgl(ﬁglll Hihe ngjkituze Rep Hepisd itcstreﬂwsm&ﬂ ¢t ragptionivan complete by TLC,

okt gt T b 2oh ARHES:S BRd BV Kher % AR i

PIidicraSwahedwhh anttr ZndBdriqip Fucfied; Hoteedadsen licf gel with 99:1;

bR ahd YR it Srtdpd LBy, SRR
-bewr by Tyt divi b4 ﬂ);gaaza)t&[pmﬁﬁ/nmmaxypmmmm ay/ikdlpted in 12 % yield

[ 32100 % pure S AP Tercaan /e £os. MR Ebed T £y, 7.52
1-88; r@b%gxﬁ IH?WWH};ﬁ%@I 12-(#1y b), 8269i20E hi)ys. 60 { 1D BY, 877 (1H,

enone nol es) such as t hat pr epar ed

|nDB%%HﬁHéiB%9ﬁﬁﬂﬁﬂﬁﬁﬁﬁﬂﬁ5 ﬂkkpyrazol A-

yl) (pyridin-2-yl)net hanone (0.63 0. 0038 noles) in
acetic acid (8 m). After 2§@@Eﬁ§§ht reflux the

reaction vas complgiue e Thiforo Bl S3RbAANNIE Xt ur @ ves

poured into water —an
[0131] 2-Chloro- 6—methoxy1somcot1n1c acid was synthesized by a known literature

procedure [Tetrahedron 58 (2002) 6951] in 33 % yield from 2,6-dichloroisonicotinic acid.

Example 33
Svnthesis of 2-chloro-6-methoxy-4-acetylpyridine

O
Eﬁ ;\/L .
AN
—_— ——>|
P
Ci

0~ o N o~

[0132] The 2-chloro-6-methoxyisonicotinic acid of Example 34 was then
converted to the Weinreb amide by reaction with 1,1’-carbonyldiimidazole and N, O-
dimethylhydroxylamine. Reaction of the Weinreb amide with methylmagnesium iodide
gave the desired 2-chloro-6-methoxy-4-acetylpyridine in 85 % yield.
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the resulting solid filtered, washed wth water and

dried. It was then triturated with toluene, filtered

W@ nahsasd4eql . PCT/US2005/007238
2-Pyridinyl [ 7-(2-Chl oro-6- Mt hoxypyridi n-4-yl)pyrazol o
[1,5 20 a] pyrimdin-3-yl]nmethanone was isolated in

57.7 %yield and 97.5 % pure by HPLC area percent.

M e+ 365. 1H NMWR (CIKHS) 4.8 4s OCH3), 7.16 (1

d) [0193]39 ( @L'thl&')o 6 ﬁ&ﬁlﬂk’ﬂ/ ﬁ-agﬁylgﬁl(ﬁﬂ@(flrtﬁg? '03)0@39 moles) such as that in

1- qU|noI|n - et hanone
AT ORd STt (DM Helte. i #18 moles
aV\%rle fﬁ@&t@d t.% QP er'sr}ﬁﬁ?sf bYdviaCoBifib SxMBSDEAMARALSE ghﬁﬁcatmn by

Weinreb amde in 100 %yield. The Wi nreb am

V\’a@s@@g‘ thequsb Ztgoﬂarlsg woéfm vith déchlangmethanstgaps theidesired product.
Tk, RS 5,0 AP e SRPRBIR 58 75

[ OdrB6 $hatac@uisiiodfi InC24chyjdro dtahanypy(idind-y)-3-difébRdnimobepnone.
and di et hyl f or mam de di net hyl acetal (DWVDVR) (1. 39

g, 0.0117 noles) were heate gmﬂe&ﬁlux for 3 hours.

The excess DNFD

purified* : v sleiea 1 D

col um with dichlor onﬁshﬁﬂﬁnﬂdmbdsﬂm@tﬁ 6nedeSI red
product. NMR showed reaction of the acetyl methyl and
two new olefinic protons at 5.4 and 8.1 ppm
characteristic of o}
3-dinethy|anino-|-quino|in- - ~\£ropenone Exanpl e 38
Synt hesi s of 2 pyridi nyl @ln 4- pyrazol o[ 1
5-a] pyyrimdin-3-y)) netha N\~-N NN-N
[0137] 3-Di nethylanino-l-quin | i/ l‘Tpropenone (1.26
g, 0.00557 noles), such as from Exa e 39, above,

and (3-am no-| H pyrazol -4-yl) (pyridi n/2-yl ) nmet hanone

( 0[0??4] 1-(2-Chloro-6-methoxypyridin-4-yl)-3-dimethylaminopropenone (1.22 g,
0.00506 moles) such as that prepared in Example 37 and (3-amino-1H-pyrazol-4-
yD(pyridin-2-yl)methanone (0.63 g, 0.0038 moles) in acetic acid (8 ml). After 2 hours at
reflux the reaction was complete by TLC. The reaction mixture was poured into water and
the resulting solid filtered, washed with water and dried. It was then triturated with
toluene, filtered and dried. 2-Pyridinyl[7-(2-Chloro-6-Methoxypyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-3-yllmethanone was isolated in 57.7 % yield and 97.5 % pure by HPLC area
percent. M/e" 365. "H NMR (CDCly) 4.03 (3H, s, OCHs), 7.16 (1 H, d), 7.32 (1H, s),
7.51 (2H, m), 7.92 (1H, dd), 8.25 (1 H, d), 7.94(1H, dd), 8.75 (1H, d), 8.90 (1H, d), 9.39
(1H, s).

Example 36
Synthesis of 1-guinolin-4-vyl-ethanone

9
Oy, -OH OsN— o
—_— ——
~ - —
N N N
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20 g, 0.0037 noles) in acetic acid (8 m) were
conbi ned. After 2 hours at reflux the reaction was

wa@eowploet4e9 as det erm ned by TLC. The reacti on nmPEI/USE05/007238

10

15

20

25

was poured into water and the resulting solid
filtered, washed with water and dried. Triturated with
toluene, filtered and dried.

2-pyridinyl[7- quinolinepyridin 4-yl) pyrazol o[ 1, 5-a] pyr

i m din-3-yl) et han sol.ated i.n 57.6 .%yield

LY o puEEmmp D A Re JSPBb ool i s Galperted to the
25ytitdbdlidd inl Boo( % ikld.d)The Wc‘lﬂte() ZfrhdedWas dond&ted2bl 4-atktylquinoline
763(1Hd 7.81 (1 H,_dd), 7.94(1H dd), 8.26 (2H,

ddy reggtion with pethyymagresigmiadide im0 % vied. (1 d) 9. 28

(1H, s). 43 WD 2005/084439 PCT/ US2005/ 007238 Exanpl e

39 Synthesis of 3-nethyl-4-pesipdgy irj dine 0 OHO N O
N NN5 [0138] 3-Meth Ilsonlcotlnlc aci d was

synt hesi zed BYaes Qf dndimethylaging- L-quinglin:4 80|
Br 31 ( 12001 ethdhoR Ij@t @M0944 moles) and dimethylformamide
E{Pjofﬁmet hy IJ[%?L?%%Il ne9ﬂ\;vlet 0sel(enlglum di OX|mo &) in 24. 8Oy

y| @mdthyramsalmﬁfwm §loifl &(S)tqlrW &oles) Werkdisated inviewefpr gdours. The
th i

5 BN\ B8 1100 £y TSR i v 2
ac@ir;silrﬂBE dmlumnlmtlsdlc%gqr@l&dine Yelding Hpl desit@l B;Odtld’iesiﬂMR showed

of di ne 0- et I [ 0

[ O oA e Rl B v B it probf RN 51 ppm
modh@tabteriStiecdt 3&ﬁmfem§?MIﬁXoamqhﬁolfﬂriL4—yhpd)pdﬁdmeI hy! f or mani de

di net hyl acetal (DVFDVA) (2.63 g, 0.022 noles) were

heated to reflux for 2 hours. @e val of the excess

DMFDVA and puri fication by %%%@%%%gthrough 15 a 2 g

f 1 or i Syhth&SWofRYyutnyNT-filindinedygyersib 1 drdpaavidint3rd jmethanone
desired product. NMR showed reaction of the acetyl

nmet hyl and two neM/oIeflnlc protons at 5.2 and 7. 1-ppm
characteristic of
3-di net hyl am no- | - (3-nmetR Nn- 4-yl ) - propenone.
Exam | pe4l Synthesis —
of 2-per' dinyl [ 7-(3-neth yriNgi [ )Pyrazolo 20 [
1, 5-a] pyrim di n-3-yl ] met hanone N 1/ NN N

[0137] 3-Dimethylamino-1-quinolin-4-yl-propenone (1.26 g, 0.00557 moles), such
as from Example 39, above, and (3-amino-1H-pyrazol-4-yl)(pyridin-2-yl)methanone (0.69
g, 0.0037 moles) in acetic acid (8 ml) were combined. After 2 hours at reflux the reaction
was complete as determined by TLC. The reaction mixture was poured into water and the
resulting solid filtered, washed with water and dried. Triturated with toluene, filtered and
dried. 2-pyridinyl[ 7-quinolinepyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-ylJmethanone was
isolated in 57.6 % yield and 97 % pure by HPLC area percent. M/e* 351. 'H NMR
(CDCl;) 7.18 (1 H, d), 7.42 (2H, d), 7.53 (2H, m), 7.63 (1H, d), 7.81 (1 H, dd), 7.94(1H,
dd), 8.26 (2H, dd), 8.71 (14, d), 8.99 (1H, d), 9.13 (1H, d) 9.28 (14, s).
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[ 0140]
3-Di net hyl am no-| - (3- et hyl pyri di n-4-yl)-propenone

W@ 200888439 0. 0106 25 nol es) such as from Exanpl BCHRSENE 007238

10

15

20

25

(3 -am no- | H pyrazol-4-yl)(pyridin-2-yl)nmethanone
(1.32 g, .00708 noles) in acetic acid (16 nl) were
conmbi ned. After 2 hours at reflux the reaction was
conplete as determ ned by TEfampldigy reaction m xture
was poured into water and extracted wth_ ethyl
acetate (1x) and diS¥ntheusfSrmeind-4-acelyloyrline, gani ¢
portions were conbined and washed vvi/th brine, dried
over nmagnesi um sul fat ep fidH ered @ dN44/V\D 2Q05/.084439
PCT/ US2005/ 00y¥238 stri pped. The crjude productiwas

e “ x

purified by ¥ta gel SN
chl or of or m ntet ba , — P
2-Pyridinyl [ N(2- Chl or 0-16- N

N
yl) pyrazol o[ 1, 5-a] pyri mi di n-3-yl ] net hanone was
IS ed as abiof Ld.i 0 i ah.
5 AT 4945, Kb s

<(:| COEPBrifs 79 (1299) 1200]1HyomBiption7ofif14-dimathylpyriding veith gelenium dioxide
Y iB%(Z" élhﬁgf&‘;ﬂ: Tﬁ?—%&lﬁ%ﬁc&@if A4 g8 Fﬁeﬁéc} t ¢ Qgeiﬁwmide in 89

d)% 9ieRb ( Rehttion) withx arfilybnapAesBynt fodsies gafe the desired 3-methyl-4-
2,5-td'chloro- 5 cetMIp irk OCHONOOI d | i d

|\ 2PLyEyRng i YN O 10 [0141] Commercially

avai | abl e 2, 5-di chl oroi soni cotinie¢ acid was converted

to the Winreb amde in 813%&%12—%. The Weinreb am de

was conver s9fthésik dfalid@bylieido-2.(S-methylpyridin-4-yl)-propenone

ek Trmgne o b PH PG O e P11 MR susiegs from Brample 41
V%mrcﬁﬂetﬁmfgiﬁlaﬁ@é’/ailﬂéﬁ%aé@qmw efle3 EXROD Bols weke heated to

th
%?e@pg §<zljf2ctomum Remqyal ¢ the giopss DMFRMA gndpirifispiipfhraseng through

LoF 22 s SRS in ot e L bl i REPRMR showed
o, D ki ot or o o and 7.Lppm
by HsBeeter P Rl 53T 3 e AR R B b i |

di chl or onet hane gave the de%i reqemoduct. NVR showed
20 reaction of the acetyl d a new ol efinic
proton at 5. Rynfiesis oftapaidingt[7$3-nettoldpyiid{n24-shpyrazolo

di chl oropyri di n- 4-yl )-é - di jret hyl E rop enone.

Exanpl e 44 Synt hesi s {622 dins- Aimelffon

2-pyrdinyl[7-(2,5-dichloropyridin-4-yl)p rraazol o
0

N LN
\ N =
7 N\_/)_CN

[0140] 3-Dimethylamino-1-(3-methylpyridin-4-yl)-propenone (2.02 g, 0.0106

moles) such as from Example 42 and (3-amino-1H-pyrazol-4-yl)(pyridin-2-ylymethanone
(1.32 g, .00708 moles) in acetic acid (16 ml) were combined. After 2 hours at reflux the
reaction was complete as determined by TLC. The reaction mixture was poured into water
and extracted with ethyl acetate (1x) and dichloromethane (2x). The organic portions

were combined and washed with brine, dried over magnesium sulfate, filtered and
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[1 ,5-a]pyrimdin-3 -yllmethanone 25 O N_. NC 1/ N
N-1 /N C 45 WD 2005/ 084439 PCT/ US2005/ 007238

W 04834439 PCT/US2005/007238
1-(2,5-Di chl oropyridi n-4-yl)-3-di net hyl am nopr openone
(0.40 g, 0.00163 noles) such as that from Exanple 45
and (3-am no- 1H pyrazol -4-yl) (pyridin-2 yl)nethanone
( Ostﬁﬁpeﬂa THe angﬁroﬂ@étﬁﬁﬁs phﬁ‘ﬁs’ﬂ@tsilféa gell dirdrfatSdriphyRishg

nmbi ned. After the reaction was

o?hhrefozémmﬂth@el (9?Hé» "} el A B o e ok a0
ort vagy r\]/lrazéloglr T gdyl]’fﬁétﬁhngﬁ&@is%cﬁﬂﬁd halgoH ?él)ow 91 in 40.0 %

ried over magnesium sul

fi j/ltsldrae@l 9&%@13@ by Hﬁé@ arep mrqﬁnfoMeoNS Whi NMRAEDCly) 2.19 3H, s,

> pu{jﬁrghoﬁ ?%%S&B)bg?ﬂ(] sec d@(gi ?%Qﬁ\ﬂdﬁf 863'(?@%?%@7(11{ b,

c hg.oordth g), &BY1H) d)h8 Bépﬁﬁr‘ﬂ% X3St &hgdr of uran (1:1).
2-Pyridinyl [7-(2,5-dichloropyridin-4- yl)pyrazol of
1,5-a] pyrim din-3-yl ] met hantremplad2 i sol ated in 16 %
yield and 96 % pur, .10 hch ehscent. M e+ 369.
1H NWR (CDC13) 7. MW—M%%&%*% 53 (2H,
m, 7.58 (1H, s), 7.92 (1 H dd), 8.25(1H d), 8.63
(1H, s), 8.75 (1HP<dPH 8.9 ( L) 93801,3).

Exanpl e 45 Synkhe3|s of pyridin-2-yl_[7- (

pyrrolidin-I - Ju ridin>4 byrazo?

[1, 2-a] pyrim di ne qg\none none (2a), |N—N—3-<| N [ 144] To
a stirred suspension o N

N
2-pyridinyl| 2-chl.orop : e e
1Oyl ﬁ%ﬁ}]azol o[ r’ém ¥ K %L%%%TWWHWBWEC @%ﬁ%&ﬁﬂve{wd to the
i n\?\@%ﬁ@d ﬁilmc@ﬁﬁt é”le% GieldC e W2inretD arhidd, wdd. bRverddl b thé‘ desired 2,5-
DMSO (6 m) was added diisopropyl et hyl am ne (0. 05
0. dighlorprbpgetylpyridinge by bipagsiprr mtﬁdnﬁhylmgqezm@l iqdigg in i3 % yield
mgmeactg@We dhide A))I'Wﬁtafsg r@lovdép-130  C for 18 h
coo ore guenchi ng |nto wat er. Extraction
with EtOAc (50 nl) and dryiggqp¥es MySO4 (2 g) gave a
crude yel |l ow brovvn soI id tha vvas pUT | f| ed by silica
1525 col ummSyrtiresis lgroyripdive &y TRty penpen

Sokiff © 045, 8oy U5y AP, oM M

8. dimetl8/lféAmdnide dinethiyacktaB(DMFDIVEA)IT A48 23R 03P, males) dwre heated to

> %effl_&)fc’)r 28}'10%.?5_. %{e%nzov(allcl;tl’ thﬁg éxc‘é]sz D%VIIJDMQ dnd purification by passing through

a2 g florisil SPE column with dichloromethane gave the desired product. NMR showed

20 reaction of the acetyl methyl and a new olefinic proton at 5.2 -ppm characteristic of 1-(2,5-

dichloropyridin-4-y1)-3-dimethylaminopropenone.

Example 44
Synthesis of 2-pyridinyl[ 7-(2.5-dichloropyridin-4-vl)pyrazolo

[1.5-alpyrimidin-3-yl]methanone

25

45



7.95-7.88 (1H, dt, J= 7.8, 1.5 Hz), 7.52-7.48 (1H m,
7.18-7.17 (1H, d, J= 4.5 Hz), 7.04 (1H s), 6.98-6.96

W@ 2d5/08439 J= 5.4, 1.5 Hz), 3.57-3.53 (4H, in, EHNCIR3/007238
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2.16-2.01 (4H, 30 in, CH2CH2); M5 (mz) 371 [ MHH]

(100), 195 (80). 46 WO 2005/084439 PCT/ US2005/ 007238
Exanpl e 46 General nethod for the epar ation of

pigi4Hzol opy F(Qﬁilﬂibhleroﬂﬁlﬁidisaﬂ-ﬂw{dmﬁt&lam@mawﬁ@noﬁlﬁ €140 g, 0.00163

solutlo of, f.r.e hV |y 16 S).
EPY6°)eBC ’i‘foq’at bl %‘.3 E’\%g{plé\%isd%%%?‘agﬁdomgg %y&liﬁﬁ@ﬂ?ﬁﬁ%
@lﬁ@tﬁahoﬂé(m 0.00125Tineles)das atdic ngd §4sphense ommbi.'ﬁedmaﬁfter 2 hours
stirred, for 15 mnute ered,.and.the so
cH rehithe Saeid v S BTl iR ot B b req ingg water
SMﬁtegﬁ&!t%i \Qifih dichloromethane I(?:x()j TheI org?mc portu()jn was dried over magnesium
pvridin r7- yrro idin-l-y i pyraz

ofuifpte, Dligye alwmnmf IR QL YEH Wﬂ%é‘(‘@"’%? flbét%ﬁ‘
aaﬁ’e/rﬁatb a}ﬁ%&a\m ﬁﬂéf@fon% ﬁl%!hﬁﬁcﬁ @995135 ABB$A SMeond silica gel

- y -

pyrldln- yrrolidin-

1cty¢m@tygmmwmh kﬁp}ans W@ixmreﬁllanz(l d)-p3rPrrdiayiheZ-dishieepyridin-4-
\/\39 ;ﬁ%%&ﬁ){ 8 ﬁogmff”(ﬂh}oi %En%a§@\va%c)lat@@91 1@%9141&-&{}1 96 % pure by

ave uct as
yHPLGwcza(plerccint MY 1369. gH MURUCDCLH NVR(1(EB 6D, ME(1H, dd) 7.53 (2H,

DY ah: 8 7 e dfpodil s By, f§5§1]1}7d) §5,018, @), 9.38

Jamsp Hz), 8.13-8.08 (2H m, 7. 78 7.76 (1H, d, J=
6.6 Hz), 7.75-7.71 (211, m, 7.46-7.44 (111, d, J= 6.6
Hz)369(4H br - s, CH2MNGHENS 2. 08 (4H, br-s,
g;ﬁﬂ;% Si Y\Trr}thgawﬁumgl&z[—v 7= 2{) Q%m—lE)i-nr\T/Bdm- -\?b—nvrazolo

[ 7- (2- di net hvl am no- [mﬁgmmm fcfayobe Py azol o[ 12- a] py
rimdine- |nethanone (2 b) 20 [0147] To a stirred
suspensi on of 2-pyridinyl[7-(2-chloropyridin-4-

yl ) pyrazol o[ 1, 5-a] pyri m din- 3-yl ] met hanone (conpound 1
in General Reaction Sc N0.25 g, 0.74 nmmol) in

m, 0.74 mol) followed by
met hanol, 5.4 m, 11.1 mmol). The Nxture 25 was

heated at 100 C for 24 h and cool e ef ore quenchi ng
into water (200 mM). Extraction with EtOAc (200 m)

al[(!id,d]’ yi ng Dy estirdaStbehsioh )2 gﬁmya{7c(m¢ﬁbr@yan@e4-sol id

NN A MR ST TN -
(98:18/0.29.mm8) @DM@@ @%l&%@&ﬁdeé hhdxy}%p&}%@l%&ﬂe %o@%ﬁb 29

performed on due to | ow nmass of free
( minzgl) f;ﬂlgw?c}\/b-}q-])yr(ojxgigi)e (0.32 g, 1.69 mmol). The mixture was heated at 125-130

°C for 18 h and cooled before quenching into water. Extraction with EtOAc (50 ml) and
drying over MgSO, (2 g) gave a crude yellow brown solid that was purified by silica
column chromatography (1 % MeOH / CH,Cly). A yellow solid (0.043 g, 40 %) was
obtained: "H NMR (300 MHz, CDCly) § 9.36 (1H, s), 8.90-8.89 (1H, d, /= 4.5 Hz), 8.75-
8.74 (1H, d, /= 4.8 Hz), 8.37-8.35 (1H, d, /= 5.1 Hz), 8.25-8.22 (1H, d, /= 8.1 Hz),
7.95-7.88 (1H, dt, J= 7.8, 1.5 Hz), 7.52-7.48 (1H, m), 7.18-7.17 (1H, d, J = 4.5 Hz), 7.04
(1H, s), 6.98-6.96 (1H, dd, J= 5.4, 1.5 Hz), 3.57-3.53 (4H, m, CHLNCH,), 2.16-2.01 (4H,
m, CH,CH); MS (m/z) 371 [MH'] (100), 195 (80).
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47 WD 2005/ 084439 PCT/ US2005/ 007238 Examlie 49
Synt hesi s of

WE005084332- y| - [ 7- ( 2- di net hyl am no- 1-yl - pyri di nPd¥/yE3009§07238
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razol ol 1 2- al pyri m di ne-net hanone. HC1(3 b) [0148] As
above in Exanple 50, a stirred suspension of
pyridin-2-yl-[7-(2 5

di met hyl am no- 1-yl - pyri di n-Exayple46yr azol o[ 1, 2-a] pyri m
di ne- et on . I

and Et 20 L 9109%8 n%%@%%qg@vle%
prleldstt asTa awélrbdvelgioin af f(e@ bag(1gsqubyy 1%DCNIF(II&§\IWumes) Et,O (8

T INE T e -

( IHds stired)for 65 Mikitds, and fikbred afti/the 6atd drf¥i in ¥ab td dikk the product salt.
7.76-7.74 (1H, d, J= 4.2 Hz), 7.72-7.69 (1H, ,

7.48-7.46 (1H, d, J 10 = 6,6 7335(6Hs,

CH3NCH3); MS (mifz) 345 [ 2 . 284 (20). Exanple

50 Pr egaitRdsisdT pyridin-2-y1-[7- (2-nvrrohd1n-1 -yl-pyridin-4-yl)-pyrazolo[1.,2-a]

of pyridin-2-yl-[7-(2- rmr.holln- | d|n4yl)-p

azol ol | 2-a] pyri m di REIIEEEIEHRQN 38) N 1/ N ~
130146} 0149] AIQb@\IeSﬁ ER:EIE}% INSPLIRBL MY Qﬂsmn pyridin-2-yl-[7-(2-pyrrolidin-
2- pyrldlnyl[ -(2- chloropyrldln 4 yl)pyrazol o]

1,15y p i 4ribppicagolpl I rlpiinisine-retbanone (128 &0.38anmplin DCM (2

R
S35 40 ISR, 1 908,08 Ao RIS o i
Mtel)8 5,089 Bl NYRIGOP Mz, ieDAS0Y 518.20 AXEE), 9roal9.02 (IBE d, J = 4.5

oebor bR I 55 Rt e £ eraad kSR m. 775

E7O8q(111100 = B%)Hz@)mzhsivmrqm%ﬁn mlmdw %a’)/ﬁz)af*} 69 (4H, br-s,
crude_yell ow brown solid th purified by iTica

c S BB o0 H0: D) (N8 4 Bk anes) . A
yellow solid (0.166 g, 73 % was obtai ned: 1H NWR

(300 MHz, CDC13) 8 9.35 (1l-Exa% le & 89-8.87 (1H, d, J=

4.2 25 Hz 8,73 8771 (1H1 . 48dHZ) 840838

7.92-7.87 (1M, dt, J= 7. 8,me1thagoﬁ—6|z@b)7 50-7.46 (1H, m,
7.32 (1H, s), 7.16-7.15 (1A T='4.5 Hz), 7.10-7.08

(1H, d, J= 5.4 Hz), 3.84-Q. t, J= 4.2 He,
CH2OCH2), 3.61- 3.58 ( N 4.2 Hz, CH2NCH2): MS
(mz) 387 [MH] (25), .

PCT/ US2005/ 007238

[0147] To a stirred suspension of 2-pyridinyl[7-(2-chloropyridin-4-
yDpyrazolo[1,5-a]pyrimidin-3-ylJmethanone (compound 1 in General Reaction Scheme 2,
0.25 g, 0.74 mmol) in DMSO (2.5 ml) was added diisopropylethylamine (0.10 ml, 0.74
mmo]) followed by dimethylamine (2M in methanol, 5.4 ml, 11.1 mmol). The mixture
was heated at 100 °C for 24 h and cooled before quenching into water (200 ml).
Extraction with EtOAc (200 ml) and drying over MgSOy4 (10 g) gave a crude orange solid
that was purified by silica column chromatography (90 % EtOAc/ 8 % MeOH /2 %
NH,OH). A yellow solid (0.076 g, 30 %) was obtained: "H NMR (300 MHz, CDCl)
performed on HCI salt due to low mass of free base; MS (m/z) 345 [MH'] (100).
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Exanpl e 51 Pyridin-2-yl-[7-(2-norpholin- |

-yl -pyridin-4-yl)-pyrazolo [ | ,2-al
w@eosmsadne- net hanone. HC1(3 c) [0150] As abovECT/nS2005/007238

Exanpl e 52,

pyridin-2-yl-[7-(2-norpholin-1-yl-pyridin-4-yl)- 5

pyrazol o[ 1, 2-a] pyri m di ne- met hanone (0.169 g, 0.44

mol) in DCM (2 m) and Et2@x4ipld49n ) with HCL (0. 48

m, O. 48 nnnl% gave the nr odu t as a h droscoplc

yel | ow P ' Dyt l)-pyrazolo[1,2-

et hanol 1 (2 m) somm@iam@gnemoﬂa H@lg%)‘ 1H R

(300 MHz, d6DMSO) S 921 H, d, J=

4. 9148 8. mmmm(@wnp& 503 &Stlrmds;umysmlsomw@rs%yt fi7k(2-

d R o
S5 AT oA ool b (07
5. Tme)in DEM §1.4 mipanddi 0 { Inml) GHRATHAY,22 3017023 m3®0]) gatetthe product

ot g ety B Lt AT ChaMBR kp T £213g. 9. 05903

as@ay dnpAdistiHNs sesisqyed, ffers. § He), mesgent(mxam esa{z@, 8.15-8.07

d 5 indi cated from Skol ni ck al
o 56 kbeh et (a8 o 5. 25069 (hay 748746 (11, a7
10 al = 6.6)7)Mp9s5 (dENRNTHANCAI2RS 344 BA] (105 %4 (20).
Pr epar azt)l on: (Cer ebefw% %bt alj(ﬁ% frg\r%]ﬁ]a(du@s ﬁe)
Sprague Dawl ey rats (or equivalent strain) were killed
by decapitation. The brai n&X#8ple50 mediately renoved

angreBhafGtof griRRRK 9L F7- @AM BhdHnG yiLSRidaRh 3R AMoTH 3 STpyrimidine-
citrate bufféer, pH 7.47 After wei ghing, the tissues
were disrupted in 50 volumﬁﬂhﬁﬁLﬁszQO cold
Tris-Citrate buffer using a Polytron (setting 6-7, 20
sec) [or equivalent tissu di sruptor]. The
honogenates were centrif ﬁ 20 000 x g (40C) for
20 min. The supernata arded and the
resulting pellets resus \anNequaI vol unme of
buffer and recentrifuged. Th i ng procedure is
repeated a total of five tines. F W ng the fina
resuspensi on, the tissue was resus ed in the
Tris-citrate buffer and 25 frozen on solid carbon

Sihﬁieﬂggf. Tlfqleel;/(]‘e?[%ggeg g%’?ore the asslgﬁﬁvgagg%)gg ’t‘%ép ror

Th gl)mmatqohfg hSMleéln@(ylmahmnMSMpmmd lpdsﬁ(é@duut Redctio Scheme 2,

T e PRI ERTINSD Catii A otrod ey B dheloh s

20 | i gmw) faﬂéwm B}ymm@ﬁollil& (dgtng[ mm@ho(l)t e 9 x foed \Iv&%eated at 125-130

ift say I ncubat j on vol unes were gene
sel @ E‘tfg & befpregyenchmednie pekes ($HnDo Ezg%ﬁtw{l s@th Ac (100

U9 mipy 428 %b‘iﬂg o%ﬂgd@m g)bé)avél a@ud€ {om &qu/n%gﬁ)d fﬂM \fvésgﬁlh}ied by

[ stock . I n assay Ro 15-178

81(1@300%@11 erﬂpmﬁtagrae@h@erﬁ EEQ oh 00"!2“ Hexm A y@ﬂqyg@hdr(o 166 g,
bﬁ% 64 wal obRinTh 'HEORR 66 K}%iu X é?::h&’%s 3.3% (gﬁ, %}} sgé’gs% _dﬁ, d,J=42

osé’assays requiring a
25 11l Hiz), BITGeR0E: (LB, Jve 18 Hpdy § 40-81B8I (D, 126, 1'i12), 8.0D-8i20€1H, d, /= 8.1
AN 19 92.7.87 (1H, dt, J = 7.8, 1.8 Hz), 7.50-7.46 (1H, m), 7.32 (1H, 5), 7.16-7.15 (1H, 4,
J=4.5Hz), 7.10-7.08 (1H, d, /= 5.4 Hz), 3.84-3.80 (4H, 1, J= 4.2 Hz, CHLOCH)), 3.61-

3.58 (4H, t, J = 4.2 Hz, CH,NCH,); MS (m/z) 387 [MH'] (25), 195 (80).
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WO 2005/ 084439 PCT/ US2005/ 007238 term nated by rapid

filtration through Whatman G-/B filters with 2 x 5 ni
womkhes4ed ice- cold Tris-Citrate buffer. The PCT/US2005/007238

radi oactivity retained by the filters was counted by

standard liquid scintillation spectroscopy.

Nonspeci fic binding can be defined with diazepam

(final, 5-10 uM, flunitraZXapapeds-10 uM, or Ro
151788 (155 UM | 11BSE CANDR IRARME P f PRI 90K

solution i . ana-drtuted 111 buf fer to a 20X.
For di azepam e. pmlgﬁdlﬂ@meﬂ:@nmdl HGl(Bwe this in
buffer to 100 uM and e50 Mi.n.1 . ‘g
£ 0301 | o ubAs #R9Ne i Braal éﬁ%@f@[? et “Biogolg-1d-pyridin-4-yD-
5 %%Eél&[l@a]?ﬁ{rﬁldﬁﬂé@ﬁetﬁﬁmﬂl@% 10 ¢ otalmrd nHhi DOML@de) and EtO (1.3
I ons

ese condi fter harvesting, the cerehell wer.e
el O sy OASPAD 88V (PR 203 hydesseel ae g
Trf&lﬁ)v&ﬁé Iregﬁc%lgﬁ W §8i0 GRH o/méharMe (£RNLsbiukibe @1% g, 20 /00 NMR

m nut es. The honogeni zati on

and
cemMHugmvtﬁO)s& R (L wh SI0rGH) (L et/ T 5 b 753 Jo (1, 4, J =

5
THa Rt PSSR T SE Sa B SRR, oy PR T it M Rbs .
10 | Em{,_qme 4?_1@1) myggal(m;‘d ,URes.7 _Hz)_e?ﬁBf@r')yS (?Empoeggﬁ@Acw) 3.71-3.69
the i nvention exhi bi [ or e
r dtdgndraN{gP); H@%@E?ﬁ%ﬂﬁbﬁhﬁe|¥ ability to inhibit
[3H Ro 15-1788 binding to tge r?c§ptor preparation 15

with an I C50 of |ess than hough affinity of

bi ndi ng was vari aBirﬂuﬂHéﬁ@f@anStﬂﬂs@@fo@ﬁmp of
exenpl ary candi date corrpound , Several of th

cdApddnds b&h¢1eFseycand diong,@rppd gmdafgretbf: Beesk E)éa&pg? a%n%qﬁhﬁed as
15 grlﬁ&llza%éd dﬁ’ér% 'sﬁbﬁﬁék(ﬁ a8; 7. PhaWREo1 1596, Thans 3. hes- 9o €997, and Liu, et

e unsubstituted 4-py r|d|ng
dem muwe:hemca%begsdﬁw 1006.c Bistue Rsaparatipe: Cesbedlapbainsd from

E e:' §;ry§a%ue %{aw‘f%‘ Ija%/s oﬁﬁgivgilelﬁgr)aﬁ? %R%{!lﬂé?f Bd)adéc Ypitation. The

beﬁzlﬁ@lwarz&mmélateMEptoaed rldapinced inrtepkapnconTdieing ice-cold 50 mM Tris-

cHBHE PRI R AT GBS BT ishPiffn Jo volumes o

20 | Ol lab@dl5SI?hﬁlﬁiﬂaEHIﬁjtfﬂﬁﬁmﬁ@@Bbl{;ﬂr?ﬁdsé’tﬁng\ﬁ-ﬂhZWMr equacaémt d:lssmc
ernati ve conpetitl | | assa
pe e¢1ﬁraptﬁ€d The hergogamatcs @F@&P‘iﬂvglgeﬁ? afg%%eﬂ%% fﬁgfﬁnr %@ mif. The
ﬂ)é‘%&%@%re%&c‘a&le@%n@ﬂx%ﬁ% pEbkd ﬂeé‘b@bénd@dl i £ equal volume of

I'1 pore Cor are 25 filled wth an allquot of a
cebtéfﬁe amiauecwm@gfam Thiy wpshingoressdyre ésrrepaatrdmgotal of fvetignes.
t Of?cﬁlg\nﬁ]ﬁgg%g Eﬁ%l rF ?LEIIOH ypd tlég\f.le &Mﬁ@{)e’ﬁée& #8e (1"1]13 @Mate buffer and
varyl ng concentrati ons
25¢C oﬁmmrmd sblid dzaebcmsihmadk} HBrdragef fiisos wat mpinfained at 60yC éwd-hree to

of 0.3 m .in h f
oi it e PeotdBe St i ogiele A0 plBpye of AP RRSESH e
of prebédabeik edelithiazie padogeddis CMBA Tibm tbslfmye pmparaﬁmjb &thes) the effects
for urs_at 0-4C after h..the i t|on
t ePfa 4451@&%3 gk (ahetibron 1l PRI R4 49 f% .ﬁﬁi so called
Thes A A -8 s $)E dnéubati & Vohiads vde geﬁﬁraﬂ?%ﬂyct&ﬂﬁ 1 ml Tissue
collecting the radiol abel ed receﬁéors are

30t whispenionh0.6 g (p9-104 vg pretery) NeQuglyle0.1 i de W?q %ﬂoan final) [stock
SC 551{1' i*m :ager Di¥fer %éﬁﬁﬁ{o\’\f sLirg4s Podnl @6 yielditallconcentration of ~ 1nM),

scinti and the radi doactivity present
on Dirtags ok bhﬂf@r 8.05 mbASABAd fihal, H) 184 KAZrml Dngsigdhose assays requiring a

Sci B %tjerI ltoa m?ﬁe%uﬂtnﬁr Tncubations were performed for 120 min. on ice, and
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Denonstration of anti-anxiety and anti convul sant

w@e@pos443®es [ 0154] The anti-anxi ety and anti coPeT/IUSENS/007238
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properties of the novel conpounds of the present

i nvention are established by conventional assays which

assess anxiolytic 5 and/or antiepileptic activity, for

eteam'mlaed by rapé«hﬁlmatiorgthpnuh &¢hatom GF/dhiilbconvith 8 ixdnsl washes of ice-
#IT Egt{ Etér?geté] 2hg i og{:t%t&%talgg%\g)atha g%tgrslvxéa\s; é:Punt%qby standard

t h@u& ediitilCbioP mtdmscame Iﬁdﬂpmﬁﬁ tnding cmdleldgfingd with diazepam

8 T okt 7530 L) B T B e

Pgi ayﬁwktsatuﬁoﬁﬁl dtiangl MdaBlul ivbuftdr 695204 Fmaalszep&h e’s@ @bke up
60 mnutes, the rats are treated |qtravenously
u

pé@]{fw Hlatedhis iy nifer il 09ruM, aad g Hulpg I%VIMQH fmlkfg)@ylncubatlon

VL IGHE]. ﬁéﬁsﬁecﬁﬂ?&ndﬁg ﬁ%%ﬁdﬁ@tn%%&é’t}féﬁq@-q 59 d?'%t&l binding under
selzures I n % of unprotécted rats. It has been

rﬁ}ﬁ@ﬁ@@dﬂl@ﬁs Arfter pvesting dthecerpbel iy angesseeighed; mmmmzed in 50
Euhl ?fgig?%osf 688 ﬂ?s Eﬁr%n %ﬁﬁ* it @@fﬁkéﬁ%ﬂu@&i at 20,000 x g for
P%Q ohoydsa Tire hth@inatmﬁd@d caRfriffzatiReseps 4 whsking’ B weidrepeated five
ven reesss,tsalre xﬁnha %§e7 288 (1971)) that there
i s a hi gﬁ egree of corre LGN bet ween ant agoni sm of
1p1sentyl e nﬂmeésulmmﬂesmays,l pegidedin ﬂ"ailss anlibate that several of the

antl %g@% Orf«?ﬁ}lé%gfgl\étﬁ)ln%g eff gﬁ.g}eg& A receptor, as

Daém&sstra@& o9 theRfabBif do-iataNi ?mkefxmmssm{]mg%] th@fesaem& 1#€paration
6 naive, Wstar strain rats, %Eln 00- 240 g each

aihae friopbless than Y niflaAdthongh At ol [padingas Fble emopg the
NOWj &t orbilf of AR éan@fdaierl%rr}pﬂﬁﬁl@tée%al %f ﬁe compounds bound to the
adm ni stered in single or graded, oral
i henzaierdpinsreqsptod with greaton s OH Gick..ilower IQ% therathe fparent compound
I e
ﬁhe' girlegtgggl%ttlpo y£ dng/( dglé)xya‘m 9 O\él %1:;%41) Qﬁ"rm t1¥1§t he@rbddwromo-
t bmdneh-lybdeavaive erchibitad a atbsmmlaﬁﬁ)lowemfﬁmgf (ﬁaa,dighmalcsd) ﬁ>r the
in_an | di,vi dual ass nbe Wat er
D 8 Seting oot 6 i plopl 155 o R AR P B} bl 3
t demabirabtaibs subBct@oripsindt ofaneiavRtiEGnehoCdsbdicali iR HABAA
i's est abl i shed between the stainless steel grid floor
alfdR!AS- t ap. After 20 Iicks of non-shocked drinking, a
shgsk) i s deAltéf@Jn@Qconfl&ﬁh&&W ]y@&ﬂ bk B&fbnfnb'd ﬁéﬂ%rthe selective

shocks are delivered on a ratio of one

S Eoimawd HBRoAb ST e mictyel an HAIPNGD suhtvalolts MEfipere Cor) are
t ehiad wit mi’galfiﬁh&lé"fggeeb-ghﬁ' AR R&%ﬁm&ﬁ‘%% 8 g%gatogll protein),

eac rat durin 3 mnute | s rec
tbfl[ d&1]Bo dﬁrﬂ?%&(ﬂ niyk; Diew Englhvesi Igt@:le@ﬁrmqunmnwn‘samns of the

f %Q ft) odbe%s%edr and s.ufﬁtc1r45]:r(?tfbuﬁn fQ[? Iy1y a toﬁ%f) \folf %Iein eac\{l well.

grou
c (thspablﬁg bindipg Byasdetved MquraWWdﬂeby the hdﬂﬂion oﬁdnlabeled diazepam (10

pM). The assay is incubated for 2 hours at 0-4°C, after which the incubation is terminated by

vacuum filtration (Millipore Corp). The filters used in terminating the assay and collecting the
radiolabeled receptors are washed twice with 0.3 ml of ice-cold buffer, placed into scintillation
vials with 4.0 ml of liquid scintillation cocktail and the radioactivity present on the filters

measured in a Beckman LS-6500 Scintillation Counter,
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I nhi bition of binding of 3H Benzodi azepine to

w@e@snossSpeci fi c Receptors of Rats 101561 \Whol BCT/OR108%007238
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25

of rats are honogeni zed gently in 29 vol unes of
ice-cold 0.32M sucrose, centrifuged twi ce at 1000 g
for 10 mnutes and then recentrifuged at 5 30,000 ¢
for 20 minutes to produce &xempldé3P2 -synapt osonal

fraction. T!é%gPP?Z tral 1onagtt ﬁ anm%ty a%d ant‘ieqonv& z?g%é&ﬁ%’bended

intwce th dal_ vol ureg rir nypot onr c
T(0154HC  ( plhe aftidhxienrand 2htidoasulsme popettiesofdhendval dontpoends of

original .volyne in nic 10 mM Tris. H 7..4 .

alf PresgRidRveuiiopEe) e“&ﬁfﬁ?ﬁ % fpavgiogd gssays ‘g’g@h g‘%ﬁss anxio yhc
PERPSY Atibs u@ﬁ&ww FOESk Pl byﬁﬁé‘aﬁt&ﬁ%ﬁﬂ@@cﬂdﬂ ffouEonlviRPEs
the ori %ﬁ@‘hﬁ onpgeni zing volunme at_tinme of ass

[ tepulfing Adminktratdionpf perflenddeteazgle: Sowlq OTET‘EﬁlefiﬁS@]i?-*?ls of
- featdk b ﬁhﬁ%@ﬁ@ %ﬂlﬁﬁu&&ed?orgﬂffor 1H9aﬂ%ﬁ%€éllv in ab@@stbrcﬁ’ fehicle,

test dr ug and 3H-diazepam (1 final

c eordaining &5 %o v pobfet}ghnﬁ glymﬂtanéz@mlm eiP@ymater $hig| groups of at
SRS ol et bl el Bt

t et adosbiofizh mg/kgaibody weiglic dhisaloddi® chtimaiéd ihicawsepbomio(gizures in
i nal t
e e e A e T

| Mesth@tand Smfeatngromdwtséﬁ EpaloatidgdPsydhotropgie Daugd" ins'An Introduction

Wé\mﬁﬁﬁg aﬁoggsﬁifi? @%%%PW@?% Eriloors Bfagﬁrréw %geNew York, pp
wasnegds tWi7es thk tereds Eﬂngﬁfde%rggopéﬂrﬁlaﬁ@n By EEd ﬁ}tﬁfé@hlsﬁlmﬂ

7.4) and placed in scintillTation vials. After drying
aﬂoe%leeqefrazpksrsewemnﬁais &ad anfparpgioty,pr J3EERRIFant effects m hgher
d¥d RitdBIs(eh RingHin R T Or mance pre-m x

sc:| nt| ation cocktail, registered trademark of

Beckman 20 Instrunments, Inc., Irvine, Calif. 92713) is
added and the radioactivityEX28mieder ni ned in a
scintillation countgg, dsBMdd driaffla®fietPbfadisng is
cal cul ated by the ditfference between total binding
and35] ndi ngGroups hE6 pries dYister sifaint ratst weighine A 2401 vachiee deprived
b h t,al

%ég{evn elrgotr% 4\%}]10\91] Q?Jtl en |f%1§h| gllg) *bi ngcgﬁp&%ﬁgﬁ HQﬁwQﬁtm'ht&?e
1&%mrﬁ§t%ed i38gle oogrhded 56194 or?ﬁ%pe%%al dosegy rses-.)iemded 1n a 2% starch

conpared tp.copgyrol esul t 56

B ECP e e hr % ST LGR a0 2P P T B g §0. Contro
TheinsQehRtdiVeth YRk hbnd I APFY foi6dmifite &h E’eﬂ\iﬁﬂ;laced in an individual
corrpounds of the inventjion are established ‘?‘%‘Bt hei r

efpiexglass sharplerWraar isoryeigblerdiiiam frof adado Sherequipt the
I dhsmb&. A 0.FRAGHMGEEHC Qf‘oclﬁﬁg lrteAPis SOSRSA E?ét\%ré‘én th&@sihless

8 rats are adm ni stered graded oral doses of

t esteel grishibesarand thertapy élﬁ‘iet‘:?%h@@ Oﬁnmﬂ@gkqdrdnalﬂneoa shock is delivered
' %{ ?E%Bﬁ&soaﬂg ﬁlengﬁﬁr?%} %%Ef{s é% PQl\%or 0% é‘ Gio @ttd?l@ (#ck f s%conds

en observe uous m nut'es
| rfor ej&rbcﬁ) liokd. Thiis nmonmmedfforetthahmﬂ 3 minites e Thesursloes o shoéks taken

nimdissedhommis
SR T RSaRT§ Ph e RSB T etPPUEb Aip D! goup: The

30 | Qﬁﬁtpo&n&ﬂa&ﬁo@md&ﬂé@ a®ird ifthe MAK® SF Shotlss received by the test group is

significantly higher than the control group by the Mann-Witney U test.
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52 WD 2005/ 084439 PCT/ US2005/ 007238 defined as the
rat spontaneously righting itself and remaining

wo c@ghed3d or at least 1 minute. The duration BET/US2005/007238
narcosis is the total tinme the rat remained in a
supi ne position. Test conpounds are dissolved or
suspended in a 2% aqueous starch suspensi on contai ning
5% pol yet hyl enegl ycol 400 pgighpde $§ op of Tween(r) 80;
et hanol _(95% is adjusted to final concentration
(V V) hibidomofhinding of “El-Bengpdiazepme:to Brain-Sgecific Receptors of Rats

g4y St er edyidie forke? '%? Ifz@d’ﬁre hélr%gé@e@ éer@lyrﬂ) his gelu@é@@ﬁﬂ:@cold

5 Denonstration of skeletal nuscle relaxant activit

y
[ LBV stiipss, eemdrifughsiiestat HIOL feor 14 mipyes@nd then recentrifuged at

eGP AT AR Sl e o, oionis

s ceiiden (1) Gesosyrndaf inawice dastrighal etlemaimehyprioaicéd noal riS;HCI (pH

o1 e @RS 1Pt SR e QRO Rl in YR GHE 18 g e o
607 4y ahfizEn(- 2(2’0)1)t1ﬁ1]t11 taw ef l)seﬂ&ozmrﬂitpe@aiaabmare th'zlihed and
nunber of .r {gs fallj .af f the screen.with
m Rendpd in BRkiget e N3 BRHOEHLLE V%ée%gtsta?‘%ﬁfiassay

$8750% OfTht Behdady a@ﬁly%oﬁs@eﬁi &B00 @1 bBtht PofffatidrBsuspension (0.2-0.4
al cul'at ed accordi ng@to the 15 Linear arc-sine

t rlaaﬂom%ﬂ Poml afdesheiye and KO ©f  T-giazgpams(l 2y 1M figah poncentration)
@baﬁ’xll ?19(') g ﬁnﬂ%@lﬁ:\éntra’%ﬂg \gﬁilch 1s|ﬁfi&?t'b 1.5\m1 M’ 50 mM

1964 @f ounds are |sso ved or suspended
i nTes. M @élféﬂah sN wspacite iudreeesiroly apdieta ibinding owogrols receive 100 pl
po I
A
15 Expiaqzd of t]&&eéi@oﬁpumﬁsmcwa{tmm faB0 Bfihwet rocaedd indomantlos termmated by

o Dol pbis Ve FERenc o ol Gl it T s are

c OWMB@ﬂzﬁce With 5Ynlof Mdet @8 30 ®I Trid. O] (pHdXJfa)| and plasedin@cintillation

pl aced i n Actophotoneters cti
P Ba, Aot g s R EL o pBmmpigsy [T pideeckgien fleads-Sov™HP a
hapioh YadrRAnReIrt-adx smﬁﬁna%n @&:ktaw fe¥isferidtaRerh i BP BEcl@fan

crOSS|ngs of the photo cel are recorded for each

20 r alnstromends, @%éa‘ﬁnea@@llff P 3&5@&@@ s dherafioantiyity é defsrmined ina
ea‘s‘Jhthfaﬁéﬁ Settker Sfr@Rtion I ird fgﬁé{ﬁétﬂgbyﬁteé 91%%31‘ BEHARES total

nmean act|V|ty counts conmpar e
g r bm;img mmimgsn thalposéree efitesticomgmend, ilivisied by @grteislsblodmg, X 100.

ation, 59 r ot n C o o
e AR P BT B rep T AP Rt bR RSy g 1016, 20%,
p I 8(wa, g oto S0LNT7 2%, 2396,1 EEdateh e@hishrd t6 teauitrol agag results.
(thickness, 270 to 300 gm). Slices are kept in
25artificial cerebrospinal fl Exanpleddposed as follows

g\llarIJIZ g‘rcr)glal lé ): 4 ggDNe?n%Ini’Latlon o%( seﬁatwe—hvm'}/(%c DI‘ODe:II'-tIGZS

[0158] The sedative-hypnotic properties of the novel compounds of the invention
are established by their effect on the duration of ethanol induced narcosis in rats as a
measurement of sedation. Groups of at least 8 rats are administered graded oral doses of
30 the test compounds or vehicle 60 minutes prior to intraperitoneal treatment with 3.2 g/kg
ethanol. Rats are then observed continuously for 180 minutes for the incidence and
duration of ethanol induced narcosis. A rat is considered to exhibit narcosis if it remains

in a supine position on a horizontal surface for at least 1 minute; the end of narcosis is
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gl ucose, and 25 NaHCO3. Artificial cerebrospinal fluid
tenperature i s maintained at 34C 53 WD 2005/ 084439

wEOns08R095/ 007238 and is gassed with 2/ CO2 POBUEEHE/007238
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In vitro ischemia is delivered by switching for 10

mnutes to an artificial cerebrospinal fluid solution

i n which sucrose replaced glucose, gassed with 95% N2

anttfibéd BS0Re rat gohereaushnibhdnggsetfont anminigg sighted FopABleast 1 minute.
er, the ecor di.n er _no later than 30 seconds

o ruiztn of Sosk if el o tlBpRuTRenG SpPnebr et

I doh@bm&vsaf&h@omabampémwmmﬁ eBhdstarth I3 éiﬂfoﬂrégntanung 5%
deri vat & are applied di ssal vi ng them o the

d RO an:%iéwol é8% eréqﬁ firgp Pgﬁweﬁl@?& @th@o&%%ﬁ) ibpfiustedte fipal
El @atdnfsiesh <fwv%@ﬁﬁ b%‘é‘% §al—iﬁ@ Al @%Q&tg‘&% aa]ahﬁn%&e@% Mohhtant
are filled Axocl amp 2

anolymg @S ldgn | nst rurrent s) is used for extracellul ar
recordings. The field potential anplitude is defined

as the average of the anpl i Exefiold Y%om 10 t he- peak of

h | b {63 YorBy LN
zmgl FtaLd)é P?g' tﬂ 51%’(1‘&%11%'?@1{3?&3%}1 glg élﬁyyan{ ct@ﬂ et €

deliﬂ]w ty. Tgdest d@mﬂsvaedaﬁeacynfmpnﬁséﬂtmicompomudsl ufihd

h Ie,.ex SS ercent e th
BB o B e PSP TR S gpues o
r dsapxo@ sassare aeaediadlly with rggaded Sdsabd e edimp(dm(ig-& \tdﬁlcl’é)and placed on

(rjnl agxglfrei%éﬁxbsg{?gé ?laﬁt:lg]%fl Ig’fs cn e e| qf gE"a%% a(h-é‘rlggr% evel) 65 minutes later.
6 012, nuBkHf rats @allﬂﬁglbtf BHelsiresit @ftlﬁﬁ' 30 rmjdarde Eec@Rl@& r ‘Pﬁe ED50 (dose
conditions, the ischem ¢ period %qlo nm nut es) (Pro uced

arPergssaaY, iy &t 0% pEike apimajsitestey tp drlka{piigpalculated according to the
PrigrhiigdlBad | ﬁaﬁﬂw hhomeRBPES 0 |
partel ally or K orever se ]?th%%é'}’/ngJ;gEa‘P&éfi'}é %Ie ho\%{;]leloglcal
eVAseY; 2 Eﬁpﬂéﬁ@@ Ne 1984inwed S4H eCompainds kre Sissalmedzor suspended
( 0 [ ' L8 Bo TS Th

N§§ o4 ué@?)% sgt?c%h n@gﬁ%ﬁ%ﬁg{@%&gég é)lp ethé/%eo [g? 1'34100 and a drop of
anOﬂwonbytefSOrand@mnchnnihistemg ig e na@rstent vodeme ond ﬁﬂ/kg.o ni c
sei zures and preventing seizure spread. An advant age
of this nodel is that the béawploi®al and
el ectrographic sei zures. ar onsi tent with, those
observed in hu Civite ani mal

r G[OBGW es anGedupe bf b exad arStrbifbld stglly Witk v&ﬁ@l@ (lﬁﬁll/ké‘) or%paded doses of
atlon Vi g csj:rneal el ectrodes prined with an

e | T SPiPY ¥y SHShRKT ﬁ‘il‘iﬂjld‘éq% ratp e plased fucAdigbntometers and
Thecdhofors8E@AAs Slehdddderot 57H11ﬂ1,§esgl@t€19&[ l"jﬁe? %0"4&: 2 R;#lgla% eiod.

rats and 50 mA in mce at s, wei

beYioigefctialy Gpuatsdnurler gf cramngwé%le phetpghlll&) grebre@cmeeirfor each rat,

]rﬁadr?gtnﬁglges adRit cﬁtbntsre %‘3 @ﬁ%ﬁ%tg@fo? tfe'aﬁl?elnt %ghgzlllﬁa%ose causing a 50%
afdeeuca%dmnnnmsmtlatty ovundsf coriperet] @sth thmmhuﬂmgfouﬂ (MDBt is calculated

t s adm ni stered 30 orally, while mce

rggel gg&?}g egresmﬂ’il e%uag Tnt raperi toneal i njection. The

test endpoint, elect rogenl Exagleziyr is mani fested as

hi ndl i nb tonlc exten}§| on. J]hl b|t|on of hindlinb
rotection ng Ischemic events

[0161] Corticostriatal coronal slices are prepared from 2- to 3-month-old Wistar
rats (thickness, 270 to 300 pm). Slices are kept in artificial cerebrospinal fluid, composed
as follows (in mmol/L): 126 NaCl, 2.5 KCI, 1.2 MgCl,, 1.2 NaH2POy, 2.4 CaCl,, 11
glucose, and 25 NaHCOs. Artificial cerebrospinal fluid temperature is maintained at 34°C
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toni c extension indicates that the test conpound is
able to inhibit MES-induced seizure spread and

WO b@se8ase nay have antiseizure activity. 54 VECT/US2005/007238
2005/ 084439 PCT/ US2005/ 007238 [01651 Although the
foregoing invention has been described in detail by
way of exanple for purposes of clarity of
u %@Wéa@&‘é'\ﬁlﬂy ogx@oy\(ds%/b%) apPFoeitherhi it Bivelell b awitkiAs for 10
certain changes and nodifications may_ be practiced
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rr&hgblvai@themyo thaldysned cﬁlmlvdmad:entrhﬁomm Isahrmlsshtlbxe

o507 °% n e S BB ol i P ] e Bed wim 2
el Neol. AnQioglanp BB arfplifel (Axundndrgheh) Raséd fok Eitmageuular
10 since the scope of the pre ££$ﬁinventlon\mll

| i ePrdies ding fis rofratial spwdindg it asffigjeveggs oy o applitude from
10 t h@E 56k of ke dafly boHitiB to ARt RAk h&rativivAdnd WtSany hd Cirh BRpeak

and other reference information have been cited )
wi RegpiivitHe peakrlalg opHitviEh SQuagtigtive daty onompdifipgiiops induced by ischemia

deﬁg & p;g&és&f] aH;E?&:Hta %of 46 &ttro?r/aq{te% NGE PattBf I%Presentmg %he mean of

i ncor porate erein-by re erence In its enfiret
al tespopsaspeweted diting & stalgle gekiod (S minutea) befére thﬁasqhgmg: phase.
| i.cations CUSS t
oo 8 Pl A DAl RO SAL M gy s
15 of Uhdm cquited entditipp) the athentic perﬁﬂdl@ hénuitasy priotiared an @seensible loss

or P PRRyahRl e S EbAR B bian s prUao0Rl B Taer il

Refeeéeihie sffed?of the chehic.eval) Bur nham Devel opnent of a
new phar macol ogi cal seizure nodel: effects of
anti convul sants on corti cal Exangle 8gygdal a- ki ndl ed

seizures in the rat EpllepS|a 1980 Dec; 21(6):681-9.
5 EA Ba > > D ar Q Al h -_\.u_!.' 1 IZ PattemTest

20 Si RABFAT T : G T@emls a@ &ﬁr?én’fél' Hlod@f &Edlcti@@%?&‘ﬁ%\e}c@lé for

Langer. Internatlona hi on of Pharnmacol ogy
SubminoBing gbnayal ived tonzmelorb siguréscangd @tecmltrr@@elgmrsnread An advantage

cl @fstﬁ{ frﬁo%@]% is % e b%ﬁbghé%ﬁ%'nﬁ e%ﬁt&%%%{%%gﬁ%eﬁ %{etcldﬁﬁstgrﬁ@vlth those

recept or unc Ion armaco
500@prv2® in Bh3ns.10 NW Dunham TS Mya. A note on a

f;@%&quﬁ]agg}tﬂﬁl\%%ﬁa&ecu 0 Q%S%hg | Callss 81\1 us (SZSeconds in

25 ( Bahrhfiéh), V1ab8§1za1|‘&dctré@e(s%hn%ﬁ8v1& an cRattblyl3. sofukieftfidainiig an

Barry Sharpl ess. Selective transformatjons. of
th pléeéthgtlosaggpih g,l“a? %gﬁecond st\llmula‘uonnls generate w1rt]h 150 mA in rats and 50 mA

—3

4 -6-' LA

in mice at 60 Hz. Rats, weighing between 105 g and 130 g, and mice, weighing between
18 g and 25.5 g, receive an electrical stimulus 15 minutes, 30 minutes, 1 hour, 2 hours, and
4 hours after administration of the test compound. In rats, the compound is administered
30 orally, while mice receive the agent via intraperitoneal injection. The test endpoint,
electrogenic seizure, is manifested as hindlimb tonic extension. Inhibition of hindlimb
tonic extension indicates that the test compound is able to inhibit MES-induced seizure

spread and therefore may have antiseizure activity.
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15 esters. J. Org. Chem; 1991; 56(8); 2869-2875.
Al bert D. Fraser, Stanley J. Cark, Herbert H Wtiz.

wDeosokuaBat i on of |abile aryl ethers. J. O g.PCITER005/007238
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1976; 41(1); 170-171. 20 R T. Hill and D. H
Tedeschi, "Aninmal Testing and Screening Procedures in
Eval uating Psychotropic Drugs" in "An Introduction to
Psychophar macol ogy", Eds. R R Rech and K E. More,
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Anmdeqmtérmm diglatedibereidey sld) p’mﬂatlom, prosassi stﬂpwuﬂ gwinrials may vary

g{gﬁﬁ}?‘?&@ate %Q\Fn]gqlso%%lillngggtood th 1t9 t?lg te@lﬁ%’oi‘b%g' %gﬂg/gd Féein is used for the

ar maco
8 oﬂ&)é&cdlﬁﬁg parﬁdilﬂarletﬂ.bp diedentl only, dnd iMnokt 1n’@h¢mh to be limiting
39 1928 1934 35 E.. Har,

pa‘.ﬁlil(‘@rt e SEBWU preﬁnglélﬁmiga ﬁmﬁ gg Flg’:&tﬁlf be Ii:‘he appended claims and

O gprmtdisl iRdrbdin 1Q8 furthadt Mé&hat%ﬁ@tis%)ubm&d arﬁQiﬂle@freference
boron tri brom de and iodotri methyl si| ane.

dw@fﬁmathxglme beepoiigy withinghe fonpOImEAGClosue anﬁé‘aféjﬁsmptmn
EMHWﬁ{ese R Eéréﬁ@péﬁe Qlco%ﬁté‘c‘i' 1Rk er'fé?éhc@ ﬁn SerfB(Mor all

recept or uni t he rat” brain.

Tepwpesep hTaIiscm)teddh@vmfep ﬁ@lt thq valn@zsmubleq@ﬁamsahscugsed herein are

Neur o

. %%rég Ijsglglsr %&g% @&@;%g ﬁgorqg thelzfilln%\yd% of tl%é;})résgrﬁ%gﬁﬁcatmn

r emluh@'rnverﬁ&s aeseovg ol righs to antddhte saehydjstddsareldiyriitienaf prior invention.

nodel in rats. Eur J Pharmacol. 1998 Jan 19;

342(1):39-46. J. R Vogel, B. Beer and D. E. Cody, "A

Sinple and Reliable Conflict Procedure for Testing

Anti - Anxi ety Agents", Psychopharnacol ogia, 21, 1-7

(1971). 50 56 WD 2005/ 084439 PCT/ US2005/ 007238 What

is clainmed is: 1. A conpound of the formula I: wherein

each R is independently selected froma hal ogen,

hydr oxy, al kyl, al koxy, nitro, amno, 5

trifluoronmethyl, cycloal kyl, (cycloalkyl)al kyl,

al kanoyl , al kanoyl oxy, aryl, aroyl, aralkyl, nitrile,

pyrrolidine-1-yl, norpholino, dialkylamno, alkenyl,

al kynyl , hydroxyal kyl, am noal kyl
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al kyl am noal kyl, di al kyl ar ni noal kyl , hal oal kyl ,
car boxyal kyl , al koxyal kyl, carboxy, al kanoyl am no,

we a0obasmayd , car banyl, carbonyl am no, PCT/US2005/007238
al kyl sul fonyl am no, or heterocyclo group. 10 2. The
conpound of claim1l, wherein nis 1. 3. The conpound
of claiml1, wherein n is between 1 and 4. 4. The
comgraemgdsof claim 1, wherein two adjacent R gr oups are

fus tof aflve nber dr|n t11 commou
CO %C % zurernP
e el e e

,l%/ﬂaeéuli@é B5%an al kyl substituted with fromone to

5three substituents_sel ected fromthe gro con Bc,tl rgl%
of EA Bamgech P Srplmicdx i WaQirenh Mohlen Whigghat rF§§, ZJf raestrup, A.N.
cl Bdteson, S\th&Aeger Ipzcer@tlgreﬂ batop @f Phasmacqieyy Xougubtypes of gamma-
c omsinelityrip astdA reeettigrs: clasaifiprgion on dechasis Péﬁﬂhﬂmt alevstyyp and receptor
anfinetivat Bieymagead Bos. 1928)1181, 9% dPound of claim 1,

10 wherein Ris an aryl, aroyl, aryl al kyl or heter ocycl 0
gr¥WpDuthani] A8 Miyapd noid oo swhple apreratustier dsitestisg hetrelpgipal deficit in
armsland atied. K Wm Bharined soospdtherng AssaodBaltio). 93D Martq 36808-9.
with one to four substituents selected fromthe group
coPwil Bt Flegigf, KaBliyry Sharplaisst $dlectieeltradskoratidvalod geen-2,3-dihydroxy

15 t r éstdrs) r O Chsth.; 1991i; 56@pree®wRémxy, hydroxy, al koxy,
cycl oal kyl oxy, allcanoyl, al kanoyl oxy, am no,
al At amrager, StaaldygyCRM, BorbeRIH. WootizC Pamnethylatsbeiyhilewryl ethers.
WO @g%%ﬁi&ﬁﬁﬁﬁpﬁ?@@ﬁ/ 007238 carboxyal kyl ,
car banyl , carbannyl and aryl oxy. 10. The conpound of

20l Ri Tnl%ﬂ MY, B, TeRRH], 'Nnithal AOHY And SSRLAGE PROEARE) ih MRaluating
%%cﬁf)pﬂéﬁ fak/t HI8R. R. Rech and

grﬁ % ‘E?("I; " Eti&n% 40 Ckl ]
The co ; rsa m 1 V\ﬂgreln t ubstituted

gr oups.
ﬁ%/kt nfi‘% LAPbB e % éﬁtwr’eqa%%@%[ﬂ%s (AO4RS ol RPANSS) for
fr% H elél'a %E%HS“ ng (S%) aI kyr substi t ut ed

al L lurtnetsh twe Iflu ﬁnono .
Al Eﬁ%gl 3%%% Baa}e W 19§]§ 15%9) 1620-1622.

cyanq, carbox car r ba car
304y W&%ﬂl RI-QJK¥’H%WC %‘FFd}%kuEfea?eFﬁ’ ?/A Y ang%qptgeptw drug
ar Bgvelapmsnp I dnteamaplsend dfueshicenBE-GPaERsa. 1075 ops{Yf ‘H&QS
of substituted or unsubstituted benzo7y and na ht éil
gr Skabaick, et 8L, J. PhamecshBuren dhes28%4885i493,1997, 9 diuest Al em. 39:1928-
sub$¥i 1986.ed benzoyl and napht hoyl groups are
35substituted with one to four substituents sel ected
f r GnHutobl Yickery, tondi. BulilegEdhundal. EisenbrawbsBé¢leaiive §-demethylation of
al katechohethegetompariséil efdrovstibypinide andfibdetriroetbylkitany., J. Org. Chem.;
hy domwa(2d); kan4-dd4cycl oal kyl oxy, al kanoyl ,
al kanoyl oxy, am no, al kyl am no, di al kyl am no, nitro,
40CY Atxic Wannigdan, H. Monyer , PH Seeburg . The distribution of 13 GABAA receptor
subunit mRNAs in the rat brain. I. Telencephalon, diencephalon, mesencephalon. J
Neurosci. 1992 Mar;12(3):1040-62.

P. Wlaz , W. Loscher . Weak anticonvulsant effects of two novel glycineB receptor
45  antagonists in the amygdala-kindling model in rats. Eur J Pharmacol. 1998 Jan
19;342(1):39-46.

J.R. Vogel, B. Beer and D. E. Clody, "A Simple and Reliable Conflict Procedure for
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15 car boxyal kyl, carbanyl, carbanoyl and aryl oxy. 14.

The conmpound of claim8, wherein said aryl al kyl group
WO 30080089 t ut ed or unsubstituted benzyl. 15. H@EUS2005/007238

conpound of claim 14, wherein said substituted benzyl

IS substituted wwth one to four substituents sel ected

fromthe group consisting of alkyl, substituted al kyl,

20vhat Beeimed i f| uoronmet hyl , trifl uoronet hoxy,

hydr oxy, al koxy, cycloalk ony, al kanoyl ,

al kanoyfefypouidiafdhe eyt Eni no, di al kyl anino, nitro,

cyano, carboxy, carboxyal kyl, carbanyl, carbanoyl and

aryl oxy. 16. The conpound of claim 8, wherein said

het erocycl o group i s nonocyclic. o conpound of

claim8, wherein said heterocyclo blcycllc

heterocyclo grefps. : clied fr gRpup

consi sting of pyrrglidinyf, pw ¥ |ndonI
pyrazolyl, im ’ - ox oo soxazol yl,
thiazolyl, fi ,Tfhlenyl

pi peri di nyl, "PErazi pyrinidinyl,

pyri dazi nyl, jpyranyr«_mb‘phollnyl di oxanyl ,

triazinyl, trlazolyl,%~benzoth|azolyl ibenzoxazolyl,
benzothienyl qui nol i nyl ,. tetrahydr0|soquinolinyl, 30
benzirnidazolyl, benzofuryl, i ndazol yl,

benzi sot hi azol yl, isoindolinyl and

tetrahydroqui nolinyl. 19. The conpound of cl ai m 18,
whehetin eschiRlis dtendaly $etecgd dups halngerrs hjztkd»ty; sikyldalkondy} thitro, amino,

5 o0k P DB RUSE Ll SRR o, ot it
t r pgrtalidineAsi, mydrphotinid, Halkglemine; diiesxsyl, alkye, ﬁycyoxyalkiﬂ%ﬁnoancyl

Y SR, b 302 BB sty

C aﬁlﬁﬁ?éylainiﬁb' carb@&omaﬁﬁﬂx@i 084shy WM@IM@ %gheterocyclo

car banyl , carbanDy and aryl oxy. 20. The conpound
cl &°H8-1, wherein said hal ogen substituent is chloro or

10 brenmo, NG W@ﬁﬁ@kglﬁyp“%‘ p§{ R groups, together
with the rlﬁb carboﬁs t'o e?b they are attached,

f oBm a s qeoippwndps glaingt,ohsreirtn 8 betwerel aupound of
|
3L D PR o g s s e

1 ﬁwm¢@ydnmg(h n- 3-yl ] met hanone,

Z]r Ip I n‘??i”@?‘h‘d?%ﬁflﬁﬂt‘*ﬁg%@ﬁ@g aﬁl'lJ géegt lfrg%u})) pa¥<3r ﬁsecc)il fog'm a six-

15(2nﬁubm€ﬂﬁmg) [ 7- (2- br ono- pyrldln 4-yl)pyrazol of

a ri mdin-3-y|]]net hanone, ridinyl) 2,
6- gl CL Fﬁl}xedsompound of )cl:la;m T, wherein R is an alk ?/ bstltuted w1th ﬁom( one to three

% ﬁdgﬁtfbgféﬁ%%t@%’ffoﬂﬂé gLéapdcl%nﬁAmg Bfﬂﬂo%brﬂ ht byl AR ONe,
pyri di nThPOQmP@WQ% din] 11 wherelp Bys Sehl@ﬁi fro-the gronst donsisting of
(501 S TR L 1)) P az0l o
20 ( 28 pylthe dbmpdu)ld prelafid 1 offleemd B amedyh @xoyl, arylalkyl or heterocyclo group.
?g@ :DSJFI S gox og.\t?t%/ 5,(6‘ cé:%n wéb % a&;lllmarggflnarglkw cqu;e erocyglo groups are
substituted with one to four substituents selected from the group consisting of alkyl,

substituted alkyl, halogen, trifluoromethyl, trifluoromethoxy, hydroxy, alkoxy,

cycloalkyloxy, alkanoyl, alkanoyloxy, amino, alkylamino, dialkylamino, nitro, cyano, carboxy,
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pyridi n-4-yl)pyrazol o[ 1,5-a]pyrimdin-3-yl]nethanone,
(2-pyridinyl)-[7-(2 benzoyl pyridin-4-yl)pyrazol of

wa 2@sa3497 i m di n- 3-yl ] net hanone, PCT/US2005/007238
(2-pyridinyl)-[7-(quinolin- 15
4-yl)pyrazol o[ 1, 5-a] pyri m di n-3-yl ] met hanone,
2-pyridiriyl[7-quinolinepyridin-4- yl)pyrazol of
1, carbak gty rriafﬂdamyacyﬂbmylrm andoxy.

§| p)r’);'r di Izhg)f; @%R L&ﬁ Q?E])%n%/ re'ﬁeq% Q%}é ﬁ%’é gD s r§elected from the group

2 d%ﬂ&létﬁi oY kdbbtifutedr dhﬁl'ﬁbtﬁﬁt@@ﬁhé@l Iﬂaphthyl biphenyl and diphenyl groups.

£1|pd|r arT_Zhg l;:%%?mdéﬁ %r I T%g?{flgrqm %leﬂlbsﬁg)-‘?‘?%&hﬁn}ﬂ naphthyl, biphenyl or

5 yI &?Mgla%%pg [arelsugst?ﬁtgd/ itHiodd RefoiBbAMGAR, selected from the group
pyr di net hyl am no-1-yl -pyrjdin

4 09@8%8 p%ail@{h@?@tﬂzteémls hfﬁ«?aﬁnﬁ@ﬂuﬁé@rﬁahﬂn@ﬂuewmethoxx hydroxy,
llfchfyn Q%Io\é y ogcy,(a?rliﬂg?lpgl%ﬂo@/ c?;(y}qmlﬂé( RidAdino, éilzalkyg\ammo nitro,

he- met’hanone.
rredyamj chuboxt, haxboxsedil. mgrbemyl rabenyl ﬂgd aylesYir ol ogi cal

or iatric e
S R o SR Bl o e o
10 wmabm@bfsumlemd aromrbistinted bemz«bm amldsmldrth%g stoapsai d

2? ? gf |t VZT%O%r(} Cﬁ?% Ce tar%%xfs% sg%?hlt{lfea& léeﬁlgoy} and naphthoyl

ok ¢ subbtin@ Adth ohe kd ﬁaf s@@tﬁmhts sélevtedaiabi the soey ¢ongjsting of
second GABA- or = GABA receptor- glatin

agent ,
b gl i oL oo oRB Y Ao
n 1 itr boxy,
S APy A et o,
15nusnhxwﬂéﬁam&ﬁmﬂaq@WMmYBUﬂZEmKYhe met hod of cl ai m 23,

wh
B ein tq‘gm b Qd%ém & iy &5 ec?ﬂﬁﬁ[ grolP AUBL#ed or

agent is a ered to Sal a conbi ned
fonmmbanMEdbmWME conpound of claim1l. 25. The net hod
[ ai m wher ei, n

n
CelEpror: THBaRTECTH g SRS P P AR AR p Bl bz s qubsttuted with
su bneet@tfoinrrsu&umrsdemaeceﬁmdnnmgmnp amsnstmgﬂfcaﬂqd; slibstitBe alkyl,
V\D 2005/ 084439 PCT/ US2005/ 0072 | t ane
20 pr BPERoT WP RRIE: SRS Re MO MG CanpsRG: Gikamoy.

cl afcmolid :Iﬂﬁﬁo, aﬂg@d:ﬁﬁb . didRBylarkit®, 1186, ROchoodarivh i caibdyalkyl,

wherein t di sorder is stroke, head traums, epi | epsy,
papﬂbmﬁﬂgmﬁmﬁ@ﬂaﬁé@ﬂfﬁysorders anxi ety, post

traymatic gk %815}2 Lﬁiz'g%@ Edgh 8, %&ﬁ sdiy ﬁetg‘ro?:ﬂi‘@ggoﬁﬂ) ¥8nonocyclic.

di sorders,” mani ol ar disorders, schizophreni a,
seilzur es, Tbcnvmpgnﬁméchnm8nwh¢@8SM@@@@@@E@%@@H&ﬁﬁV@th

dl Slg; gglr s, he égrﬁzge ’ o% .clg xgga\’%ﬁerelﬁg%g n%tlglﬁgi, oon E@hﬁ%&g selected from the

scl WSS I'sease
deprs 8d)nmhnghf lpsmirdifdm(}‘ﬂ sorael ;dolyh lp'y]azolyk lrgldmoﬂbdj oxazolyl

neuyr al gi a, . ne ert ensi .
cetep 5% e B e AR SIRAL Gk i YR BiteF R repiny,
%E'&ﬁ‘ﬁtﬁ@yl ABg@zinyTy8E€AH APy rabFls @Biphalinyl, rc&cﬁmhyl triazinyl, triazolyl,
s i nesia, 10 novement djsorders, neon .cereP %
y ‘Bqnz@@gglyl, laqnggﬁuenyl quinolinyl, tetr y oisoquinolinyl,

30 benzumdazolyl, benzofuryl, indazolyl, benzisothiazolyl, isoindolinyl and tetrahydroquinoliny].
19. The compound of claim 18, wherein said heterocyclo groups are substituted
with one to four substituents selected from the group consisting of alkyl, substituted alkyl,
halogen, trifluoromethyl, trifluoromethoxy, hydroxy, alkoxy, cycloalkyloxy, alkanoyl,

alkanoyloxy, amino, alkylamino, dialkylamino, nitro, cyano, carboxy, carboxyalkyl,
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27. The nethod of claim 22, wherein the disorder is
anxiety. 28. The nethod of claim22, wherein the

wele@s8ias i s epi |l epsy. 29. The net hod of cl ai MP@RS2005/007238
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10
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20
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30

wherein the effective amobunt is between about 1 ng to
about 600 ng per day. 15 30. The nmethod of claim 22,
wherein the effective anobunt i s between about 50 ng

tOcaﬁimudl c3Amuyg 3pé rarydiewy. 31 A conposition for

citing.a therapeutic onse
éﬂ | at i orﬁﬁeo otg clja i ll 1§ g\llbg tuent 1s chloro or bromo,

MBhaB b t&u bijacht K gropps, mgetger vx&tﬁrmm@ @rbaong to wmch aheg are
subj ect an effect, |ve amount of a conmpound of fornula |

or 2chadaforR AR Y] S5Paccept abl e sal t, sol vate,
hygy at e, PR doMIoRAd odlail Qi fe E(ﬁﬁ;ﬁound &0(2-pyridinyl)-[7-(2-chloro-

pyridin-4-yl)pyrazolo[ 1,5-a]pyrimidin-3-ylJmethanone, (2-pyridinyl)-[7-(2-hydroxy-
pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yljmethanone, (2-pyridinyl)-[7-(2-bromo-
pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-ylJmethanone, (2-pyridinyl)-[7-(2, 6-dichloro-
pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yljmethanone, (2-pyridinyl)-[ 7-(2, 6-dibromo-
pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl]methanone, (2-pyridinyl)-[7-(2-methyl-pyridin-
4-yl)pyrazolo[1,5-a]pyrimidin-3-ylJmethanone, (2-pyridinyl)-[ 7-(2-chloro-6-methoxy-
pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl]methanone, (2-pyridinyl)-[7-(2, 6-dimethyl-
pyridin-4-yl)pyrazolo[ 1,5-a]pyrimidin-3-ylJmethanone, (2-pyridinyl)-[7-(2-
benzoylpyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yljmethanone, (2-pyridinyl)-[7-(quinolin-
4-yl)pyrazolo[1,5-a]pyrimidin-3-ylJmethanone, 2-pyridinyl[ 7-quinolinepyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-ylJmethanone, 2-pyridinyl[7-(3-methylpyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yljmethanone, 2-pyridinyl[7-(2,5-dichloropyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yljmethanone, pyridin-2-yl-[7-(2-pyrrolidin-1-yl-pyridin-4-
yl)-pyrazolo[ 1,2-a]pyrimidine-methanone, pyridin-2-yl-[7-(2-dimethylamino-1-yl-pyridin-
4-yl)-pyrazolo[1,2-alpyrimidine-methanone, or pyridin-2-yl-[7-(2-morpholin-1-yl-pyridin-
4-yD)-pyrazolo[1,2-a]pyrimidine-methanone.

22, A method for the treating or preventing a neurological or psychiatric disorder
mediated by a defect or disturbance in GABA or GABA receptor physiology in a
mammalian subject comprising, administering to said subject a GABA- or GABA receptor-
modulating effective amount of a compound of claim 1.

23. The method of claim 22, further comprising administering a second GABA- or
GABA receptor- modulating agent, wherein the second GABA- or GABA receptor-
modulating agent is an anxiolytic, antidepressant, anticonvulsant, nootropic, anesthetic,
hypnotic, or muscle relaxant agent.

24. The method of claim 23, wherein the second GABA- or GABA receptor-
modulating agent is administered to said subject in a combined formula with the
compound of claim 1.

25. The method of claim 23, wherein the second GABA- or GABA receptor-

modulating agent is administered to said subject in a coordinate administration protocol,
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simultaneously with, prior to, or after administration of said compound of claim 1 to the
subject.

26. The method of claim 22, wherein the disorder is stroke, head trauma, epilepsy,
pain, migraine, mood disorders, anxiety, post traumatic stress disorder, obsessive
compulsive disorders, mania, bipolar disorders, schizophrenia, seizures, convulsions,
tinnitus, neurodegenerative disorder, Alzheimer’s disease, amyotrophic lateral sclerosis,
Parkinson’s disease, Huntington’s chorea, depression, bipolar disorders, mania, trigeminal
neuralgia, neuralgia, neuropathic pain, hypertension, cerebral ischemia, cardiac
arrhythmia, myotonia, substance abuse, myoclonus, essential tremor, dyskinesia,

movement disorders, neonatal cerebral hemorrhage, or spasticity.

27. The method of claim 22, wherein the disorder is anxiety.

28. The method of claim 22, wherein the disorder is epilepsy.

29. The method of claim 22, wherein the effective amount is between about 1 mg
to about 600 mg per day.

30. The method of claim 22, wherein the effective amount is between about 50 mg
to about 300 mg per day.

31. A composition for eliciting a therapeutic response mediated by modulation of

GABA or GABA receptor physiology in a mammalian subject comprising, administering
to said subject an effective amount of a compound of formula I or a pharmaceutically

acceptable salt, solvate, hydrate, polymorph, or prodrug thereof.
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