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DI PYRAZOLES AS CENTRAL NERVOUS SYSTEM AGENTS FI ELD OF
THE | NVENTI ON The present invention relates to novel
walr@gnewaed e conpounds, conpositions, and met hoPST/I82006/009348
the treatnment and/or prevention of, neuropsychiatric
di sorders that result prinarTTy from dysfunction at
the glutamate receptors AMPA and NVDA. BACKGROUND OF
THE I NVENTI ON G utamate is the nost abundant
excitatory neurotransmtter in the manmmalian centra
nervous system (CNS) and nedi ates the fast and sl ow
neur otransm ssi on responsi ble for such normal
neur ophysi ol ogi cal processes as nmenory acqui sition and
processi ng, and synaptic plasticity. Postnortem and
phar macol ogi cal findings strongly inplicate
dysregul ati on of gl utamate neurotransm ssion in the
pat hophysi ol ogy of several neuropsychiatric disorders
i ncl udi ng schi zophrenia, Al zheinmer disease, Parkinson
di sease, Huntington di sease, epil epsy,
attention-deficit hyperactivity disorder, AIDS-related
denmentia, neuropathic pain, depression, mld cognitive
i mpai rment, |earning and nenory disorders, and others
(Lehohla, et al., Metab Brian D's, 2004; Coyle, et
al ., ABIRYRXZAHaHS ASCCENITOSE NERVOUSSYSTEM AGENTS
Drug Targets CNS Neurol. Disord., 2002; Krystal, et
al., Arch Gen Psychiatry, 2002; Dingledine et al.
Phar macol . Rev., 1998y paod 19manevERITIGN: . Prog.
Neur obi ol , 1998). d utamate neurotransm ssion is
nmedi ated by three ionotropic glutamte receptors.
The present invention relates to novel dipyrazole compounds, compositions, and

methods for the treatment and/or prevention of, neuropsychiatric disorders that result

primarily from dysfunction at the glutamate receptors AMPA and NMDA.
BACKGROUND OF THE INVENTION

Glutamate is the most abundant excitatory neurotransmitter in the mammalian central
nervous system (CNS) and mediates the fast and slow neurotransmission responsible for such
normal neurophysiological processes as memory acquisition and processing, and synaptic
plasticity. Postmortem and pharmacological findings strongly implicate dysregulation of
glutamate neurotransmission in the pathophysiology of several neuropsychiatric disorders
including schizophrenia, Alzheimer disease, Parkinson disease, Huntington disease, epilepsy,
attention-deficit hyperactivity disorder, AIDS-related dementia, neuropathic pain, depression,
mild cognitive impairment, learning and memory disorders, and others (Lehohla, et al., Metad
Brian Dis, 2004; Coyle, et al., 4nn. NY Acad. Sci., 2003; Coyle, et al., Curr. Drug Targets
CNS Neurol. Disord., 2002; Krystal, et al., Arch Gen Psychiatry, 2002; Dingledine et al.,
Pharmacol. Rev., 1999; and Ozawa, et al., Prog. Neurobiol., 1998).

Glutamate neurotransmission is mediated by three ionotropic glutamate receptors.
These receptors are cation-specific ion channels which regulate fast synaptic
neurotransmission. The ionotropic glutamate receptors have been classified into three types:

the alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA) receptors, the kainic
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These receptors are cation-specific ion channels which
regul ate fast synaptic neurotransm ssion. The

w0 omveitops ¢ gl ut amat e receptors have been cl asBCT/UB06/009348
into three types: the
aIpha-anino-3-hydroxy-5-netﬁﬁ'isoxazole-4-propionic
acid (AMPA) receptors, the kainicacid (KA receptors,

acid ;{‘Iﬁ@) tORpfrdBhd ﬁie‘@'n?e?l{i’ﬁ@@ﬁﬁar&%Dﬁ? Eé;og%a%[rrssbégéé ?ﬁj g%g‘ unique

ei’r uni que pharmacologi cal, electrop 0gl ca
pharriagelogiehk alecpomysiolagienl pndbiacienhical pBopeeticse(Nak@di, Science, 1992).
urthernore, .each of these ionotropic glutamte .. .
Farthinogt Pt ¢ R aRn PRl S MAREeE Tt & Ol V2 oS aBlinlg heteromeric
subu@ @Bt dohibuking td RcEREERIGDzRIS IPGERSIN Yisduls g(Diafw%r 8iYl., Prog
ti ssues (Ozawa, et al., Prog Neurobiol, 1998). .
Neurqhidy E198).cHewewdr, eash of diedprapipic gutamatareseptersepniinspredominant

tai . t subuni cite f _
s 0B RPN BT DML BBl fp e roguiion
of funbor.egul ati on of function. Regulation of the

i 0 otropi c glutamate receptors is partly achieved
t h?‘&&%@l_ﬁ lﬁh%fgtbﬁ SrprapicaiBnalg seeePtare isipribsehésved through
. ol y
R e LT
convess] il thesuglydephesphbindatpmosfthese assdues Baspeadifiophaphathses (Carvalho,
et al%éé&%%%{? }ﬁr\%ce,?gﬁg ég%gggﬂed, gé\fg%@/g.%tcpgé-%s&%\éer Co%?l?oprotein Res.
1999 3R RAGPhBEIAbnSkAL 8 RbetECRBLAS ﬁyg;hpéﬁt&ap%o%fﬁl I%R%Er activity.

critical rol'e in receptor activity. exanple, N

For ¢xaowirn, YDAy wceous|aze weuloted donseverhl Minasas ewd plmgphatases acting on its
h ' [ N buni t.. Prot.ei '
N B R AL BB DU S R vevcn

shovae@phobshuiylaeR sehAsRisidnyd Sd6eand o e tHASR U 4E1uSd ﬁas?mlvely
al .

. 897 of the NR subunit, respectively (Tingley, e ,
(Tingley.gt 8l-» /- Biein{hem 9399 hand Snylae et aletVegropharmacology, 2003).

Likew?sl'é[ ARAEK q&%ﬁ{oﬁgé&e rgg%)e?tgd by several kinases and phosphatases acting on the
GIuR1 subunit; PKA phosphorylates serine residue 845 (Roche, et al., Neuron 16: 1179-1188,
1999; Wang, et al., Science 253: 1132-1135, 1991). Protein phosphatase I (PP1)

dephosphorylates these serine residues, thus leading to a molecular switch for receptor
activity.

Spinophilin (also named Neurabin II) is a scaffold protein, which is enriched in the
dendritic spines of CN'S neurons that serve as the major site of glutamatergic synapses in the
brain (Allen, et al., Proc. Natl. Acad. Sci. USA, 1997; Hsieh-Wilson, et al., Biochemistry,
1999). Spinophilin was originally identified based on its ability to bind F-actin and protein
phosphatase I (PP1). The interaction of spinophilin with PP1 is especially important for the
function of ionotropic glutamate receptors as spinophilin acts as a modulator of glutamatergic
synaptic neurotransmission by regulating PP1°s ability to dephosphorylate the ionotropic
glutamate receptors via localization. Evidence for such a function has been demonstrated
using voltage whole-cell recordings of kainic acid-induced rundown of AMPA currents in
individual acutely dissociated prefrontal cortical neurons (Yan, et al., Nature Neurosci. 1999).
In these experiments, agonist-induced rundown of kainic-acid-evoked currents was inhibited

by a peptide corresponding to the PP1 binding domain of spinophilin, but not by the same
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Li kewi se, AMPA receptors are regul ated by severa

ki nases and phosphatases acting on the G uR subunit;
w@kAcpbosphor yl at es serine resi due 845 (Roche, PEL/USI006/009348

Neuron 16: 1179-1 188, 1999; \Wang, et al., Science

253: 1132-1 135, 1991). Prot@ n phosphatase | (PPl)

dephosphoryl ates these serine residues, thus |eading

RafiRg . t%ﬁ ilj i
pepﬁcgsl cﬁg%ﬂ1§?ﬁb?i§t ?éutatﬁ%%e {hggl\lleﬂl?r i % a H h yﬂlhé(phélfl? 1 (ljonger interacts

withgtRis, éuMPA\xmaptom €n éhis exdvanle) ate nd éomhdhphbsphosﬁhﬂaém wiluce

fir t hat serve the major site of
e BATEraPE SUHELEHE B8Ehe brain (Allen et al..
Pr o€ ordditd disdde8tsmairiaoléetie cd@Bdundish@Rvodld s@Mic Bt adon of the
. Bi ochem sti 1999 Spi nophilin was originally
spinppflip peptide %a@md oYe, § nawelIPretyintiptepichen Fsax pre@n gP1 and
t t t
spmggﬁ Ig RX{]AIS E&HH?&“@ d?s%ﬁyér nélF g éarg 8}-&%1{11% efh%? é %Fp ds VeLS then

evalfiated in eDWhOIfe definvoltagedlemp |as§a§zl icatthe alﬁh@pﬁ)dﬁlﬁbﬁ%e agonist-induced
spi nophi |l in acts as a nodul ator_of gl utamaterg

rundogin 4 /A MP Actiirispisnd dpisapdratign ¢f GV Pw&edpprrgntam lity
to I
i A SRk B vbiaf HRARb AR Bt ARl s R oPkeVeral
neutogechegmodisirderts echicshavg beed lisigd todta dystmiction ef gluthmugs
o& kai.ni.c aci d-i nduced rundown of AMPA currents in
NOUOHARSARIA acutel y di ssociated prefrontal cortica
neurons (Yan, et al., Nature Neurosci. 1999). In these
experinments, agoni st-induced rundown of
kai ni c- aci d- evokedUMMARYt QF AR IMVENITI@Y by a pepti de
corresponding to the PPl binding domai n of
spi nophilin, but not by the samepeptide containing a
The PEdsBit iMRn8ibh &a cdtipiundrd ifeaiulag t hat when spinophilin
no longer interacts with PP, AWPA receptors (in this
exanpl e) are no | onger dephosphorylated to reduce

or a stereoisomer or pharmaceutically acceptable salt thereof, wherein:

R is selected from the group consisting of aryl, benzyl, Cs_gcycloalkyl, C;. jpalkyl, Cs.
scycloalkylCi galkyl, heteroaryl, arylcarbonyl, arylC ¢alkylCs.scycloalkylcarbonyl, C;.
joalkylcarbonyl, heteroarylcarbonyl and

wherein X is hydrogen, benzyl, arylC,.¢alkyl, Cs_scycloalkyl, Ci-joalkyl, or
C;.gcycloalkylCgalkyl;
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function; therefore, they remain nore active. In order
to discover small nol ecul e conpounds that would mimc

w0 bwsaetdoddn of the spinophilin peptide descri brCI/ak€)09348
a novel protein interaction assay between PPl and
spinophilin was utilized to di~scover inhibitors of
bi nd| ng. These conpounds were then evaluated in a

whe%!@ Said %I}{l e}{%d%%?fgﬁuﬂv%gg s e%ﬁ&){aﬂ&%ﬁbgtﬁﬁt %%R cf:r%:roﬁr grlxﬂre substituents

eac}ﬁiﬂdeﬂeﬁﬂem@éleated(ffbmﬁl NVBA: ey gleeithotonikdiiatogehhbigdroxy, C HFy.
npounds di scover ed here shoul d have(gt(ié%ity in the
salkPLRBFERD 51 sées&%uwﬁécﬁwﬁy enitatrtl Qrisdreey sl Q;rﬁlryl'

I
aryl iy eqgentlly substitutainwits oge mmwuﬁstﬂﬂemmawh lizdependently aelected from
Croiiieh Cooeriinep Sl Blesie bLupEh e PR rang s 14 xis 08, yis

1-9 &RNeirstik DE+DiC a4l erﬁ?r?zf' C3r Agy#y; 0al kyl ,
Cl- 102tl C3- ()8éc O():{ ar%i 1ESaIk , heteroar

R; imsej¢ated fbumﬂhe grany k:@l&&mgl@fl IR %@ywl@@k}dy(ic eallod rayﬂ heteroaryl

Wheaio}lg .Fagé g{%r}ﬂaryq z% gejqrt]%% %ﬁ@ﬁu@é&ﬁégnec?relrg%? ysra%(sntuents each

1nde§éncﬂe@ﬂt Kéylbcte@fm@ BalsA, C@'6#MHGOI%‘&&§'1 Kmlogeﬁ\lbﬁﬂfcﬁdyﬁc,?ﬂ,lm salkoxy
aryl enzyl, or heteroar is optionally substituted

wheygia R i Fds 575 rr wissubend Kifehisgn1, Cr-Coalkoxy, nitro, aryl, or alkoxy;

Ry is selected form the group consisting of H, aryl, arylC, ¢alkyl, benzyl, hydroxyCs.ealkyl C;.
gperfluoroalkyl, Csscycloalkyl and Cj.¢alkyl wherein said aryl or benzyl is optionally
substituted with one or more substituents each independently selected from Cj_galkyl, C;.
6pérﬂuoroalkyl, halogen, hydroxy, C,H,Fy.¢alkoxy wherein n is1-4, xis 0-8, yis 1-Q and x +y
is 2n+1, C-Cgalkoxy, nitro, aryl, or alkoxy;
Rsis H, C;alkyl, or Cs.scycloalkyl; and
with the proviso that
(a) when R; and R4 are phenyl or 4-chlorophenyl, and Rs is hydrogen then R, and R; are
other than methyl simultaneously;
(b) when R; is phenyl or 4-chlorophenyl and R4 and Rs are hydrogen then R, and Rj are
other than methyl simultaneously.
The present invention is also directed to pharmaceutical compositions of formula (I).
Another aspect of this invention is disclosed a method of treating a neuropsychiatric
disorder responsive to modulation of AMPA and NMDA receptors, comprising administering
to a mammal in need of said treatment a therapeutically effective amount of a compound of

formula I
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each i ndependently sel ected from Cl-6al kyl
Cl- 6perfluoroal kyl, hal ogen, hydroxy, CnHxFy- 6al koxy
wWob@sadr0n isl-4, x is0-8, yis 1-9 and x + y PGI/BR2006/009348
Cl- C6al koxy, nitro, or aryl; is selected fromthe
group consisting of Cl-6al kyl*] C3-8cycl oal kyl, and
aryl wherein said aryl is optionally substituted with
one or nore substituents each independently sel ected
from Cl- 6al kyl, Cl-6perfluoroal kyl, hal ogen, hydroxy,
or a@aﬁorspn@abkpimymmmmy arcergtalile 4alt theiwf,Onlirein: i s 1-9
.and x + i.s 2n+l, Cl-C6al.ko
R el B et borsiing oF Vb el cpiorREkEh Chapetipd, Cs
scycRya) glCﬁ%ﬂ&P HetepsHr iy brylc@ﬂbo@?i KWIC?MJP@ &g@l@ﬁbklylc‘éf‘a%ﬁﬂ
sai or heteroaryl is optionally substituted
alkyirerhymyhdeeropnearbenidané each i ndependently sel ect ed
from Cl- 6al kyl, Cl-6perfluoroal kyl, hal ogen, hydroxy,
CnHxFy- 6al koxy wherggy™n is 1-4, x is 0-8, y is 1-9
and x +y is 2n+l, al kaxy., g— aryl, or
al koxy; R4 is selec formthe grQup consisting of H,
aryl, aryl C2-6al kyl, pbenzyl, hydroxyC2-6al kyl Cl1-
6per fl uor oal kyl , C3- Q%ycloalkyl andyCJ 6a|ky| wher ei n

bst
o "SR & By PREY b Y R e GEpR bR oot B
Clcﬁghkwdkwmﬁ@ﬁ@@rfluoroalkyl hal ogen, hydroxy,

CnHxFy- 6al koxy wherein n isI-4, x is 0-8, yis 1-9 and
X +y is 2n+l, Cl-C6al koxy, nitro, aryl, or alkoxy; R5

whetetn §did g%/l %@{1&% a(sr R eé(g;t‘?fglg Y)ﬁ é&%ﬁlﬁ%ﬁbst gd Wltrhrbnte I%? more substituents

provi so t’ha

eachdnddpend ayllyenletted ot Rﬁ@llsylj‘@ddpeghmrddﬂe}ﬂ mo@ﬁdh}mow, €, H,F,.

salkoxy wherein n is1-4, x is0-8, y is 1-9 and x + y is 2n+1, C,-Csalkoxy, nitro, or aryl;

R; is selected from the group consisting of C;.¢alkyl, Cs.scycloalkyl, and aryl wherein said
aryl is optionally substituted with one or more substituents each independently selected from
Ci.ealkyl, Cj.¢perfluoroalkyl, halogen, hydroxy, C.HFy.salkoxy wherein n is 1-4, x is 0-8, y is
1-9 and x + y is 2n+1, Cy-Csalkoxy, nitro, aryl, or alkoxy;

R3 is selected form the group consisting of aryl, C;.gcycloalkyl, Cy_galkyl and heteroaryl
wherein said aryl or heteroaryl is optionally substituted with one or more substituents each
independently selected from C.galkyl, C.sperfluoroalkyl, halogen, hydroxy, C,HyFy.calkoxy
wherein n is 1-4, x is 0-8, y is 1-9 and x + y is 2n+1, C;-Cgalkoxy, nitro, aryl, or alkoxy;

R4 is selected form the group consisting of H, aryl, arylC; salkyl, benzyl, hydroxyCs.salkyl C;.
gperfluoroalkyl, Cs.scycloalkyl and Cj_ealkyl wherein said aryl or benzyl is optionally
substituted with one or more substituents each independently selected from Cy.galkyl, C,.
sperfluoroalkyl, halogen, hydroxy, C,HyFy.salkoxy wherein n is1-4, x is 0-8, yis 1-9 and x + y
is 2n+1, C;-Cgalkoxy, nitro, aryl, or alkoxy;

Rs is H, C;.galkyl, or Cs_gcycloalkyl.

DETAILED DESCRIPTION OF THE INVENTION

The terms as used herein have the following meanings:
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ot her than nethyl sinultaneously; (b) when Rl is
phenyl or 4-chl orophenyl and R4 and R5 are hydrogen
wao b@e/16208nd R3 are ot her than net hyl sinultaneouEk006/009348
The present invention is alsqg directed to
phar maceuti cal conpositions & formula (1). Another
aspect of this invention is disclosed a nethod of

tr 9\@&5Q@lléeﬁeﬂfewgﬁég‘?mdcalﬂls QEefiod SRR @&hﬁﬁlaﬁ@n with other

modul at1 on of receptors, conprisin
termadindans st elkiyh@r akkyh:nﬁrammiropmata)e gichighit o hrahchedecliaim ad mcludes

et i P %ﬁ%%s! boErugpestaineg ot BrearhedsOR Lo Flypetityl and hexy
grou?§ aepiahlensa u{pE‘ ﬁfeerﬁfathyl"\’@ﬁ’ﬂy? 'nnproﬁ?l is?j%l%g&l%ﬂqgrtjbﬁ@‘m Derived

he group COﬂSIS cycl oal y ,
expregsiaBaikly bs "QBalkeisx)el GadaMW@C iLeaﬁiaﬂ'kyhydrhey(éme@quy , 'Ci.

b | oal kyl ) "
R Sy ot Y B RRHUh§P, EMM or
"C] J;a$k§ﬂé%ﬁibzﬁﬂ@}ﬂ(31 MM'Y"’CI éHle a&aﬂnkylcl 651&;/18%&1634)14@1

Cl- 10al or C3-8cycl oal kyl C 1-6al ky; wherein said
Ci 6aky1|amlrm&y1a91|kyl"ofr‘mm@@esaéls)fl%r oyl peipBerL € ysadiih s ¢ Plhaqny i salkyl”,

o R BRSPS ARG e AR
hy dysousyd h€i‘b|rh§ lﬂye eﬁﬁbdsmny"@ytge]kemyﬂ" indlsdes létheny] aﬁ &ralght-chalned or
[ 9 and x + is 2n+l Lkoxy, nltro

i s
branﬁbeql gr@@nﬂctbé@nylp aenieRy @‘?doé SFpsnSigHl 2y, the £ ressmn "C,.
6a1k§%{ 18] Re kY h bst & S{ir@%ﬂ\%l WHRI fiafbhe’h&ndd ¥ biafiched butynyl pentynyl

|onaIIy su th one or nore substituent
and bagmyl goependent |y sel ected from

As used herein, the expression "Cj.¢ perfluoroalkyl” means that all of the hydrogen
atoms in said alkyl group are replaced with fluorine atoms. Illustrative examples include
trifluoromethyl and pentafluoroethyl, and straight-chained or branched heptafluoropropyl,
nonafluorobutyl, undecafluoropentyl and tridecafluorohexyl groups. Derived expression, "C;.
¢ perfluoroalkoxy", is to be construed accordingly.

As used herein, the expression "Csscycloalkyl" means cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

As used herein, the expression "Cs.gcycloalkylCi.salkyl” means that the Cs.scycloalkyl
as defined herein is further attached to C;.alkyl as defined herein. Representative examples
include cyclopropylmethyl, 1-cyclobutylethyl, 2-cyclopentylpropyl, cyclohexylmethyl, 2-
cycloheptylethyl and 2-cyclooctylbutyl and the like.

As used herein "halogen" or "halo" means chloro, fluoro, bromo, and iodo.

As used herein the expression "carbamoyl" means an --NC(O)-- group where the
radical is bonded at two positions connecting two separate additional groups.

As used herein "aryl" represents a carbocyclic aromatic ring system such as phenyl,
biphenyl, naphthyl, anthracenyl, phenanthrenyl, fluorenyl, indenyl, pentalenyl, azulenyl,
biphenylenyl and the like. Aryl is also intended to include the partially hydrogenated
derivatives of the carbocyclic aromatic systems enumerated above. Non-limiting examples of
such partially hydrogenated derivatives are 1,2,3,4-tetrahydronaphthyl, 1,4-dihydronaphthyl
and the like. '
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Cl- 6al kyl , Cl1-6perfiuoroal kyl, hal ogen, hydroxy,

CnHxFy- 6al koxy wherein nis 1-4, xis 0-8, y is 1-9
wW@ea6es0woy i s 2n+l, Cl-C6al koxy, nitro, aryl, BCT/US2006/009348

al koxy; Ris selected formthe group consisting of

aryl, C3-8cycl oal kyl, Cl-6a|ﬂ§| and heteroaryl wherein

said aryl or heteroaryl is optionally substituted with

f ' | . .
T T
one @thixsﬁh&ﬁb&omy sulbee@frommitregely, xygeniand @u1$ur| sich s furghyl,
2n+ tro, aryl  or ,
thw@}%ﬁpméz ’|S°§a£‘%}’1e'€¥9é8(§’dﬁ’r’rﬁ? B’lg‘lﬁ@%m@’gh@@ﬁwﬂ b-3friazolyl,
L Al B, PR Y Y BB iy 12
triazigil, ol , B yiriaginyh d iz3Hoxadiazobylj bAAFoxadsmbist, Iltllfﬁdadﬂﬂldﬁylohé 4-

oxac%izo i ﬁ% ut%%tfiatzuﬁgt fs% E—gl%g(g:a;égﬁp ?ﬁgﬁ@%aléiﬁ ﬁg},dlﬁggahlfaﬁg%lyl
tetra&dlilk Waﬁ@ilhﬁxﬂldﬁ}@ r1§dlﬂddlyl| Eénz@furénjl%&z@ﬂno\bhb@l %thgan@ henyl),
X + is 2n+ Coal kox%mnl tro, l, koxy;

indagalyl| e@mg@[zklyi bepgthigzolgl zg‘gqtlp@:,zolyl pg@lyl benz1soxazoly1,

punx#ﬁvﬁ{rgllg{\jr 1n3-1'_§n%,él\§tﬁﬁrﬁlr§\l Ag&ﬁl girnp{ L rqg}no% fdé,hneagaﬁt'h%dinyl,

pteridiyi, eatiaonyl, @ielﬁnﬁj dﬁyiepmyss esdrlainghal&ﬂhe like.d0eTR0BBA istilso intended
th other terns neans an al kyl al kyl ene as
to mﬁ’@lﬁ? 8&%@@ ymg&%tﬁ@ dew%wsm eheﬁ%ﬂcwlwstemﬂ eng@grated

aboJEEtNBﬂ luﬁﬂglrggegp(%&)le oFs paﬁfﬁly‘ﬂyﬁ é@ﬁé’ce&fiéﬁﬂlﬁ%é)ﬁrez 3-

branched p pentyl exy
dihyPabenapdbranylapkydlingyt, quwohnﬁ mdb]my)l'l omhlydlnylnemzohyyl oxazepinyl
d's ropyl and tert-butyl. Derived expressions such as
an h’é&éal koxy", "Cl-6al koxyCl-6al kyr', "hydroxyC

1- Galusyd herein®heterocyclyl” represents a saturated 3 to 8 membered ring containing
one or more heteroatoms selected from nitrogen, oxygen and sulfur. Representative examples
are pyrrolidyl, piperidyl, piperazinyl, morpholinyl, thiomorpholinyl, aziridinyl,
tetrahydrofuranyl and the like.

As used herein, "tautomer" or "tautomerism" refers to the coexistence of two (or more)
compounds that differ from each other only in the position of one (or more) mobile atoms and
in electron distribution, for example, keto-enol tautomers or tautomerism.

As used herein, 'treat’ or 'treating' means any treatment, including but not limited to,
alleviating symptoms, eliminating the causation of the symptoms either on a temporary or
permanent basis, or to preventing or slowing the appearance of symptoms and progression of
the named disease, disorder or condition.

"Therapeutically effective amount" means an amount of the compound which is
effective in treating the named disorder or condition. .

As used herein, "patient” means a warm blooded animal, such as for example rat, mice,
dogs, cats, guinea pigs, and primates such as humans.

As used herein, the expression "pharmaceutically acceptable carrier" means a non-
toxic solvent, dispersant, excipient, adjuvant, or other material which is mixed with the

compound of the present invention in order to permit the formation of a pharmaceutical



10

15

20

25

30

6al kyl carbonyl ", "C1-6al koxycar bonyl C 1-6al kyr,

" Cl- 6al koxycar bonyl ", "am noC 1-6al kyl ",
wO @behaloky/ | car banoyl C 1-6al ky. 1", "Cl-6di al kyl PEF/bs200§009348
Cl-6al kyl " "mono- or di- Cil- gﬁl kyl am noC 1-6al kyl ",
am noCtal kyl car bonyl ", "di phéfiyl C 1-6al kyl ", "phenyl C
1-6al kyl ", "phenyl carboyl C 1-6al kyl" and "phenoxyC
- " t : [ - e
compoiit e, pBofek TR (HRNRS R MERAH O ahayt. Mifapmrle of

suchamehrsérriae phtrnedcaitivatly ecceptablecdicypipalipesed for paresesdl administration.
P (e:g,&lg é%mn | ('%Tﬁ]a%)léﬁ@%hagg&g’?%{ﬁﬁs?btgﬂa%%’{slﬁg Bﬁ%ﬁﬁpga{(rgrﬁ]gastsﬂlwogalts of the
comﬁ&ﬁrﬁ‘fs 9)}9 HreGi8dcRefhvEHtioRl @R BB &Sk dM e tinalRRE ¥ s '98‘%}% salts may,

exyny roups. As used herein, the expression
howpearf baereda litk {He'prepesaiontoh she eoinpoyhds dmsotdjnl wgbeirventien or of their

[ i di,al kyl I d w.th fl [ .
s SRicRUf pebraf e S PR ER s taboiseigne sy STe
comE@Lﬁid@fdf ¢ RN indlide 84id addifbn sARIIEEh Riay PloABERSSle, be formed by
ept af | uor opropyl, nonafl uorobutyl, undecafl uoropentyl

mixigg@ sphitiga oA therormaieeny peegrdinp e, thpapiepien withesebition of a
n _ | " 1 . t . . . .
pary L B LUSLGR ISR o Bl RIS Mo sia, s i
metHai8sufoynid aeid, Ryltydrovsathanesytibip acidy p-toloyedsalfeitiy beid, fumaric acid,
ycl ahexyl , cl ohepty] and. cycl ooctyl.

mal%%@ﬁ%%@%i?w e, maly %Cg%iaéwrble@-crsie §Racin¢ #sjdelutaric acid, acetic
s n . ) 1 aalkwl i .
acid lsaf@lkydcid, Waaamid Bal, f-gﬁgﬁ%X&lc ‘aglldk%f)(drgéy g%(%lﬁ ggd, phenylacetic

herein is further atta o Cl-6
acid Hemeoie acide pxaecidatitneaad samdrasacid) glyedbc acid, lactic acid, pyruvic acid,

malcg_ %é{g&ﬁgo%&e %P%bti@h’lo_séi})g{cgﬁ%u z’h}%ga?:ﬁi,ﬁnﬁtakgalts such as sodium
monohydrogen orthophosphate and potassium hydrogen sulfate can also be formed. Also, the
salts so formed may present either as mono- or di- acid salts and can exist either as hydrated
or can be substantially anhydrous. Furthermore, where the compounds of the invention carry
an acidic moiety, suitable pharmaceutically acceptable salts thereof may include alkali metal
salts, e.g. sodium or potassium salts; alkaline earth metal salts, e.g. calcium or magnesium
salts; and salts formed with suitable organic ligands, e.g. quaternary ammonium sals.

The expression "stereoisomers" is a general term used for all isomers of the individual
molecules that differ only in the orientation of their atoms in space. Typically‘it includes
mirror image isomers that are usually formed due to at least one asymmetric center,
(enantiomers). Where the compounds according to the invention possess two or more
asymmetric centers, they may additionally exist as diastereoisomers, also certain individual
molecules may exist as geometric isomers (cis/trans). It is to be understood that all such
isomers and mixtures thereof in any proportion are encompassed within the scope of the
present invention.

As used in the examples and preparations that follow, the terms used therein shall have
the meanings indicated: "kg" refers to kilograms, "g" refers to grams, "mg" refers to
milligrams, "pg" refers to micrograms, "pg" refers to picograms, "mol" refers to moles,
"mmol" refers to millimoles, "nmole" refers to nanomoles, "L" refers to liters, "mL" or "m]"

refers to milliliters, "uL" refers to microliters, "°C" refers to degrees Celsius, "R¢ " refers to
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cycl oheptyl ethyl and 2-cycl ooctyl butyl and the |ike.

As used herein "hal ogen" or "hal 0" neans chl oro,
\VOhmmnmwobronD and i odo. As used herein the eRrQIESEVEMNI34S
"car banmoyl " neans an --NC(O)-- group where the radica

is bonded at two positions céhnectlng two separate
addi tional groups. As used herein "aryl" represents a

retelgt"jlr bféct%f l"'m%{%%?ﬁxw 5%#13 E‘?g@ﬁﬁiﬁeﬂgﬂb (%gnfeﬁ rgﬁ?ﬁedomposmon "bp" o

"b.pf"! ﬂéﬁﬁrﬁftybmhhgl gy, "mrp ef Bl a6feks togfiréisﬁﬂ:yin, milipBRAYbEemytcury, "cm"
and the |ike. Aw | is also inte to include the

refersdptoealimgtersy rg" g@”ﬁrétte@a@mmtvrat [O(ésn freﬁerﬁetomp@ﬁey@ﬂaﬁ@n of the D

line %rfosngtu tz ¥ rﬁﬁalglg hie allt 89%131*5? Slrlf AtCe 66%:&5 fvg(g}c\elétgatlon in g/mL,

“THa“f' &eﬂers'Zto?teﬂrahﬁdrbﬁﬂMQ rOMPhEéEs, toldlﬂreﬂiyhﬁbﬁﬁﬂﬁﬁﬁht'NMP" refers to 1-
and the |ike. As used herein "heteroaryl" represents a

methyd2epyeslidinqnen  Mketeronater getsisdo armew@Rapys PRjyEkeng gnion exchange

i SRR LSRR AL RRgTY SONRED, Bt s o

satuatalz aquebus !;ddua‘ncﬁh}dn,deisnimiaﬂ,o'ﬂ\xﬂ' refeisay aﬁ@ihlyl"mM" refers to millimolar,
|soth|azol , 1,2, 3- trlazolyl 1,2,4-triazo

"HMpy refietp to pwqra@lplar,pym‘«lda&q Wyl to Wflpweranyifﬂ‘%yr%fﬁrsw thin layer
chro%na%og?g%}yéaﬁk’w" rférsztogngpt gérg(g—lhg}% 11#\11& cﬁron&aﬁb@%ﬁﬂyl"HRMS" refers

di'azol
to hilgh?reSoloti@ad vz lspdctruﬁh SCMbeelﬁrsatDthyfn;cal ionization mass spectrometry,

- 3-thi adi azol yl, 4-t hi adi "

v FebrSio HBPA TG " To5isormtath 2501 errst tergeHoBty |, O-D." refers to
thi In nd y noon

loss bdgln@lgir%? g%ﬁeny &?Qi?rg%rggﬁq)ien@} IrefleﬁgtgslﬁF gl{e‘?ﬁé/ﬂeally, i.v." refers to

hnmbemnwmrdazolyl benzthlazolyl benZ|soth|azonI

benzoxazol en2|soxa [ gui nazaq
qu.rflﬁ 81¢ 93P 0 t@a lwmlm %y i ébfﬁfé %dq %Wi COTRRRYER PY‘H% fhe general
strudtERLBY RS Eﬂ*}ﬂula I

or a stereoisomer or pharmaceutically acceptable salt thereof, wherein:

R is selected from the group consisting of aryl, benzyl, C;.gcycloalkyl, Cy.jpalkyl, Cs.
gcycloalkylC.galkyl, heteroaryl, arylcarbonyl, arylC,.¢alkylCs.scycloalkylcarbonyl, C;.
10alkylcarbonyl, heteroarylcarbonyl and

wherein X is hydrogen, benzyl, arylCy ¢alkyl, Cs_scycloalkyl, Ci.jpalkyl, or
C;_gcycloalkylC,_galky;



pteridinyl, carbazolyl, azepinyl, diazepinyl,
acridinyl and the like. Heteroaryl is also intended to

w0 p@bawo3 he partially hydrogenated derivati veRCDUS100€009348
het er ocyclic systens enunerated above. Non-limting
exanpl es of such partially h?QTogenated derivatives
are 2, 3- di hydrobenzofuranyl, pyrrolinyl, pyrazolinyl,

A , 2ol di _ . _ Y vl .
el 54 R4 o 50BN AR Wy AR o B st
caclsiatiepeat edlyZeleote8 froamefadkiyly Cngecfhotedlinylighlogen, hydrovy, €, H,F,.

het ey oat ons_ sel ected fra i trogen, oxygen_and sul fur.
éalkwp\vﬁ%rsm%wex afﬁﬁ 18 42030 oy g R B | ,n-g%aa@ﬁmytrg or aryl;
R, iPédEARZ b isBY: AR ek 1, 844 byl ¥ ein sai
2 i the %ﬁ%ﬂpt}g{ﬁ i of AR 00 bRy, & %,wj Whtkein said
5 arylig epitonaity Substitutadawitio omes drsmbrersgbsitgentvedch éndependestlg nelected from

t 0k or oupds th iLffer frogm each ot her }
Cuofliyl, EP PRGN, FRES: Dok Tt ofony BHCASTR a4 0-8, ¥ i
1-9 &dd 046G DRAL, & SEalkoMY,i Bite, drfll o£NREB; €, Ket 0- enol

tautomers or tautonerism As used herein, 'treat' or

R i3 yoleoiad; fagm theegrasp eonpisting af aryhtCs-scyrloalklylng-alicyl and heteroaryl

i 1], 1 hatin oms, -el.imnating t .
whetc Rk B btk 5 oD TR R g ey Wpituemts cach
10 indepeardenthe sdlededirom Clsalkdl, [0 @ fluordalkeT, halogwh, hgdidx§, C,H,F,.salkoxy
appear ance of s t ons_ and ,progressi on of the naned

wheggisg ik ¥ i%ﬁ&?@o? b didtis AT 1 Ghiesadlinys nigra 4nyl, or alkoxy;
R B o 31 N 1K, SOTREY oy .t .
sperttaordalkylp €3 scycloalkyl and Ci.salkyl wherein said aryl or benzyl is optionally
substituted with one or more substituents each independently selected from Cj.alkyl, C;.
15 sperfluoroalkyl, halogen, hydroxy, C,HFy.¢alkoxy wherein n is1-4, x is 0-8, yis 1-9 and x + y
is 2n+1, C;-Cealkoxy, nitro, aryl, or alkoxy;Rs is H, Cy.¢alkyl, or Cj.scycloalkyl; and
with the proviso that
(a) when R and Ry are phenyl or 4-chlorophenyl, and Rs is hydrogen then R, and R; are
other than methyl simultaneously;
20 (b) when R, is phenyl or 4-chlorophenyl and R, and Rs are hydrogen then R, and R; are other than
methyl simultaneously.
In a further embodiment of the compound of formula I of this invention, R, is selected from

the group consisting of aryl, benzyl, Cs.scycloalkyl, C;.jpalkyl, arylCy.alkyl and

9

N
25 >'< wherein X is benzyl, R; and R; are C;_¢alkyl and Rs is hydrogen or C.galkyl.
In another embodiment of the compound of formula I of this invention, R, is aryl, R,
and R3 are Cy.¢alky, R4 is hydrogen, and Rs is hydrogen or Ci.¢alkyl.
Representative examples of compounds of this embodiment of the compound of
“formula I are selected from the group consisting of: 2'-(2-Fluoro-phenyl)-5,5"-dimethyl-2H,
30 2’H-[3,4’] bipyrazolyl-3'-ol, 2'-(4-Isopropyl-phenyl)-5,5'-dimethyl-2H, 2'H-[3,4’] bipyrazolyl-
3'-ol, 2'-(4-Fluoro-phenyl)-5,5"-dimethyl-2H, 2'H-[3,4'] bipyrazolyl-3'-ol, 5,5'-Dimethyl-2'-(4-
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As used herein, "patient" neans a warm bl ooded ani nmal,

such as for exanple rat, mce, dogs, cats, guinea
w@e@s/10@nzl primates such as humans. As used hePEI/nS20061@09348

expression "pharmaceutically acceptable carrier” means

a non toxi c solvent, dispersaht, excipient, adjuvant,

or ot her rmterial which is mxed with the conpound of

mﬂﬁcpsmeﬁlgﬁﬁl%g hen gaml;gb ?{ﬂg&ly | _cﬁe& g bél&@&lgeg g%gt%xy.
pheri,}?}aﬁlﬁj EI[3,4dbipyrazblyasl- 01E 2t-(<3-Elheroplﬁtengl)¢5 5' @’rﬁeth;gklamj 2§I|{ -[3,4"

., O ar maceut i ta e 0l
bipyZgRL Pl 2CeM e -pan@ﬁ%ér@megw?ﬁagtff Eor bR bR droh 55

LI ' h 1
Din B4R oBRE b A SAEES L 014 DSBS Sitpmeny -
methylpbenylbAHC A - Bﬁ'hbpyjrazwiyhﬁ'eblpi ﬁ‘all)lnmtb]daa‘-ﬂ-mm’qlsyl ptmatnyl)-ZH 2'H-

T R 55 B o PR By B

5,5 DRIRAEIBE2UBI LdlchMrapkeR)H &5 3B 4g bivhiodal R ol, 5 5 -Dimethyl-2' (3-
phar maceut | cal Izh]acce ptable salts of the co nds of

chlogepthenyl g Ha2 Hol$ .4 heipyraeolsik opla%ldflttﬁlifrﬂﬁuébd’rrﬂ@n |5£:5I’rdmﬁ;ﬂ,1yl -2H,

9 f I‘ ) f Y U
rufs ﬁd%ﬁgg ol nsgff Tithelin 21 B SOLHIL MO A Sr1 3,41
bipygazphds3tral; etd 5'cluleihysxmg:3%’;111&1@&@1-&%111:@142111 18%-[3,4'Ibipyrazolyl.

hydrochl ori c_acid, hydrobrom c acid, sulfuric acid,
met %ﬁ@@m%ﬁp imgat  the comped,adif pridla | this iaventioa, Ri is aryl,

I |

Ry BOSOERUL L T TGAI, IRg s

suRepresentatietixagbles af tanpeinds ofithéxt eraba@diment cfdhe mthpannd of
c acid, 2-phenox

nﬂ%f%fﬁ%@@ﬁ? HGmE (o GlowpHBR LRl o3 aEBc s trpbpetiad 2phenyl- 28,
2’HPX, ﬂ(; ‘tﬁfﬁ)ﬁfﬁficﬁiyl -Plol,I-BerB§1-9, 5 'Icﬁﬁﬁaﬁ&l g ﬁﬁ:h?l»zﬂ' yﬁ°ﬂ3‘ #1 bipyrazolyl-3'-

acl actic aCId pyruvic acid, mal onic ac

ol, apé 2 tsmerl- %ncmdthoxy-ﬁﬁoslph@thylel ‘atiedyl-2H4 "Bdp 4 ]ﬂmftyaa\zoésalandﬂ (3-
Hyd?o%%%e%%yﬁg,cg -H1methy1—2'—phenyl—2H, 2’H-[3,4’] bipyrazolyl-3'-ol.

In another embodiment of the compound of formula I of this invention, R; is aryl, R,

and Rj are Cy.salkyl, Ry is hydroxyC.salkyl C;¢perfluoroalkyl, Cs.gscycloalkyl or Cy_galkyl

and Rs is hydrogen.

Compounds exemplary of this embodiment of the compound of formula I are selected
from the group consisting of: 5,5'-Dimethyl-2'-phenyl-2- (2,2,2-trifluoro-ethyl)-2H, 2°H-[3,4°]
bipyrazolyl-3'-ol, 2-Cyclohexyl-5, 5’-dimethyl-2'-phenyl-2H, 2°H-[3,4’] bipyrazolyl-3'-ol, 2-
(2-Hydroxy-ethyl)-5,5'-dimethyl-2'-phenyl-2H, 2’H-[3,4’] bipyrazolyl-3'-ol, and 2,5,5'-
Trimethyl-2'-phenyl-2H, 2'H-[3,4'] bipyrazolyl-3'-ol.

In yet another embodiment of the compound of formula I of this invention, R; is aryl,
R; and Rj are Cy.galkyl, Ry is aryl, and Rs is hydrogen.

Representative examples of compounds of this embodiment of the compound of
formula I are selected from the group consisting of: 2-(4-Methoxy-phenyl)-5,5"-dimethyl-2'-
phenyl-2H, 2°H-[3,4"] bipyrazolyl-3'-ol and 2-(4-Fluoro-phenyl)-5,5'-dimethyl-2'-phenyl-2H,
2°H-[3,4’] bipyrazolyl-3'-ol.

In another embodiment of the compound of formula I of this invention, R, is arylC,.

salkyl or benzyl, R, and Rj are Cy.galkyl, and R4 and Rs are hydrogen.
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nonohydr ogen ort hophosphate and potassi um hydr ogen

sulfate can also be forned. Also, the salts so forned
woreyepoweent ei ther as nono- or di- acid sal t SPENUSI9861009348

exi st either as hydrated or can be substantially

anhydrous. Furthernore, wherd2the conpounds of the

i nventi on carry an acidic noiety, suitable

aI i ﬁBPe%gﬁ{%ﬁfeaéJaff{p?e%%?B&%Bé%ﬁ ﬁhés éﬁﬁ@%ﬂ&%hé (?Alﬁ(gu%d of

assli um sa

forrrail:kBhﬂemeleeaﬂtfimrrnﬂlb@o@adoﬁ‘@stnﬁg 6f: SGaDEmHﬂIEyDJ?' ﬂmgéthﬂ :um 2’H-[3,47]

forned with suitable organic li

bipsgadg b oLy ORG-S Bt b 2 Lad) Bipyrabony-3'-ol, and 2+
Benzyﬁiﬁﬁe@lh%%rzﬁq zl,ﬁrggﬁg]e&?%%olgeg used for al ! i somers

the I ndivi ddal |ffer only in the
o r ile pfartliep embbdinteat of the compomdsgfdfoenuldy pf thad inyention,
includes mirror image isoners that are usually forned
du at | east one asymmetric center, (enantioners).
R, i¥Wpre [he conpounds according to the invention possess
nmore asymetric centers, they may additionally
exi sf as di astereoi soners, also certain individual

nol etul egersy XaxXb&ilzyBR, 380 'R:;‘tafé C,.daB8 MM m%alﬂsra?@l%)dfro gen.
It |s to be understood that all such isonmers and

Xt eneoundexenplannofihis qorhodimant ofi thercempouwhpbiosmdla I is 2'-(1-

t e invent | used in

Ben%%éjf%&dﬁﬁ‘ﬂég)‘:g’@ dlpreédgr ati onigaﬂat?p}froﬁ@\% 9 ﬁe terns
us &l aﬁdlbfr&infboﬂhﬁéﬂt ofitheeohdpeundaffongtla IndiigaiRentiok & is
ers. to kilogra refers to grans, "ng" refers

Cs. gfrygicmllml,, R agideRs argryr 641]@%@1"1'&1 Roang %&%@hmf@gen' pg" refers
| PREBRIAT 0 of 5 s Mg LPL P10
2" -Qyclobesyl-5; Mtdimethy!-8H-2" ' H-[3,4]bipyrazolyl-3"-ol.

In another embodiment of this invention is disclosed a compound which is 5,1°,5°-
trimethyl-2'-phenyl-1', 2’-dihydro-2H-[3,4’] bipyrazolyl-3'-one.

In another embodiment of the present invention is disclosed a pharmaceutical
composition comprising an effective amount of a compound of formula I and a
pharmaceutically acceptable carrier.

In still another embodiment of the present invention, is disclosed a method of treating
a neuropsychiatric disorder responsive to modulation of AMPA and NMDA receptors,

comprising administering to a mammal in need of said treatment a therapeutically effective

amount of a compound of formula I

or a stereoisomer or pharmaceutically acceptable salt thereof, wherein:
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refers to mlliliters, "m" refers to mcroliters, "C'
refers to degrees Celsius, "Rf " refers toretention
WO 26001903 p" or "mp." refers to nmelting poi NPCT/UM®O6/009348

refers to deconposition, "bp" or "b.p." refers to
boiling point, "mmof Hg" refdrs to pressure in
mllimeters of nercury, "cm' refers to centineters,
o tadl 7 X e

R i G T B BTBTRRE bl b o lel Y Thhfion, s

scyclobikyl Gredlkiyh hatetoagdc anybtagongk bitylCy.alkyl€f.@yelotlkylcarbonyl, C;.

concentratjon in g/m_, "THF" refers to '
Ioalk?g?fbé’ﬂy{iﬁstf:{ﬂa%?argﬁﬁmq efers to di methyl f or mam de,
"NVP" refers to 1- t hyl - 2- pyrrol i di none,
"MP-car bonat e" ref 0O a macro IS pol ystyrene
ani on exchange resijn thjat kad a rgsi n}bound equi val ent
to tetraal kyl ammoni uryqCar bonat e, ine" refers to a
sat urat ed aqueous so@&un1chloride‘ lution, "M refers
to nolar, "raM refers to mllimolar, "nM refers to
M Gherd Rfis hydiben| B¢ %mg»mt C XeoX 0
thin layer c rg@nat’ogrr%ggﬁ??cy PLC' f%?gﬁé—lk 6%}?%&1}/?’&
peCs-eyawabelCisglkivd chr omat ogr aphy, "HRVS" refers to

| . Lution spectrum ."CI.MS! refefs to .
whei S Eaid S5 o PR RS iy St FymE b Sy Bemers sybstinnts
eachrindepatdentlytséletted ol Cf L1611, L perdRUiily], AR g"en{gd%)@, COH,Fy.

gallons, "L.OD " refers to |oss on dr |ngl, a
salkoxyvieseip @ ipd-frbtslrS ¥ds 1-9jangd x+ y i 2y, €p-Cealkoxy, nitro, or aryl;

ol ' . f tQ | nousl n. .
Ra i SR0SH0] AR comslod of ] SIRL G LD BHELY e s

aryl s@piowmissubstitited witheorgenetat sslistittehtsreactsimdependently selected from
har maceutical |y

ormyla I.: o st er eqi soner or
Cl-@i}%}’&gq;]tsgsﬁfg«loggﬁlf}’it ggg,fl} drgres Snl<Fy-salkoxy wherein n is' 1-4, x is 0-8, y is
1-9 and x +y is 2n+1, C;-Csalkoxy, nitro, aryl, or alkoxy;

R3 is selected form the group consisting of aryl, Cs.scycloalkyl, Cysalkyl and heteroaryl
wherein said aryl or heteroaryl is optionally substituted with one or more substituents each
independently selected from Cj.¢alkyl, Cy.¢perfluoroalkyl, halogen, hydroxy, CoHyFy.¢alkoxy
wherein nis 1-4, x is 0-8, y is 1-9 and x + y is 2n+1, C;-Cealkoxy, nitro, aryl, or alkoxy;

R4 is selected form the group consisting of H, aryl, arylCs.¢alkyl, benzyl, hydroxyCs salkyl C;.
sperfluoroalkyl, C;.scycloalkyl and C;.¢alkyl wherein said aryl or benzyl is optionally
substituted with one or more substituents each independently selected from C;.galkyl, Ci.
sperfluoroalkyl, halogen, hydroxy, C,HyFy.salkoxy wherein n isl-4, x is 0-8, y is 1-9 and x + y
is 2n+1, C;-Cealkoxy, nitro, aryl, or alkoxy; and

Rsis H, Calkyl, or Cs.gcycloalkyl.

In another embodiment of the method of this invention, said neuropsychiatric disorder
is selected from the group consisting of depression, epilepsy, schizophrenia, Alzheimer’s,
disease, learning and memory disorders; and mild cognitive impairment.

In a further embodiment of the method of this invention, said disorder is
schizophrenia.

In yet another embodiment of the method of this invention, said disorder is depression.

In still another embodiment of the method of this invention, said disorder is learning

and memory disorder.



Rl is selected fromthe group consisting of aryl,

benzyl, C3-8cycl oal kyl, Ci-10al kyl, C3- 8cycl oal kyl C
wa2@ahéhy heteroaryl, aryl carbonyl, PCT/US2006/009348

aryl Cl1- 6al kyl C3- 8cycl oal kyl cir bonyl, Ci1- -

10al kyl carbonyl, heteroaryl ¢ 4‘bony| and wherein X is

hydr ogen, benzyl, aryl C2-6al kyl, C3-8cycl oal kyl,

ClTh08bkybunde bf fﬁ%d

aryl , begzyl , or %ﬁgg% e§3 %pa??io%h}éeﬁg%st [ ? {e? dascnbed

beloyin theyehenies avbrobeabmeihnds mischemed bé Aptewan dethioky skilled in the art

PRI R A N
necehs%tr}l"119th%"fgllé‘wfh]g§éyﬂ1tﬁet?€‘§"cjhemgs CedoBlE Bibtiofl ?fc%l) g»ﬁis%{@{h the

Ris selected fromth € group consi sting
5  compsginde 9@5100913(10]1! thisameensioy maptverpeotactsdby Smtabﬂe pretecting groups. The
stifuents

o AL e oS P AL o
reactﬁﬂefﬁﬁﬁtd‘nhuglbﬁpﬁ alﬁd' theih &hﬁ@%ﬂm féﬁﬂfv@%ﬂlay 9@ f@ﬂ:n)i 1@@* iWi’)@’reene and P.

wherein nis 1-4, xis O +y
G. Mp Wyts, Rrpiaceug QWS imrgaiic &WkesmWIéﬂykmﬂﬁonm 9|9$
sel ected formthe group consisting of aryl,

10 C3- 8cycl oal kyl, C1-6al kyl ggd h§teroaryl mhere!n said
aryl or heteroaryl is opt§ substituted with one
or nore substituents each independently selected from
Cl1- 6a|ky| Cl1- 6per fluoroal kyl, hal ogen, hydroxy,

Critk Fy - 6al wher is 1-4 xis 0-8 y is-fi9
X +y '%(g)é h+l | al kox{N IZNIHEI‘O ar r
| kgxy; f ofam the graoup consy of H

IC26aI nzyl droxyC 2{6al kyl "€1.
6perf|uoroéVk CSOSCyQIoaIk§¥pé% wher ei FfteP A3

sald aryl or benzyl 8s optionally subdtit u# e(gl) W th one
or nore substituents each independently sefected from
Cl- 6al kyl, Ci-

o o R R4HN7HNH2

N Step A4

[[e>]

Scheme A shows the synthesis of a compound of formula I wherein R4 and R are

15 hydrogen. In StepAl, the 6-substituted pyrone 1, a compound which is either
commercially available or can readily be synthesized by methods well known in the art
(Lokot, et al, Tetrahedron, 55, 4783-4792, 1999), is reacted with a carboxylic acid
chloride, compound 2, in the presence of a strong organic acid, to give the 3-acylated
derivative 3. Suitable strong organic acids that may be used in the reaction are for

20 example, a trihaloacetic acid such as trifluoroacetic acid or a trifluoroalkylsulfonic acid.
The reaction is typically run at temperatures of from 50°C to the reflux temperature of the

acid,



6perfluoroal kyl, hal ogen, hydroxy, CnHxFy-6al koxy

wherein nisl-4, x is 0-8, yis 1-9 and x +y is 2n+l,
w@s0eBelokdoxy, nitro, aryl, or al koxy;R 5 is H PCT/US2006/009348

Cl- 6al kyl, or C3- 80yc|oalky| and with the proviso

that (a) when Rl and R4 are Eﬁenyl or 4-chl orophenyl,

and R5 is hydrogen then R2 and R3 are other than

et ¥lep A Mebih oA
4- chl gr ophenyl and IS%B%&?%@H é’ﬁ%k%?%gg?yt h%grazorac
®epad it Abe reagtion Wéymyallssperfdmdl aomsiny:rt organac $olvdnb euich as an

h d f f . thi
RS oPBRRa o M TaERERs BEe pitihl e HAdus il wgdgs a
r@fdthnt. Baﬂiblé alc%lgﬁﬁéﬁid@%é‘ﬁﬂalml %a%@ﬁhsl&ﬁo'gaaﬁ‘&lydr%hylene glycol and

1-6al kyl and wherein X is benzy ,
spitalyg brses lrwh\eﬁemékahscah@mnateg enchoas sodivea ipkigssivinmr aesitinaarbonates,

t f for of, this
clﬁggsg% Hﬁgﬁi ca%gmh%g gl?c%' s%_fzg—cgr ﬁg ?ettﬂ eé%t}l{gyat V&ﬁgﬁcl} @e reaction
day d’be mgem fromim dleelnStofthéi E&Eﬁﬁelﬁpelﬁlrreﬁ@ﬂ thy br amc solvent.
Re entat | ve exanpl es of conpounds of t
6 MR Bep ﬁﬁethggwifé}%mw SFmpquEd 2y Fan he %gnéelg@si todhepyrazolyl
dcl&%"@ B%?ﬁ%&fgﬁ %ﬂ gﬁ%ﬁ%&@% gf:hzatlﬁn of %I—P ths, EP§CYy of a suitable organic
dgubguuchzm haetie 3ropionic or trifluoroacetic a01d The reaction is typ1ca11y run at

-1 sopropyl - phenyl ) -5, 5" -di nethyl -2H, 2H[3,4
eiqv é%p ptu?% frcgp Qy )50°C to the reflux t%mperature of the orga!mc acid.

2" 1f §tef Mofe%ctﬁ’(;}??ﬁ’thg dRne| 6 v@'tﬂ@}dﬁ(élng%gw%ﬁt}{esdesuéd bipyrazole 8.

bi pyrazol yl -
‘Theseachomix typical2y ridintaniifidrtiorgame tsblybntshelnyd dn Atbho bt or near the

- ol ,
r%ﬁwﬁeﬁ%’taﬁ#gﬁ?ﬁ'@f}%@?hoxyphenyl) 2H, 2'H[3,4']
bi pyrazol yl -3' - ol ,
'-(3-FIuoro-phenyl)-5,5‘-dinethyI-ZH, 2H -[3,4"]
bi pyrazol yl -3' -ol,
- (2-Met hyl - phenyl )-5,5" -di met hyl - 2H, 2H[3, 4']
bi pyrazol yl -3'-ol, 55'-
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D net hyl -2'-(4-trifluoronethoxy-phenyl)-2H 2H[3,4']
bi pyrazolyl-3 '"-ol, 5,5 -Di nethyl-2"-(4~

woredoastorophenyl ) - 2H 2H -[3,4'] bipyrazolyl -3' -BCT/US2006/009348
5,5 -D nmet hyl -2'-(3-net hyl - pgnyl) 2H, 2H- [34]
bi pyrazol yl -3’ I
5,5 -Di net hyl - (2-ethy|-pheny|)-2H, 2'H[3,4']

bi pyrazol yl - 3" - oI ,

5,5 -Di net hyl -2'-(3, 4-di chl oro-phenyl )-2H, 2H][3,4']

bi pyrazolyl -3 '-ol, 5,5"-DiSphtiagB 2' - ( 3-

chI orophenyl)-2H, 2H -[3,4'] bipyrazolyl-3 -ol,
-(4-tert-Butyl - phenyl) -5, 5' di met hyl -2H, 2'H[3,4']

b| pyrazol yl -3' - ol

5,5'- D|m‘§’thl-2' (3tr|fI8 orrethyl phenyl)}é?—ﬁz Rslg

2'H [ "] pyrazol yl - Met ho 11

3' rgh - '-pEenI’Z d\]bﬁ-p E—

further e e"% { R of fotnmula | \of)\l Step B2

this inveati om, RL is aryl, nd R3 are Cl1- kyt

R4 is aryl C2- 6al kyl , or benzyT and®R5 is hydrogen Sk

Cl-6al kyl. Representative exanpl es of conpounds 1&f Lg = leaving group

this enbodi ment of the conpound of formula I are

sel ected fromthe group consisting of:

5, B- BTet hyl - 2ph@%/ -2' -phenyl-2BR 2'H[3,4']o
Benzyl -5, ©

bi pyrazol yl - 3' - ol s(

5' - hyt - 2' - phen H, H-[3 4'N-1pi rypazol yl -3' N-N e
Rl XN R; \\ \N 2\ ~R R \\ Z NRs
2’ Benzyl \5,\1 net hoxy 5, 3" - Nmet h)?F- ra l\7;'\'2I—fl H Y

R

conpound of f rnula | of this invention, Rl is fagylg,
R2 and R3 are| &f2Bxl kyl, R4 is hydroxyCl-6al kyl

Cl- 6perfluorogl kyl , C3- 80yc|oalky| or Cl-6al kyl| and R5
i s hydrogen. npounds exenpl ary of this enbodi'nment of
t he conpoqu of formula | are sel ected

/ H
) \ /—N’ Ra
y X
Iy A
N N
RO R, d TR,
16

Scheme B illustrates a method that can be used to synthesize compounds of formula I
wherein and Rs is Cj-galkyl, Cs_gcycloalkyl. In Step B1 the unsubstituted ring nitrogen of
the bipyrazole 8 is protected with an alkoxycarbony! group to give a mixture of positional
isomers, compounds 9 and 10. The reaction is accomplished by using methods well
known in the art for instance treatment of § with t-butylcarbazate can give compound 9.
See Kashuma, et al, Tetrahedron, 54, 14679, 1998.

In Step B2 the mixture of isomers 9 and 10 are reacted with an
alkylating/cycloalkylating agent 11 wherein Lg is a leaving group such as halogen,

alkysulfonate or arylsulfonate to produce a mixture of the O-alkylated compounds 12 and

13 and the N-alkylated compounds 14 and 15. The reaction can be run in a polar aprotic

solvent such as DMF, DMSO or acetonitrile in the presence of a suitable base. Suitable
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fromthe group consisting of:
5,5 -Di nethyl -2'-phenyl-2- (2,2,2-trifluoro-ethyl)-2H,
WQ20d6[1@19d3 | bi pyrazol yl -3'-0ol, 2-Cycl ohexyl -5, PCT/US2006/009348
-di met hyl - 2' - phenyl -2H, 2'H[3,4']
bi pyrazolyl -3 -ol, 2- -17-

(2- Hydroxy-ethyl)-5,5"-di net hyl -2' - phenyl -
gz}s:ék ngnt%lu;ﬂ/le %heb%lﬁferﬁéﬁ{iﬁ Kt f?_@fgat@{‘%dz% ?aﬁrgtr)réazt%s S)l/lf;h gs potassium and

$adiyne carhnodte end bmmbdnat_enirh@femﬂemtmu mpwhivh thé reactionidan He run is

fmgaglﬁi?}}lt ?V%%trlfaﬁu%}eﬁpe}%ﬁg ro)é l}'e§|§§%}§$ gcég%lt 2k ce>llowing workup of the
Rapi®S EibAatosParBy dAREIRS gof gﬁ@é%Q}‘d’ég&ra&f mixBires. One mixture consists
embodi ment of the conmpound of fornmula | are sel ected

ohrtbaO-Hisylgied lgppm@gngssltg, ang 1dfthe other con51sts of N- alkylated compounds 14
%1 Met hoxy- phenyl ) -5, 5" ~di net hyl - 2' - phenyl -
3,4'"] bipyrazolyl-3 -0l and

2- (The®- ukkqualhexrgyet éorﬁpcﬁmddmwﬁ By bbidineplae B¥pictétlin StepB3 by
21 H[3,4] yrazolyl-3"-ol. In_another enbodi nent of
Hlpayage AbE %‘a@f)x?‘@iﬂ?ﬂﬁlb’hﬁ?méhe pesitdonahisemersol ar»dl_Sn sThe cleavage

%Jilyﬂeg%corﬁﬁ ¥l Rg il ]b__gé a&vapgnd:&an e 911( }((Q{?ple %‘9 %md or

and R5 are presentative exanple
lesapreatnadst of 12 dvidsl3enbodi nent of the conpound of
roup, consi stin

f o@%?@gt %pB%el eﬁ) eg;quq%}o ’hflgglp.; e[ssgtgp ]33 to give %1&: N-alkylated

&npovadalyl - 3' - ol _ : :
2' -( 3- Hydr oxy- benzyl )-5,5" -dinmethyl-2H, 2'H][3,4"]
bi pyrazolyl-3"-ol, and 2 - Benzyl -5, 5'-dinethyl-

2H,
2'H[3,4'"] bipyrazol enbodi ment
of the conmpound of fﬁl%oﬂc‘%&ﬁ%%w‘ﬁsentl on, RLis
wherein X is benzyl, R2 and R3 are Cl-6al kyl, and R4

and R are hydrogen.
The following test protocols are used to ascertain the biological properties of the

compounds of this invention. The following examples are being presented to further illustrate

the invention. However, they should not be construed as limiting the invention in any manner.

Spinophilin/Protein Phosphatase-1 Interaction Assay:

Materials:

10X stock TBS (Tris-Buffered Saline) is from Bio-Rad. Spinophilin (6xHis) and GST-
PP1 proteins are cloned, expressed, and purified in house by protein production. Eu-anti-GST
antibody, DELFIA assay buffer and DELFIA Enhancement solution are from Wallac (now
Perkin Elmer). High binding 384 well plates are from Greiner.

Methods for ELISA Time-resolved Fluorescence 384-well Assay:

Plates are coated with 50ul of Spinophilin/TBS solution (50ug/ml) or 50ul of TBS
buffer ( 0 control) and incubated overnight @ 4°C. Test compounds are prepared and diluted
in 96-well polypropylene plates using a Labsystems Wellpro Liquid Handler. After washing
the plates 3 times with TBS using the Elx-405 (Biotek) plate washer, the compounds are
transferred from the 96-well plate to the 384-well plate using a Multimek (Beckman) liquid
handler. GST-PP1, 50ul (2.5ug/ml) is then added to the plate. Plates are incubated for 3-6 h @
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A conpound exenpl ary of this enbodi nent of the

conpound of formula | is 2'-(1 -
w®eevsdom reri din-4-yl)-5,5 -di met hyl - 2H, 2' HPGI/453006/009348
bi pyrazolyl -3 -ol . In anot her enbodi mrent of the

compound of forrmula | of thi 48t nvent i on, RL is
C3-8cycloal kyl, R2 and R are Cl_6al kyl, and R4 and R5

rooﬁ'E} "c&n HLRI¢Re Rﬁte% %@\99&1@? @Xtﬁ'ﬁr&l & ZaKO&f arfdh.‘JO%I SFRQILTRIYT antibody

e conmpound of fornmnu
(~50 B@mﬂ avbedddd-16irg & Mivitatrbry (FikteR}mofide and b]llqwerdaibohgdba& for 30 min

at ro;(jyé‘rg{emg%lrg ner 6%%%%(:“ nﬁ?# 3 QIr)gts Eé a cg/g\érenri] tl b&ﬂ of %nhancement

Soldtfo'n'ﬁ?é dnded 2v1thﬂﬁ@ Mtlitidrop %Gd@lel"%qragb%'éh E(?’m@uﬂate for l h @ room
ryrazol yl -3'-one. I n another enbodi nent of

tem]pﬁretyem Platwwequaé in the Fareytd G“Sﬁem)al‘lmammadem azlsmg Europium

settlﬁg r@(ﬁlﬁ% }nﬁ?a e svalt Féd ?&gﬁglr gﬁi@iﬁg&?ﬁ@g%ﬁ%@%ﬁré’&iog of Spinophilin
(GXHIG)’JM@@T PP¢ &iyfrh@sumhgfla sdduttiorpinQhd Biioresieael IBMM). of the

present invention, is disclosed a method of treating a
neur opsychi atric d| sorder responsive to nodul ation of

| gl%(;rgcﬁ Neurons:

effective anount of a corrpound of formula | or a
st e eoi sofrer rmaceutically acceptable salt
Neuf‘H’éJ 8‘?"6"%‘?%?1%'? Q@%ﬂ}r@' sel ected fromthe group

co
_'P?_éf?n'tag Qoﬁfcap@g?y g@%glﬁ{ grlo Cﬁgﬁ%ﬁ%??j E)eédteglﬁs opostqatal) rats are

acutgl;yyilssgcplbt@d gatslng argdedires alll‘rkw €8th8ss/ddscabddypredpidy f/IFqngCét-al J
Neurosm E% lQ @’he neX Ial lbroc ?\fa%%é/adcsacl ngy QO&B After incubation of brain slices
in a NaHCOs-buffered saline, PFC is dissected and placed in an oxygenated chamber
containing papain (Sigma, 0.8 mg/ml) in HEPES-buffered Hank's balanced salt solution
(HBSS, Sigma) at room temperature. After 40 minutes of enzyme digestion, tissue is rinsed
three times in the low Ca*?, HEPES-buffered saline and mechanically dissociated with a
graded series of fire-polished Pasteur pipettes. The cell suspension is then plated into a 35 mm

Lux Petri dish, which is then placed on the stage of a Nikon inverted microscope.

Whole-cell Recording of AMPA and NMDA:

Whole-cell recordings of whole-cell ion channel currents employ standard voltage
clamp techniques (Yan et al., Nat Neuroscience, 1999; Wang et al., J Neurosci, 2003;
Tyszkiewicz et al., J Physiol., 2004). The internal solution (inside the patch pipette) consists
of (in mM): 180 N-methyl-d-glucamine (NMG), 40 HEPES, 4 MgCl,, 0.1 BAPTA, 12
phosphocreatine, 3 Na;ATP, 0.5 Na,GTP, 0.1 leupeptin, pH = 7.2-7.3, 265-270 mosm/L. The
external solution consists of (in mM): 127 NaCl, 20 CsCl, 10 HEPES, 1 CaClz; 5BaCly, 12
glucose, 0.001 TTX, 0.02 glycine, pH = 7.3-7.4, 300-305 mOsm/L. Recordings are obtained
with an Axon Instruments 200B patch clamp amplifier that is controlled and monitored with
an IBM PC running pCLAMP (v. 8) with a DigiData 1320 series interface (Axon
instruments). Electrode resistances are typically 2-4 MQ in the bath. After seal rupture to



wherein X is hydrogen, benzyl, aryl C2-6al kyl,

C3-8cycl oal kyl, Croal kyl, or C3-8cycl oal kyl C1- 6al ky;
wob@sadrozai d aryl, benzyl, or heteroaryl is optT/O8z06/§09348

substituted with one or nore substituents each

i ndependent |y sel ected fronTtQFGalkyl,

Cl- 6perfluoroal kyl, hal ogen, hydroxy, CnHxFy- 6al koxy

TR il Bt g Q0T R o0
and FERIB09REIEloreig ThE c&llmGalblarke potsatidicy bbldak kil mVand

firn&'hgﬁ‘r?ﬁ{ﬂ%%% anst Gh L@T%mh%ﬂﬁbbmﬁ%ﬁ%é%%eﬂgg% evokes a
pamé%glg}@y%ﬁgg%gyywar LafRg RAU&fWM(S, aipgﬁ%c?g)? D, se bR @ty 30

eretn ni1s 1-4, , Yy is 1-9
5  secoadgtoxminintidesiemsitizatioh-iGlacddaleyreasd dfronrrenirapiplitade. Drugs are applied

..al koxy; is selected formthe.group.consi.sting o gy
Wit P e BREPP e AP AR b SRR e B el 9 m 1) i
posifShdl PfeW hRtirddGhRIRR MM R R uh@dakldy. Sothebh Ektinges Welektected by

one or nore substituents each i ndependently sel ected

the $I-G 7B Eist-Btb ksy]u;iom&tixﬁpbxs fdb@w dewge (Wh@pbg@ﬁumng/{g} dXgta are
colle;.JCi;ﬂ%i>< \@(ﬁﬁ?h@% ﬁ%&grgkﬂﬁggél%eéﬁt}héxpg? A ?T;{ I?éAngJSEIﬁ'O%JRAPH, and

10 sTAANKEXY; R4 is selected formthe group consisting of H,
aryl, aryl C2-6al kyl , benzyl, hydroxyC2-6al kyl Cl-6
peiGompsindy deppribedheguy sthikit theKAmrduced gadryn ofidYlBApurrent by
caid.ar ) . : | _ ti i
it AP DR o AL B € o
desdabe®atiéinl incredse thpNMD AcsvoRékyurrenhaThgmimimydeffocyive dose (MED)
CnHxFy- 6al koxy, wherein n isl-4, x is.Q-8 is 1-9 and
was jdeptifieq Y SRPTINEE g lWaSkgeRCRFatin of ﬂ%l?l’t%?thaéwr@a ective in each
15  func®Bflal assay. |

The results of these assays are shown in Table I and Table IL

Table I
20 Inhibition of KA-Induced Rundown of AMPA Current
Example No. Minimal Effective
Concentration (uM)

4 0.1%
0.1%

15 1.0

18 1.0

25 1.0

* Lowest concentration tested (MED possibly less than 100nM).
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is of a conpound of fornmula | wherein
R amd eRectaheasured in this model have been correlated to antidepressant efficacy for

drugs. The paradigm of this model is that an effective antidepressant compound will cause a
rat to make greater attempts to escape a water-filled cylinder than a rat given vehicle only.

Animals used in this study are non-naive male Sprague Dawley rats weighing between
225-350 grams. The test apparatus consists of 6 clear PLEXIGLAS® cylinders 40 cm high x
19 cm wide. Cylinders are filled to 18 cm with 25°C water. Each rat is placed in a cylinder
for a 15-minute training session. Following either subchronic or acute dosing of either vehicle
(0.5% methylcellulose) or compound, animals are brought back 24 hours later for a S-minute
test session. These test sessions are videotaped for later scoring.

Subchronic dosing consists of administering drug three times in the 24-hour period
between training and testing. The drug is administered 24 hrs., 5 hrs., and 1 hr. prior to the
test session. Acute dosing consists of administering the drug once, 1 hour prior to the test
session. Scoring is done using a time-sampling computer program. Every five seconds,
animals are rated as demonstrating one of three behaviors: immobility, mild swim, or
climbing. These sampling scores are then converted into percentages of the test session.

This invention is further illustrated by the following examples of compounds used herein,
which are provided for illustration purposes and in no way limit the scope of the present

invention.

Object Recognition Test:
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hydrogen. In StepAl , the 6-substituted pyrone 1, a
conpound which is either coomercially available or can

wo e@ditbyobe synt hesi zed by net hods wel | known PET/UR®06/009348
art (Lokot, et al, Tetrahedron 55, 4783-4792, 1999),
is reacted with a carboxylic htld chl ori de, conpound
2, in the presence of a strong organic acid, to give

t h%‘gg ?‘ﬁg’t r@%ltg)%rtkﬁ% é}ﬁl%mt%ﬁ%t%éf tI’?{Hegsu?ésr e ?bi?f}g@ﬂhﬁze (and rats)

aci Ion are
to diffepmhie bedvdenikatvaané bhknodai ¢bjsdisindis tltareﬁ)tamtablee”bﬂ the

acid or a trifluoroal kyl sulfoni¢c acid e ctloql
deterryigpiion offthe premery TRPRON I ATHER OQ@GPP@RP%@ aeeprfling to the invention.

refrhU¥est g%%ﬁt@%ﬂg%hy%?fgﬁ Sufsd dlsdibedlif quﬁ?teraﬁﬂgp@mﬂaf‘%d et al.

IS react zine 4 to formthe hydrazone,
NeueoRepan€9%.9, Fh@5- 4%%;&nnmceus A.yDeleeduryl. pigiavr Brew Res. éﬁ88 31, 47-
i.c S ch as .an

59; bser e od8ED ot LReLe Cepr G0 | Ao oAb kel ot o

Eurlﬁpyé,%cgﬁ 1897.e3¢t gg¥.1353ui tabl e al cohol s include
met hanol , ef hanol ; i sopropanol or | ene gl ycol and

suiln alfirss pb@gg% aimpeyisg d@alabﬂhamlsecqnm %@ebfdélrge@bservatlon arena is
con 35t i BE 2530 SHGAL VR S L 5 0008 o

touc b objeets I BCdrh@uht 68Himeehd MBuSe%péﬁdsmlﬁnwchlmbj debistsbered. In a
refl ux tenperature of the odganlc solvent. As shown in
secogfl @pssage efer waﬁea% 96 24 bewsoln magse sagaldesterhipdhe ebserytion

aren'é %n@%[’" fe knok fnddg?&?s 8 tn % Bih&sty é\’ﬂp Mé%nglmen a mouse

cllza esen of a’ su
recogﬁgaenﬂhe kaowl object) itasillasspédiaily q‘xammedhe anlarown obj ect After 24 hours, a

o o B o o GRS s BBt %
passh8IRRA Al fiferGbrdiR& B AR bB;jeBS 'efually intensively. The administration of a
substance having learning- and memory-improving action will lead to a mouse recognizing
the object already seen 24 hours beforehand, in the first passage, as known. It will examine
the new, unknown object in greater detail than the already known one. This memory power is
expressed in a discrimination index. A discrimination index of zero means that the mouse
examines both objects, the old and the new one, for the same length of time; i.e. it has not
recognized the old object and reacts to both objects as if they are both unknown and new. A
discrimination index of greater than zero means that the mouse has inspected the new object

for longer than the old one; i.e. the mouse has recognized the old object.

MK-801-Induced Psychosis Model:
The non-competitive NMDA receptor antagonist MK-801 induces stereotypies and

hyperactivity in rodents (Contreras et al., Synapse 2: 240-243, 1988) by interacting with the
NMDA receptor-associated ion channel, Phencyclidine, which also interferes with the NMDA
receptor, produces psychotic effects in humans similar in many respects to schizophrenia.
These findings suggest that a deficiency in glutamate transmission may be responsible in the
pathology of schizophrenia (Javitt & Zukin, Am. J. Psychiatr., 48: 1301-1308, 1991). The
neuroleptics haloperidol, clozapine and raclopride are able to reverse the behavioral changes

induced by MK-801 in rats (Carlsson et al., Biol. Psychiatr. 46: 1388-1395, 1999). Therefore
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In Step A4, reaction of the dione 6 with hydrazine 7
gi ves the desired bi pyrazole 8 . The reaction is
W y@eaedody run in an inert organi c sol vent SucPCEHESHENG/009348
al cohol at or near the reflux tenperature of the
sol vent. Schene B Schene B il-B&strates a method that
can be used to synthesize conpounds of fornula I

e MRS AR 0 BB RS P (R SER s

modebtopestigciotehtial tificacy ¢fl dotisysehododyps.group to give a
m xt ure of p03| tional isomers, conpounds 9 and 10. The
r e&epeamental e Si shed by using nmethods well known
' ”g&ﬁ@v\ﬁ%{)ﬁa@sf wellHt 256.800 5SRAL ﬁ@ﬁ&d 9 eﬁcagwoh*& 12 b/12 1 light dark
utyl carbazate tan gi ve conpound 9. Kashuma, et
cycla[l;gh"f&adm attiedlr am.) 84 rodh6F8perd®9sof 3 1Int+-S. éﬁpgrB‘Z G. lier a minimum of 5
i xtu oner 9 and react ed th y
ey ok Gy A SRR B GooRg i T mfiab ko watgr ad Libitum,
| e@ﬁ the d8Y Stife %%ﬁéhrﬁ‘e%t halsegeieatd WitR WitRnad & rVCthlC the
aryl sul fonate to produce a mxture of the O a | at ed
refe@nn@dmgsjbalbp@d@h dr dlozapine He thst gbreppenderhidenss Lfmd gompounds. After
admgn&?[ra 10P t-ll;e gaﬁsr graecr L9 ed‘&%@?r%ongeg% I gm tr??ln‘éﬁl}lﬁ%? { ! Ihaloperldol

cloz@ﬁlslas @6t eomﬁo@dsamutx&hic& sl anhnbls adeBlRamdD. injedtmebfomemg/kg
kal i ne and al kali carbonates and bi carbonates such

MK 91 pbhatssiainiards Seriediith alasehnateecryna sefond ibestione! vehigle. The
stanaa'r%rgﬁ@%o%%nﬁﬁ if;hzf§ geAﬁ&afd It &aRn ¢ %Jlﬁwc =3 f50 Te
a | ere ux

nt tot enper ature of t e org
tranﬁ‘eﬂr@demtthe fost H)(DWPﬂ'Egugim RApingds. IRhenesd@atnn)p b ;mlnutes before the

s, o R AR TRt g e Bans i 85 ey gy cach

asseSPhee. Lﬁﬁ%ot s, Qfé@liné@ ad BE1.LbAGELs GRIAShS brdulfanMH & WiRhedbfined as

conpou nds
turn-rounds of 180.degree., are assessed during 5 minute periods.

Metrazole Potentiation Assay

Male CD-1 mice (20-30 grams) are used. On the day of testing, animals are brought to
the laboratory and randomly assigned to groups. For a primary screen, the test compound is
administered intraperitoneally (i.p., 10 ml/kg) to groups of 10 mice 60 minutes prior to
challenge with metrazol (55 mg/kg sc). Post-metrazol administration animals are placed
individually into clear plastic cylinders (12 X 5 inches) and then observed for clonic seizures.
A clonic seizure is defined as a single episode of clonic spasms of at least 3-second duration.
The mice treated with metrazol are considered "potentiated" when these clonic seizures occur.

A dose range is necessary when 50% of the animals demonstrate potentiation in the
primary screen. Test compounds are tested at the 60-minute pretreatment time using 3 or

more doses with a vehicle control group. The ED50 value is determined by linear regression.

% Rx group - % vehicle group
100 - % vehicle group

Supramaximal Electroshock Assay
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30

and 15. The O al kyl ated target conmpound 16 can be
obt ai ned as depicted in StepB3 by cl eavage of the
woR@bkaryxar bonyl fromthe positional isonmers RRI/ESIOABI348
The cl eavage can be acconpljshed by nethods that are
well known in the art, for é%%hple by acid or base
treatnent of 12 and 13 . Simlarily, StepB4 enploys

i dephL ed. tol e i il .

N S L GRS SRR b i g iiled water and if
insofubld Dwirfegtanestadded Cvatbkaramelsuseivet vehade &g are rhginely

bi.ol ogi.cal properties of the conpounds of this '
admftfera A RPeRIRoH b (BRFHe SleARIRE Hremeeph JoRrEPeht 1) The
dosde® vbmidigroidhiiyst rate the invention. However, they

Shoul d not be construed as Iimting the invention in

anyA ennstaot curSpit sipRiorraiRiet teithe Apestiradessibed by Woodbury and

ou LG 90, B35l S2L5% i BB L3R e pr v

curréfDahll Ghratibfl eI SR ordD ERUMSIR! & 1G] 91280 A KISV is sfficient to
(&zn fied in house by protein production. Eu-anti-GST
pro

¢ FHssPr taoes [ R0°4 93 s9ntilities. and DELFI A Enhancenent
T LR Y T
tonukl RS cliomiz-axprnteded nbimdized percest idBibitival relafiss Byvehicle control. A
time response is carried out using 6 animals per group. Animals are tested at 30, 60, and 120
min post-drug. Additional time periods are tested if indicated by previous tests. When peak
activity has been determined, a dose-response is initiated, using 10 animals per group at that
time period. The ED50 and 95% confidence interval are calculated by computerized probit

analysis.

Synthetic Examples

General

Commercial reagents and solvents are used as received. 'H NMR spectra are recorded on
a Varian MercuryPlus-300 (300 MHz) or Varian Unity Inova (400 MHz) spectrometer as
indicated. Proton chemical shifts are reported in & ppm relative to internal tetramethylsilane
(0.0 ppm). MS (LC-MS) data is obtained using a Micromass LCT time of flight mass
spectrometer with electrospray ionization and 5 min data acquisition time for m/z 100 to 1000.
LC (LC-MS) is performed using a Hypersil C18 column (4.6x50mm, 3.5u) with mobile phase
of 0.1 % TFA in H,O (A) and 0.1% TFA in ACN (B) and a gradient of 5% to 100% B over 3
min followed by 2 min at 100% B. Alternatively, a Platform LC-MS with electrospray source
may be used with a HP1100 LC system running at 2.0 ml/min, 200 pL/min split to the ESI
source with inline HP1100 DAD detection and SEDEX ELS detection. A Luna C18(2)
column (30x4.6mm 3 ) is used with a gradient of 5% to 95% B over 4.5 min with mobile
phase of 0.1% formic acid in H0 and 0.1% formic acid in ACN (B). HPLC purification is
performed on a Varian ProStar system using a reversed-phase C18 column with a linear

gradient of ACN /H,O containing 0.1% trifluoroacetic acid.



Pl ates are coated wth 50ul of Spinophilin/TBS
solution (50ug/m) or 50ul of TBS buffer ( O control)
wa@paeitooubat ed overni ght @C. Test compounds aPE&T/US2006/009348
prepared and diluted in 96-well polypropyl ene pl ates
usi ng a Labsystens Wl lpro 24uid Handl er. After
washing the plates 3 tines with TBS using the Elx-405
(Bi ot ek) pl ate washer, thelﬁéﬂg%ypds are transferred
fromthe 96-well plate to t 4-wel | plate using a
Mul ti mek (Beckman) |iquid handler. GST-PPI, 50u
(2.5ug/mM) is then added to t plate. Plates are
i ncubated for 3-6 h @oomte ure. The plates are
washed 3 tinmes as above and Eu- anti - GST
anti body (~50 ng/m) are adgled pusing a Multidrop
(Titertek) nodule and all L ncubate for 30 mn
at roomtenperature. The plates are washed 3 tines as
above and | OQul of Enhancenment Solution are added with
the Multidrop nodule and allowed to incubate for 1 h @
roomtenperature. Plates are read in the Farcyte

(Tecan) Fluorescence, reader usjng.Europi setting.
Conpounds are evggﬁﬁggégﬂﬁﬁﬁﬂﬁgﬁgﬂgéﬁwEﬁggb%ﬁinhibit
the interaction of Spinophilin (6xH s) and GST-PPl by
measuring a reduction in the fluorescence signal.

Nishalug é-hyuixy-CcrcthyRpyondi-ony @ 2-6aVnmel) MMDAlvonracetia acid

[ Pr.ef,r, rty cal r.ons. . Neuronal .
(sorpfl A A1 00RE ) GiorBEHIRPS groRF e Rt hispixpysp reflux for
hou€ B ittty otitigmadite ind & rbduiee kfesast AdH 30nl batvater, extract
acutelg@dissociated usj ng procedures simlar to

ar e
withy ¢ilad acefaledpPpbEd)pmd vosbiteyhe mgagic latery) Washywith brigg apd dry

; e : I 0 i .
(odfil SR o FhosBbeaoh 08 BT AR AE W RE R ) fbvice s e
(34.Smholh)enf 3PkcELyil 8t-ldssec6-atttlayigypdnaZede.i n an oxygenat ed
LCI\%E ?1\%3—?{) m/z 169, retention time 3.24 min.

Example 2
F.
N
OH NI”r
| N
O O

3-{1-[(2-Fhuoro-pheny])-hvdrazono]-ethyl}-4-hydroxy-6-methyl-pyran-2-one

To 2-fluorophenyl hydrazine hydrochloride (0.16g, 1.0 mmol) in methanol (8ml) add MP-
carbonate (1.0g, 3.3 equivalents). Shake this mixture at room temperature for 1 hour. Filter
the resin and wash with methanol. To the filtrate add (2-fluorophenyl)-hydrazine (0.134g,
0.80mmol). Shake the reaction mixture at room temperature for 2 hours after which evaporate

the solvent under reduced pressure. Recrystallize the solid from a minimum amount of



contai ning papain (Sigma, 0.8 ng/m) in HEPES-buffered
Hank' s bal anced salt solution (HBSS, Sigma) at room

wao eovpaomdiire. After 40 minutes of enzyne di geseCDOS2006/009348
tissue is rinsed three tinmes in the | ow Ca+2,
HEPES- buf f ered sal i ne and ne€hani cal | y di ssoci at ed
wWth a graded series of fire-polished Pasteur

' The I i [ into 5
metBR P B 1SR 0. TR LIRS e PRyl oS+
hydoky&-iNethghpyman@rdéred ni cr oscope. \Wol e-cell Recordi ng

of AVPA and_ NVDA: Whol e-cel |l recordings of whol e-cell
LCM%I@”%EQ?}W@ 2P uFstentios tiAp? d§ Mhandard vol t age cl anp
techni ques (Yan et al., Nat Neuroscience, 1999; Wang
et al., J Neurosci, 2003; Tyszkiewicz et al., J
Physi ol ., 2004). The i nt emxampsal uti on (inside the
pat ch pipette) consists of (in nmV: 180
N- net hyl - d- gl ucam ne (NM5, 40 HEPES, 4 Mpd 2, 0.1
BAPTA, 12 phosphocreati ge, & Na2ATP, 0.5 Na2GIP, 0.1
| eupeptin, pH = 7.2-7.3\\ 263 psm L. The ext ernal
sol ution consists of (i : aCl, 20 Csd, 10
HEPES, 1 Cad 2, 5 Bad 2, 12 ge, 0.001 TTX, 0.02
glycine, pH 7.3-7.4, 300-30®9"nO§im L. Recordings are
obtained with an Axon Instrunmeniis 2P0B patch clanp
anplifier that is controlled 3 pnitored with an |1 BM
PC runni ng pCLAMP (v. 8) wth ¥ gi Data 1320 series
interface (Axon instrunments). Ellectrode resistances
are typically 2-4 MNin the bath. After seal rupture
toattain whol e-cell recording conditions, series
1l é4P o ehédyl 18-yl Soradpediytied] M43+ HOU-vdRblutane-1, 3-dione
periodically nonitored. The cell nenbrane potential is
held at -60 n¥W. The application of KA (200 mV) or NVDA

KR At feliux ifey MIcit-3L [ RR2 SRIoWS-b Ry Sk ERnE]-ethyl} -4-hydroxy-6-methyl-
pyran-2-one (0.045g, 0.163mmol) in acetic acid (0.3ml). Add heptane (3ml) and evaporate

the mixture to dryness to give 1-[1-(2-fluoro-phenyl)-3-methyl-5-0x0-4, 5-dihydro-1H-
pyrazol-4-yl]-butane-1, 3-dione (0.045g, 0.163 mmol). Use this material for the next step
without further purification.

LCMS (M+H): m/z 277, retention time 2.05min.

Example 4

/N‘NH

\
HO /N/N

2'-(2-Fluoro-phenyl)-5,5'-dimethy]-2H, 2°H-[3.4’] bipyrazolyl-3'-ol
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20

partially desensitizing inward current. KA or NVDA is
applied for 2 seconds every 30 seconds to mnimnm ze
waele®ensions zat i on-i nduced decrease of current ap@i/U$200€009348
Drugs are applied with a gravity-fed 'sewer pipe
system The array of applica2fon capillaries (ca. 150
mmi.d.) is positioned a few hundred m crons fromthe
cell under study. Solution changes are effected by the
SF-77B fast-step solution stinmulus delivery device
( Wargaes 1L S(Qfﬂiféﬁdlbﬁényl)@hfbt}%g(%-&@J—A,@'—‘&iﬁﬂdﬂ&- TH-ph¥az MR y1]-butane-
sof tware and anal yzed with OGRAPH, KALEI DOGRAPH, and
1, 3-gione\P 09§ 2, Qotpdoumel s hrbrazine hidratedP 81l o, i0ni7nynel) fmethanol (1.6ml).
Heaﬁﬁé %%%HSE gu)r( %daq %}h&f fof\ylgﬁho%fg da[f?ep 'izvhpéﬁt e@a#:&ﬁfe the ethanol. Wash the
stabi'lrzing e agoni'st-evoked current of Increasing
residugevigudicklotomdthdsewo $ive 20 flaciodphandes,b bichetint-2Hn 2°H-[3,4°)
. _increase the NVDA-evoked current. The mi nimm
blPYé%ZPbgﬁi%(Oo(Z?@é, MEAHMREs i dentified by deternining the

LCI\%I%’Y&ZIZ%RP@V&C%E Fét‘éritf%ﬂtﬁ’ﬁei.@@hﬁh.tor that was effective

unctional assay. The results of these assays
are shown in Table | and Table Il. Table | Inhibition
of KA-1nduced Rundown of A ﬁ%$rent * Lowest
concentration tested (MED P8 %y | ess than
100nM . Tabl e Il Increase of NVDA- Evoked Current
Porsolt's Forced Swi m Test:
Z “NH
\
HO /N/N
Cl

2'-(4-Chloro-phenyl)-5.5'-dimethvl-2H, 2'H-[3.4"] bipvrazolyl-3'-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 4-
chlorophenyl hydrazine hydrochloride according to the procedure illustrated in Examples 2, 3
and 4.

LCMS (M+H): m/z 289, retention time 2.72 min.

Example 6



The effects nmeasured in this nodel have been
correlated to antidepressant efficacy for drugs. The
w@aradiyns of this nodel is that an effective PCT/US2006/009348
ant i depressant conmpound w || cause a rat to nake
greater attenpts to escape a?Wwater-filled cylinder
than a rat given vehicle only. Animals used in this
study are non-naive nale Sprague Dawl ey rats wei ghi ng
bet ween 225-350 grarns. 4t €siH appar at us consi sts of
6 clear PLEXIGLAS(r) cylin 40 cm high x 19 cm
wide. Cylinders are filled to\l8 £mw th 25C wat er.
Each rat is placed in a cylindgr\for a 15-minute
traini ng session. Foll ow ngoei New subchronic or acute
dosing of either vehicle (0.5% et hyl cel |l ul ose) or

conpound, aninmals are brought _bask 24 hours |ater for
a 5-mnute test session. Thest sessions are

vi deot aped for |ater scoring. SybChroni ¢ dosing
consists of adm nistering drug fhree tines in the

24- hour period between training-and testing. The drug
is adm nistered 24 hrs., 5 hrs., and 1 hr. prior to

the test session. Acute dosing consists of
adm ni i ng the drug.once, 1. hour priaor to th? %esf
i FSORTOPY g 4° 1 hip olyl-3'-0

conmput er program Every five seconds, animals are
rated as denonstrating one of three behaviors:
imobility, mld swm or clinbing. These sanpling

1.h i f
e PR g BB 3 d B PRI Gy i g bna 4+
isopfaplylpheh iy éesainp hedroctlog dapeuriise 10sRe pleedirs illustrael idEfamples 2,

provided for illustration purposes and in no way limt
anfe scope of the present invention.

LCMS (M+H): m/z 297, retention time 2.85 min.

Example 7

/N\NH

I\
HO™ N

2'-(4-Fluoro-phenyl)-5.5'-dimethyl-2H, 2'H-[3.4"] bipyrazolyl-3'-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 4-
fluorophenyl hydrazine hydrochloride according to the procedure illustrated in Examples 2, 3
and 4.

LCMS (M+H): m/z 273, retention time 2.00 min,



bj ect Recognition Test: The object recognition test is
a nenory test. It nmeasures the ability of mce (and
wo 2008)101903 di f ferenti ate between known and unknP@FIUS2006/009348
objects and is therefore suitable for the
determ nation of the menory-®2fproving action of the
conpounds according to the invention. The test can
generally be carried out as described in the
literature. (Blokland et al. NeuroReport 1998, 9,
4205-4208; Ennaceur, A , Bxhaewg, J., Behav. Brain
Res. 1988, 31, 47- 59; Ennaceur, A, Mliani, K
Psychophar macol ogy 1992, 109, 321-330; Prickaerts, et
al. Eur. J. Pharmacol. 1997, 337, 125-136). In a first
. \. .

passage, a nouse in an ot h@r wiske enpty, relatively
| arge observation arena is fronted with two
i dentical objects. The nouse W ext ensi vel y exam ne,
i.e. sniff and touch, both obj/cls. The anount of tine
the nouse spends with eachHObjegtis scored. In a
second passage, after an interval of 24 hours, the
nouse is again tested in the ofServati on arena. One of
t he known objects is now repl @ by a new, unknown
obj ect. When a nouse recogni zexthe known object, it
W Il especially exam ne the unkpown object. After 24
hours, a nouse, however, has TR
object it has already exam ned ifn the first passage,

5 and will therefore inspect both objects equally
intensively. The adm nistration of a substance havi ng
| eab i Deme B2 B Yoo RERN e AR I OB M3 4 AR13"0]
nouse recogni zi ng € obj ect already
beforehand, in the first passage, as known. It w |

exam he..new _un wn ,0obj e [ reater, detail_than
L R E BRIk s 5s ao  o
trifuoromethylphenyl hydrazine according to the procedure illustrated in Examples 2, 3 and 4.
10 LCMS (M+H): m/z 323, retention time 2.88 min.

Example 9

/N\NH

1\
HO SN

15 2" -Cyclohexyl-5.5"-dimethyl-2H-2"H-[3.4]bipyrazolyl-3*-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and

cyclohexylhydrazine hydrochloride according to the procedure illustrated in Examples 2, 3
and 4.

20  LCMS (M+H): m/z 261, retention time 1.80 min.



expressed in a discrimnation index. A discrimnation
i ndex of zero neans that the nobuse exam nes both
wokjeat®p3 t he ol d and the new one, for the saneCT/E8p061009348
of time; i.e. it has not recognized the old object and
reacts to both objects as if2%hey are both unknown and
new. A discrimnation index of greater than zero neans
that the nouse has |nspeﬁ%§d E EoneM/object for | onger
than the ol d one; i.e. has recogni zed the
ol d object. MK-801-1nduced Rsychosis Mdel : The
non-conpetitive NVDA rece (orNHntagonlst MK- 801
i nduces stereotypies and h ractpvity in rodents
(Contreras et al., Synapse 2 : 0- 243, 1988) by
interacting with the NVDA rec -associ ated ion
channel . Phencycl i di ne, wii@ S0 interferes with the
NMDA receptor, produces psychot|{c effects in humans
simlar in many respects to sefi zpphrenia. These
findi ngs suggest that a defic y in glutamate
transm ssion may be responsi bl n the pathology of
schi zophrenia (Javitt & Zukin, J. Psychiatr., 48:
1301-1308, 1991). The neurolepflcs hal operi dol ,
cl ozapi ne and raclopride are able to reverse t he
behavi oral changes induced by MK-801 in rats (Carlsson
et al i ! ﬁe 388 13853 41 38R razolyl-3'-ol
There activity and stereotypies
in rats may represent an appropriate aninal nodel to

%é"rﬂta?thH PEhE BBt bt peee i SO A R g one and 4
meﬂ%ﬁé}E (ﬁﬁﬁn@%@%l@n@@iccgﬂﬁ% t@ﬁh@prl)gechfré AlRirhied Mt Examples 2,

dar cycle (lights on at 7.00 a.m) at a room
3anddnperature of 2 1.+-.2.degree. C. for a mininmof 5

LCMS (M+H): m/z 285, retention time 1.96 min.

Example 11

/N\NH

Y

HO™ N\

2'-(3-Fluoro-phenyl)-5.5"-dimethyl-2H, 2'H-[3.4'] bipyrazolyi-3'-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 3-
fluorophenyl hydrazine hydrochloride according to the procedure illustrated in Examples 2, 3

and 4.
LCMS (M+H): m/z 273, retention time 2.45 min.

Example 12
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days before testing. Al animals are given access to
comercial food and tap water ad libitum On the day
w@booshe9experi nent, rats are treated w th ref ePE€nUS2006/009348
drug vehicle, the reference drugs hal operidol or
cl ozapi ne, the test compound3@ehicle, or test
conpounds. After adm nistration, the rats are returned
to their hone cages for 15 m nutes. The hal operi dol,
cl ozapi ne, test conpound and vehicle treated ani mals
receive an i.p. injectign 0.3 ng/ kg MK-801. The
remai ning rats treated with plrhcebo recei ve a second
i njection of vehicle. The ndard i njection volune is
2.0 mM/kg. After 10 mnutes i e hone cages, rats
are transferred to the test Pl exi gl as,
29.tines. 12. tines. 12 cn),H@ m NGt es before the
assessnent for acconodation. The test box is cleaned
with 70% et hanol before each (@ ; snment. Stereotypies,
defined as wall-contacts wt g snout, and
| oconotion, defined as turn-rownds of 180. degree., are
assessed during 5 mnute periods. Mtrazole
Potentiation Assay Male CD-1 mce (20-30 grans) are
used. Ons Reutaphetyli-63t-hithth ADHTBIS.[£4¢ biyPHER-31.6]
the | aboratory and randomiy assigned to groups. For a
primary screen, the test conpound is adm nistered

i nt,raperitaoneal | i+ P, 210 m/ to gro of
i REHRS e P Zmifpint Bant 3kt ArGlraad A A e g end 2-
metifHpHed yBIE)dra RS hy iBIhl A7l acoshHi 3! t6 tieAro Sstlusd il Bt fte®IrEExamples 2, 3
placed individually into clear plastic cylinders (12 X
and 4. i nches) and then observed for clonic seizures. A

LCNGS P01 B0 S8) MR rds BRI @5 ST nal e epi sode of

spasns "'eas -second durati on.

Example 13

/N‘NH

[\
HO™ SN

)<F

F~OF

55'-Dimethyl-2'-(4-trifluoromethoxy-phenyl)-2H. 2'H-[3.4'] bipyrazolyl-3'-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 4-
trifluoromethoxyphenyl hydrazine hydrochloride according to the procedure illustrated in
Examples 2, 3 and 4.

LCMS (M+H): m/z 339, retention time 3.02 min.



The mce treated with netrazol are considered

"potenti ated” when these clonic seizures occur. A dose
WO 2009201983 necessary when 50% of the ani mal s der@nES2084/609348

potentiation in the primary screen. Test conmpounds are

tested at the 60-ninute pret3fatnent tinme using 3 or

nore doses with a vehicle control group. The ED50

val ue is determ ned by |ipear re ression. % Rx group -

% vehicle group 100 - %v ﬁ?@ﬂ%‘group Supr anmaxi nal

El ectroshock AssayMale CD-INgice ( 18-30 g) are used.

Drugs are prepared using dfstiNHl ed water and if

i nsoluble a surfactant is ntrol animals

receive vehicle. Drugs are ro el y adm ni st ered

intraperitoneally. The route m ni stration may be

varied (p.o., s.c). The dd¥ge nOlune is 10 m/kg. A

constant current stinmulator, sipmlar to the apparatus

descri bed by Wodbury and Daveapoyt (Arch. Int.

Phar macodyn. 92: 97-107, 1952) delivers a 60 Hz shock

of variable current and duratiow through cornea

el ectrodes. A 0.3 s, 25 mA shock (50V) is sufficient

to produce extensor tonus in 95% of control mce. A

conmpound i s considered to give protection if the nouse

does not exhibit extensor tonus. Protection is

expressed as nornalized percent inhibition relative to

5 vehi cl g o lyi-ofalh iy A1 1251 $81 bR rdty1UsbNY
6 ani up. , , and
120 m n post-drug. Additional tinme periods are tested

3 Plrer;])gllrect te(teiﬂe BXmBEuench f%]rﬁ 3t-a%2ttyf-'4- yi ?or;(}Béq?ni%thyl-pyran-Z-one and 4-

methyl-phenyl hydrazine hydrochloride according to the illustrated in Examples 2, 3 and 4.
LCMS (M+H): m/z 269, retention time 2.44 min.

10
Example 15
Z “NH
i\
N
15 5.5'-Dimethyl-2'-(3-methyl-phenyl)-2H, 2'H-[3.4'] bipyrazolyl-3'-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 3-
methylphenyl hydrazine hydrochloride according to the procedure illustrated in Examples 2, 3
and 4.
20  LCMS (M+H): m/z 269, retention time 2.46 min.



activity has been determ ned, a dose-response is
initiated, using 10 animals per group at that tine
w@ensaaoodThe ED50 and 95% confidence interval BECEUS2006/009348
cal cul ated by conputerized probit analysis. Synthetic
Exanpl es General Conmercial -82agents and sol vents are
used as received. 1H NWR spectra are recorded on a
Vari an MercuryPl us- 300 ( 1 é or Varian Unity Inova
(400 MHz) spectromneter as | e ?ed. Prot on chemi cal
shifts are reported in d ppmrelative to internal
tetranmet hyl silane (0.0 pp M5 (LC-MS) data is
obtai ned using a Mcr time of flight nass
spectronmeter with el ectrgspyay ionization and 5 mn
data acquisition tinme for to 1000. LC (LC M)
is performed using a Hypersi 8 colum (4.6x50mMm
3.5m with nobile phase pH-6\1 86 TFA in H2O (A) and

a Platform LCGMs with el ect ay source nmay be used
with a HPl 100 LC systemru at 2.0 mM/mn, 200
nm./mn split to the ESI source with inline HPl 100 DAD
detecti on and SEDEX ELS detection. A Luna O 8(2)
col um (30x4.6nm 3m ) is used with a gradl ent of 5%to
5 95% B o%&kDin&hyli H-(Riethylwphenve2IdheiHe 3l piraadlgl3iad
acid in H2Cand 0.1% fopnic acid in ACN (B). HPLC
purification is performed on a Varian ProStar system

USiPRgare the YiflE S6MpORSRok!3- R e§RULHTArdML Lnfeth 1 PSBIn-2-one and 2-
ethylphenylhydrazine hydrochloride according to the procedure illustrated in Examples 2, 3
and 4.
10 LCMS (M+H): m/z 283, retention time 2.32 min.

Example 17

Cl
Cl

15 5.5'-Dimethyl-2'-(3,4-dichloro-pheny])-2H, 2'H-[3.4"7 bipyrazolyl-3'-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 3,4-
dichlorophenyl hydrazine hydrochloride according to the procedure illustrated in Examples 2,
3 and 4.
20 LCMS (M+H): m/z 323, retention time 3.04 min.
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gradi ent of ACN /H20 containing 0.1%trifiuoroacetic

aci d. Exanpl e 1 3-Acetyl - 4-hydroxy-6-nmet hyl - pyran- 2-one
we@sabres 4- hydr oxy- 6- met hyl - pyran- 2- one (12. 6BCT/US2006/009348

100mmol ) in trifluoroacetic id (50m). and add 7.8g

(100mm ) of acetyl chloride™fopw se. Heat this

m xture at reflux for 5 hours. Evaporate the reaction

m xture under reduced pr c14dd 50n of water,

extract with ethyl acetate n1 x3) and conbi ne the

organi c layers. Wash wdh I ne and dry (sodium

sul fate). Chromatograph o ica gel, eluting wth

chl oroformto provide 5.8 . ) of

3-acetyl - 4- hydr oxy- 6- net hyl - n-2-one. LCVS (M+H):

mz 169, retentlontlrre3§ I Ny Exanpl e 2

3-{1-[(2- Fl uor o- phenyl) htg} ynoi

}-4-hydroxy-6-methyl -p yran-2-ane To 2-fl uorophenyl

hydr azi ne hydrochl oride (0.1 1.0 mol ) in methanol

(8m ) add MPcarbonate (1.0g, equi val ents). Shake

this mxture at room tenperature fet 1 hour. Fllter

the reaction mxture at roomtenperature for 2 hours
after which evaporate the sol vent under reduced
pr @ssparecthe B¢ cympeurd fzan Brasetyb# ity dfaxyrd-meth yripyram-2-one and 3-

chlogpn?l%rq%l(}%]:i%%ﬁlgﬁxggwgﬁd Og{:]z%) 3g B%@ﬁe%ééc%}&% stx)ate% in Examples 2, 3
and hydr oxy- 6- net hyl - pyran-2-one. LCVMS (MtH): m z 277,

retention tine 2.74 nn.
LCMS (M+H): m/z 289, retention time 2.28 min.

Example 19

/N\NH

]\
HO™ SN

2'-(4-tert-Butyl-phenyl)-5.5'-dimethyl-2H. 2°’H-[3.4°] bipyrazolyl-3'-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 4-tert-
butylphenylhydrazine hydrochloride according to the procedure illustrated in Examples 2, 3
and 4.

LCMS (M+H): m/z 311, retention time 2.62 min.

Example 20



Exanpl e 3 1-[1-(2-Fl uoro-phenyl)- 3-nethyl - 5- oxo- 4,
5-di hydr o- 1H pyrazol -4-yl] -butane-1 3-di one Heat at

wo edobax9bdr 1 hour PCT/US2006/009348
3-{I-[(2-fluoro-phenyl)-hydrazono] - et hyl } - 4- hydr oxy- 6-
met hyl pyran- 2-one (0.0459,'§ﬁ163nnnl) in acetic acid
(0.3m ). Add heptane (3m) and evaporate the m xture
to dryness to give N
1-[1- (2-fl uoro- phenyl ) - N
1Hpyrazol - 4-yl] -butane-
mmol ). Use this material for
further purification. LCVMS (MyAH) \
time 2.05m n. Exanple 4 2'HQZ-
)-5,5 -dinethyl-2H, 2H -[3,4']
1-[1-(2-fluoro-phenyl)-3-nethyl
5-di hydr o- 1H pyrazol - 4-yl ] - but ang
0. 163mmol ) hydrazi ne hydrate (£-8
ethanol (1.6m ). Heat the rea

b- 5- oxo0- 4, 5-di hydro-
—3-di gne (0.045g, 0.163
ext step w thout

mz 277, retention
ddr o- phenyl

bi pyrazol yl -3'-ol Add to
- 0X0- 4,

- 1, 3-dione (0.045q,
1 6g, 0.32mmol) in

m xture at reflux
ate the ethanol. Wash

for 1. 5 hours after whi ch evapy

bi pyrazol yl - 3' "ol (0. ozsg,o 102rmol ) . COVB (I\/H—|) m z
273, retention tine 2.16 mn. Exanple 5
2" Pedratdine "tl‘ﬂeféb ?M\hacri%@rﬁ 3= HefBUtAAldr - 6-%héth§[l-?1>tyﬂaxx12—one and

bi pyrazol yl - Prepare the title conmpound

5  phegthydlydypzige mlfjtﬁ%a@ym@m&tp K¢ prgpedirie QIU@W@te@ HeExamples 2, 3 and 4.
LCMS (M+H): m/z 283, retention time 2.07 min.



chl orophenyl hydrazi ne hydrochl oride according to the
procedure illustrated in Exanples 2, 3 and 4. LCMS
W@ kobfilo19nd z 289, retention tine 2.72 mn. ExanptBUS2006/009348

62' - (4-1sopropyl -phenyl)-5,5 -dinethyl-2H, 2'H][3, 4]

bi pyrazol yl -3" -0l Prepare tmédtitle compound from

3-acetyl - 4- hydr oxy- 6- net hyl - pyran- 2-one and 4-

i sopr opyl phenyl hydr azi ne Eygﬁéxahorlde accordlng to

the procedure illustrated 1n anples 2, 3 and 4. LCMVB

(MtH): mlz 297, retention tine 2.85 mn.
-(4-FIuoro-phenyl)-S,S'}finethyI-ZH, 2'H[3,4']

bi pyrazol yl -3"-ol Prep title conpound from

3-acetyl - 4- hydr oxy- 6- net pyran- 2- one and 4-

fl uor ophenyl hydrazi ne hydr ride according to the

procedure illustrated in Exagpl\es 2, 3 and 4. LCMB

(MH): i z 273 _retentiop A 00 mn. Exanpl e 8

5,5 -Dinmethyl-2"-(4-trifluorofethyl -phenyl) -2H,

2'H-[3,4‘] bipyrazonI-S'-oI Prepare the title

conpound from 3-acetyl -4- hyd - 8- et hyl - pyran- 2- one

and 4- trifuoromethyl phenyl jire according to the

procedure illustrated in Exanples 2, 3 and 4. LCVS

(MtH): mz 323, retention time 2. 88 mn. Exanple 9

5.5'-Dimethyl-2'-(3-trifluoromethyl-phenyl)-2H. 2'H-[3.4'] bipyrazolyl-3'-ol

5
Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 3-
trifluoromethylphenyl hydrazine hydrochloride according to the procedure illustrated in
Examples 2, 3 and 4.
LCMS (M+H): m/z 323, retention time 2.62 min.
10
Example 22
"
]\
HO™ S
N
15 2'-(1-Benzyl-piperidin-4-y1)-5,5'-dimethyl-2H. 2°H-[3.4’] bipyrazolyl-3'-ol

Prepare the title cmpound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 1-
benzylpiperidin-4-yl hydrazine dihydrochloride according to the procedure illustrated in
Examples 2, 3 and 4.

LCMS (M+H): m/z 352, retention time 1.52 min.



2" -Cycl ohexyl -5,5 -dinmethyl -2H2"H[3,4]b

i pyrazolyl-3"-ol Prepare the title conpound from
W@2@6a0h3 4- hydr oxy- 6- met hyl - pyran- 2- one and PCT/US2006/009348

cycl ohexyl hydrazi ne hydrochl ori de according to the

procedure illustrated in Exadfles 2, 3 and 4. LCMVB

(MtH) : mz 261, retention tine 1.80 m n. Exanple 10 5,

5'-Di net hyl -2' - (4- net hoxy- phenyl )-2H 2'H[3,4"]

bi pyrazolyl-3"-ol Prepare the title conpound from

3-acetyl - 4- hydr oxy- 6- met hyEx@piare32- one and 4-

nmet hoxyphenyl hydrazi ne hydrochl ori de according to the

procedure illustrated in Exanples 2, 3 and 4. LCMS

(MrH): mlz 285, retentio tine 1.96 mn. Exanple 11

2' - (3- Fl uor o- phenyl 5~%-dimet hyl - 2H. 2H

-[3,4" ] bipyrazol yl -3 -ol—=Rrepare the title conpound

from 3-acetyl - 4- hydr oxy- 6- ket iyl - pyr an- 2- one and 3-

fl uor ophenyl hydrazi ne hyd oride according to the

procedure illustrated iHOEXgmpl es 2, 3 and 4. LCVB

(MtH) : mz 273, retention tipe 2.45 pmin. Exanpl e

122' - (2- Met hyl - phenyl ) - 5, 5' - digretayt OB H,

2'H[3,4 ]bi pyrazolyl -3 -ol Pr the title conmpound

from 3-acetyl - 4-hydroxy-6-nmeth pyr an- 2-one and 2-

2'-(3-Hydroxy-benzyl)-5.5'-dimethvyl-2H, 2'H-[3.4'] bipyrazolyl-3'-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and 3-
hydrazinomethylphenol dihydrochloride according to the procedure illustrated in Examples 2,
10 3 and4.
LCMS (M+H): m/z 285, retention time 1.57 min.
Example 24

15 2'-Benzyl-5. 5'-dimethyl-2H. 2°H-[3.4’] bipyrazolyl-3'-ol

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and
benzylhydrazine dihydrochloride according to the procedure illustrated in Examples 2, 3 and
4.
20  LCMS (M+H): m/z 269, retention time 1.95 min,

Example 25



met hyl phenyl hydrazi ne hydrochl ori de according to the
procedure illustrated in Exanples 2, 3 and 4. LCMS

W@ kobflo19nd z 269, retention tine 1.70 m n. ExanptBUIBR06/009348
55'-Di net hyl -2' - (4-trifluoronet hoxy-phenyl)-2H.
2'Hr3.4'] bitpyrazolyl-3 -oB7Prepare the title
conpound from 3-acetyl -4- hydr oxy- 6-net hyl - pyran- 2- one
and 4- trifluoronethoxyphenyl hydrazine hydrochl oride
according to the procedure illustrated in Exanples 2,
3 and 4. LCMS (MtH): m z_33 retention tinme 3.02
m n. Exanpl e 14 5,5' - Di met iyl - P (4- net hyl - phenyl ) - 2H,
2'H[3,4 ]bi pyrazol yl -3 -ol epare the title conpound
from 3-acetyl - 4- hydr oxy- 6-neth pyran- 2-one and 4-
met hyl - phenyl hydrazi ne hydro I de according to the
illustrated in Exanples 2,H8 ang"4. LCMS (M+H): m z
269, retention tinme 2.44 mn. anpl e 15
5,5 -D nmet hyl -2' - (3-net hyl - phef
2H[ 3,4 ] bi pyrazolyl -3'-ol Prg
from 3-acetyl - 4- hydroxy-6-neth
nmet hyl phenyl_ hydrazi ne_ hydrqchl
procedure i ¥ - H

pyran-2-one and 3-
tlo t he

acggr.lﬂguo

Prepare the title compound from 3-acetyl-4-hydroxy-6-methyl-pyran-2-one and
phenylhydrazine according to the procedure illustrated in Examples 2, 3 and 4.
LCMS (M+H): m/z 255, retention time 1.77 min.

Example 26
N

7 “NH

I

N

5'-Methoxv-5, 3'-dimethyl-1'-phenvyl-2H.1'H-[3.4']bipyrazolyl
>( 0

O}ﬁ /é O_/<

No o N

&) L)

/N /B
HO NN HO— N N

[fij
(B)

(A)



LCMS (MrH): mlz 269, retention tine 2.46 m n. Exanpl e
16 5,5 -Dinethyl -2'-(2-ethyl-phenyl)-2H, 2'H][3,4"]
whe@gnewaed yl -3' -0 | Prepare the title conpoundPET/U82006/009348
3-acetyl - 4- hydr oxy- 6- net hyl - g ran- 2-one and 2-
et hyl phenyl hydrazi ne hydroch I de according to the
procedure illustrated in Exanples 2, 3 and 4. LCMS
(MtH): mlz 283, retention tinme 2.32 mn. Exanple 17
5,5'-Di net hyl -2' - (3, 4-di chl oro-phenyl)-2H, 2'H[3,4"]
(AR pPHKaDalE,3 AimethyPl bpad1-1 e (3 1bBveesRoAndrioxlit acid tert-butyl
3-acetyl - 4- hydr oxy- 6- net hyl - pyran-2-one and 3, 4-
di chl or ophenyl hydrazi ne hy&8&hl ori de according to
(B% BeHRERGSIH SritletnyBh Bl d1- 1 B TR S Rztyl-3 - AR xic bl Rert-butyl
Nz 323, retentron tinme 3.04 nln.exanpl e 13
5 S. 5' EXnethyI 2' -f3-chl oropksteyn- 2H. 2' H[ 3, 4]
bi pyrazolyl-3"-ol Prepare the title conpound from
3-acetyl - 4- hydr oxy- 6- net hyl - pyran- 2- one and 3-
C hh%rmlmmethmdpﬁéiyngﬂhw{ ?ﬁﬁl*] ‘B‘iﬂﬂ@zo%ﬂ%ﬂ(mgl %Bhbﬂmnol)
procedure ill'ustratéd in

(ExgniplefR5) iy ethaz@b(4 mbtadd tterbhutvl mbakza@EIOrﬁZﬁg, (S ktmnel).1deat at reflux

for 1.5 hours, after which evaporate the ethanol. Chromatography on silica gel, eluting with

10 50% ethyl acetate/heptane provides 0.101g of a mixture of positional isomers A and B. Use

the mixture for the next step.

LCMS (M+H): m/z 355, retention time 1.97 min. and 3.24 min., respectively.

/N\Nji—_o/ééi O_d<$

_ \
\
0y ~0 /N/N
15
©) D)

(C).5’-Methoxy-5.3"-dimethyl-1"-phenyl-1"H-[3.4 " ]bipyrazolyl-2-carboxylic acid tert-butyl

ester
(D)5’ -Methoxy-5.3"-dimethyl-1"-phenyl-1"H-[3.4 Jbipyrazolyl-1-carboxylic acid tert-butyl
20 ester




10

15

2'-(4-tert-Butyl -phenyl)-5/5 -dineth yl-2H 2'Hr3. 4
bi pyrazol yl -3'-ol Prepare the title conpound from
W@2@6a0h3 4- hydr oxy- 6- met hyl - pyran- 2- one and PCT/US2006/009348
4-tertbutyl phenyl hydrazi ne hg%;ochloride according to
the procedure illustrated in anples 2, 3 and 4. LCMS
(MH): mz 3 11, retention tinme 2.62 mn. Exanple
205,5' -Di net hyl -2' - phenethyl -2H. 2''H[3.4"]
bi pyrazolyl -3'-ol Prepare the tit conmpgund from
3-acetyl - 4/hydr oxy- 6- net hyl - pyr an=2-gpne//and
phene hylhééfazine sul fate according to\the procedure
AN ed>in Exanples 2, 3 and 4.
83y retention tinme 2.07 mn. Exanple 211
,o\-D pethyl -2'-(3-trifluoronethyl - phe

2' H 374 ] bi pyrazolyl -3'-ol Prepare the tit conpound
fr 3;&Q§;yl-4-hydroxy-6-nethy|-pyran-%% / d 3-

t P f 1706 0 t hyl phenyl hydrazi ne hydrochl-ori d¢
according to the procedure illustrated in npl es 2,
3 and” | LCMB (M+H): mz 323, retention ti .62 mn.
Exangp] ell22

2' - (1-Benzyl - pi peridin-4-yl)-5,5"-di net hyl -
2'H-[3.§?] bi pyrazol yl-3"-ol Prepare the title ound
from 3-acetyl - 4- hydr oxy- 6- net hyl - pyr an- 2- one and ’1-
benzyl pi peri di n-4-yl hydrazi ne di hydrochl ori de
according to the procedure illustrated in.

(E) 5.1°.5"-Trimethyl-3’-0x0-2"-phenyl-2,3’-dihydro-1’H-[3.4 Jbipyrazolyl-2-carboxylic acid

tert-butyl ester
(F) 5.1".5-Trimethyl-3’-0x0-2"-phenyl-2’,3’-dihydro-1"H-[3,4 Tbipyrazolyl-1-carboxylic acid

tert-butyl ester

To a mixture of compounds (A) and (B) (0.100g, 0.282mmol) in DMF (5ml) add
NaHCOs3 (0.071g, 0.845mmol) and iodomethane (0.40g, 2.82mmol). Stir the mixture at room
temperature overnight. Dilute the reaction mixture with ethyl acetate (25ml), wash with water
(30mlx5), and dry (sodium sulfate). Chromatography on silica gel, eluting with 50% ethyl
acetate/heptane provided 0.013 g of O-methylated products ((C) and (D) LCMS (M+H): m/z
369, retention time 3.30 min.) and 0.012g of N-methylated products ((E) and (F), LCMS
(M+H): m/z 369, retention time 2.63 min.). Use the O-methylated products for the next step.

5'-Methoxy-5, 3'-dimethyl-1"-phenvyl-2H.1'H-[3.4'Tbipyrazolyl




10

15

20

Exanples 2, 3 and 4. LCMS (MtH): m z 352, retention
time 1.52 nin.Exaane 23 2' - (3-Hydroxy-benzyl) -
WG 28640kt hyl - "H[3,4']bipyrazol yl -3" - ol PEY/ERANE009348
the title conpound from
3-acetyl - 4- hydr oxy- 6- net hyl - ﬂ?ran 2-one and 3-
hydr azi nonet hyl phenol di hydrochl ori de according to the
pr | 5 DR el | & @4
eyl Jf R plSATE Shpgund @ dd O e
0.032mnBé)j Dy flichblordhethiamed({ ) adﬂl-ﬂmﬂﬁbﬂda{dﬁx,c&bﬂd (1m1) Stlr this mixture at
roongt a%;ﬁrley orhf/}}p]a‘x wg{hﬁgg{ﬁ%o}fgg Q{eéﬁljxglrgﬁ r%ﬁgss Hifl)lttre] the residue
Wltht}ﬁélﬂbhloméq{aﬁé ' \ﬁ@sh@b@yéﬁﬁ@l@ﬁ%ﬁh'vﬂﬁera 6€H $¥ivir® bicAfbonate solution,
procedure illustrated in Exa 3 and 4. LCMS

and peher]) Dryrthe orpgoic lpyer ésodivmn smlifar@ and ggneanratepy &5l :006g (0.022mmoOl)

hyI 2' -phenyl-2H. 2'H[3,4"]
Ofﬂﬁﬁﬁk?gggpy?& 3'-o0l Prepare the title conmpound from

LCMS @il mA- Tood Fedenitiotingd g3 oy an- 2- one and
phenyl hydr azi ne according to the procedure illustrated

in Exanples 2, 3 and 4. LCM5 (MtH): m z 255, retention
time 1.77 mn. Exanple 26Exmnpk:27

5.1'. 5'-Trimethvyl-2'-phenvl-1".2'-dihydro-2H-[3.4'Tbipyrazolyl-3'-one

To the mixture of the N-methyl isomers (E) and (F) of Example 26 (0.012g,
0.035mmol) in dichloromethane (1ml) add trifluoroacetic acid (1ml). Stir this mixture at
room temperature for 1 hour, and then evaporate the mixture to dryness. Dilute the residue
with dichloromethane, wash sequentially with water, aqueous sodium bicarbonate solution,
and water. Dry the organic layer (sodium sulfate) and concentrate to give 0.009g
(0.035mmol) of the title compound.

LCMS (M+H): m/z 269, retention time 2.06 min.



5' - Met hoxy- 5,
3'-dinethyl-1'"-phenyl -2H, 1' H[ 3, 4" ] bi pyrazoly | (A

W@ B)o6/A01903 PCT/US2006/009348
5 - Hydroxy-5,3 -dinethyl-1 -phenyl-1 H[3,4 ]bipyrazol
yl -2-carboxylic acid tert- buﬂ?1 ester (B)
5 Hydroxy 5,3 -dinethyl -1 -phenyl-1"H[3,4 ]bipyrazol
yl - 1- car boxyl i c acid tert ster To
5, 5' Di net hyl - 2' - phenyl - DE—#%%MEZ
bi pyrazol yl - 3' -oI (0.1 18g, ) (Exanple 25) in
ethanol (4 m) add tert- lNJtyI bazate (0.120g,
0.914nmol ). Heat at re AXNOrX. 5 hours, after which
evaporate the ethanol . mat ogr aphy on silica ge
eluting with 50% et hyl acet hept ane provi des O. 10
1g of a mixture of positiondl \\soners A and B. Use the

m xture for the next std@: (MtH): m z 355,
retention time 1.97 mn. and|3.24 min., respectively.

(9 (D (9 \ AP

5 - Methoxy-5, 3 -dinethyl -1 enyl -1 "H [ 3,4 ] bi pyrazol

yl - 2- carboxyl ic acid tert-btheyT ester (D)

5 - Met hoxy , 3 d| mat hyI 1 phenyl 1 H-[3 4 ]b| pyrazol

y| 24(4eMet ¢ cth [ [razol

5 -Trimet hyI 3' - oxo- 2 phenyl , 3" - d| hydro I "H

3,4"| bi pyrazol yl - 2-carboxylic aC|d tert-butyl ester
To (4-methoxyphenyl)-hydrazine hydrochloride (0.083g, 0.48mmol) in ethanol (5ml)

add sodium bicarbonate (0.067g, 0.80mmol) after which stir the mixture for 10 min. Add 1-
[1-phenyl-3-methyl-5-0x0-4, 5-dihydro-1H-pyrazol-4-yl]-butane-1, 3-dione (0.103g,

0.40mmol. The mixture was heated at reflux for 1.5 hours after which it was evaporated to
dryness. Chromatography on silica gel, eluting with 50 to 100% ethyl acetate / heptane
provided 0.071g of the title compound.

LCMS (M+H): m/z 361, retention time 2.43 min.

Example 29

5,5'-Dimethyl-2-phenethyl-2'-phenvyl-2H, 2°H-[3.4’] bipyrazolyl-3'-o0l




(F

S.r.5 -Trinethyl-S -oxo-1"'-phenyl-1"""-di hydro-rH FS"
whe@gnewaed yl -1 -carboxylic acid tert-butyl estePCIUSHE06/009348

m xture of conpounds (A) and (B) (0.1 0Qg, 0.282mmuol)

in DMF (5n) add NaHCO3 (0.6%4g, 0.845mmol) and

i odonet hane (0.4Qg, 2.82mol). Stir the m xture at

t .at ' t i | ute t t] .
i DRre e B HAe S0 mp P Bl et et oG S gty dro- 1
pyragS0ay Y Hutanang 3ciynd g@dihemiEdlHyatLine seihemet@amanbhedftocedure of
silica gel, eluting with 50% et hyl acet at e/ hept ane

Exalﬁpwgded 0.013 g of O nethylated products ((C) and (D)

P%@Q@ . 4 ' time 3.30 mn.) and

Le ) 15&%@@%@%@%&;%?@ s ((E) and (F), LCVS
(MtH) : mz 369, retention tine 2.63 nmn.). Use the
O net hyl at ed products for_the next step. 5'-Methoxy-5,
3' -di methyl - 1' - phenyl orExamyle 0. 40| b pyrazoly | To
the m xture of O nethylated products, conpounds (C)
and (D) (0.01 3g 0.035mmwl ), in dichloronethane (Im)
add trifluoroacetic acid (Inml) =Stja this m xture at
roomtenperature for 1 hour, hen evaporate the
m xture to dryness. Di I due with
di chl or onet hane, wash seguentially with water, aqueous
sodi um bi car bonat e sol ution) water. Dry the
organi ¢ layer (sodium sulfatgyyand concentrate to give
0. 006g (0.022mMmD1) of thgO H{ | eNconpound. LCMS (M+H):
mz 269, retention time 2.83 Min. Exanple 27 5.1'.
5' -Trimethyl-2'"-phenyl-1".2"-di hydro-2H[ 3,4 ] bi pyrazo
lyl-3"-one

2-(4-Fluoro-phenyl)-5,5"-dimethyl-2'-phenyl-2H, 2°H-[3.4’] bipyrazolyl-3'-ol

Prepare the title compound from 1-[1-phenyl-3-methyl-5-0x0-4, 5-dihydro-1H-
pyrazol-4-yl]-butane-1, 3-dione and 4-fluorophenyl hydrazine hydrochloride according to the
procedure of Example 28.

LCMS (M+H): m/z 349, retention time 2.48 min.
Example 31

5,5'-Dimethyl-2'-phenyl-2- (2,2.2-trifluoro-ethyl)-2H, 2°H-[3.4’] bipyrazolyl-3'-ol




To the m xture of the N-nethyl isoners (E) and (F) of
Exanpl e 26 (0.012g, 0.035mmol) in dichloronethane

W@ bovbjlomoll trifluoroacetic acid (Im). Stir thPGI/US2006/009348
m xture at roomtenperature for 1 hour, and then
evaporate the mixture to dryfidss. Di lute the residue
wi t h di chl or onet hane, wash sequentially W th water,

t
C hareie. ARG TS HOROR Lot SRS ARL LS. it
yr@bﬂe-y[] ‘tﬁl@ﬁ@ 1,8- &815&%1’@1 3,2 thnﬂﬁ@rotéthﬂ'lelydwﬁﬁl(ﬂw% ik cQl\d&r) according
. mz 269, retention time 2

MH) - .
to ﬂ‘rﬁf’ﬁo%d’(‘r@% B2l Bhenyn- 5, 5' - d| rret hyI -plienyl -
4 .
Ixmggknetpdﬁ%aﬁj %#?ﬁﬁhgfgg%%g ydrochlorlde (0. 083g,

0.48mmol ) in ethanol (5m ) add sodi um bi carbonate
(0.067g, 0.80mml) after i C % ir the mxture for 10

mn. Add 1- [I-phenyl - tHYP'€520x0- 4,
5-di hydr o- 1H pyrazol - 4- yI] but ane<l, 3-dione (0.103g,
0.40mmol . The m xture was heat e reflux for 1.5

hours after which it
Chr omat ogr aphy on silica
ethyl acetate / heptane pr
compound. LCMS (MrH): miz 361 etentlon time 2.43
m n. Exanple 29
5.5' - Di met hvl - 2- phenet hv| H9™- ph]énvl 2H. 2'Hf3.4'|
bi pvrazol vl -3' -ol Prepare the tijtle conmpound from

1-[ 1- phenyl - 3- net hyl - 5- oxo- 4, '
ryrazol -4-yl]-butane-1, 3-d
hydrazi ne sulfate according to
Exanpl e 28.

orlat ed to dryness.
el Nelufing with 50 to 100%

he procedure of

2-Cyclohexyl-5, 5’-dimethyl-2'-phenyl-2H, 2°H-[3.4’] bipyrazolyl-3'-ol

Prepare the title compound from 1-[1-phenyl-3-methyl-5-0x0-4, 5-dihydro-1H-
pyrazol-4-yl]-butane-1, 3-dione and cyclohexylhydrazine hydrochloride according to the
procedure of Example 28.

LCMS (M+H): m/z 337, retention time 2.50 min.



LCMS (MrH): mlz 359, retention tine 2.55 mn. Exanple
30 2-(4-Fluoro-phenyl)-5,5"-dinethyl-2'-phenyl-2H 2H
WO p@sA40190bi pyrazol yl -3"-ol Prepare the title cPopUsV06/009348
from 1-[ 1- phenyl - 3- net hyl - 5- oxo- 4,
5-di hydr o- 1Hpyr azol - 4-yl]-bfifane- 1, 3-dione and
4-f 1 uorophenyl hydrazi ne hydrochl oride according to
t he procedure of Exanple (MtH) : m z 349,
retention time 2.48 mn. é%%ﬁ@gg§31 5
5' -Di net hyl -2'-phenyl -2- (2,2,2-trifluoro-ethyl)-2H 2H
-[3.4"] bipyrazolyl-3"-ol Prepare th%”}itle conpound
from 1-[ 1- phenyl - 3- net hyl - 5- oxo- 4,

5-di hydr o- 1Hpyr azol - 4-yl E=

2,2,2-trifluoro-ethyl oin wat er)
Exangl e 28. LCMS (M+H)

' Exanpl e 32

2- Cycl ohexyl -5, 5'-di met hyl 725 phenyl - 2H, 2H -[3, 4" ]
bi pyrazol yl -3"-ol Prepa e Nitle conpound from
1-[ 1- phenyl - 3- et hyl - 5- oxo- 4N 5- di hydr o- 1Hpyr azol -
4-yl]-butane- 1, 3-dione a cl ohexyl hydr azi ne
hydr ochl ori de according to procedure of Exanple
28. LCVMs (MtH): mz 337, ré ion time 2.50

m n. Exanpl e 33

2-(3-Hydroxy-benzyl)-5.5'-dimethyl-2'-phenyl-2H, 2°'H-[3.4’] bipyrazolyl-3'-ol

mz 337, retention tine

Prepare the title compound from 1-[1-phenyl-3-methyl-5-0x0-4, 5-dihydro-1H-
pyrazol-4-yl]-butane-1, 3-dione and 3-hydroxybenzyl hydrazine dihydrochloride according to
the procedure of Example 28.

LCMS (M+H): m/z 361, retention time 2.18 min.

Example 34

OH

2-(2-Hydroxy-ethyl)-5,5'-dimethyl-2'-phenyl-2H, 2°H-[3.4’] bipyrazolyl-3'-ol

Prepare the title compound from 1-[1-phenyl-3-methyl-5-0x0-4, 5-dihydro-1H-
pyrazol-4-yl]-butane-1, 3-dione and 2-hydroxy-ethyl hydrazine according to the procedure of
Example 28.

LCMS (M+H): m/z 299, retention time 1.83min.



2- (3-Hydrocg -benzyl)-5,5"-di net hyl -2'-phenyl -2H, 2H
-[3,4'"] bipyrazolyl-3 -0l Prepare the title conpound

wo e dwpa- phenyl - 3- net hyl - 5- oxo- 4, PCT/US2006/009348
5-di hydr o- 1Hpyr azol - 4-yl] -butane-1, 3-dione and
3- hydr oxybenzyl hydrazi ne dr @ﬁrochloride according to
the procedure of Exanple 28. LCMS (MtH): nfz 361,

retention time 2.18 mn. 34

2- (2- Hydr oxy- et hy) - 5,5‘-%%%@?%§?-2‘-phenyI-ZH, 2H
-[3,4'] bipyrazolyl-3 -0l Prepare the title conmpound
from 1l-[1-phenyl - 3- net hyl - 5- oxo- 4, '

5-di hydr o- 1Hpyrazol - 4-yl]- bu, 3-di one and

2- hydroxy-ethyl hydrazine gcco j to the procedure
of Exanple 28. LCVS (MFHy” INZ 289, retention tine
1.83m n. Exanple 35 5,5' - hyl -2, 2'-di phenyl -2H, 2H
-[3,4'] bipyrazolyl-3" -ol Pr the title conmpound
from 1-[ 1- phenyl - 3- et hyl - 5- gko\\4,

5-di hydr o- 1Hpyr azol - 4-ylje A%-1, 3-dione and
phenyl hydrazi ne according to the procedure of Exanple
28. LCVMB (MHH): nfz 331, ret fon time 2.42 mn.
Exanpl e 36 2-Benzyl -5, 5'-di | -2' - phenyl - 2H
2'H[3.4'"] bipyrazolyl-3 -ol re the conpound from
1-[ 1- phenyl - 3- et hyl - 5- oxo-4, 5-di hydro-1H pyrazol -4-

5 5.5'-Dimethyl-2, 2’-diphenyl-2H. 2°H-[3.4’] bipyrazolyl-3'-ol

Prepare the title compound from 1-[1-phenyl-3-methyl-5-0x0-4, 5-dihydro-1H-
pyrazol-4-yl]-butane-1, 3-dione and phenyl hydrazine according to the procedure of Example
28.

10 LCMS (M+H): m/z 331, retention time 2.42 min.

Example 36

15
2-Benzyl-5, 5'-dimethyl-2'-phenyl-2H. 2°H-[3,4’] bipyrazolyl-3'-ol




yl]-butane-1, 3-dione and benzyl hydrazi ne
hydr ochl ori de according to the procedure of Exanple
WQB006h@Bs (MrH) . m z 345, retention tine 2.69 PETUS2006/009348
Exanpl e 37
2,5,5' -Tri met hyl - 2' - phenyl - 2862' H-[ 3, 4 ] bi pyrazol yI - 3'
-oI Prepare the title conmpound from
D R Y o S R pyrasol-4-
yll- bﬂltﬁnpﬁe 3 @@mdrb@naﬂhﬂkm hy@Schldn@iﬁc@MﬂH)g torthe pr2>6&1ure of
Exalrg81t %tl on ti ms 2.10 m n Exarrpl e 38 2-Benzyl-5, 1',
“(Pi met hyl - 2' - phenyl - 2' -di hydro-2H[3,4]
LCMS oyirHahyl 343 reBRiba tlaxéaﬁmmlin_&
' -di net hyl -2 - phenyl -2H, 2'H[3,4'] bipyrazolyl-3'-ol
5 (Exanpl e 36, 0.200g, 0.58mmmol) in DWF add cesium
carbonate (0.944g, 2.90 and then i odonet hane
(0.823g, 5.8mml). Sti rm‘%la)mpleﬁ‘ ure at room
tenperature overnight. Dilute the reaction m xture
with ethyl acetate, wash with water (25m x 5) and dry
(sodium sul fate). Chro agh-on silica gel, eluting
wi th 50~100% et hyl acetate\/ _Mmeptane to provi de 0. 045¢g
of the title conmpound. LCM5 H/ mz 359 with
retention tinme 2.84 mn. The reagtion also affords an
O et hyl conpound. See Ex l\:l%,g\l bel ow.

2,5.5'-Trimethyl-2'-phenyl-2H, 2'H-[3.4'] bipyrazolyl-3'-ol

10
Prepare the title compound from 1-[1-phenyl-3-methyl-5-0x0-4, 5-dihydro-1H-
pyrazol-4-yl]-butane-1, 3-dione and methylhydrazine according to the procedure of Example
28.
LCMS (M+H): m/z 269, retention time 2.10 min.
15

Example 38

2-Benzyl-5, 1°, 5’-trimethyl-2'-phenyl-1". 2’-dihydro-2H-[3.4’] bipyrazolyl-3'-one

20
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Exanpl e 39
2-Benzyl -5' - met hoxy-5. 3' -di net hyl -r-phenyl -2H, 1 H
WO p@sA401903 pyrazol e Isolate the title conmpound PCDOS1006€009348
chr omat ogr aphy described in Exanple 38 to afford
0.033g of O nethylated isoneft/- LOMS (MrH): m z 359
wth retention tine 3.51 mn. Al though the invention
ha ' : ntak n.afthe . Ry
oy Sl EALEN PRSI AL 813 CEoBUREAS| P et 36,
0.200p 0. 8hymobih DMF ladd cedile carburat (@944 2 O0pmssE aind ften iodomethane
enerj c ea .as.herei nbefore discl osed. Various .
(0.8, R o NG ChRFRETARS A FRSH STIOAFRTE ONE@ig DHBIsthe reaction
. i t 1l .
R RN R R e
Chrematogiabk oneilica igel hbuting oailit 50e400% et epdtatbl bergtad to provide 0.045g
ofttglﬁgeec()f V\,h(grei n: RL is selected fromthe group
RESHSSMPRY St aryl, benzyl, C3-8cycl oal kyl
LCNR (0@ kinlz 33BwitB extedtRdalthivd £84 nfigl kyl, heteroaryl,
ar%l carbaonyl, aryl C 1-6al kyl C3-gcycl oal kyl car bonyl ,
c1Thepeackon else bEAIAs anKemethyh egmperttiso ee b‘éﬂ@pﬁ@ low X
i s hydrogen, benzyl, aryl C2-6al kyl, C3-8cycl oal kyl,
Cl1-10al kyl, or C3-8cycl oal kyl C1-6al kyl; wherein said
aryl, benzyl, or heteroaryl Bxamppgidonal |y substituted
with one or nore substituents

2-Benzyl-5"-methoxvy-5,3"-dimethvl-1"-phenyl-2H,1 'H-[3.4" Tbipyrazole

Isolate the title compound from the chromatography described in Example 38 to afford
0.033g of O-methylated isomer.
LCMS (M+H): m/z 359 with retention time 3.51 min.

Although the invention has been illustrated by certain of the preceding examples, it is
not to be construed as being limited thereby; but rather, the invention encompasses the generic
area as hereinbefore disclosed. Various modifications and embodiments can be made without

departing from the spirit and scope thereof.
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each i ndependently sel ected from Cl-6al kyl
Cl- 6perfluoroal kyl, hal ogen, hydroxy, CnHxFy- 6al koxy
wWob@sadr0n isl-4, x is0-8, yis 1-9 and x + y PGI/BR2006/009348
Cl- Coal koxy, nitro, or aryl; Ris selected fromthe
group consisting of C1-6alk94§"C3-80ycloalkyl, and
aryl wherein said aryl is optionally substituted with
one or nore substituents iradependent |y sel ect ed
from Cl1- 6al kyl , C1-6perflg%%g%#§yl, hal ogen, hydroxy,
CnHxFy- 6al koxy wherein nis 1-4, x is 0-8, y is 1-9
“ﬂm?nqﬂ%né s 2n+l, Cil-C6al koxy, nitro, aryl, or
aFko?y; 'is selected formthe group consisting of
aryl, C3-8cycloal kyl, Cl-6al kyl and heteroaryl wherein
said aryl or heteroaryl is optionally substituted with
1. A sprmpeyndrfifermulpdi i t uent s each i ndependent |y sel ect ed
from Cl- 6al kyl, Cl-6perfluoroal kyl, hal ogen, hydroxy,
CnHxFy- 6al koxy wherein nis 1-4, x is 0-8, y is 1-9
and x +y is 2n+l, ClR3 q/kpxy nitro, aryl, or
al koxy; R4 is selected f rrnMﬁ%4group consisting of H
aryl, aryl C2-6al kyl, ben hydroxyC2- 6al kyl Cl-
6perfl uoroal kyl, C3_8cycl oal and Cl-6al kyl wherein
said aryl or benzyl is opti y substituted with one
or nore substituents ea gpendent |y sel ected from
Cl- 6al kyl, C1. 6perf|uoroalky&, hal ogen, hydroxy,
CnHxFy- 6al koxy wherein n isl1l-47 x is 0-8, y is 1-9 and
X +yis 2n+l, Cl-C6al koxy, nitro, aryl, or al koxy; R5
is H Cl-6al kyl, or C3-8cycloal kyl; and with the
or a perovisanert drgphafmycentieillyRtcapnabl Rl aherept) ¥mktei®r
4-chl orophenyl, and R5 is hydrogen then R2 and R3 are
ot her than net hyl sinultaneously;

R is selected from the group consisting of aryl, benzyl, Cs.gcycloalkyl, Cy.jpalkyl, Cs.

scycloalkylC.galkyl, heteroaryl, arylcarbonyl, arylCy.¢alkylCs.scycloalkylcarbonyl, Ci.
10alkylcarbonyl, heteroarylcarbonyl and

N W
w '.*
X X

wherein X is hydrogen, benzyl, arylCy ¢alkyl, Cs.scycloalkyl, Ci-10alkyl, or
Cs.gcycloalkylC galkyl;

wherein said aryl, benzyl, or heteroaryl is optionally substituted with one or more substituents
each independently selected from Cj.¢alkyl, Ci.sperfluoroalkyl, halogen, hydroxy, CoHyFy.
salkoxy wherein n is1-4, x is0-8, y is 1-9 and x + y is 2n-+1, Ci-Cealkoxy, nitro, or aryl;

R, is selected from the group consisting of Cj.¢alkyl, Cs_gcycloalkyl, and aryl wherein said
aryl is optionally substituted with one or more substituents each independently selected from
Ci.salkyl, Cjgperfluoroalkyl, halogen, hydroxy, CoHyFy.salkoxy wherein n is 1-4, x is 0-8, y is
1-9 and x +y is 2n+1, C,-Csalkoxy, nitro, aryl, or alkoxy;
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(b) when R] is phenyl or 4-chlorophenyl and R4 and R5

are hydrogen then R and R3 are other than nethyl
wa@emwalio@neousl y. 2. The compound accordi ng to PCHUS006/009348

wherein RL is selected fromthe group consisting of

aryl, benzyl, C3-8cycloal ky-49C 1-10al kyl, aryl Cl-

6a| kyI and V\herel n Xis benzyl; R and R3 are

and I T
R SRk e AT AST el e yfiegomt
Whefﬁild sdRB aBfl er ﬁ?él;clﬁaﬂyk is| optlﬁﬂal subyetfgeith iecbrmbore %ubstltuents each
hydr ogen or Cl-6a he conmpound accordi ng t

indepfrgent gSeipitedipm %@P@l Ed-sparBroropikyh haloger didroxyi %{ Fy.salkoxy
i T e S

5,5 -di net hyl -2H, 2 H-[3' 4'] bi pyrazol yl-3"-ol,
Ry 1%.076&)%;%1;18%&{ oqﬁ'hengor?sw%ng of lqil ary arlez 6alk3ﬁ benzgrl hydroxyCz galkyl C,.
6per§uo"}oallgyln'€% Mcfo%lky( Qn& Cl galll{%@ %@F&Ib ¥did B BY bériz9tts optionally

yrazol
subsgtuted wih lape orzlno(ezsuhmmcmg/ eq@hen@dp)and_klﬁﬂy 2elektE frdh] C galkyl, Ci.

6per€1éc?rﬁ?lg%lr gXlB g %W‘;Iioé?"SC“HdFY@EWV-%TCIQ Pl-lf 134’1, £~ 1]s 0-8,yis1-9andx +y
is 201 pgr-zakyty, Bitr) bryl, orall&xyet hyl - phenyl ) -5, 5" -
Rsis H, C;galkyl, or C;3_gcycloalkyl; and

with the proviso that
(a) when R and R4 are phenyl or 4-chlorophenyl, and Rs is hydrogen then R, and R3 are
other than methyl simultaneously;
(b) when R is phenyl or 4-chlorophenyl and R4 and R;s are hydrogen then R, and R are

other than methyl simultaneously.

2. The compound according to claim 1 wherein

R; is selected from the group consisting of aryl, benzyl, Cs_scycloalkyl, C.palkyl, arylC;.

salkyl and

wherein X is benzyl,
R; and Rj3 are Cjgalkyl; and
Rs is hydrogen or Cy.salkyl.

3. The compound according to claim 1 wherein
R, is aryl;

R, and Rj are Cjgalkyl;

R4 is hydrogen; and

Rs is hydrogen or Cy.galkyl.
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di methyl -2H, 2'H[3,4'] bipyrazolyl-3'-ol,
55'-Dinethyl -2'-(4-trifluoronethoxy-phenyl)-2H, 2H
WO p®@sA40190Dbi pyrazol yl -3' -ol PCT/US2006/009348

5,5 -Di et hyl -2' - (4-net hyl - phenyl )-2H, 2H[3,4']
bi pyrazolyl-3' - ol, -50-
5,5 -D nethyl-2'"-(3-net hyl -phenyl)-2H, 2H][3,4']
bi pyrazolyl-3"-ol, 5,5 -Dnmethyl-2"-(2-
et hyl - phenyl )-2H, 2H[3,4'] bipyrazolyl-3'-ol,

4, The &)mﬂlﬁiﬁtabydrdﬁlg ¢ Slafin diveibiolsQelRbRA iom e, gréip dodisidtidg of:

2'- (£#l§¥£§§%}gf})yﬁ 3 ﬂlme’e};yl:%ﬁlog 'ShlRehy bipysagolydd-ph 2(4Isopropyl-phenyl)-

5,5'- g rﬂ%’thﬁtzégjrl%d %EL Y yrazcilarl 2}5 oé 2'- é4 FIUOﬁO Iph%np(l) 3,5'- dlmetl Il -2H, 2'H-
[3,4Dbipprapbilyl-eB'5; SC}IDlmSthSI 2' Wmﬁhyﬂon%thyl-phenyl) 2H 2 H [3 4 ]
i b S TN i I s gt 01,2
(3-FRIBEYherR)-5 SFhlﬁr?bﬂﬁ/lJZW QH—P?—@ R{)yraéoly-lrbeolcg@%@ﬁ&gphenyl) -5,5'-

accordl ng to claim1 wh
dlm@hyl%lﬂk%}H 3R blsyraquryl@zoeéISkmmetbyl bdﬁztyﬂuoramtlw;ytpbenyl) 2H,

2 Y41 BRSPS e TG RO AR 0 fvnszo

ol, 505-Dlﬁleﬁly'l-@' (BEantsHy} ghcmggnm JyH-[2, 4L] wimadoiy’rlbi'-oz S5 Infttyl-2'-(2-
razol yl - ol

ey bR i oy 3 S it o gickprochenst) 26,

'H-??Q ﬁ%’ﬁ?%yﬁ? —o]I_IS@:‘:?ﬂgéf}ég 3? ac%qgc% gﬁie'ﬂm -2H, 2'H-[3,4"] bipyrazolyl-3'-

ol, 22¢4- &rﬂ-&dﬂyophexﬁeﬁiﬂ'l-dmﬁt}ﬁ'l&ﬂﬂ YN U 2] Dipyphsibylk3'-0H.,5,5'-Dimethyl-2'-
2'H[3,4 I o]
(3 trlﬂuoromethyl-pheny% ZaI-% 02 I-yI [3 4] blpyrazolyl -3'-0l, and 5'-Methoxy-5, 3'-dimethyl-1'-

phenyl-2H,1'H-[3,4'Tbipyrazolyl.

5. The compound according to claim 1 wherein
R, is aryl;

R; and R are Cgalkyl;

Ry is arylCs.¢alkyl, or benzyl; and

Rs is hydrogen or Cj_galkyl.

6. The compound according to claim 5 which is selected from the group consisting of:
5,5'-Dimethyl-2-phenethyl-2'-phenyl-2H, 2°H-[3,4°] bipyrazolyl-3'-ol, 2-Benzyl-5, 5'-
dimethyl-2'-phenyl-2H, 2°H-[3,4’] bipyrazolyl-3'-ol, and 2-Benzyl-5"-methoxy-35,3 -dimethyl-

| 1'-phenyl-2H,1'H-[3,4" |bipyrazole, and 2-(3-Hydroxy-benzyl)-5,5'-dimethyl-2'-phenyl-2H,

2’H-[3,4’] bipyrazolyl-3'-ol.

7. The compound according to claiml wherein

R, is aryl;

Rz and R; are C.galkyl;

Ry is hydroxyCa.salkyl, Cs.scycloalkyl or C.alkyl and
R;s is hydrogen.



7. The conpound according to claim wherein Rl is
aryl; R2 and R3 are Cl-6al kyl; R4 is hydroxyC2-6al kyl
weXosayhdal kyl or Cl-6al kyl and R5 is hydr ogePCBUSZh€009348
conmpound according to claim7 which is selected from
the group consisting of: 5, 51D nethyl -2'-phenyl -
(2,2,2-trifluoro-ethyl)-2H, 2'H][3,4"]
bi pyrazol yl-3"-ol, 2- Cycl ohexyl -5,
-di met hyl -2' - phenyl -2H, 2'H[3,4']
8. THEH @Yxﬁ}fwﬁﬂ ﬁbcdﬁ("hng |tc> clamﬁ Zw}hdf i9xyleeted flojr the group consisting of:
' i met hyl - 2° - ?ﬂﬂ 2H, Z_ﬁ#354' yrp ,
5,5'- Qilfp%héilz% Rfeng-2- 422 s asetby s &e%lﬂ%ﬁ DhippRaiyt3 Al 2-
4] - 6l
Cycl%ﬁé){gf{‘ 515 Lat gl %ﬁ%ﬂl}g %Ia-ll 'y [?4 ] Etﬂlgw%m% o Clza%‘?ﬂi&ibﬁﬁethyl)
5 55- %et]syleﬁ'—yohen}aﬁﬁ RS14[3, 4h]911|py1g&myl -3@l, ani e, S D rrooeitiyl- 2'-pheny1 2H,
o di n Ia|m9 which is selected fromthe grou
- EREh gy aglvaCor oo

2- (4- Met hoxy phenyl ) - 5 5'-di net hyl - 2' - phenyl - 2H, 2H
-[3,4'] bipyrazolyl-3"-ol and 2-(4-
0. Tlﬁmppupﬂ@ngqrglmst@claunhwhhrym 2' -phenyl -2H, 2'H[3,4']
R i blgyrazolyl "-ol. 11. The conpound according to
i 'm wherein

10 R; and Rj; are Cy.¢alkyl,;
Ry is aryl; and
Rs is hydrogen.

10. The compound according to claim 9 which is selected from the group consisting of:
15 2-(4-Methoxy-phenyl)-5,5'-dimethyl-2'-phenyl-2H, 2’H-[3,4’] bipyrazolyl-3'-ol and 2-(4-
Fluoro-phenyl)-5,5'-dimethyl-2'-phenyl-2H, 2°H-[3,4°] bipyrazolyl-3'-ol.

11. The compound according to claim] wherein
R, is arylCs.¢alkyl or benzyl;

20 R; and Rj are Cjsalkyl; and
R4 and Rs are hydrogen.

12. The compound according to claim 11 which is selected from the group consisting of:
5,5'-Dimethyl-2'-phenethyl-2H, 2°H-[3,4’] bipyrazolyl-3'-ol, 2'-(3-Hydroxy-benzyl)-5,5'-

25 dimethyl-2H, 2'H-[3,4"] bipyrazolyl-3'-ol, and 2'-Benzyl-5, 5'-dimethyl-2H, 2°H-[3,4’]
bipyrazolyl-3'-ol.

13. The compound according to claiml wherein

e )

)
X

30 wherein X is benzyl;
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Rli s aryl C2-6al kyl or benzyl; R2 and R3 are Cl-6al kyl;
and R4 and R5 are hydrogen. 12. The conpound accordi ng
wao o00o6hieuons 11 which is sel ected from t he group PCT/US2006/009348

consi sting of: 5,5 -Dinethyl-2'-phenethyl -
2'H[3,4'] bipyrazolyl-3 -o’r52'
bj ( 3- Hydr oxy-benzyl )-5,5" - dinethyl-2H, 2'H[3,4']
and 2' Benzyl -5, 5'-dinethyl -
RQa%A£¥F§%§%¢kQI6V$azolyl -ol . {3. The conpoung
maﬁ&ﬁp&gh%gm én.claim vvherel n wherein X is benzyl;R2 and

are al kyl; and R4 and R are hydrogen. 14. The
compound accor di ng to claim13 which is

14, 'éjelgl_gfr@o (f Cbpdl 411 g’:{\x/hﬁ)ch%g ('l%e v end?lﬁ|4 y1)-5,5'-dimethyl-

ound
2H, 2L [, 4] Bgayta&ol},ﬂai‘tm V\herel n Rl is C3-8cycloal kyl; R2
and R3 are Cl-6al kyl; and R4 and R5 are hydrogen. 16.
The conpound according to claim15 which is

15, 'ﬁlf LB X7 éngto Qélﬁigt‘plyérel%H > H .

I pyr azo
R; is Csgcycloalkyl;

R, and R; are C;alkyl; and
R4 and Rs are hydrogen.

16. The compound according to claim 15 which is 2'-Cyclohexyl-5,5"-dimethyl-2H-2"H-
[3,4]bipyrazolyl-3°-ol.

17. A compound which is 5,1°,5’-trimethyl-2'-phenyl-1', 2’-dihydro-2H-[3,4°] bipyrazolyl-3'-

one.

18. A pharmaceutical composition comprising an effective amount of a compound according

to claim1 and a pharmaceutically acceptable carrier.

19. A method of treating a neuropsychiatric disorder responsive to modulation of AMPA and
NMDA receptors, comprising administering to a mammal in need of said treatment a

therapeutically effective amount of a compound of formula I

or a stereoisomer or pharmaceutically acceptable salt thereof, wherein:
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17. A compound which is

5 1'",5 -trinethyl-2"-phenyl-r', 2'-dihydro-2H[3,4']
wheynaewaed yl - 3' - one. 18. A pharmaceuti cal conpOBUS$10061009348

conprising an effective anougé of a conpound accordi ng

to claiml and a pharmaceuti caPly acceptable carrier.

19. A nethod of treating a neuropsychiatric di sor der

R; i§ SIRAREHNA tﬁ@%:aeﬁ e o%rﬁ%ﬁznﬁ,aﬁ W%a &é‘h{yl Cs.

conprising admnistering to
scycloadiai Geeaikyd, h:eltmoapb latylazaalbdryfl afil@&galhydCamu}mallqyfca&onyl Ci.
or, a stereoi somer or

¢
toalk %&gd’[ﬁ e&%ﬁ%@g BE}élp?Pgbl e salt thereof, wherein:Rl

is selected fromth roup consisting of aryl, benzyl,
C3-8cycl oal kyl , Ci1- Qatkyl, C3- aIkyIC 1- 6al kyl,
heteroaryl, ar yI car pony and

aryl C1- 6al kyI C3- 8cychwal kyI car bony N Cl-

| oal kyl car bonyl , hete oarylcarbonyl and wherein X is
hydr ogen, benzyl aryl C2- 6al kyl , C§<80ycloalkyl

Clvwifddid Xl is h9&ro§3ﬂ HeM 1 0&&1'05 |6£I'k§-1 BakdovioaerEl fhiedi ¢

aryl, benzyl, het er oaryl is optionally substi tut ed
mnKh8®m@¥%YGD¢@QSubstltuents each i ndependent!y
sel ected from Cl1-6al kyl, Ci1-6perfluoroal kyl, hal ogen,
hydr oxy, CnHxFy- 6al koxy wherein n isl-4, x is0-8, y
wheten dai® agibexizyl, yr hederd@yl is opliokddB] Sabatituted infithCone@r nadry kubstituents
el ected fromthe group conS|st|ng of Cl-6al kyl

rén

cactiadeneplvnsii selpctedn ! mh{%r@erﬂlsoaﬁwa cdiglogs, o, C i,
all

ale%I RGef ryls§gegﬁoty sﬁ?ecte ;gmg,&? Ga % ﬁ%ﬁé&&tﬁiﬁgtcﬁ'aryl

Clc6per f Ieggpoal kyI hal ogen, hydroxy, ConFy 6al koxy
Ry iwe?erc?édnfrgm itﬁc’e é’r})ﬂrﬁ) C())(nsiis%ing_ﬁ(?l_%/alf(}ﬁ, Cs.scycloalkyl, and aryl wherein said
aryl is optionally substituted with one or more substituents each independently selected from
Cisalkyl, Ci¢perfluoroalkyl, halogen, hydroxy, C,HyFy.salkoxy wherein n is 1-4, x is 0-8, y is

1-9 and x +y is 2n+1, Cy-Cgalkoxy, nitro, aryl, or alkoxy;

Rj is selected form the group consisting of aryl, C;_gcycloalkyl, C;.¢alkyl and heteroaryl
wherein said aryl or heteroaryl is optionally substituted with one or more substituents each
independently selected from Cy.galkyl, Cy.sperfluoroalkyl, halogen, hydroxy, C,HyFy.calkoxy
wherein n is 1-4, x is 0-8, y is 1-9 and x + y is 2n+1, C;-Cgalkoxy, nitro, aryl, or alkoxy;

R4 is selected form the group consisting of H, aryl, arylC,_salkyl, benzyl, hydroxyC,.galkyl C;.
¢perfluoroalkyl, Cs.scycloalkyl and C.galkyl wherein said aryl or benzyl is optionally
substituted with one or more substituents each independently selected from Cy.galkyl, Ci.
sperfluoroalkyl, halogen, hydroxy, C,HFy.¢alkoxy wherein n is1-4, x is 0-8, yis 1-9 and x +y
is 2n+1, C;-Cgalkoxy, nitro, aryl, or alkoxy;

Rsis H, Cj.ealkyl, or C3.gcycloalkyl.



1-9 and x + y is 2n+l1 , Cl-Cb6al koxy, nitro, aryl, or
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said aryl or benzyl is optlonally substituted with one
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CnHxFy- 6al koxy wherein nisl-4, xis 0-8, yis 1-9 and
X +y is 2n+l, Cl-C6al koxy, nitro, aryl, or alkoxy; R5
22, Tige thithed aﬁ@hﬁyg to €18inC30 SayreironlKyikordlr is HB@re@érhOd
according to claim19 wherein said neuropsychiatry
di sorder is selected fromthe group consisting of
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di sease, l[earnfng and nenor I'sor
10 dmotb@n|t|ve inpairnment. 2 1. The nethod accordlng to
cl ai m 20 wherein said disorder is schizophrenia. 22.
The net hod according to claim?20 wherein said disorder
I's depression. 23. The nethod according to claim20
wherein said disorder is |learning and nenory
di sorders.



