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sel ective receptor nodulators of formula | for the
preparati on of a nmedi canent for nodul ati ng a2 subtype
GABAA receptors and for treating a subject afflicted

with a disease alleviated by nodul ati ng GABAA

receptors: 5 A%fn R? N\ (CHmMNNY R3 wherein:

R is -ORa, -NRaRb, -CR RdRe, CHAS, C02Ra, - C(O) NRaRb;
cyano, hydrogen, C2_io- al kynyl, Cl _6-hal oal kyl

hal ogen, - (£eké2)88liOGaBRA, SubbyPeB18 8ive)FNEd 3y MJNRIE62R1,

- 10 C(=2)RR, tetrazolyl C0_3 alkylene Ila or 11b,
C3_8-cycl oal kenyl, aryl, or heteroaryl, where each

aryl Tois iaeéRiomaeltesits thenist ofiadtecgdid SABAY wd tywietstleive receptor
or nore substituents, independently selecth fQPT'
mocéﬂ@uow:f,fomulelgsrnébipfepaf.ﬂeng k{fiedisppent for modulating a; subtype
GaBa 2oty QB treathd |acéQ§§ct BlicRd hatoadikesse alfyRRA by
nitro, -C(O NRaRb', and -NRaRb, where Ra and Rb are

gaeduli Herceptoss| ected fromthe group consisting

of hydrogen, Cl1 9al kyl, 15 and Cl1_9-al kyl carbonyl, or

Rl is C1_10-al kyl wherein 2 to 3 nonadjacent carbon

atons in the alkyl chai R'optionally can be repl aced

with -0-, -S- or -NR Rh ( AP N(H2)P N --- Rnh
llallb R is hydrogqgh_ 19 al k¢, C3_@) cycl oal kyl
C3_6-cycl oal kyl - C1- 6-"al K\ = | kyl car bonyl ,

Cl _6-al kyl sul fonyl, aryl, “or yI-%ﬂ_G-aIkyI, wher ei n
said aryl or arylalkyl is optiRnally 20 substituted
W th_one or nore substituents independently sel ected
fr oWh€EiB- al kyl, Cl1_. 6-hal oal kyl, Cl1_6-al koxy, and

hf! ageitie FRARRS, ARFRIG! Cchefier can, -CERNR* RPyaMR hldrogen, Cy.10-
substituted with o

ne or nore _substituents ; ;

i ndefomil fibpaloellet halegen, oéﬁfﬂﬁé(@éﬁﬁf%ﬂ)@ﬁ@w&’%ﬁ“ R'SO:R), -

g%ﬁ?i(%% )15}%109%311 G@J_ f g&&l'ene(ﬁ]a_cﬁ IY@(%Q%&IQZIK?&%@, aryl, or heteroar?rl,
where each aryl or heteroaryl is optionally substituted with one or more substituents
independently selected from Cy.¢-alkyl, Cy.¢-alkoxy, C;.¢-alkylthio, Cy.¢-alkylsulfonyl,
halogen, C;-¢-haloalkyl, cyano, nitro, -C(O)NRa'Rb', and -NR*R, where R* and R”
are each independently selected from the group consisting of hydrogen, C;.salkyl,
and Cj.s-alkylcarbonyl, or R' is Cy.10-alkyl wherein 2 to 3 nonadjacent carbon atoms
in the alkyl chain optionally can be replaced with -O-, -S- or -NR

h

,R
M /2_1“
GO i, 1}1’N
. . -t Rh
Ila b

R? is hydrogen, Cy.s-alkyl, C3-5~£:ycloaﬂ<y1, Cs.¢-cycloalkyl-C;-¢-alkyl, C;.¢-alkylcarbonyl,
C1.s-alkylsulfonyl, aryl, or aryl-C;.¢-alkyl, wherein said aryl or arylalkyl is optionally
substituted with one or more substituents independently selected from C,¢-alkyl, C;..
¢-haloalkyl, C; s-alkoxy, and halogen;

R is aryl or heteroaryl, each optionally substituted with one or more substituents

independently selected from the group consisting of C;.¢-alkyl, C,.¢-alkoxy, Cy.¢-



al kyl t hi o, Cl1-6-al kyl sul fonyl, am nosul fonyl,
Cl_6-nonoal kyl am nosul fonyl, di-Cl_6-
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nitro, and -NRa Rb,,, where Ra', _and Rb" are each
i ndependently selected fromthe group consisting of

hydr o Cl- ~alkyl *x o
a%d %% ar g %é'ﬁ%ﬁ(y?;r? gé{ﬁgh%@%toﬁh%gﬁ edéiéégé’[? r 052 %rﬁlééélrﬁg)l? Xl’ @ Cl.'.é
c onsilklamiposdlidnythelpgen, @x=leloadiykyeyano, nitro, and -NR*R”, where R® :
Cl_6; e oy iy o
i R —
C1- Gallafl keady@arddlonigdrbor®ls. 6- al | coxy- C1- 3- al kyl car bonyl ,

acyd - l. - | -Cl - 6-

¢ cnd R e PR RE ensfrplcp PUE AR BOG e W hydrogen, C.s
C1- 6allaylj @yoahydybxyallahyiCh eediroaph- it yl6Cad-’ikylthioalkyl, carboxy-Ci.6-
ST T A M
het esyolanlkyl- Chetatiayt ali-ih s el Gallat kiLs-a iy R@roBlial, Ky k-aminoalkyl,
subsrparehond GestieGa tep SR R B epetyl- el
al kydryls aly$-0 t-atkel) heet duridohdter@atfB-(hsaikyl, phlekyll Canalky, diphenyl-C.
G SN ST
su nglk)ﬂ gﬁl@ﬁl‘uwed hflithﬂ:e)tloﬁ fCB-EmT’@%ﬁm ahd b phaid group, Whe?ein each of said
I ndepe n ecte rom e gro .consli | .

C1- eTaRlF, Pl Heba T e P APHORID sHhtiiced with one or
C1- 3mafydudstitients (aklegertt eatli ydl et do mhlielg @yl cofdistbg of C;.6-alkyl, C.

al kyl, .c o, acyl am no, Cl.6=al kyl sul fonyl, .
1 BB PR £ AP B iy G gyt SSppiag: Wi

am niqar QHRS abda@ptd, OnglalkylsIEeesUbSLilk§Etbngloxy, and halogen,and -+ - -

di substituted with Cl-6- al kyl: or and Rb .are taken.
toge‘taH]éP%W HOUOST AR 6 gRTOR Ymﬁr@ﬁﬁg?%yeé%dav‘?%%wsg with Ci.-
for . 40 heterocyclyl or heteroaryl ring selected

%a%lggrg éliglg to%g@fé!f‘ %ﬁ{i}n Wo_f péqi ]Egg\uugh r&?e’y arel? éltea?c Ie Iforll?ri an

1, 2, Rdob iyl 8PN EE LA BRbisflgsted from the eroup consisting of pyrrolidine,
1,2, 3, 4?t}§t}’rlahydr oi ié}}oqu}grﬁol i%e, tetrgh gr opyr i gdipr%’é

' A T . S ) rl LG b
hex dﬁ?@ﬂl‘aﬁ?ﬁOmQﬂlm}qlne@Wﬁkﬁdﬁwm@pepﬁ, éﬁatf%/rﬁ]@" roquinoline,
mor pob i@y }Fﬂrgﬁ&g.lih&g%e, RYGHPSpyPHIRES HRxalFFbpyrimidine,

)
i m dazol q,.\a/l\he_re each said rings_is optjonal l(ﬁ@ o
subspyireaelidineypipprasine erphokee smidsEplinge AYF olrpPEaTale pad imidazole,

f r omi Qe AHUHR ig.‘?ﬂ%%:ﬁtdp@lgnﬁj PP Wil One SrlnBredub¥tuents
Cl- 6- hydr oxyal 2E<yl , - "6-al IXoxy
C1- Geletted fypncthegratik gansistng of hydreea Lk Gr-sadll, Crs-hydroxyalkyl, Ci.

acyl 6@m< 6%@@&8&?—@%& 1, C; %‘%ﬂﬁ?ﬁk%%%i} 'ag;lérﬁfn%l, Lﬁiﬂnocarbonyl;

am nocar am no, am nosul fony

al kydnsipbtahgmarimelkdmnnoscirbonimivonaninasul fgtybriyks;
wher s@ﬁ%@ag{hﬁ& %Mn&ﬁ%ﬂ}lamﬂ{oo HRF phechg?, RiAL04 le%léh of said phenyl
tuted' w one

substi or nofe groéups’i ndépendent X
sel egroeps i30ptiomily Gabsituted yith (@t-08 nivak gedupglindependently selected

Cl- 6~ al koxy; L N0, 1Cl-3-al Kk 1 NQ; - 3- : -

di al (f/rflgcri‘isnaélfy?’aﬁéfolﬁaz}\?%kdi’n@“sa%j&%&]é%ﬁmgfé LaPHTEming Cis

gr oufislkylsmdnpt, iaod Aklogen, and eshiadtsaitl atrgno grougs ssudgsiontllst ed :
with G -6;5alkyl,, . b S..contal.ned | rralidinyl 1
ot pPPHp R s SRR e Ry D Rl e pyyroticing,
hy drgigetdinflyshioepholingl] eSpmkieoiny] gronpr NR~"R "; 35 Rd

d Re,are each independent | elected fromthe group
doris P i BT Stpargen e Rk
R? and R® are each independently selected from the group consisting of hydrogen, Cy.5-
a]_kyl, hYd].‘OXY Cl-s-alkyl, Cl_s—alkoxy-Cl_3-a]kyl, Cl-s—alkylthioalkyl, C1-6-heteroalkyl,
heterocyclyl, heterocyclyl-C,.3-alkyl, Cs.¢-cycloalkyl, Cs_¢-cycloalkyl-C,.3-alkyl, di-Cs.



al kyl, hydroxy Cl-6-al kyl, Ci1-6-al koXy-Cl-3-al kyl,
Cl- 6-al kyyl t hi oal kyl, Cl1-6-heteroal kyl, heterocyclyl,

whedosnosyslyl - C1_3-al kyl, C3-6-cycl oal kyl PCT/EP2005/001406
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C3- 6-cycl oal kyl - C1_3-al kyl, di-€3 WD 2005/ 077363
PCT/ EP2005/ 001406 -3 6-cycl oal kyl -C1_3. al kyl, aryl,
ar yls-é;&osﬂ@ tsy% “allPE ST, QAN .5 A}l@ﬂ%@ébyﬂyt Qéteﬁoa@ylk@ s-alkyl, phenyl
phegi( Cl 3-a ?{ di phené - CI- 3- ])_/1
12135 Sipbawi-Cusalkrhiap CbotaikYASL@ %lt?%’}tbbpﬂw Cs-g-cycloalkyl

and. & dRhaTRbL HOQWR ReheWhig E&hrbf%ﬁ?oﬁ&f)alﬁﬁ' shenyk 5§@|<Jf¥1|eteroaryl ‘

phenyl, "ary heteroaryl g ps I's optiondl
sub<rPERAis @pwrtaﬂy eustigitedriyith opgles mare eFRsytuents mdependenﬂY

' ”d%%%ﬁﬁ%&%ﬁe%_ﬁ? %g%ﬁé?é 69@8‘ Qﬁylg Oé'HaISQlﬁﬁlr Isting of

01 st dlsgayanhning, Cmaléwlanan%ﬁlasrdimlbylam@p Iaad(bgl@gem@tr
aﬂﬁq{dgg? f}ggﬁ {8%@%1 'foqgfrhg%walti&t Fatettry Rletl M LN &, ALfdfidenyl,

sel ecte

Cl 6-1hvehateroallkild englle Rk~ CY@%l@l@yn‘ﬂo@j degpiclaBeylHC, s-alkylidenyl, Cs.¢-

Cycl g%ﬁﬁ?ﬂgﬁ gﬂgilﬁkﬁl% %ﬁ ?{@fletg%cgflyhdenyl Cs.¢-heterocyclyl-C;.3

Galltyétiemsdg(ymlwterdewwl GGl Hatsedlotidehyl ar@iC3s-dylidenyl, aryl-

al ky
(§£ r?ea?@oclfca}uﬁhdaylghet?fgaﬁ}’l 813 élkg}lﬂerp’l &nd hleteroaryl -Ci.3-alkyl-C;.
ar yls- adliylﬂea‘}fll wlyéremeaagh of sardydycloa]kyl aryl or heteroaryl groups is optionally

Cl 3 - 3-al k 1- lJcyli
stgﬁﬁg ar?e cir reéu ﬁt]‘&uern“% nydleﬂt? seie ﬁef/i] ffr:élml 1.%-al,kyl, Ci-
V\,h e rsélaibaélqd mlqﬁalm;rdamyml, Gal- Ial}tlylarrangf,l G- 3(-Ihalkﬂtamim fapd halogen; or
0uUpSs,ei S option bstltuted wit h one e

SUREET o+ A0 Radher iR IR L B st el fiform a Coom
d - Felbakgalrkyterodgdlybriad;koxy, am no, Cl-3-al kyl ami no,

- di al kyl and hal ogen; or 15 Rd and Re are
tﬁ gﬁ%lr%%e&%gﬁl 'Ollkﬁl’the carbon to which they are
algtmaCb@chllt@yf orma C3-7- cycloal kyl orrheterocyclyl

) drogen or Cl-10-alkyl; RO is
éngf%ﬂ% "Rhis Hor Cl-3-alkyl: 20 Rl is Cl-6

al |tf\sy¢3y » élizﬂlaylﬁfl%bkltkék%/ﬂl,iclqlhe@??@]ﬂ(?lr&Eﬁﬂéﬁjyl @’tm@b%)ﬂ%ﬁbtsututed with one or
O | Ona supst] tu W one re supstlitue
mdé”b%rﬁdl% ftyentymdepaglentipiplectie %‘PIBGED&WH?F@PW&I Crusralleyl, C.

Cl- Q-lallde¥ityl, € ¢- a]ﬁo%@'aﬂﬁh&y €y.5- %ﬁnﬁ&%ﬂ;—dﬁlﬁyﬁﬂimo, hydroxyl-C; -
d | cyl am no oxy - Cl1-

al ky?'-ikyh YD aCYéaemnan‘?h@a i(%i‘ﬁé) 9pyloxy, ang halogen;

I
it o o

p‘WFé‘Jn /Sor 386 s i O Sor NRYisOor HH Z
|yslsQ)91rHl‘fl@? Ra and Rb are each independently sel ected
from the’ Loup consisting of hydrogen, C1-9 alkyl,
@B@OW@%oxyal kyl , Cl-6-al koxyal kyl ,

(1\11 @ndihwyallré E‘dcﬁ%h&%'endéiﬂ'&@&é&‘ce@hoﬁl @k gi/clu co%gistl%g of }Pfdrogen, Cis

- 6- al koxycarb koxy-C [ car

acylalkyt;@ chrdroaialy], Cl@@ﬂ@w#lsylo@i kylkylchmékﬁl «ayboxy—cl -s-alkyl,
di - %ug%agkﬁ@{%h Srk-adk Gy _s-alfie BRI GRS Y bycloalkyl, Cs.s-

C1- 393
cycloalkyl-C;-3- alkyl di-Cs.6 cycloalkyl-Cy:5-alkyl, C;.¢-heteroalkyl, C;.3-aminoalkyl,

aminocarbonyl-Cy_s-alkyl, cyano-Ci.3-alkyl, Cs.g-heterocyclyl, heterocyclyl-C;.3-alkyl,
aryl, aryl-Cs-alkyl, heteroaryl, heteroaryl-C;.;-alkyl, phenyl-C;_s-alkyl, diphenyl-C;.
s-alkyl, and C;.3-alkyl substituted with both a Cs.¢-cycloalkyl and a phenyl group,
wherein each of said cycloalkyl, phenyl, aryl, or heteroaryl groups is optionally
substituted with one or more substituents independently selected from the group
consisting of Cy.¢-alkyl, C;.¢-haloalkyl, C;.¢-alkoxy, amino, C; s-alkylamino, C;_3-



am nocar bonyl - C1_3-al kyl, cyano-Cl-3-al kyl,
C5_%-heterocyclyl, heterocyclyl-Cl-3-alkyl, aryl,

wWaeysACB6B- al kyl | heteroaryl het er oar yl - C1- 3- B REP2005/001406
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phenyl - C1- 3- aIkyI di phenyl -d _4 _3-al kyl, and
Cl1- 3- al kyl substltuted with both a C3-6-cycl oal kyl and

a pfkﬁ 1a9ﬁ1%1 mgdl%@ﬂbﬂ ﬁkﬂi &R, afa,ﬁaﬁﬁ;w Gy CHIeAYhyl, C; 5-

phen aryl , teroary groups. is optionally
sub ﬁ(}f lglioaylaxy:nd helogen.peed idiagaifp groups is optionally

| ndefasfa 'Bgﬂi%teﬁ%r‘?ﬁ%u%gtﬂﬁﬁéamrﬁ:}b@éQrﬁwp orconsisting of

oal y am no,

R anémky¢ra ke togethes wilh. tho 087 @PRIG Whnéﬁtbm erded fosn an
-4

o, IR ot Gl By oyl
and Matm@eﬂ, hOalmPI]Leqtﬂ‘mQ)ffetyéiyd{m@ﬁ’rlﬁmeg},é,éﬁstetrghydroqumohne,
cht | 951% qétraﬁydfgémhgﬁr%ﬁe@raﬁwl%;nggmalhs qﬁﬁﬂmy%&;ﬁrlnﬁdme,

are‘ta to et er 'wt
nit rp;)g‘ewhdmW\pllpcﬂazmhayloaﬁ)@hae,tlm;&a;dhm@ pmrgh:, pwazole, and imidazole,

het SRS EE | c¥1 (%f?%ld I}ﬁligg Esoo?prt%}]al d)’ ﬁgsﬁtﬁlte%kﬂg 81% OMbRSubstituents

group co n SI'S
honmaleptedlfd]m ehe gretp acmsd:kltlog}bf h)dirney, oxo, C1 ~s-alkyl, C;-¢-hydroxyalkyl,

g2 {k %ﬂ)foarﬂg |q§’o quf nﬂk?l oamipod] ol f}?ylarﬁmgo he,
hex admﬂllooq:rbbnyh a:lnme;arbpyyle@led alktylnaarmrmcwpa)zlammo, ammosulfonyl
m)r b 12 le)—:a@cylsu ?aggfgllglt%}%g)fog%l ony an’nﬁg yarn %en gfﬁgrle n each of said
s u bsphdm;tl @dupd & bptioeallgrsubmiteted Mh)ishtorteunf lmmsre Jgf)ouixs hmtﬂpeniden’dy

(O DA OUR, CCliS] 21 0 oM Oy %S0 Sylino, g

Cl 66* alcfayndChn &haloka, and}:acﬁ%ﬁﬂmdaahkg’ broude sl gptionally

a?ny L%?g?%@ﬁ%%gﬂnq%%sug%Q%%@u\?ﬁb Elg-l(é & ky? "% Iis c%lnta(?ngci il1$1ya| pyrrolidinyl,
Cl- qn?b&ﬁhﬂyhkﬂﬁyﬂﬂﬂi@quﬁﬂhﬁ@$@bﬁpnylanlno and
wherei n each of said phenyl groups is

dBﬂ?ﬁHé?iy substituted with one or nore groups
i mgapegently 15 sel ected from Cl_6-al kyl
Cl- 6- hal oal kyl , Cl1_6-al koxy, am no, C1-6-alkylanino,
dP“@tOfB—alkylanino, and, hal ogen, and each of said

sMo®: oups is- optionally nonosubstituted or

i substituted with Cl-6- al kyl, or js contained in
pg,rrlpélfvp@ahypmerquaﬁgp}c&rﬁw-raﬁgpﬁ%mqqﬁq of iggmers, or pharmaceuncally
plquga?gmgsgﬁqggeom1s 1 or 2, 20 nlsOt02 oi sQ 06;
pis or individual isoners, racemc or
non-racem c m xtures of isoners, or pharmaceutically

acce pltrﬁpalrﬁaﬁﬁj IR ibh\&kiBRrelaeotd é’l‘lb@@truttéd}ﬂh@'lamﬁlbﬁyrazoles compounds
i nventi'on relates to substituted .V%han1no yrazol es
%)

canvpelinthsreodnthesayansiontarthertrel aqqqéo AV heternsyeligcopmpounds and
F Sl eRfr8 et RaIUFosHBHE EQRY It Cra BRI and

GABA, 4-aminobutyric acid, is the primary inhibitory transmitter in the brain and
maintains a balance between excitation and inhibition of neurons. Three major classes of
GABA receptors have been identified: GABAA, GABAg and GABAc receptors. GABA,
and GABA receptors are ligand-gated ion channels (LGIC), while GABAg receptors are
G-protein coupled receptors. The LGIC receptors are heteropentamers comprised of 0.6,
B1-3, Y1-3> P1-3> O &, T, and Osubunits. Each subunit contains four membrane-spanning

domains. The N-terminal domain and C-domain are extracellular and the



phar maceuti cal conpositions containing said conpounds.
30 GABA, 4-am nobutyric acid, is the primary
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bal ance between excitation and-gnhi bition of neurons.
Three maj or classes of GABA-receptors have been

|é%gﬂi§c0/\%ﬂktﬁg’on1@%t ng @ﬁﬁéﬁl’uﬁfﬂéﬂ @P&‘éd t@Jgé@IﬁﬁﬁQ L’Eher@%ﬁﬁ'%traceﬂular
n c receptoys,are ligand-gated.io an

61 tesih e Rl TEEBRIGRAYHES re@%sg{\@ Q@mﬁlﬁé’aAR
r]%ﬁﬁﬂbﬂrﬁMeZh@héﬁQZ@O(ﬂ @g@pwﬁl@m het er opent aner s

conprlsed of al 5, 35 131 3, 71 3, P1 3a 8, s, rc, and

Osuburits. Each subunit contains four

,nwm angies Q%hﬂﬂumgqgﬁbﬁﬁr thd BEmPodigb MA@ hn AR Ndid b ution of

C-donmmin are extracel lular and the WO 2005/ 077363
RGAB ERZHQ5LGDIatRGL iskhowgdimitshe annmt1f B3 2008 1ygyith taeying o
is.situated on the N-tern nus. The is an

i HPIRER| PHrtiPe 2 TP SONRERNE Hu: Ui drepRSeb ipapereas of the

Stﬁ@i‘ihr!inﬂgiré a8y gﬂﬁto(d&oﬁiw dred@hs Gf BARA . r30RGE @lhedat. Subtype
. Chem 2000 43(8):1427-1447). 5 Whﬁle Studies are

czssﬂmbims repteiminehPoe, thdoBarp obgdamens agaitiongltto ptaaht for about

828 S o poe el AT SRR R gl (R MACRHRed A3, 1rend

sNblryREB96 S0lBy a3 )iSSiiblﬂ@ela%‘énﬂ%Bi &rithifthgam oi?,lsulSlktﬁt«lﬁlefexpressed
are_prese St areas o t he ral alr e

tmséfgmnaflﬁv gt@s BRRPOHRDEY %Wapg@@%ﬂug%t&e pERgesenf apout 4% of
tQEBAAtece 3&@9&1 MABe rASHRTAb @SMERIH R HBYsidB(peAbsdybliddbpear to be

ol i goners are thought to account for about

tthe A amf:1b704Br1e spé otfsvaissenufiedABAohlst efptl.gVairodh. Resel995

Kernan et al. Trend Neurosci 1996
f€&?§§}¥% " Subtype assenblies containing an a5

subunit are expressed predom nantly in the

(,A)l 0% a%g%Aa}%%ﬁc rr% g%rbtg{r]%rp ull‘all.}%yth q%uéﬂs#%)t& g"?ﬁgpf‘%if“es’ one of which
Q"ﬂmﬁnmﬁ&@ﬁfe (Bbbindéngasts Dthlet a® dabpegrsittdintade albsteric sites for

AR st o088 R85 SR Rob Ta T gl e

%&%AX}BI@E&Q]MthéGABIAQ\aé ?fbr mhcuhﬂdtbfyysn@i aflil ¢ theeite through which

nDdu Sit one o e. benz
Rtk o aRostng e hrn ey BbeS i ole ERag studics
alup gt@ieﬁrthéle)ﬁét&ﬁfe df@ko dRtisEtMedddaze rekhlﬁdih bi€8: BZ1 and BZ2. The

r}ief]tqﬁlgm I \ﬁﬁﬁgée%égﬁ%%gg gB atlr{r]r%gg e BZ I ndl n%A%IAtAereceptor
r&ﬁ'}ﬂr?h‘g the §! {fbtnitdh gofn%méﬂgn Wltrh% B m gfbﬁlel 2 ’[2#1% is the most

anxi o rugs such as di azepam exert

%ﬁh&ar{ta:dmu gragtobsuby g Toioisth@Smajou Gﬁ@lﬁﬁ@hstali*@the azﬁy2 and
exi stence of two distinct benzodlazeplne bi ndi ng
sy suBBpealbgBhRy thfkeeconBZntesamtgupmat@)sa futher 35Bwaf thetotal

har macol ogi cal | y_equi v a GABAA recept.or
&m@» 4 ESCRRJOT HRPeHPIrS: baFmRCo @@Mﬁﬁ azﬁv@ﬁnw:ﬁwasqbgypes appear to.

M, [ A A

dresynacleardecase spfigipntly saactipragonivbgutantagonisisseere unknown. .
constitute apprOX|nater a further 35% of the total

GABAA receptor repertoire. Pharnmacol ogically, the
ahedptbitimates 3aRb SR dnmtrtings aerappeng thedirst clinically useful modulators

of the GABA receptors and are among the most widely prescribed medications for

anxiety, depression and other psychiatric disorders and as anticonvulsants.
Benzodiazepines, with relatively mild side effects, afforded an alternative to barbiturates

which possess more potent side effects. Unfortunately, many of the early



be equivalent to the BZ2 subtype. The physi ol ogi ca
role of these subtypes has hitherto been unclear
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wer e unknown.. 30 The barbiturades and benzodi azepi nes
were anong the first clinically useful nodulators of

b, SABELHECRRL Rl Ay AP Hnilee sepHO sele'aﬁwgﬂ&tsul’ﬁhgl el ééda‘uon,

prescri bed nedi cations for _ anxiety, ressit o
deprivdepesy pgrative imPairEsPH afakid ReteREatinn ?ég‘élﬂﬁw;l §§?ﬂt% folerance and
%ﬁ?ﬁ.gk zepines, with relatively mld side effects,
ord an alternative to barbiturates 35 which
possess nore potent side effects. Unfortunately, many

relativel bt
sedepmrlsubuyye $eé®tw11t5r gl hold QQUﬁxeup@ﬁrmse qbpons @X@@Ve agents. Receptors
Ltiv
SPab Y B TR g UL PRS0 A0 recpos

@ﬂﬂl@tou,(‘c& o@,ﬂﬁ‘e Blaisﬂikwaa diabémahoimyeritive redeptorelelh pmtleular, the o -
subtl e probes of, receptor, subtype sele ty and
sebirebts hege aspeinied aithse as“é*iy ‘g SEERe i@%ﬁlﬁ\ ave potential as
Rﬁﬁ?ﬁt&@(rRsM Wﬁeﬁia@l‘ Q1. N8 Newdsi. 2088 3 (0): 867- 59439U [B-nypnotlc/

have been classified as di azepam sensitive recepto
whddtiere samponndseyithaprefereniiat binding fas theiva sehisng bave been identified (D.

ensi ti c I u

SRR BERSPLEL SN Rt Bt e 3B B
hoganetsis uadesippbleén tn ahxiakytit egeddat i ves (R M MKer nan
et al. Nature Neurosci. 2000 3(6): 587-592). Hypnotic/

sedati ve conmpounds with preferential binding for the
ﬁlorﬁ}bﬂﬁrylp ¢hdraslectivelgbindierthe bered d{aBepindsiteSaniperthearadlopteric sites,

‘ gfélﬁtf‘g nggsre%l 4%913@4&?&%@3’ b%@ 3?g§érggéﬁgﬁe sulfile probes of

N ARG Y oA e o

poeifitve a]lcﬁte@mm@d,lﬂdmst) bAGABAl recdpitvs] (],oblpndnd&)thlahmteract with

gﬁaéga@%s it e R TR ol Sy i

?ﬁlﬂ@é sl ate@icagehil&bss).( Diverspagoitisty élnalhishsheablhty of GABA to open

HEIEEOMING: M L ETIERT e —

3Rt bed &ﬂmﬁﬁﬁﬂe@fﬁo@ﬁhﬁ@d(hﬁ&ea&ﬁm@gmﬁmshbkmkmb@ambmafGABAA
aIIosterlc modul at or s

verse
ABIPIPERRISEABIEE® 81‘52?9‘?*3 toaf et Y B te g ponis
A Rastotha CRIROUBYEN ARk efIh ol tesahitit dnk@lytid, Gedatiee, and hypnotic
benzodi azepi ne gs e an et have I|té$e or no effect.

sHedparbhile compoppds Hhat agt an PSR REQUIRES LR SPte HiERRenc,

rc@gﬁiﬁbﬁrenﬁﬁ%ﬂgshﬁd ocbAvEfsee@@eNi sts that act at this
e are referred to as antagoni sts. Agonists that

act at the benzodi azepine site exhibit anxiolytic,

51‘?}%%[& seEetiv@ @&ﬂ]%%@ép‘t&r ag%fli‘sﬁ%lp?dezﬂ'{ahﬂ %ol@%?%@ﬁnkﬁ]ﬁ} prescribed

S | nverse dgonlsts at hi's site elicit
ankypysii agen@,sfu gnﬂugg@hngﬂwéntlmg soramf fé}ﬁéecblﬁwaésgﬁtated with

ffects
Raeriaba® e e R SR PR PR Ao AR B theuy subunit

D&d@ﬁﬁ&mgly,é(gaﬁlﬂlztmecéplbt ig@mssuglgels tntagctt rhate salectiveedswith ten; and/or
of the_ sedation associ W uT

the a3 subunit relative to the a; su umt should be effective anxiolytics with a reduced
propensity to cause sedation. Also, agents which are antagonists or inverse agonists at the

0; subtype might antagonize sedation or hypnosis caused by 0; modulators.

Selective oy and a3 ligands have been more difficult to identify and cross-reactivity

between these receptors is common. Compounds with ten to one hundred-fold



known anxiolytic drugs is nediated through GABAA
receptors containing the al subunit. 30 Accordingly,

W@2BANTT3I6E ept or agoni sts which interact nore PCT/EP2005/001406
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selectively with the a2 and/or_;the a3 subunit
relative to the al subunit should be effective

@%gt‘?&{i%‘tf&c%g%ltaﬁv@torog q‘l‘i&ﬁﬁ’een %g&%ﬁﬁ%éé{ ek OWERUBG ling et al, WO

agen S antagonlsts or
|0®4é75§5é Eqmmmsems with phimt natated mly@]enamsgggesfahaﬁgg o, 2ot the oz, -

S0Pt R Tea HRIBE S RN oD LR Bt s g macel

tSEz 20?1751@(4)}48&11@401((1553\? E1QACStiendet2900 DeA: ¥Eie B34 Heseever, as-selective

receptors.is como ounds mnth t
HBW?%%&OPHFS&P%Y%BSP’@’?? ERRBb L bE ol eral. WO

S5 §43§O') v 'Shi/ce\/\? Endigéiﬁa}lBse&g%El'eé‘cﬁretl%a@cﬁs Y ehe3RREN T BRANbEEate the
(see, et al., WO 0044752):

Khga) imanichouiieelvagos fhe Wawatieordivesiic (AE3) $apgedd ofipsta new

t u

L8 gﬁa?pgédgg{zg%@gow% @ﬁxgﬁd@ggaggmp A Rmddifators may also
Rbrhfomtmmiolyncsmppaaeslwmqm)maj_r%)fManted dffedis.et al .

Sci ence 2000 290: 131-134); however, a3-selective 5

i nverse agoni sts appear to be anxi ogeni ¢ and
p]’hmehvtuﬂeé@ands(fbr GABAGokdeptrss ef ﬂlalpresm inQ@BHARDY useful in the

%6%21@%? ( 06 ﬁgvffgﬁg? 8€ %rhxslc%f ?%é%/e?’s &aﬂ%saﬁﬁad;{s%rag%th or without
axgbmphbblagagol’@hbb;amthcmt distlaty ol parsic ﬂso(cBZJp)hobhe}ndl:luiJlﬂlgjsoaal

TPl BafiercGudEhy G HiRL PR Alfob B it and
adeytealitts dispdapeid gﬁstédmﬂlbsmmge mﬂumdmﬂee;ddlsorder, depression .

ffect 10.Th
G RS e S e it R R AR SRR b SR Bl
aﬂ)@‘ﬂ@fm@ﬂ@mi bQﬁ)lefI aaﬁ)bhpiﬂa»r Id tI&QtdﬂiE(ﬁ‘dﬂSmhlzaﬁhrpﬂlﬁl learning and

di sor der aphagbi a, ..agqr obi a

WGOBRSNTE dispides ot Ariithe E5haARa RbHP A SRR arsgvity disorder

S@& @hsordﬂﬂ@ﬁicﬁ&soxﬂbﬁ@f&h&&&:ﬁﬂﬁﬂ?ﬂiﬁ v il hubectiesuffeshg 6 the
éord rs |ncH§glng ost traumatic ress

5 t
jet lag Qs ol OUSate AR e alepSipd pain.

dlsorder depression . or blpolar di sorders such as

si ngl e- eplsode or recurre sive qr der,

dyden 9?Hretraal%qétawstemsp%r’% cep Ssblgrsf ol ey ofuifteé Srotonergic
%e%%tgﬁfsﬁnssﬁﬁlma%@ YW bdmibeSarthé fiBataist ofA3MtY telfted disorders.
dlsorder such as Al zheinmer's_di sease and attention

cecrrilt dpigs spdasibyspiyons a gridie agonéﬁt abpH Hiad8seRETs anghigrotonin

qje§]?ﬂy @fnﬁﬂﬁ{ors? ké&%r@}nm{eﬁﬁ Qﬁ%de?r&saﬂt@ }ﬁv@%&ﬁﬁﬁtroduced GABA,
ering fromt he 20 effects

or shift
vs@kktwedtgﬁv@ﬁ wpyRotentiaia the ptlectgios eqrﬁém §ﬂ§H@N %ﬂ@pqqna&vlds

PR' encgtﬁﬁr seﬁ%e‘%%fo%lﬁﬂ‘r@ﬁﬁﬁkeﬁﬁﬁfb‘f%?s B8RR) BRRNsreater
Ore rU s nodul at|n% ser ot oner

r@@nd@pm@nsmc@ﬂtbwhﬁta%edgn soRbEresan yath G gBﬁeS@?Céla@ Hgands than.

‘q&hgp&kgm%ngelated di sorders. Recently, drugs such as

buspi rone, a partial agonist at 5HT1A receptor, and
serotonin 25 reuptake inhibitors, commonly used as

aﬁé&%@@ﬂﬁz%?%%@ﬁ& Cpg@%}égmgg{?%brﬁ I:I%fre%g &fgcl?%éﬁ%e a?tagomsts of the

te
déwrtlaomopmﬂ?@ caOSFaate1 seeeptomipddfidierial pelW3(8:386\flefblAgesmber 3,

t@@& hER @tcbe@%rﬁgmpe@ér@ngeqﬂ%@mewh' bi tors (SSRIs)



anti depressant activity when used in conbination with
GABAA sel ective |igands than. when used al one. 30

w®Ews/07136Rz0l es of the present invention have PEERP2005/001406
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di scl osed to be antagonists of .ghe Corticotropin
Rel easi ng Factor receptor in U 'S. Serial No.
1}2! I%Qﬁm&?e@ Herdifesh e Q:E@?Fe'serﬁ inved@0R r8keidthi: &S ROHHREdS of .
erence in its en irety. WD 2005/ 077363
Pé;umglazlcfglsﬂmmmtm@ fasediemention PHEPREREYJVeating disorders
D 18k s 1a® 9 ounds of
D B e e R o
preventing or treating digorders alleviated by a
positive allosteric nodul gfor _af a GABAA receptor: Rl
R N(m(l) NNY WHEr el @B),R1 i €)- ORa, - NRaRb,
-CR RdRe, CHR1Rg, Q ; cyano, hydrogen,

C2- 1lo- al kynyl, Ci-6- hal o kyl ; haI ogen,

-(CH2)OS(O).'RI, -(CH2) 0S( O 2N - NRf SO2R1, - C(=2)R
tetrazolyl CO_3 al kyl ene Ha or .| I b, C3_8-cycl oal kenyl,
aryIWheminheteroaryl where each aryl or heteroaryl is

ORt i;0ngkY, ¥N§%@SI¢R°Rt‘1@dCHHfﬂ$ QB RY-CO mﬁ@b@ah& UgAkSzen, Cy.10-

10 i ndepéndentiy sel’ected fromCl-6- a
ci- ealbyngfb@ OB e e mi-GO E R ey ) SRR RSORR, -
R I
a’ ??\I F@&b Q&k&gﬁl‘c }@erﬂﬁh@@f’ 1y CgFﬁoéS@ arkgﬁjél;{:r% or heteroaryl,
in d ewberd eadh '«wlsel}@mr@edylm @nﬁl@rwélygulmylfﬁute@ Waihgmie 9g myfre substituents

h dr | bo
B
| n tlhéoalnk@l-sfbhb)a]k}’bpxamgn@ltﬂw -GEN Rr eprch ey NhereR and R”

e B O e .

C3_6Gamsy/Ci- gadkklydrbﬁ]lylﬁardl liy/Cy- 10{311(}6 whietejn 2 & bopyddjacent carbon atoms
C1- 6 Kk | ,
1 SR Mg 2l e e

ona substitut€d with
one or nore substituents ir;d‘ependently sel ected from

d-6-alkyl, d- 6-hal oa1/ﬁ4(-y€f, Cl- 6-al kox/,—-lﬁmd hal ogen;
D D N

wwba. h

b ¥
IIa Ib

R? is hydrogen, C.¢-alkyl, Cs.¢-cycloalkyl, Cs.s-cycloalkyl-C;-¢-alkyl, C;.¢-alkylcarbonyl,
C1.¢-alkylsulfonyl, aryl, or aryl-C, s-alkyl, wherein said aryl or arylalkyl is optionally
substituted with one or more substituents independently selected from C;¢-alkyl, C;.
¢-haloalkyl, C;.¢-alkoxy, and halogen;

R? is aryl or heteroaryl, each optionally substituted with one or more substituents
independently selected from the group consisting of C;_¢-alkyl, C;.¢-alkoxy, C;.6-
alkylthio, C;.¢-alkylsulfonyl, aminosulfonyl, C;.s-monoalkylaminosulfonyl, di-C.¢-
alkylaminosulfonyl halogen, C;_¢-haloalkyl, cyano, nitro, and -NR*RY, where R*
and R® are each independently selected from the group consisting of hydrogen, C1 o
alkyl, and C;.¢-alkylcarbonyl;

R® and R are each independently selected from the group consisting of hydrogen, Cio-
alkyl, C1.¢-hydroxyalkyl, C;.¢-alkoxy-C;-s-alkyl, Cy.¢-alkylthioalkyl, carboxy-C;.¢-

alkyl, C;_¢-alkoxycarbonyl, C;.¢-alkoxy-C;.s-alkylcarbonyl, acyl, Cs.¢-cycloalkyl, Cs.¢-
cycloalkyl-C;~s-alkyl, di-Cs.¢-cycloalkyl-C;.3-alkyl, Cy.¢-heteroalkyl, C, ¢-aminoalkyl,
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20 R3 is aryl or heteroaryl, each optionally
substituted with one or nore substituents

wo paspensdent |y sel ected fromthe group consi st PELEPR{005/001406

10

20

25

30

35

Cl-6-al kyl, Cl1-6-al koxy, Cl-6-.alkylthio,
C1- 6- al kyl sul fonyl, am nosul fonyl,
Cl- Gmhmbeabéy l@ﬂsmﬁﬂ'(ﬁloéﬂéfylanoﬂkyl@s 36heterocyclyl heterocyclyl-C;~¢-alkyl,

al kyl am n suI I hal ogen, hal.o

ni t I/aéy HHC eteymdgh%fowg%é ﬂh@gﬁge@é& s-alll, diphenyl-Ci.

i ndey énylsﬂ%rgﬁ}b?ﬂoﬁdﬂ‘?%ﬁéﬁﬁngd MS@I%&I fok bﬁ‘éhyplgelow, and C;.3-
hydrogen k

3 %%S’I] g I car bonyl ;
and 3 apbstibsedhwithdoge hGomcrsolli aed aaheni &mqpeWéﬁr@wach of said .

CCIO n édyﬁltogl?‘glx ﬁféelﬂlgy qlirﬁgﬁ‘rhet&%a%]f gr@I(l:}Iksylk optlonailly substituted with one or

Cl- gng;eksybﬁtﬁpggp ;@}depemngﬁkgle %oméhekg,q%up consisting of Cy.¢-alkyl, C;.
C1- 6 | | -
oyl 1@4 CW{IQEW aﬁmﬁcg Jﬁ%bénﬁﬁe,?c al &Xﬁ%ﬁfr%@ﬂydmxﬂ -Cys
d| @@1% cafym,@gsrlwmoggl %aﬂqy],@y]fony@Clg q&létl@ﬂf@gy]@g;y and halogen, and
C1- 67108 Kty 902005407 BOTHERRO0PLIBLAG iz with O
C5. Sallk‘[sé“ccafr ocycl yl, heterocyclyl-d-6-alkyl, aryl,

a%éhd%é? %&(5?/ J{%gfﬁl%é%tﬂ%ﬁé’ rtre?gﬁ & xQHI]E% It}reg;]af@at?alché{& form an
pheri;pltfsru¢§f6biﬂ1 pit hespitoiaoyh aﬂngyelsqlbtffomahe groa19 cdesistingd@yfrolidine,

phe%){%er%ﬁ n& fo n‘?}%g%g yaﬂopgﬂﬁm Vahi% gqe%ﬂgmﬁg@#}golﬂle,

sai dl ,ESAytetrdayIdkwoqtpn@lmd, tetmhydrppmmhhlm hegahytrapydopdine,

C o ns«vbdre eaghaif sad rﬁrg&iskgpltl,onﬂly subﬁ}th‘arldo‘aﬂkgfrhq or more substltuents

Kk al k
c1- 3R i sBSun il SRS by Crsigh O bydronyalio, o
acy | saatkoxy, CChalkory-Kyk-allty, hylamiftbal oy adcidy hsﬂdrﬁmnyimmpparbonyl

d hal
ST N e
10 aﬂMdulfoﬁiﬂaﬂR&lcﬂ radnﬂbsuifbﬁylﬁlakﬁm afdpldolyl whatdih eidheof said phenyl

it to whi ttached f
et xRt p e st idBiang oo Brout BEs Frlspenty selected
gr OUfRorfi GRS +alltyll, Y Olfal gulleyl Al scﬁlk@cy arfineeCi gHatkglamino, Cy.3-

ho nocgalgﬁtrulél?rl}cg E?%I imglf?rggqah 8?1{;1 g of salg amino groups is optionally

1 2 rﬁoﬂosh@it[t@f&ﬂdfr(lhﬁl@m&@' Wlﬂf—‘Cl -gkylabydiconirettiifl perrolidinyl,
hexahydr pyrim 15 pyr azoi i di ne, piperaznne,

mor gHRBFIGRYS RY @VI » AEPIDRLAZS] EOUBy r azol e, and
| Al IRZRb o, hWh@fc? @&acHk&Ey, &aLNIRarRIngs is optionally

sypsti tuted ituents .. ted
\¢

I c%dtﬂaéreg 861\3%14;@% %@I@fﬁ%‘g{ﬁg % %ﬁﬁrownsiéingsoémagﬂgem Cro-
Cl @ukw dfyamz d%glamﬁlcq o~k @?cyalkyl c:l alkylthmalkyl C1.-heteroalkyl,

6- al ' kox

oy s Th e RoeabbRy oSl o, 2oLt i, i

| I eroa .
g{nk;g?‘géﬂrb?%gml:gﬁlﬁgl a?f“a?ﬁf(ﬂ A, heté:@a.@l %@t 10 ryl C]] 3-alkyl, phenyl

nosul anmi_no,
Tl BAmTE &t DD gl SIRS s VS APIS C--cyeloall
su bsatn'd gih%g}fl‘(’)gr]#% Q/ﬂ?eré?ﬁ eg@lr&’ s&t ﬁg&&ﬁ%&%@p J8AN, 0¥ heteroaryl

sel ecte Cl1_6- hal oal
Cl_eretmeoxgpticnsln gubs@j_utgd witkyong e mpre @:_ll_bsgtuents independently

di als@éé’c@&"ﬁ%& th@%g?tﬁi!:cgﬁﬁﬂng 81(@1 ﬁ_ﬁé}] @1 5—ﬁﬁbgkﬁm no

groups 1's op
Ci. 6-alkoxy, amino, C,s-alkylamino, C;.s-dialkylamino, and halogen; or

R® and R are taken together to form a divalent group selected from C;.¢-alkylidenyl,
Ci-s-heteroalkylidenyl, Cs.¢-cycloalkylidenyl, Cs.¢-cycloalkyl-C; s-alkylidenyl, Cs.6- .



nmonosubstituted or disubstituted with Cl_6-alkyl, or
is contained in a pyrrolidinyl, 25 piperidinyl,

woreooslooissnyl , or piperazinyl group; R is hydPOOEP2005/001406
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hydroxy, Cl_6-al koxy, or -NR-"Rh_; Rd and Re are each
|ndependently selected fromthe group consi sting of

hydr -
9 3 2 oM B, . e
Cl Mhdwbﬂskﬁeteromlymsy&yyﬁl 3 alkyhdenyl aryl -Cr.3- alkyhdenyl aryl—

het ? nTC}, )ql a aﬁqﬁf%’fﬁe’cer@?pﬁ ﬂ&ﬂéﬁﬂ and heteroaryl-C;3-alkyl-C;. . -

A6 Cy{alllqhﬂkly)ﬂ @ier&nach&yd)f saldrcytloalaylyaryhjgpr Betgrdayyl groups is optionally

het ef o ttY t ereO%rn)fore it nlf d yseﬁ%te f?drﬁﬁl s-alkyl, C;- -
di pH® %iv% al Kyl F stltute
bot Ia }ﬁl(ﬁﬁgyﬁ-(mgeﬂklﬂdyk@thmoaﬁds alkp]hsmw Cgafmaﬁkylmgr(n and halogen; or

ng{ iagea%%e J&%IPJE ep A als: tg vﬁﬁ%’fkﬂhcﬂ Qre%?{agﬂoér?i:tro%rm a Cap-
subg dbﬁbﬁkﬁhbﬁd@ﬁﬁ%&hmgly selected fromthe group
ggqglgﬁlng IkyI Cl_6- hal oal kyl, 35 .
YRFREERYE G4 B'c1” 3l al 1 Gyl ani no,
G&lﬁcﬁbaMkﬁﬁgznlno and hal ogen; or R and Rd are

t gke l@let er to forma divalent group selected from
&l B vl Cl_6- het eroal kyl i denyl’,

B ibecyakn atkyﬁkémwm—heteroaﬂwl or phenyl opt1onally substituted with one or

T RSB BB DRI TR R AP R I rrall o

al kélﬂaﬁﬁw alﬁo taﬂ[lﬁ@,\/cl y—b.lk@*ﬁﬁﬁho, C;.3-dialkylamino, hydroxyl -Ci6-
het erocycl yl

I d
S eSOl RSP, fofeopgon and o
ER’ Ysl hy@%og%hatﬂl—hlkﬂe@yk alk@ﬁ))ﬂ Cr.¢-héteroalkyl or pyridinyl;

3-al kyl'i denyl,
Hbﬁéﬁéaﬁ§§06f39>alkylldenyl and
Ret ey V- O _3-al kyl - Cl1= 3 al kyl i denyl, wherein each

of sald IoaIkyI aryl, or heteroaryl groups is
éb@ﬁbﬁéNFﬁ{ﬁ substituted with one or more substituents

61?“ (?ijearfg lsé’chsiﬁliéiﬁhﬁéhtfyr s@l@&t@l_ﬁ@nﬂﬂi’é Eouﬁonsmtmg of hydrogen, Ci.9
Cl | koxy, _am no,

Clkeﬂﬁrﬂ aﬂlk@d hﬁdrﬁﬁyall%d?m AleAkylof - 6-Pié§]éﬁ‘a el grhoxy-Cir-e-alll,

ta t a ha a -

attac f?eag%@la%%r ir%l @&Qﬁoﬁggg kﬁrfé ﬂ%hﬁ égygg@?&? EHI(YI > Cos

ri ng?,}’ClRﬂlesChy-dHW]géhCéﬁ q@paﬂqy 519(?—&@’ Q1@~h|Q§i ¢ 1 1.3-aminoalkyl,

a?mﬁééa?@éﬁjéyl 21].1%'1 %{Qﬂo %%I.ké @lgahegroéy%lyp%e@rocyclyl Cy.3-alkyl,

opéI |acnyladu1ylf0|$arb§wl, aterdryii heﬁer@ﬁ%’ &1 3= aﬂﬁﬂf é’ %i)ﬂsé/lﬂt%p@ﬂt diphenyl-C;.

I nae ent

LOSPRR, SS A 9 FADA pot ov

C|1k3»|«']zadréuylea¢h Olf:SaldG_I\’C]@a]&V]aPK@Wé mﬂdir hﬁ?ewwro@ns ig optignally

a

Cl Bésugft%f Q’Y‘l o(:%% %‘)?n&% su g&ﬁéer%k ieﬁréleﬁ%ideﬂﬂ‘}’ Eele ted from the group
'ClL oﬁmalskryg of G2-Bled) @lembzébalm @Fdﬁelkexyoamll@w Cms- hn@ilinﬁ: Ci3-

{\lld?; dlﬁkylammo, hy%’ox%—el_g_h]wl, cxahg, agylgfmr%, it aﬁcﬂsﬁlfgnﬁ,r Ci3-
alkylsulfonyloxy, and halogen, and each of said amino groups is optionally
" monosubstituted or disubstituted with C,.s-alkyl; or
R¥ and R are taken together with the nitrogen to which they are attached form an
heterocyclyl or heteroaryl ring selected from the group consisting of pyrrolidine,
piperidine, homopiperidine, tetrahydropyridine, 1,2,3,4-tetrahydroquinoline,
1,2,3,4-tetrahydroisoquinoline, tetrahydropyrimidine, hexahydropyrimidine,

pyrazolidine, piperazine, morpholine, imidazoline, pyrrole, pyrazole, and imidazole,



20 Ra and R are each independently selected fromthe
group consisting of hydrogen, Cl1.9 alkyl,
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Cl1_6-al kyl t hi oal kyl , car boxy-C16-al kyl,

Cl_6- al koxycarbonyl, Cl1_6-al koxy-C1_3-al kyl car bonyl ,

acy lWhe@@aQ:hQﬁf le@ ﬁhﬁéﬁls OEMIY sﬁB&i’c@L@H ydh- cﬁﬂe'@t'rﬁd)ﬂé)éhbstltuents

di - 6 cycl oal , C1 heterodqﬁ

Cl- seEﬁﬁeda 6‘@Iﬂk§h|e grO%ﬁO@@éa%@ﬂwdr@% a0 Gryralkyl; Ci--hydroxyalkyl,
cya I r 1

e g’?o%c Y 6\{ alko()z?-C?i ?ﬁk@ @fié’ﬁhﬂﬂoalkyl acy acylarr)l}lno,

het emgapygdrboiydtasrioasay or(yl -(3= Gaa,l_é}w amlpﬁ@?ﬁ @nx}g_mgmapmy}osulfonyl
di p / I t

i t hr@ %%Iﬁ'ﬁ‘sulg%&%ﬁ%héé agrgﬁEg.}lﬁn%lgﬁn@A (Sl )}])FI Wﬁ&gﬁ%ach of said
wherpdienylegotpsas ogmn@,ﬂy: yldjs@mtk@mth pne ny morgggqu,ps girdependently
het er I u Scopt d~w -Cy-
he Y LB CORLONAYL G SUOSE SAEECI Bc.cc,
gr oypalkdamsics tmdﬁlplogencancBe@hloﬁbaild @nirg> gralipss k)ptlonally

Cl_6-al k
a4 a|r}23a/11%%?ﬁ %tgcuée 0 %I%sxg:%tﬂﬁfagh}ﬂ %r;}; lygﬁ%s%og?l%l/rlled ina (Soyrrohdlnyl

Cl_iinpélhdmjdsmbfpmﬂahyl Gig@eraainly},/grsu@,f onyl oxy, and
hal.ogen, and each of said am no groups is optionally
rmﬁ%gﬂ’b%’t ituted or disubstituted with C1_3-alkyl; or
Rﬂisbtamd Rb' are taken together with the nitrogen to
@h they are attached-forman heterocyclyl or
ryI ring selected fromthe group consisting of
qyfsmblsdl ne, 35 piperidine, hormpi peri di ne,

O R B R PR DEF 3% T ahpgpaceutiall
hexadugijtgﬂygalmm&ff pyrazol i di ne, per azi ne,

nor phol'i ne, i m dazoline, pyrrole, pyr azoI e, and
i m dazol e, WD 2005/ 077363 PCT/ EP2005/ 001406 -11 where
eRtchfBfenfeatignéd digsdess allptiated By h}boﬁtﬂ&ﬁdﬂo&ﬂéﬁe tnoduldtonota GABA,

grr@f;rgq?éf qa% 23? Ieatqgcg}néig g?cg{pgc%tn%gtngq?ﬁl ’?y cgsorﬁgrs, as panic disorder
QJ‘ITI@ oPVEheXY: a%'ol"aéhoblag OKQXMthout hlstory of panlc disorder, phobias,
- al kOxy- al k m noal

oy RERRIGS OBRIHSCATRSIT s o R obOHgI Lot eludingost-traumatic

ARINRE AT BREVi i AOgendFHIRES b sfu@'é‘lﬁhee &duced anxiety dlsorder, depression
a-6-al kyl's Ifonyfamno am nosul fonyl am ri.o,
pf?fel?ﬂE(P ar srsiagle-Bpispdeses TCUrETE ﬁworgfﬁagﬁgv? §1sorder, dysthymic

Q JTRECADDOBRST s di d
Ul L RSl 2 B s

qttegtingldsBieikyrperactivier dispisiey s egmﬁwde@ﬁné dijaegeranf recadian thythm,
donitsive o@k&ﬁr@msaﬂersagsdeﬂ?ﬁb paffdd each of said
am no groups 1s optional osubstltut ed or

di substituted with Cl-6- aI kyl, or is contained in a

pj?’l{é' ebeh Menu&pﬁﬂﬂﬁ?félﬂép%l mdﬂ%ﬁﬁ@@i&c@ﬁdmngg formula I which are
azi ny p, ms nis o0is O

tP:DSﬁWe ai:lostsrl@mt)dulator&@f o ABAd redeploarnd pharsraseuticak eqmposition

: oc;]on@aqpunrgu ?%ﬁaﬁ?ﬂ &E&rdﬁ‘?g t%ffofrﬁﬂg? rs, or

al mac

In one embodiment of the present invention there is provided a compound according to
formula I wherein wherein R'is CHRIRE, Cy.10 alkynyl, Cy.¢ haloalkyl, cyano, -
(CH2)4S(0)uR’, ~(CH2)6S(0):NRY,, -NRSO,RY, -C(=Z)R/, tetrazolyl Co.3 alkylene ITa or
IIb, or Cj.q alkyl wherein 2 to 3 nonadjacent carbon atoms in the alkyl chain optionally
can be replaced with -O-, -S- or NRf; R%is hydrogen, C;.¢-alkyl, Cs.¢ cycloalkyl, Cs.¢
cycloalkyl-Cy.3-alkyl, Cy.s-alkoxycarbonyl-C; s-alkyl, C;.¢-haloalkyl; R%, RY,RY, R, RE, RY,
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all eviated by a positive allosteric nodul ator of a

wW@2BANT7362Ccept or can be selected in the group PCT/EP2005/001406

10

15

20

25

30

35

consi sting of anxiety disordersy, as panic disorder 20
with or w thout agoraphobia agor aphobi a wi t hout

%Sﬁ’ OA My, of ) Io QfeSaQ | i d}&?&ﬁé@ﬁe, eﬁﬂc irivie® RoaRrs, racemic or

sessi Ve- conpul Ive stress disorders
inooktadémiy mbdares efisemaetscolvates hudiates o5 PhegeacamtieHpageeptable salts
ﬁaggplrzed or - subst ance-i-nduced anxi ety di sorder;

epression or bipolar disorders, single-episode or
recurrent. maj or depressive dlsorder dysthynrc

g'nsagggrer emﬁpﬁrﬁlre%ra%r&@ esehaarrﬂt t% crea\r%gn#pound

ernmer s I sease entr on Iclt

raypc&kimgttp\foﬁyuld[[sxdmem whetemeRy u@iﬁﬂ%ﬁs 1a41]siynd1>§61r1d)a8@)n '

b DN UMM A s s i

rGGanlazﬂ a8 i bydrogmmrr(dlss & ¢ opgionellf mbs‘utrﬂedlawrh AahCHrz;eY is H,H; m

€ & g0 t QS0 receptor
Lk K 1 RO R R R M RO R g Sl Al gt
dﬁé@éiﬁéﬁdi@, rﬁl frﬂlli\millhﬂ 1s|omeksn rapmicotosh -peaniofhidtines of isomers, or
present i.nvention rovided a conpound

é&’@&‘?la?er‘ﬂ&c?l acf?ﬂt?‘hﬁ tFtI?/ﬁ’i ein wherein RL is CHRf R,
C2-1o0 al kynyl, Cl1_6 hal oal kyl, cyano, - (CH2), S(C»n%

C}Q 0S(0O) 2NR2, - NR! SO2R1, dtetra
( ? émaqsdrsreréaf fhepresspt pr%w%tﬁﬁgﬂ 18 Rrrérréﬁﬁ C?“‘(Pé’u%d
ruaea%@gcr%%rrﬁaam%e@am&sl GI—IZH,S(@JHRY|(CBIQRS¢D)QNR12,OIDaif$®ZR‘ R*is
can_be replaced
hyefhgberethydn s25p Péy(r N @@1@ aﬁ% Roa lkgfogeé?féfl salkyl; R’ is optionally

%Bkmké%'r 1%&1%@ s H, ﬁlnﬁs al kRt ar DR RF RGh e ad dafined:
6haoa , Rb% R, R9,” Rh, WD 2005/ 077363

|:1(§1'¢1E gmi@\g dual § ASPIRTS, I4RYMIGOT npn-zacemlc Rixtyres g igprgers, or
a&ra&’&%&éﬁ%@dﬂﬁﬁéﬁﬂ@é}@éfa@m bt I ndi vi dual i soners,

racem c or ‘non-racemc m xtures of isoners, sol vat es
hydr ates or pharnaceutlcally accept abl e salts

1S8R er emboliln ik B @%Hﬁﬂ'v&ﬁmn ﬁ@retlp Brd¥RABHompound

invention there I's pr a cogpound “accor di,ng o

fa;p«msﬂm to fotravleiliwherein & is efynys ROrnetyl azthyls Fallkgzmqnaﬂr
P2 pb=
Ry R TR PR SR g e
[ mdﬂhdual fsoaiekay taceRit Qrsnohnyrdp@gxgnnmur@_ofasgnkrw or phgrm@eutlcally

| I tut ed. aryI Ais CH2; Yis HH in
PR Mol R | c Rd, Re, Rf, Ry, Rh, ' 1;

R , R R R R R R , R RR3,n, o, pareasdefined 10
r el g}?b%—r@) andﬂt of B Vr'es%Hﬁnv%f?c?ﬂFtﬁére 1% gf:o%[rﬂe(r‘i cromapound

tures eut
a&e@pﬁ@goﬂoefoﬁah]rai w}feea:tmﬁf is témazahzda(hea]kyﬂnn@Har& ri¢ mefhyl hleethyl R’is

Coiras B A5 E BRI RE TE ppg cene

(Kr@herstve) ARz divitiiRil $02iRrs, Receirfic ol homreddeyic mixtetehpl isomers, or
l; R2 is hydrogen or ClL 6
ar%macwcr@ W%@m}ﬁh@eo@

In another embodiment of the presentinvention there is provided a compound
according to formula I wherein R’ is tetrazolyl Co.3 alkylene IIb; R? is methyl or ethyl; R®
is optionally substituted aryl; A is CHy; Y is H,H; m is-1; R, R”, R%, p are as defined
hereinabove; and, individual isomers, racemic or non-racemic mixtures of isomers, or

pharmacéutically acceptable salts thereof.



substituted, aryl; Alis CH2; Yis HH inis 1; W,
RI% R, Rd, Re; R ;' 'pare as defiried herei nabove;

wap@s/0713di vi dual i soners, racem c Oor non-r acenmPCI/EP2005/001406

10

15

20

25

30

m xtures of isomers, or pharnmageutically acceptable:
salts thereof. 20 In another enbodi nent of the present
invention there is provided a conpound accordlng to
formula | wherein RL is eth is meth r
dintaplotheR@mibs dippnit of eiel preses @mttqyt tétareaw mowc%d.agn@hgsi of .
Isrexlr_énla. 0, ltl’céa‘&n (ﬁ@or’deIRQalle 5@1:1 b?ﬁg)oﬁﬁvgﬁjdsfeﬁg modulator of a GABA,
Herei nhﬁove ard, Vrdua ners, racem c or
mauept@xcmmpnsmg(atdmumtanfng to erpetient inmegshternaf sweffestive gmount ofa .
accept abl e sa her 25 In anot her enbodi nent of “
t FPESES ST Hl\ge t‘i)rghu ere is provided a conpound
according to fornmula | wherein RL is tetrazolyl C0.3
alkylene Ila;, R2 is nethyl, or ethyl; R3 is optlonally
substituted aryl; Ais YISHH mis 1, Ra",
R", Rh, p are as defined/)xl éknabove and,
i ndi vi dual i somers, rpEenl c r . n\gHer aceﬁ'i)c m xtures of
i soners, or 30 phar maceut | ptable salts
thereof. In another enbodinent1pf the present-
i nvention there |s pr ovi ded a Bonpound according to
fo il r gi et Iyl lyengh ki

ﬁergmfr%t’ \M@ ﬁ ’n I’ R% I{fﬁgﬁ%ﬂ dnaﬁ@y sgsftgl tﬁu{ﬂgl &Y, Z,m,

,;d, p afe asedeﬁhled hételmbwﬂandmméwﬂualﬁa)mersa raceRlic opngR-@acemic

ef i in d 35 her Oners,

Bl SEPomei: SRS el W ied
pharmaceutically acceptable salts thereof. WO

05 736 PCT/ P2005/ 001406 - 13
AR oG TG Ob Bat RysITEefEPRIE g methad o
a}fﬂéﬁéﬂm@ diftreaﬁﬁg&lemdlengﬂlewatbd bakipogitite sll:ﬂstiaelrcsnodulator of a GABA,
I evg 9‘% Og]g nga C@% &elf \é%’]agll %ﬁ%{aﬁouﬁl ﬁ)%la Foméoﬁ)n(% Qccmt“dmg to
. f@rmeecmﬂaﬁai@ af 1sa1R°Rflmee CHRRS, Antogat, G aai<yn51 e(@fﬁ))g&mnR‘
0 0
Cor di &gﬁ\?@&f I%@g %sl > Aeéoraéglyl gﬁ) a]k)ﬁ%gnenfl%)or ﬁlha R?, or NR*R®;
%s opRenalffeubdtitutd aryRR* AU R°RR inflepehdedily Rydrogen &, Ciyalkyl; R® is
are as defined hereipnabove; %?ﬂ#’ | n(g#{y rg%lﬁ%]l SOMRI S, endentl
- GEbyeireEd HORTPAoeRKET 6T MR & 60 g Sachyindépendently
PRACIERGEM lt}f@grbu 2652 dif By @[@géﬁsaﬂ&efgemcyl dnn (la)nmamamd taken
enbodi ment of the present i nvent| 0 her Va]lgel%
atogathpoferapra divalent group selected from C;. 6arlkyhden C1 6hetero ylidenyl, Cs_-
cycloalkylidenyl, Cs.¢-cycloalkyl-Cs-alkylidenyl, Cs 6-cycloalkyl-C;¢-alkylidenyl, Cs.6-
heterocyclylidenyl, Cs sheterocyclyl-Cy.salkylidenyl, Cs.sheterocyclylalkyl-C, salkylidenyl,
aryl-Cy_salkylidenyl, aryl-C.s.alkyl- Cy¢.alkylidenyl, heteroaryl-C;.salkylidenyl, and
heteroaryl-C; salkyl-Cy.s.alkylidenyl, wherein each of said cycloalkyl, aryl, or heteroaryl

groups is optionally substituted with one or more substituents independently selected
from C;_galkyl, haloalkyl, C;salkoxy, amino, alkylaimino, dialkylamino, and halogen, and
R is hydrogen or Cy.alkyl; and, R°® is hydrogen, Cj.salkyl or C.alkoxyalkyl; Rfis -
hydrogen or Cy.10 alkyl; R® is C,.10 alkenyl; Rlis Crg alkyl; R% R RY, RY, R¥, RY, R%, R),
A,Y,Z, m, n, o, p are as defined héreinabove; and, individual isomers, racemic or non-

racemic mixtures of isomers, or pharmaceutically acceptable salts thereof.

In another embodiment of the present invention there is provided a method of

preventing or treating disorders alleviated by a positive allosteric modulator of GABA4
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preventing or treating disorders alleviated by a
positive allosteric nodul ator of a GABAA receptor
W@ 9pHTBsng admi ni stering an effective anount PET/EP2005/001406
conmpound according to 15 fargula Iwherein R is
CR RdRe, CHAS, hal ogen, C2_10 al kynyl, -(CH) 0S(O) nR1,

rece} tér@ﬁ@p&%n?a@hﬂ%ﬁerm%‘% %ﬁlﬁt it geﬂ%])lg@af Jneéffeé‘tl@ athount of a
ORg, NRaRb
compprnd n@qotr@mg m)&rmulﬁ Evhereipi R 1R§Rali’q B>y 1a%ﬂ§}’n§’1 “hlorine,

bro é}nﬂgﬁf g(;@g—g ﬁ%} I-B%%(%BF\Ikgl-l@Rf@blﬂw or %( Z?R’ Ig' X o&tlonally

submﬁdteﬁar}é\,rfe aeddh alrﬁhbecbemamdl is @edag"é’la@@ Rf PlRARE F%ether are Cy6.

2k i)

o8y 8 LY c’é%a%E %%ﬁﬁ@???o@ﬂ%ﬁé bl s o1
a]keagll Rtns €ds ﬁ]ukmlrrR R°6BT 1B/, Rienyl Z mlnma@tagﬁ @aclietfylled bexr@wabove,
anddgdgndu %é%%hs‘fﬁc&%?gg I}Ol? llacegmc qnxtures of isomers, or
pha@a@uﬂyﬁﬂy@%dpydblﬁhltét}a:kéof i denyl C3- 6-

het erocycl yl i denyl, C3. 6heterocyc|y| Cl_3al kyl i denyl

C3- 6heterocyc|y|alky| Cl1_3al kyl i denyl ,
In adbiHer &nbSdillenk Dﬂ‘éla)plresemnmrerﬁbniihab ks)/[browded the use of compounds

ot irdr bt St LB R B SRR R R R

Y, 083 &le aay@éﬁmaﬂ Ihesdinabary; |and,0f1d1hﬁhef 1@@:!?151113, 2bergicaupenicemic

tionally substitute th o stituents
mixfgtpontmioy Rarbteegtcdy plepRR SRR dPE ek e &
medidarfélt kppteveaiting @r txahtlﬁ? disorders aﬂév&’dtkd/bﬁﬁpﬁﬁtw&tﬂdsteric
| oge Agnd Re is hydrogen or Cl-9allcyl; and, Re is
Inogﬁapaaﬂﬁ, S T5PIT or Cl 6al koxyal kyl; RR s
hydrogen or Cl_10 aIkyI R9 is c2_ 10 alkenyl RI is
Cl_6 al \gﬁ/ ,%
In appther erg! o%nae.néos e@é?sr:ﬂféavqﬁléwalthﬁsmmdﬁﬁaPPﬁrd?%ﬁea &

corﬂp%@ﬁi%h%r PrR6&ifinG R freRfe Bfordasallbbatad ki 4ipesitiod allosteric
sonmers, or pharmaceutically acceptabl e Sﬁ|ts t ﬁiy%&
moqlaigr Qf%@ABéW‘dé?ﬁPF%ﬁﬁld&PntPH@tlﬁP EQBRTISINE G ERTPRFTICHLT lective
amdlﬁn Bfg&brﬁ &lnﬁdaﬁ &Ind a@E&uﬁ{gttb Mnlﬁl{lal’tﬂvﬂéﬁeh{lﬂl R%, R, R R,
sorders .al Levia ive_allosteric
R®, R%dl&i R R GREA E@Réd?gé% 1363, Bty mppoddy B tudrined
heréirtdb BCEA! Altiiem oRleRg r&&m&ﬁ{ﬁtm@&n&q@mg bﬁmmeﬂ@
nee hereof an effective ampunt of

solvates bv@meg, nrodfugs ﬁnpbarrna\mé}célilmaqmpta@e éﬁtsmbﬁéof aézn%i with at

p bromne, -(CH) 0S(O nRi1,
leas?‘%*é{%“cfg’ ?‘%ﬁ%‘z@‘faﬁm 502RL, or -O(=2)R3: R3 is
optionally substituted aryI R and Rd are hydrogen

Unl@{g%ﬂl% xgis% s\g glegé‘ lowﬁ ggg%d %ﬁhisqqgﬁliaﬁﬁor@ hﬁ:lﬂn?th’é
spenﬁmtmgand olalr@a, hage aieki;:ﬁnmags gxgendgelqw Itank@rbwnot@ thﬁts as used
¢ »m , >
o b B o g oo P e
inclnde plral referentsrnless e cwntﬂxkcleaﬂysdldiates stheswise. or
phar maceutically acceptable salts thereof. 10 In
anot her enbodi nent of the present invention there is

Thegrtouiedadidfined heeimbord mpfeusiolshe fixbt definiidreprioyidef ér é)er$uminary of the

I %% is Ha or -I'lb; R3 is optionally substituted aryl;
nv ., Ra", Rb", A Y, m p are as defined
herelnabove and i ndi vidual isoners, racenm c or

non- g r.es_of omer
ThelEe G b JaPes FTiere B PR pranat PRUC RTINS nched
satur@ted Bydrvestbon gaditaltdoﬁ@itﬂiﬂg;soiﬂ)mﬁcdéﬂm eaidl legdiregencltdays, having

ositive allosteric
frorg one to ten carbon atoms 1nclus1ve, unless otherwise indicated. “Lower alkyl”

implies an “alkyl” group having from one to six carbon atoms. Examples of alkyl radlcals



15 nodul ator of GABAA receptor. In another enbodi nent
of the present invention there is provided a
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di sorders alleviated by a posi_tjsve allosteric
nmodul at or of ‘a GABAA receptor said conposition

£ I | .
SRR, B e Bt UEHERE e%@%o%%?h%ﬁ?%l FEp ey AP R P S e
Bﬁnﬂfﬁﬂﬂyka;haqiaﬁﬂtheﬁk£ 0, R, Rb,,, Ra Rb,, R,
Rd, Re, RR RO, Rh, R, R ., A Y, Z, in, n, o, p are as
defi ned hereinabove; and, individual isonmers, racemc
Qthenérin i‘ﬂkﬁﬁl”(:as nisedt hireia dehoties mn&bsti@@dd&a{descarbon chain radical

ydrates s _or nphar I
e G0 SR af R G b i ol aRERERHRs. o alkemy
ax ﬁ’sd@i leéin @efesas bh elkenﬁioﬁdlpbm]sofdtth éﬂm@enst’t‘ahmplestatfewnyl 1-

follo g ter th| cation, including

ﬁﬁgpemtgdpppggﬁ(%ﬁﬁéﬁ&qﬁ Sﬁéﬁgﬁﬁhe the definitions

given below. It nust be noted that, as used in the

specification and the appended clalnB t he singul ar

ferferm 8alkyny¥has us&hﬂerelhhienotes an quHﬂnphad(&I bramﬂxedéiyﬂ&carbon
cont ext di ct at es, pt herw se.

shcadicdduaBntingn2 fe FE B 0BT ERLPAREORRE YipigpOSible tvo

QﬁfnlerﬂothQ TPk @I\kyﬁiﬁ'dasl lfbed Rerefaurans 1 aaf alkjngl cdmpeset iobAto 10
ower a as .u

erm "al kyl d he
Sotho EBRE: FiesdSTrl T EHO AP OB R Ul O S 2 Bue OF 3-
m%@ﬁg@arbon radi cal, consisting solely of carbon and
hydr ogen at ons, havjng fromone to ten carbon atons
i nclusive, unless otherw se indicated. "Lower alkyl"

inplies al kyl " ou havi nq. from.one t ar bo
A ket s pre iRy R st € Selehpisgosy Birpshed ShRdRa

RGat&R Magﬁwﬁsmurﬂg@oldfs%ﬂt@ﬁ)om lﬁyﬂeogéﬁtatdmmhhelﬂg from one to
to, nethyl, ethyI ropyl |sopr

SEeaRRR Atoms R qlusitsy Biess qSherpge n %écyf‘l B Aigliorsng gadicals
ThQulE M afd i mﬂlted% HEBHAE %ﬂiy[hn@ %Fﬁéné} 1-methylethylene, 3-

unsubsti t uted hydrocar bon chaln radica ing from

anethylpoopyensosr ety kst ‘H’é\/P‘ﬂ’éY gRfe De¥Y ‘i%artﬂg)@fe%:gf‘ ‘¢ doubl e

bonds. C2-10 al kenyl" as used herein refers to an

al kenyl conposed of 2 to 10 carhons

Vitgyterm Talkprd se pgad, hezelp iRA3ERY Fadice r?Ra Wlaﬁrelzl Ra{itaéﬂwf alkyl radical
[ diesls U2 Rl TSUekOn SiEnAltEStoR hethoxy,

Jﬁgggﬁé h%g E%%g gﬁed Hﬁﬁkééar%on fo chalﬁ r adi cal b

hdeﬁ@wbPUWpZ%ﬁD tle ﬂ@arbon atoms, and havi ng one-or

where possible two triple bonds. C2-io al kynyl" as

used herein refers to an al kynyl conposed of 2 to 10 )

C'H’rdi@ns "gkelpd'eor "Hreallsylhgariysed herep megapan - gallg]lgw]«pywherem alkyl
? cﬁ%ﬁ}%h ’abgve%i@f %@)’%et%mg et HMQ,VA -prop 1th1o, FopyRhIY, n-butylthio,

as use er el ans, i‘'val en Ilnear or
kireayﬂdhwdmshﬁmg{had isomers. "Lower alkylthlo" or "lower thioalkyl" as used herein

denotes an alkylthio group with a "lower alkyl" group as previously defined. "Ci-10
alkylthio" as used herein refers to an-S-alkyl wherein alkyl is Cy.1o.

The terms "alkylsulfonyl" and "arylsulfonyl"as used herein denotes a group of formula -
S(=0),R wherein R is alkyl or aryl respectively and alkyl and aryl are as defined herein.
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al kyl ene radicals include, butigare not limted to,

nmet hyl ene, ethyl ene, propyl ene, 2-nethylethylene, 3-

nﬁ%!%trﬁg ‘%B%rﬁs%ﬁgm 12mBloN¥h & tHyk @Ry 1RERbYs @8&1 hdieix efOt@s a group |

and the |1iKe. ZdrThe term "al koxy" as use herelg

e forgnala r HBI EaD)Rombergindt iaHyRoT &ylaresragiyel B ja hydrogen or Cios.
e Ll A heFX@nmpl es of al koxy

ra #ba‘%ﬂgﬁgﬁﬁgzyggﬁgggﬁg not 1imited t o, net hoxy,

et hoxy, isopropoxy, and the like. 25 The term

"al kylthio" or "thioalkyl" as used herein nmeans an

P " "hA "A Kyl '&%yaa%lgsd haesh aRes a group of

éﬁgﬁ%asgﬁ%t #ﬁ?%ﬁﬁg%h§?t§#o, %yﬁr pyl t hi o, srotp

i fopmopyl t hi o, n-butylthio, hexylthio, including their

i_%ysge_ R v R A L9 reectiv@Peid SIRIIGAKH1 ar &S defined herein.

use "@?%Whg%%e%%tag@ gﬂélz} f&?etchli o gr ou]%ywi t Ey}baagl owgr

al kyl" group as previously defined. "Cl-io allcylthio"

as used herein refers.to an-S-al kyl wherein alkyl is

CThd@rm "3finkvelferel (e stibfatagyly i astugerd hereiarrgfers to the radical -S(O),NH,.

" | fl | " i " " . _
A e S 1t LR B i 0%

r diafhglstiifanbyl) "andsal Heydin aefers 4o fhe rafiealrS( QBRI wheein R and R are

005/ 07,7363 | EPR0 0 . ,

R ARl o P R o Eltep e okl coppetively.
hetanpledshiitybsniaogifoupl indf:dé, dutaleaot NRigd tQpribyl#rainepyfonyl, iso-
G By A TR g 1 PR ff ot o
héinesthylahinbeelfdret; i®-prapKymhsthlyfaonyosokiptiyladthe prefix N-alkyl-or N,N-

"aryl sul fonyl.oxy"as us her ei en r . T
ST BB A T MRS oL P uRial o it
r espabtietht ymards albstitutahwitian gtowrethasthelefilkyled her ei n.

The term "am nosul fonyl (or sulfanoyl)" as used herein
refers to the radical -S(O2NH2. 1o The terns

i 'ghg?éliﬁl{rEEthfl&pﬂimﬁl@V ag\hsag hyT@EuTeEarr?yﬂl)e't?énd -NR-S(O&ZNR'R".

"dj al kyl ami nosul fon , N di a sul.f a " . as. use .

bk ity SN SArBInpRL PSP OF SO B N vl SR bsed hein

apderRio Ble@adibyl dNREED), BB dr ONEIS(@)INHR ‘awitbr&n Reavll Rireaulleyl as
dently | ower al kyl respectively. Exanples of

i ndepe

aﬂﬁ?ﬁﬁﬁﬁﬁ@%ulfonyl i nclude, but are not limted to
met hyl am nosul fonyl, iso- propyl am nosul fonyl .
Exanpl es of dial kyl am nosul fonyl include, but are not

| THE te86h ‘talgylzlﬁriir%i’ Btk @E’@iiﬁl agmt%tém bup of formula -NHC(=O)R wherein R
I SO- propyl - et hy i nosul fonyl. The
pisaryrzogeR &F layyer eﬂk%saeﬁa?c{aww can be replaced with

aryl, heteroaryl, heterocyclyl or other radical to

“indicate a case where the amne is substituted with a

30

35

QLB B0 o o LA U DO\

o e e o A F AT N SO K cont

ap} C@?\E‘ﬁ'ﬁ@f%faécwvé@%ﬂeﬁm}fé@ aAg RUSRAp eFcfihfAependently alkyl as defined
herein. The prefix N-arylcabamoyl" denotes the radical CONHR' wherein R' is an aryl
radical as defined herein. "Aminocarbonylalkyl" as used herein refers to a group RR'
wherein R represents alkylene and R' is CONRR' where r and R' are alkyl or hydrogen.

The terms "amino", "alkylamino" and "dialkylamino" as used herein refer to -NH,, -NHR

2

and -NR,; respectively and R is alkyl as defined above. The two alkyl groups attached to a



refers to the radical -NRS(O 2NH2 or -NHS(O) 2NHR
wherein R and R are al kyl as defined herein. The term

wO awglozrssno” as used herein denotes a group of PEDEPM0R001406
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-NHC(=O R wherein R 25 is hydqggen or Iomer al kyl as

defined herein The term "carbanoyl" or "am nocarbonyl™

‘ %&gﬁ%ﬂp %{)ﬁiﬁ@ HEEIC % tﬁ@sghﬁ%lr dl%HZ The Taﬁlswaﬁtﬂaﬂkyr'

N—dla kylcar a
bl iyt G e Lmiponliy les paed betsin velb o AR BF ) -

t d |yicalkyl
e
tdbeve. dGi -gallkyCohidR' amdéllemfﬂefﬁrg togan- am()a]lfyéwh@rmn alleyl is Ci-10-
d@; Iécg%q t"@?erg%ammo' ﬁﬂgg& %Qﬁl}¥%e?s]£6yNqu§WH§rgﬁ Bleents an

represents a ene
ad1ﬂ1olﬁ’all)r§1b€i@w€&aphmwgoupand R are al kyl or hydrogen.
The terns "ami no", "a kylam no" and "di al kyl am no" as

used herein refer to -NH2 -NHR 35 and - NR2

ﬁ%{}gﬁ I“%‘Eﬁ%" Q{]? aéﬁlg%d "-1¥1| Sztg 8@% %?g::?g%@“-e whif$h RYWR an alkoxy

ReIicHRR AefhQHe66, andlH' inkh alrkglene radical e @ﬁny‘ﬂ hemsinewigh the

C e %ﬂ‘dj%é‘lag&e attgﬁbmf r S?Frit aﬂ%earll% g{}’gﬁ?’l rﬁg}eﬂ’% @\élon the alkylene

h@ﬂﬁhln (El%faﬁ{ox?ﬂlcﬂld%ﬁ&@a proup vthN(lﬁZIﬂi&) eﬂkyl partd)n is comprised of 1-6

(CH2 re ect erej i s
SRy S er it otesthed S e Aoy RaftpbrI g BugCrs aloxy
hef. @d]k\yl deh&esa g@uflw'}&ﬁ&lﬂ oled aﬂlyyﬂ pwl“tﬁ)“rﬂs noxapklydd ofi €darli@n atoms

5&»@4&5 keree B | asratnn, Strie it rivirh iRt abftromstt
bﬁjdpethbrbﬁnétﬁ?lnéthaﬂédwy @tloxypaspyl) peebyheypiapyl,

roy he rad | k

 etheRTb e PRy TRt ST Sy PR GRS

rﬁ‘l@ﬂﬁ)ﬁtpe@&yl dehofpentyl @%p}rldb?f:&htﬂhﬁdﬁdmgnﬁar Boawh ng
0]

that the attachnent point t he al koxyal kyl noi ety
will be on the alkylene radical. Cl1_6 al koxyal kyl

OeROfES “Bydis A MREe h&elrﬂﬁeﬁislﬁy{hoﬁ@&faldn@ Ehtuﬁt&khiﬁfdcﬁdﬁ radical
f 1 6 carbon atoms excl.usive of gon at.ons
Efp naﬁiz

aq:qqg;gyn@@quedﬁ rgpretrﬁgs,gwlg cangpizp 9(§}1bs t%i %nl& byfroxy, cyano,
d?}%l’ QﬁylaloWeP HIR oM @RiBhIRYIL Heﬁo q{alfdéﬂky@ Hydt tyalksl, ﬁﬂfﬁp aliksgtarbonyl,

carbon atons and the

caminonslkylmirg |deaél<>é¢rém9e%rﬁﬁs@§ﬁ%>9ﬁ§r Carﬁ%%ﬁﬁ;e%’t ﬁg}}nosqlgonyl and
nﬁ)gf&ﬂ Mﬂﬁﬁ&ﬂnles?&@ﬁﬁ%@@ﬁﬂ%ﬁed %kﬁﬁfhé@bh&ﬂdoalkyl radicals include, but

rop propyl oxypropyl, ne

eamowygumtyﬁ t0, sy @ ppIoExly BYAGHULY ety Céi&lygwtr cyclopentyl, cycloheptyl,
Hﬁ:&gxybutyl nmet hoxypentyl , ethoxypentyl,

prop oxypentyl including their isonmers. The term

"cycl oal kyl " as used herein neans a nonoval ent

S?’Bg{e%eg‘é&@a[v\ﬁﬁﬁﬁﬁb 5§u§eﬁ%efé%rpea%ﬁ aGODRAISRIR'OwREreRTE iPdn alkylene

can tion be substltuted W t
hwﬂmak Wld & mycldaﬂmbnadmawdeﬁn@i«mrem lesgples R @'al%@vlaﬂwl
k
R B S PN g,
kahqmyh&mﬁyknndahthbsulfonyl ~and sul f onyl ani no,
unl ess ot herw se indi cated. Exanples of cycl oal kyl
radi cal s include, but

The term cycloalkenyl as used herein means a monovalent unsaturated carbocyclic

radical consisting of one or more rings, which can optionally be substituted with hydroxy,
cyano, lower allyl, lower alkoxy, thioalkyl, halo, haloalkyl, hydroxyalkyl, nitro,
alkoxycarbonyl, amino, alkylamino, dialkylamino, aminocarbonyl, carbonylamino,

aminosulfonyl, and sulfonylamino, unless otherwise indicated. Examples of cycloalkenyl



are not limted to, cyclopropyl, cyclobutyl,
3-et hyl cycl obutyl, cycl opentyl, cycloheptyl, 25 and

wo b@slorises The term "cycl oal kyl al kyl " as used PCT/EP2005/001406
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hereinneans a radical -R R, whgrein R is an al kylene
radical, and R' is a cycloal kyl radical as defined
10%1@9 -I@dé bl dbRednu s
@sg%mgmc@g%n@t%?? B 1Rl Cyc{sbe Bl 1L SUEALR fs1,
aydbphﬁmwln;émﬁuorogﬁﬂmwp ymé ﬂ<e and the Iike.
The term "cycl oal kenyl " as used herein nmeans a :
monoval ent unsaturated carbocyclic radical consistinqﬂ
d]’hectaﬁn ShalogamE or ‘s’ asmsed hersaymesps theraflicsl fhwro, bromo, chloro, or
stltute Xy, cyano, |ower alkyl, |ower
E%b&r}d &ﬁt‘l?nfﬁ%g o) hal val kyl . hydr oxyal kyl oo

nltro 35 alkoxycarbonyl am no, al kyl am no,

a ani nocar bon
d{#? éﬂ g]zblﬂ%cyl gsze§ ?}Flfe(l.)n }416%% aﬁlo 9;%{‘ gg&]ig alas Fieﬁned herein
| sdbtrateddn alx pogitieswith ooy of ok haiygen\m@@ asdﬁima@grem Examples

5/,0014 18 rad aIs [,u e, hot
[t heloeor gt dpais bRCwe Pt Aia hO 6 A RuoRithaBi oL
Cdﬁ@l']l@ﬂ?i\bl@ﬂ tlr1ﬂ)db1;on3e’cf1;ﬂ;.m2 (Zetylcﬂhoi‘teﬁtyh d;m—yﬂlghlalmdthyh end the like. -
i ke. The term "hal ogen" or "hal 0" as used herei nneans
the radical fluoro, bromo, chloro, or 5 iodo, and

CPReRAt hBlISastised e@tin n'r[ém,‘m hansnochdicoa [bqul:lic @adicaked to 12 ring
herein neans a | ower al

radi cal
septn dams daTias ahiyasheet e hrtie BB Tt S adfG ﬁm@ the
adtRiBmRat ptaht ofaHe et Ridftal \Eﬂl&jﬂﬂrﬁﬁl arofnatiakingl K1k aryl radlcal is

rlgg;chxiaai }§ ﬂ%&%ﬂ@fﬁyﬁ?ﬁe&;d@n{}fo elﬂls ?Bﬁ%a%w%stltuents, preferably one to
tﬂh*réel s‘ﬁggtﬁ{l@ﬁtb,){hdepgn&’erﬁlytsélb&k@ aioaeilkyl] haloalkyl, hydroxya]kyl heteroalkyl,

2,2,2- trlchoroethyl and the like.
e asarain Hings A ABHER SR B oty Erip o iy g tfons,
6alkAsutBonfloRy, -SOMRR (RheRR' BMR”Gre&hdéﬁﬁ&éntbﬂ@idrogen or alkyl),

aromati c r|ng W th the und rst
a@&@?@’hhﬂﬁﬂk@@i atkogfcagbeayl f4rPangy g)éf gw, E;?ltobglt% ¥R, thio,

NASHeGpécificlly Ehe@pinh @Rl Judes, but is not
B T i o e

St tosphenh TpLRanSBdrRRapBT, Aremegubeeiosaear)
'P %&%ﬂ%ﬁ%ﬁ ﬁbﬁﬁ fﬁ Qm@{rmdroﬁ @abliad-7-y1, and the like.

hydroxyal et er oa ky , acyl, acylam no, an1no

b al f5t0 1
i 25 R A ol sl s o

ariag ﬂ!bnﬁrhélvlnlgdébéﬁ@@ﬂ BTOMA LR EMIBRING|oREH V0, 0f %&ng
hﬂ%t?@'a&%sele@éeﬁw ARy, 2 &, Qﬁﬂrgﬂhlr, ¥ JEQXMind @ Patoms being

20 “met hyT enedi oxy or
etd’fbmrvem fdﬁxyandm?aed@ﬁébatﬂh% altachmenkpeiat ff the yeteroaryl radical will be

I n aH %90 atﬁlﬁr}% %&sq/@etll %(ngjwﬁ' th ?H?SEQ]!GHQ(D%IE arth&EktoHWl rings have less

rona enedi ox % ¥
1ar2>,rr&,t1¢<:hatac‘(ah§han @]qqn albba,rhorx cqynter parts. hus, Tor the purposes of the

g)rvﬁst'lchné a ks &?&X%g%é[?ﬂ&'dgﬂfly Dre Sodle de gof D8 ndalik %harﬂ?t@r The

oar ereln nean a nDnocyc i C_or
bhetyxdar}d ring d q&iona]ﬂy gibstitute indeprpdantnwith ang aymere substituents,
ne_aronat | 1, dB 1
rPﬁ”ﬂﬂg VRET & 04 %ﬁ%hge 8@%%5%??%ﬁ?n r%%é%ﬁy H§r ﬁ%ﬁ%
aheteallfyly aeylt doglaménmmiamiing abliylagniap odiellple migp, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkylsulfonyloxy, -SO,NR'R" (where R' and R" are independently hydrogen
or alkyl), alkoxy, haloalkoxy, alkoxycarbonyl, carbamoyl, hydroxy, halo, nitro, cyano,
thio, methylenedioxy or ethylenedioxy. More specifically the term heteroaryl refers to

monocyclic aromatic moieties having 5 to 6 ring atoms, including 1 to 2 heteroatoms,



carbon, with the understanding that the attachnent
poi nt of the heteroaryl radical wll be on an

w@e@smrizes ri ng. As well known to those skill edPCTYEP1065/001406
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art, heteroaryl rings have | esgg_aromatic character
than their all-carbon counter parts Thus, for the

8}{? Pnocﬁg%%,oo ttﬂenoé 1R A8 alrdgﬁg%ﬁh aﬂrﬁén}ﬂlrtHiéEolEle%chmzolyl

gree O,f tl C Cﬁaract er
Imaeztzebﬂ),anydlazplyh gsolxgzoéx}{ Pyorearl B}}frgi@hé,tqnﬂmy@@ndmyl and derivatives

nde(ge g]g @cmﬁn,vﬂlé gﬂ?eté}% ngpfe rsc‘fﬂ)q;i&}ch{:'ec n ém mo1et1es having 9 to -

one or V\D Su tuents

aD kvl i il 1 by Sbotyty, and istitesdiok d notdieyied to,
;F%ﬂ%g %i’ F?ytin}l}r)cﬁg])?(naoﬂr Q?beghﬁt}%ﬁkﬁ% la'ic}fw thio,

SIS tRAz o yihiemeo R azalyl 1rﬂb1yan®1m¢£dhép@1iaemzblyl Wﬁr@@@h 5,6,7,8-

ggp%gﬁg%;fumqi&paﬁgségu !ﬂl@ g ﬁ,?%értgﬁ'la a%%@i@g&?#ﬂl g)’enz1m1dazolyl

ehhsdxandd] mdbenzotdiidnyl, enédemaylvesl\thczeoﬁ pecifically the
termheteroaryl refers to nonocyclic aromatic

noi eties having 5 to 6 ring atons, including 1 to 2

eje e 0atiRiEoa D) 20064 B# 2368 eRERhERIDAGIGDIADEned hereamdherein

| ud b
Itolgi%’é?%ﬂﬂ? o tlhI’i%Jeta}k g?%%%tﬁt%%zfvg%s?rwepf%ﬁ ‘g]htgélSU‘)stHuearlQleldependenﬂy

isHetad gbiyﬂ thelg kijﬂmg @S/—URﬁJ -)NRbRﬁ)ytndZ-G(Q)nR &wlere n is an integer
pyrim

n Dot b el apgrtebiosdER s PEp et aat o yahReteroatio
rf@dh@:il'l@@lr(l}\ﬁgﬂ A\@rtsh &om] WheteROR ik h?@r,ogeﬂ] (at)d;:hlh}g d{c]toalkﬁl or

serisgrgny ind Ko e B H%fﬂaﬂ&f@ﬁ&ei tdnefisiip sRprsting of

hﬁﬂ?c%"eh' 70 bﬂé&fl; cyc RANZD o @f dd gLl andezet is@z @®%yd hydrogen; alkyl

ot ancba e Pﬁ%ﬁé’ﬁ?{ °E&&q {HBi orgtoation cycloalioalk
%nﬁng Ryh A& YHAl§RALH Dy d"élkylarhﬁibz IRBpek3Emadive examples include,
en2|soxazol yl, and benzothlgwﬁy and deg_H atives

thivé preotot llmjte‘ﬂﬁ@ By droxrrsdr HAY g KPP aRY s trbid 08T & n
& f @th@ﬁiroﬁ@r&’ﬁﬂ L rb}@*h@étﬁyl@dhﬂ 8iHydr&dyButyl, 2,3-
el Pore [aced w L
ibteotbend,  hLpEndene by Pz 33%@@1 St et
ciﬁ@cﬁbf};éd g;rgyloj ?m%thy'l N%nop%ﬁl 2%@11 ylsdoyabreyle n is

an 1 nt t he underst ?ndl ng that
tateinpsil Vlmetbxlxaa@m@ﬂfonaifethm@nﬁa@%ﬂf@av RYAPYLr adi cal is.

t %1n§§ﬂfon lpropyl
b R Rl T e R S e R B8 onpropy
Rnddhelikaadependent |y sel ected fromt he gr oup

consisting of hydroge d,-acyl alkyl;" cycloalkyl, orr

cycl oal kyl al kyl and-when-n is 0, Rd is_hydrogen,

alheyterm "losperdoopd ik Vs, usedh Hereinonerals wa’fam@ql of ypefirater glop-aromatic

arH]OHOCYFﬁc $rsb1§%h|§¥£d1czﬁ)6% ?(ﬁ‘!l(#ﬁ%}ﬁ at%)ﬁshﬁ Q}éllfc}{-{ é‘di‘l two ring atoms are

am no.
R&pafresterrt airltmmng)gmr;pssslean@ ermeNR' @;lpr é@)n%WeneuRw& Al
8;}% ! ancg %ygx ﬁf%?ﬁ{) 12(5:}{ er (’)tg é I QAN AIng2Phg atoms being

lcai’btﬂf dﬂhedﬁtd‘nyctyelyh;dd;ca&s kvpdoml]ybu spituted; with one or more substituents

* S BB AL P YRR sy ol

35

&e@éfbmlkﬁt inyd acyB-THd taop hefeydcyclg-indtidiesl bud it m’ylhlettt@'to,
aﬁr{a}lggﬁ{)éygn )}lﬁé%lho a{e’cr:!l’hoy uogy% hsL ?Xrl tetrahydropyrimidin-1-yl,
N-methylpiperidin-3-yl, piperazino, N-methylpyrrolidin-3-yl, 3-pyrrolidino,

morpholino, thiomorpholino, thiomorpholino-1-oxide, thiomorpholino-1,1- d1ox1de,



met hyl am nosul f onyl met hyl , net hyl am nosul f onyl et hyl ,
nmet hyl am nosul f onyl propyl, 25 and the Iike. The term

wO b@serseycl yl " as used herein neans a sat ur at BAT/BP2005/001406
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unsat urated non-aromatic nonacyclic or bicylic

radical of 3 to 10 ring atonms in which one or two ring

ﬂl}&?x’gﬁ 08y AURSa &i hdHPMyl, and the
(I)@Iﬁmda?&;?{y?%t\j\ﬂhmgg ﬁid|pls a?’kyl 3o}§}ﬁﬂétlg(§(§§l kyl, i ‘

dlkehydrogen and nis an integer fromO0 to 2), the

remaining ring atons being carbon. The heter ocycl yl

radical is optl onal Iéﬁsubst ituted with one or nor

Stsgeirn (enlalyl selused bereinrmoeans Beadiedul e orherakiingn hcylene radical
Y Aexy oy Q{y‘? rad?ééfysj depﬁé‘%@ei@’ lExaﬁ%)fys X 5(1‘3)‘7{ radicals include, but are

heter oa term heterocyc I ncl udes,

bt 1mtem1¢o 4-|ﬂn010@hem}dm€t}wbbﬁ@%@s%ésﬁh@mwhenﬂeﬁé’h|a§iirﬁ]@ﬁ like.
tetrahydropyrl m din-5-yl, tetrahydropyrimdin-I-yl, 35

N- et hyl pi peri di n- 3-yl pi per azi no,

I\'F}rm’ehy “hgtercakylakyl” as ydegl hgrepymeats aiadisal -RilSHphask Rhis an alkylene

tR jlilgfrljg 'l i nohite% %Hg%(clﬁ%ﬁ) 4%%%8%1} gﬁ%gqples of heteroarylalkyl

R@EﬁlcElE’ﬂ&ﬂ).ﬁdD bav@énot lﬂﬁ1tp@/t0r, eldhrag B pyiridimfdmethiyh ychloropyrimidin-2-

EYi %%%ﬁl noqﬁ@ﬁ%xwin@ﬁel%{ﬁd the like. 0 The term

"arylal kyl" as used herein neans a radical -R R where

| K radi cal, 5 and R d cal
Anegrinaderdh LR bl By gl H AR Rl alene
| radichlicend WUk aﬁlheterd&;bcﬂyllradirtzﬂ asl déﬁned herem Examples of heterocyclylalkyl

g{-ﬁféfc ¥ 0£?%e%u{$ gjb]]lrﬂwlbtgcﬂé{ tqtgﬁy%oglﬂ%g:- el%ﬁ riy% plpré%dinylmethyl,
ke @eﬁdﬁ‘@ﬂﬁ&th@ﬂ fR@plestin-1- RpopyiherdehRlike.s an al kyl ene’

radl cal and R" is an heteroaryl radical as defined
herei n. Exanpl es of heteroaryl al kyl 1o radicals
i 'I'K‘é teflR;“altiflanBh6”® Rdsed héreinatednd a radicdl -AR'R", wherein R'is hydrogen or

3- d 4-chl d | .
] r%ﬁ}g%s gne ; trﬁ%al%a Hg({rteﬁ requ%( ol X&Fﬂ}éle%/ %t::@%y@/ml’no radicals
"iReae,afi Gl tlliited t8,Sm ginhﬁé et 1masqa1dpa@p;¢mbthylammo,

ere is an_al ene ra and
r@%&%yeylmeﬁykdn@ai digethylaminggmg qual}ylalgl}pgngqegglag?mo, di(1-

?R:@M‘P Jawligh Jonld thdBked. AteGeins dialk§lansiao réfets t@tlee dagd where R’ is
to, tetrahydropyran 2-yl met hyl ,
perldlnylnethyl " 3-piperidi ylnethyl;
-nlorpholln I ylpropyl'~and theelike The term
"al kyl angi no” as used herein neans

m@rf@rm ‘el & uigdihergErmenns aafPRS}Yl ra ggrrg\'a\rlaaf:@ H,ora
r Arber (ﬁ‘gil[l ra@ﬁca‘ij S5 ﬂh@ ?&nﬂﬁi Q'J@)RE)@@{EPA RSis %ec@é&%‘érﬁﬁh@g’roup consisting of

i ncl ude, but are not limte

et ﬂaa}lkﬁnﬂk@waﬂwhwcécvﬁlkvé CY@9§kﬁp‘Mp?ﬂﬁMyh%¥ﬁﬁ%%<}’l heterocyclyl,
dﬁe‘f F ﬁ%ﬁlﬁﬂ I@f%l@.ﬂf I}?Ttglg)]'aﬁﬁt}{&érémyﬁ ngl alkoxg or amino, as defined

ahnrﬂc, wlacm stidamingis. OpﬂﬁéallYeIﬂﬁn@ﬁUbFWF@&lrﬁrﬁbsqbéﬁ1@¥ wigh alkyl, or
A R8RSR Fpr b, Seldeyt BLRSRN) o el oy

-(OH, or a carbonyl radical of the formula -C(OR,
Vﬁ?ert%rm “afk?li&&lypcats %gedf ﬁe?ghtntﬂeeang L BHRI1HPARIST LAHRO fyherein R and R' -

are independently an alkyl radical or hydrogen, as defined herein. Examples of
alkylidenyl radicals include, but are not limited to, ethylidenyl, propylidenyl, butylidenyl,
and the like.



C1_18al kyl, al koxyal kyl, cycl oal kyl, cycl oal kyl al kyl,
hal oal kyl , heteroal kyl, heterocyclyl,

whedsnosyxl yl al klyl, aryl, arylal kyl, heter oarBtT/EP2005/001406
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het eroaryl al kyl, al koxy, or amhpq, as defined herein,
where said amno is optionally nonosubstituted or

i aybst k osﬁgmetn? lﬁxéd he?&n%geaﬁ@h gwamnﬂpadacm =CRR, wherein R

contalne di ny pi peri dinyl, r phol i ny

andp' pmta]zanrtygetgq:rouﬂl the‘r:hlé)ontt@ i chathry aﬁe@éﬁq‘}hed tg §or9§%é1valent
%}efglgalﬁélng&ﬁ & %ﬁﬂ?d[ ﬁé}gmr %Q%l(rﬁ? es o%oaﬂégﬁ@{]r{? fhd'f%aﬁ'iﬁiclude, but

radi‘cal rogen
ded hodinhet ©) cyclo@mfryhﬂasrl @f—ﬂu@rpmq}@@ﬁ idenylagddiedike.

include, but are not |limted-to, -ethylidenyl,

propylidenyl, butylidenyl, 35 and the Iike. VO

20556l ﬁByua@ﬁﬂEB%ﬁs;a Bﬁél&@’ﬁradlczll GRE', Wé.r:mans an alkyl radical or

cIoaIk .den u h _
HEiFosth ST lop AR, REARIMAFERRS, ANE dldoally]
VMlltyﬂldEﬂi\;& redicabginclude, \ant ete itd h;nﬂad éo;ai}'t]aptmlrndhﬂoiew]a

Srdpretm R B b AP S kS I EE Bilpeton Cus

adllg/liderdyl réfeistie d nicdety dry Whm:hehﬁt yiiclodbyl/group is 4-7 carbon atoms and the
and the like. 5

3-f c C|Qh | i.den
bﬁ@%r% Up4f §¥ Hﬁﬁytzﬁﬁbans a bivalent radica
—CRR wherein Ris an al kyl radical or hydrogen and

<« » d h
R R T B s N e RS
Bifher@h®R RQh aﬂdymaﬂﬁdl dﬂlydec}géhp@fd(myé ﬂé}tcﬂr)aﬂky(t&m kadical, as defined

cycl ohexyl net h I|d ntyl.eth

O B oY B Vs gt o,
tpc%dé’ﬁ%h@}léﬁhﬂﬁeﬁﬁl Lyl bigexg IFS% dtky-D-y3y aidpthe Bk - 7

carbon atons and the alk enyl group is 1-3 carbon
atons. The term' cycloalkylalkyl al kyl i denyl " as used

e Elefin "BaBDaByRiMA ’ei%tusé@lﬁfér&ﬁ'meaﬁﬁaabwaléﬂﬂ e1detah=BRIRE wherein R is
an al kyl radlcal or

n, '
cypohaseipRapiigt %rabﬁle%l?ﬂ Eibar ot 2k fhu hwlppgen, and R'is an
ﬁa@{%lél 51 x‘aﬁmﬁ)&laﬁ%i&w llauicalahwéﬂn@@ Melﬁ amaﬁqﬂ@s of
include; but are not limted to, 0 ent |
| hetesopNeptidenyt radigals invdade b tc?é?P?t&Eﬁli‘Zf §yﬂ R prgalidenyl

I Ix@rein neans a
bl@g?@%?%Pg%%%Z?@g%ﬁnbﬂ&v%%%@?ﬁa%fﬁg an het er oal kyl
radi cal, an hal oal kyl radical, an alkyl radical, or

h a‘? oaP‘Ey Ihet@ﬂ%?rgél deﬁga'&s a&dhf‘e}é'iﬁ Belakyh bfv@ﬁh@ﬁﬁm@f =@RR', wherein R

s defined herein. Exanp lﬁ of
ratcER gt ek theriplr withitbed sbamiet wieleh tisyarasiiaches o form a bivalent

%Iﬂlgggd{} % 1%1 ?ﬁa :c)leithﬁédf 1%&85 ORL Ieé gﬁ[&érocyclyhdenyl radicals include,

am nopr denyl’, ‘and the
| blktelre fmtehmmdm pm@lrdmxl@leyﬁ ﬂewwahycerPmmilck@r‘bvln piperidinyliden-
n;_ @ p@lent radi cal =CRR, wherein R 25 and R
’ ogether with the carbon to which they are
attached to forma bivalent heterocyclyl radical, as

d’i%ﬁ Q glins g’crere Icgqlgl%gf?j[eﬁglr gi snl%ﬁfhl%fe?ﬁ }ﬁ'\eéﬂ; 1 B98¢kt radical =CRR!,
pyhérein B ltsmyﬂ aﬂl@émdzc-aglbl; hydeogeahyutt Bpyera h?iermdyhnaghcal as defined

pflgrglrnl ies 6F Betero¥yclyl%ﬂglhﬁpxg/l Ldd8€4s include, but are not limited to,

: 4—p1per1d1ny1methyhdenyl, 4-methyl-1-piperazinylmethylidene, and the like.

The term “heterocyclylalkyl-alkylidenyl” as used herein means a bivalent radical =CRR/,
wherein R is an alkyl radical or hydrogen, and R’ is an heterocyclylalkyl radical, as defined



30 The term "heterocyclyl-al kylidenyl" as sued herein
means a bivalent radical =CRR, wherein Ris an alkyl

wo agsoaiz6dr hydrogen, and R is an heterocycl yPCT/EP2005/001406
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radi cal, as defined herein. Exanples of
het erocycl yl -al kyl i denyl radicals include, but are not

ilefgnﬁ egaf Exﬁ:les o‘%’h@’te?o&ﬂ'yﬁ%\g'y Lll'i[?ﬁ(l%lyl R8s 1nclude, but are not limited to,

pip erazi'n dene, and the gﬁl
'Bh’etrahydrop)rreméﬂd)ﬁﬁ@ﬁsdlewlky@lﬁPnk@ilﬂr%@ﬁmopﬂé%enu%‘éfb and the like.
herein neans a bivalent radical =CRR, wherein Ris

an al kyl radical or hydrogen, and R is an

mateeem wylyllwllml”raa@ﬁ@bherelasn@@ﬁ phbalonredebrERR atherein Ris
PCT/ 0 i e .
STTASER PO P Ty BRI, SRR 8%l o o e

aimmpdﬁs off anylailetid eyl rachcals include, but are not limited to, 4-

’é}g‘ifﬁ?ﬁﬁérﬁf%?z@ﬁ g% %ﬂ;ﬁf : 2~ aYnlale%hﬁhd?ny& andt ehke

tern1 ‘aryl al kylidenyl " as used herein means a blvalent

gran!ﬂ ;ebr yl—a.lg{[]l c;ﬁr/%f? S5 85 R he%ig %1&5@”«1 b{vaﬂh{: ?aldlcaP'DCR‘F wherein
&Sw(iﬂfalk‘yﬁﬂidital & H‘ydro@namﬂ R'Ss af alaria}]dt}tlikddﬂail dte dyfined herein.

d' ¢ i‘eﬁs L0 fah}@'?ﬂwrgg}@ fa%hcre]!f)s Lindth L $58afe ot fimnited to,

&-(4- dhﬁtﬁirbhﬁ&&@@hbﬁﬁ)&hﬂidﬂﬁﬂhw@ dehglﬂoro@hehyﬂ)peopyhlden 2-yl, and the
ﬂg term "aryl al kyl -al kyl i denyl " as used herei n neans
dU6i val ent radical =CRR , Wherein 10 Ris an alkyl
radi cal or hydrogen, and R is an arylalkyl radica

as defined herein. aryl al kyl -.al k e . .
r B teEn ghq: tRIORTY, geékyhé]ﬁ{\y aggus.galhe{e}rmr{ eans q vale I‘Xdlcg r@!ﬂR wherein
2R {AmtallyldddeaDoEh b oy Ret-hy he@danyyl; radlcal as deﬁned herem

1-(3, hl or o |1 den- and th
Teriniesat PR AR 9%9% iiyfo Vigarf B RERL o5
nﬁ?ﬁ‘iﬁnﬁn@ﬂh YRASRHT, 4 @breal-praRRlinylntediytidenyl Rridsthe Hke.

radi cal or hydrogeiiyand R ',is-aitheteroaryl
rad|cal as defined-- herein Exanples of

P?ﬁeet{eﬁg F‘%{éteﬂday;hm;ﬂrm vidadital wed n@ﬂeuﬂ@ealﬁtatblmalmmmal =CRR),
Imte 0]

ridinyl meth
Jwhetgigriols zngw py ah% y yﬁéf& 18 a%hste{q?@rl?]}{ﬂéadl% as defined
Th&eih® ﬁ%ﬁ%’m@%f &F }%@ér)ﬂiﬁlam&'l ’a.ﬂéé&h&éﬂyﬂﬁﬂ%als iBdud§ %dt il%rn%t Hm1ted to,

neans a ent radical in Ris a
rfér&i‘ic-élaﬂqumﬁw}m@@ﬁ lné(HéthFdld@é’l én@l@?ﬁ%% PPEP 5%, and the
ical, as defined herein. Exanples of

hetéroarylalkyl-alkylidenyl radi cal s include, but are
not limted to, :

in Y. MR SRRNE radical CgHiSO,- A
ZT%%}%péllléﬁ%ggﬁﬁﬁ 41Smég(ﬂmen- 2-yl, aan t he Ilra ¢ 6%5 -
Thleenyegronp petrelpgnmseubﬂanwl or gebstieigd M@ﬁhéinﬁ HEOTS S'alta e substituents

t -. A phenyl group can be

unsugggf?”?ggg%ﬁaéﬁbst uted with one or nore suitable
substltuents as defined in the definition of "aryl"

ﬁﬁh‘;r {jegrpté‘n 0 bo‘ﬁ?f‘%&?gﬂq‘%&n nt'd %&%ﬁ@hﬂaﬁﬁﬁnﬁ‘(} (@)) OR,

ereln IS | ower
atvkwemmmadammkﬂ eddicrd ds drefimeil herefix Mm@ks @f alkoxycarbonyl radicals

al kﬁlﬁéﬁﬁ (rg)%c/)n ot 11m1 d%gl thogg %X%ill%l,tﬂo Ea?b HdtJ%}ﬁ:ﬁ@onyl and

ony Rox foxycarb
athé like.

"The term “alkoxya]kylcarbony * means a monovalent radical -C(O)-R-OR', wherein R is
an alkylene radical as defined herein and R' is a lower alkyl radical as defined herein.



the like. 35 The term "al koxyal kyl carbonyl " neans a
nmonoval ent radical -C(O-R-OR, wherein Ris an

wa@bdogloerses r adi cal as defined herein and R is BCT/BrE05/001406
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al kyl radical as defined herei.pg WO 2005/ 077363
PCT/ EP2005/ 001406 -23 Exanpl es of al koxyal kyl car bony!|

rAadi j 1 AREndlid8 b&hrt Bot limi ,
%@?ﬁ%&%?é?ﬁ§%gg$Cig{%?g%?ﬁggyﬁg¥ﬁ§Fcagbogyr?ng%g)the‘

Inhgtboxymmethgcarbenybrashesye thhesrbanyd aadfhalilic ons

descri bed herein maybe appended to formb5

chem cal | y-rel evant conbi nations, such as
Thistcenisaipksttcathat the definitioab Hgsctibecdhesaipymaybe appended to form

" I l a: g "o | y % »
AL oy el SYEBOIRAI haloallgheteroar,
“aplldlionadtenptydmp A islkyleatboaylsbegyadkll pndéhediteped event
or circunmstance rmay but need not occur, and that the

description includes instances where the event or 10
¢iOptionsl” an € eptimelly smant thaist sthesggently dasedlied; avenforgircumstance

t., F I ti " .
o SR BRI R0 e B
idwehndascsodgtsand inktatuesin which itideendto fids exanipevioptjonal bond”
p t Lth th [ i onal .
G042, 5 OB Y40 A TERE IR S PERIA AP e s

idoRible, antripletmomls. gr oup di spl aceabl e under al kyl ati ng
condi tions. "Exarn.ples-ofleaving groups include;  but

are not limted to, halogen,!' aryl enesul fonyl oxy,
S"lﬂ,éiiri@%ﬂé&phﬁﬁ@@dﬂlé gripoaiyh thetchemesy dohoeyticmeily associated with it in
an

t hi onet hyl , . enzenesul f onyl ox t osyl,0Xx .
HPBRT B3 e PP OBy RIS “EO SR §ider algtating
Sehaitiochut Behnsezofi@xing droapyiadu @byt arreik ixyted anthatdgen, alkane-

like. 20 "Protectiyve grqup" "protectin roup”,.
R ARleR e RN Wi enmeliae bR BiRe e dy oS oyt
%eh@e_ﬂeﬁlﬂﬁm‘?’lﬂx}r,i thsiistyl aneihiegimeuditalspledsphindiloay, optionally

chem cal  reaction can be carried ut..sel ectively at
‘éﬁbﬂﬁgkd&ﬁB%%P@bF@HDP@QEF@9@°§F?%dﬁﬁI#ﬁe meani ng
conventionally . associated with it in synthetic

chem stry. Cgrtain processes of this invention rel
UpaptediveghRi a5t BEAPE BT O SIES Shogeup adish v&%@@‘éﬁcks one

A O Re Bt e thultfud MR nhERR g sudC€RPs Akntical REALIBA chiy Be carried
groups for al coholic or phenolic hydroxyl gro

I I ups, ..
Vit seleqtivplysbanathevanproteaied Exstivetity 1 M Beandes FCSEWUOMHY

| Rl de Wﬁi FEQX ¥in tHERUBRmNEL ‘S @th B®c&SAIAHES invention rely upon
hal oal ky carbonat es, benZyl ethers, al kyls

: : A |yl
ehh prafective geaups ja PFK ERaRidYesOXyae: 3fpms gresantidl) |tfl%¥q%tﬁ%t,8- Acceptable
bi6s foPLIRbEALd M heh ol 188K HB1BBY RehiélPfay be removed
3§?E%§§T#Brgbos.are_éin&1arotgﬁghg§ggdegcri6ed a%o for
repdecssivaly arcbsetestiveliigchide hiydeongl siprys Rretected gs pretatge Ralpplkyl
Q | T QEREQ hEREd DBy B mBANS alifPethers, and
6%5 e%?%#gﬁgggggn%ﬁgﬁﬂﬁgfers’to tﬁgsg orgaﬁ?c.ﬁgrgggge em,MJ
i the &kel eldrotestipe ot leckinggronps fogg@rlboml(gmlg@@rmgmﬂar to those described
124 Id 10 er- 8 oPERASAEES. and
R 0 QDb Y b Praagdces and
benzyl oxycar bonyl
“Amino-protecting group” means the protecting group that refers to those organic -
groups intended to protect the nitrogen atom against undesirable reactions during
synthetic procedures and includes, but is not limited to, benzyl, benzyloxycarbonyl
(carbobenzyloxy, CBZ), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, fert-
butoxycarbonyl (BOC), trifluoroacetyl, and the like. It is preferred to use either BOC or

CBZ as the amino-protecting group because of the relative ease of removal, for example



35 (carbobenzyl oxy, CBZ), p-nethoxybenzyl oxycarbonyl,
p- ni t robenzyl oxycar bonyl, tert- butoxycarbonyl (BQOC)

wo pooSlormssdacet yl, and the like. It is preferrepCT/BPUSE001406
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either BOC or CBZ as the am noygorotecting group
because of the relative ease of renoval, for exanple

\'?9 %Qéﬂrg {383 R iERRQOR/ OQ@U@@ g Tﬁﬂu&)ﬁa@ﬁ@ as&idloe hi:érochloric

acids in the case of trifluoroaceti

a?@it@ncﬂthsﬂ;aaw@ 46 & polEen ey by qawi%kcﬁvﬂr%%%’f ke cage of CBZ.

solvent or by catalytic hydrogenatlon in the case of

CBZ. Fydroxy protecting grouP nmeans the protec%%q%

gbporhatotgtiag@r s’ medny HreopeptegHBEErosP P SEHET EE OXY group
&l ré | @Rfable hydroxy-

L5 S D UL MuEhasGal st Sl oy

ardotacting graupg ingtuslether farming groitps it e emgved easily after

&%Fﬁ ggal‘glfotﬂéﬂ re?ftfaﬁrstégg AL ANthe B@I%l orthe IEh?ﬁ%ﬂbﬁﬁ oguonally

p optionall subst |
tdmbsmtupﬁdenyhelr phepyl dngePthen sm@bﬂeehwdy@fyom@rqgﬁ@g aepp gnclude alkyl

CRUIRo S B ¥ o SRASIPERYTR s grquper snd thealt grovp.

and the allyl group. 10 Deprotectlon or
r ot e t1-NQ ot I
ﬂ? 1'tec o gorqou &?e%ﬂﬁ nl%\g/aér% tH? ?Iso%e@{) {H”ac otect1ve group is
n&anﬁm@aﬂmﬁhe&ﬁph&t&ddmﬁewtammkpubﬂém@uvpﬁ@ﬁﬁmpgbﬁayb@ybe
preferred oy ther
(e elrrie\c} SVELQt ergr% ¢ g?r%egrl c%n%éuér&? ok {&ﬁﬂ/\é%gée%@‘f&ng\;a% Deprotectmg
Preagentd fod pmtekrted(lyydroxyl oacdrb &Wl SOrups p:;lud@qjowsum or sod1um

P%tr Sria%%@ éur_g df]ﬁé5n %ﬁ:og&{]c%toieu%i zﬂ% 1Hr191£ﬂ%{0(?xacg§ cid,

ZI'nc ace
tﬁriﬂtﬂottﬁc@tﬁ?@t&id;@aﬂzididmcp’all}is’admdrmoattlalbry)ﬁtlée, and the like..
orboron'tribrom de andthe like. "lnert organic

solvent" or "inert solvent" nmeans the sol vent inert

utldert otéhﬁhlmhéht”i @ri$nedf solwehe’ meaaxsttheasml\tmt imgrtdesler tHeednditions of

in con Zu tJO with, incl ar .exanpl e

% RO cRUop L B b PR or P mRLe benzene

MO'NZ[&I'GI@%%YIH&I&L E@fﬁhﬁ%mﬁﬁhh AN 0¥ -gfrm}thylﬁirhmhﬁdl@ chlvkabidemethylene
t han i,C t hane

g%}Hglilgea%rec{ gromgt :llrlfnélc egihgne die WP E %ttt}gleaceta{é acetone, methyl
%ﬂine, fletianel, ethl@ﬁ@lpﬁlfd)@lanoll ﬁ@@fo@@t&ﬂ,odert -butanol, d1oxane, pyrldme,

O ks ol OR Y e SURTL DR P ERIoDS of the

rﬁﬁ@éﬂtmnﬁsnﬁﬁqner@ws@fﬂg invention are inert
sol vents. 25 "lIsonerisnt neans conpounds that have

i dentical nol ecular fornmulae but that differ in the

Ne A Eri@h” tlREn SRAMRNEEs Hat RaRdHAEiBFf mblReilsr Rt@aRe Bt that differ in
the arrangenent of their atons . in space. |somers t

dthrefr@turie o7 thegeaanss gehasrlingot theip Ao th%f%ﬁ&é&l@e%frfgt their atoms

s?ééje IsoRdedd 1?19’( PP he arPhSBRINS BIBES atdiBd indpeeet@é termed
or inmages of one another are ternmed 30

oﬁ‘t%tsmem@@iSSo‘if@fe@lsommdhéftaé? B0 BERFTEAERAL 0gf @nother are termed

n@cﬂasstéfggi%rﬂpgs 3hli&teMdidoRierd THRISS RnCsupb@mpBéhble mlrror images are
enanti oners' or sometinmes 0pt| cal i Sorrers AcC

ateomed Seratiomsrs oersomgaied OBt HOmSEL ot FATbEhRiOm Eond%g to four
t ﬁ&ﬁﬁgnt?cal Si@ken S & ¥efthed a “chiral center”.

“Chiral isomer” means a compound with one chiral center. It has two enantiomeric
forms of opposite chirality and may exist either as an individual enantiomer or as a
mixture of enantiomers. A mixture containing equal amounts of individual enantiomeric

forms of opposite chirality is termed a “racemic mixture”. A compound that has more



"Chiral isomer"” neans a conmpound with one chiral
center. It has two enantioneric 35 fornms of opposite
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enantionmer or as a mxture of_.,gnanti oners. A mxture
contai ni ng equal anounts of individual enantioneric

f 1185 691 Lahtibihelis phied, WBLren 1sHRE BMnBer of chiral
B Ot Pég%éﬁp}%ﬁ% Gpblibjact® ph®l W LHAC BMNBer of chire

mgp@m&p@mm m@@ thﬁaﬁn@%raé Fnten meseerises pisker op individual
tréc?rﬁgrr&)rcas Q%l%ﬁlre WAGE 8eMoindrst REmPBY B8 ast@feoflbiik Rhixture.” When
cen ers nmpounds nor e than one chiral center
roenyg chivilstentes isgiredent, aatcrecqmmr@aﬁa'l e chetagterigedbyrte absolyts .
oom[i &rli{lsn @\%\ o‘%'s%séf‘:t‘ﬁa“*‘c%ﬂﬁ&]] cenlef rﬁﬁéé)lt?te ey Qﬁcﬁpf@ré fo the
one chiral center is pres
salrmmgﬂnsm:rm spaeybtheshbstiietrns itkstiedio ﬁlh@hadsﬁ@n@t ek substituents
nf | U3 e 1raﬁ cé%t ) un%e} sﬁepﬂo é fa‘cﬂke& ﬁ{]&%{n‘dance Wlth the
Q g i n

ura ion r ar r angenent
sﬂaqmc@Rulta béCsthéngdldl end Erdmg é@ﬂedettab Arigew. c@heﬂallnfer Edit. 1966, 5,

ter it went s t
S0 S L SRR 1P, BRR A QB shbigiou g chem. s
ViLbhdéiel 95 Berjaetam ®Ral. eFsxpri@aiin] 9360t 18d; Gatth, Pr@teoy Educ. 1964, 41,
(ﬁggn et al. Angew. Chem Inter. Edit. 1966, 5, 385;

ta 511; Cahn et al. Angew. Chem 1966, 78, 413;
Cahn and Ingold J. Chem Soc. 10 (London) 1951, 612;

n et . i ,.1956, 12
R e T T e
qio@a‘iioﬁa@@ﬁﬁcﬂéh’tﬂ&bﬁndsV@héd&@bﬁﬁgﬂhﬁ@r&mediﬁardmtmtbdnn their names by

tation about doubl e bonds,. These c urations a
(e Pistimh Fa b ohe P Rl By BRh U B OE of e same or
adpokitedids ofahe do@lebbnd ithihe hldlét’dlﬂd?z&t@rdhrtm thb€alyn-dugpdd-Prelog-
ar on the sanme or opposite' "side ofthe dou | e bond
“¥he nnleculeaccordlng to the-Cahn-ingol d- Prel og-
rules "Atropic isonmers" neans the |soners owi ng their
exi stence to restricted rotatiop .caused

hifvEPAnBemsTs” mfaat thersosrer QMg t§7'h ﬁ’ﬁ%t%“r?&atf Fesiigghqtafon caused

ndraéubémmtmldﬂarg@g@ugmﬂma@émkﬁaahdabout 90
nol e percent, nore preferably at |east about 95 nole

percent, and nost preferably at |east about 98 nole

p%ﬁ?cgﬁtlﬁfg Jhe ﬁ@éisra@Qast%B@ﬁtt 90QHBIe pefcefit, @@ ps&éfablylaﬁleast about

present C ared to other OSSI | e Conflgur
"Smpleaesish @aﬂ |n§,osglg @lgg p%leaqt@léq-}g 98 H%‘i’l c&rﬁt c?rﬁhe gesued

Uéﬁkubmef'op{t&@%bzﬁgr R pPAAMIBR I OBoth& YaRESle b MU gdns.
is generally safe, non-toxic, "and neither biologically

nor ot herw se undesirable and i ncl udes that whichis

%Q&luﬁcﬁf;r acﬁ’e?tﬂé”'}ﬁéa)ﬁs atVlidh B 8sdFlR 'i)reparmg a pharmaceutlcal
har naceut i c use. Pharnaceutlcallxg?cce

gcajnulg)'sﬂc;fn thatie geneually safearen-sie snd paithey loglca.llty nor otherw1se
il LﬁcFﬂJcih es ﬂﬁ?@ﬁ%ﬁ lfi’%j ?olg &JrivRReinhBY Rividll 28 Hgman

at possess t desire co ogi cal activity of
t Ibimrmaceutmal use.

“Pharmaceutically acceptable salts” of a compound means salts that are pharmaceutically
acceptable, as defined herein, and that possess the desired pharmacological activity of the
parent compound. Such salts include:

(i) acid addition salts formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with
organic acids such as acetic acid, benzenesulfonic acid, benzoic acid, camphorsulfonic

acid, citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic acid,



parent conpound. Such salts include: (i) acid addition
salts formed with inorganic acids such as hydrochloric
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phosphoric acid, and the like.ogt formed with organic
aci ds such as acetic acid, benzenesul fonic acid,

gﬁhgrﬁi‘c%cﬂ?%lglolﬁ%mhﬁff%kl%g&?hﬁlm@&idja }S*dtr&ty@t}ﬁﬁbs(ﬂdfomc acid, lactic

anesu aci d c acid, gl ucoheptonlc acid
gtldcma]len; agicl, thalin@idoogooirzsBimRadlicRenh s1emngsEionicasid, muconic

ﬁy% :ﬁ] Oéhtﬁglﬁxg%slelgﬁ( ? g%llﬂgal%giognc vl rsﬂf%m@m Qﬁéccfm@ﬁ!:ﬂ; tartaric acid,

“actic’ acid, maleic
@eﬂoﬁlenaﬂlﬂﬁomcamddtrlmatlhmhapetlcatéiddan%ﬁlﬁ didsesi @ (i padfs formed when an

g?@%?ﬁ%{e)ﬁi:%gs%nf %E arewgogﬂﬁ&nda&ﬂhgr is reépclaccfd bg a metal ion, e.g:, an

nesu C acl propionic alcy 1 C
altiati mesalﬁm,ranmlkahnd ¢art}monam a seinghum fport; oF aeavdingkes prthan

: Qééat%éc #rgiaﬂnrgérq%}éc e I Ceg%%ﬁe (grggﬂgbség?u!cldﬁ% dlaﬁar{dlér)uﬁle,

roton present In
l@&fa@ﬁhnﬁﬁﬂ'@bn&dh}églutmmesrlﬁ’élphdew&ayroalq’q]eetrallne; apd the like.

iR oSt P TS AR Do

ihpeFgady, Soddasearbdnaephdibbdiuar Igalmomdcb ases incl ude

di et hanol am ne, ethanol am ne, N-nethyl gl ucam ne,

tri et hanol am ne, tronetham ne, and the |ike.

HQ{e éfaﬁb@phﬁﬁ{aganioan;basqstabla @dltsdlee lewaliniormby fromdceids acid,
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“Prodrug” or “pro-drug® means a pharmacologically inactive form of a compound which
must be metabolized in vivo, e.g., by biological fluids or enzymes, by a subject after
administration into a pharmacologically active form of the compound in order to

produce the desired pharmacological effect. Prodrugs ofa compound of Formula I or



nol ecul es of water with one of the substances in which
the water retains its nolecular state as H20O, such

W@ oovbionss3 on bei ng able to formone or nore hyPRHEPR2005/001406

10

15

20

25

30

"Prodrug" or "pro-drug" neans_aypharnmacol ogically
i nactive formof a conmpound which 35 nust be

Eglln%ﬁg Iﬂ frg%réﬂréﬂb%no&f?n%oﬁé’ olinBt@h &@naf blouf&) @fesent in the

adm nistration jnto

pdsrapnmnbbﬂipruwﬂd yorﬁxtrnméa Hor aidra vaeheiig SRsbiiqatiopfsy @2y be

BPorPig NG o LGB G POBEBRCR, PRE®s 1650 emprpnds o

P&EﬁﬂEZ @E)Ebﬁﬁﬂld(mwhe@ih Foydrokya amina selfidey) asaslospr carbonyl

modi f, one refyne A
gﬁéllp i 61 m&ngpf 'ﬂ_g g Eo %rlfr;rlu PUR{%‘) to QBZ g&ﬂ}paﬂl\%a rya‘y be
thatedtin@ivandirédeaaatecthé See hwj/romd ammloem]r%uddnyh ceibpay ppcarbonyl

%e | eas ?eﬂftg qg?bl? aé@%ﬂ}f?sg) Q uﬁu&gollnrﬁlﬁ g a’Lﬁ%I% e t lﬁgﬁted to, esters (e.g.

RydiR)XKalkfainitbacsates, Tyethatks, phaspﬂmbey, su}fateaafmﬁvqnlzo:ﬁe der1vat1ves)
und, of .Fornul a

nggg@a%teéﬁgﬂgﬁgw ?nallrﬁg/odlé)s ( ef z\é&o %me hylcarbclrif() esters of
cgﬂ)% RARA&idnA rﬁﬁpﬁ(el”g\/ dihgkasters, mnrpbohnlsmt}fahyhafs;drs) , N-acyl

car boxy or ca oup .res ve

@p@mqyég CYYN\EI LBM\/P (ﬁes'p ?cﬁ;fif l%a&e%/ @f)é(]g{qg e(s % ammo

el Rngh grdiipd, Kmh@em aﬁ@ﬁﬁ?k@&l@?andfeﬁblrmte&sof mm;)m dd¢hyde

sulfates and benzoat e .defj vat i v s of
Hyeietiorpl sraHB mc;ﬁmpogflém{sﬂ ‘{Eﬁ le%) Fﬂf ga ﬁgﬁw ),
esters of 1o carboxyl functional groups (e . ethyl

esters, nnrphollnoethanol esters der va

@aleg)rbdpua@ép Ve )‘ﬂet?ﬂlﬂh’éﬁ’h e %Eglo%%rmg aBS<§)§Bt§O%tﬁ er absorption,
ap, Fﬂg&ﬁ% b R ORL Huaeslanstcue t@kﬂ ﬁﬁlny @éﬁﬂn@‘EﬁndS primarily in the -

aceta

tals, and enol esters tones
diveis lajrdest all orher tiswas angt engpRs, Fwe%‘fab%la a.gp?rtﬂﬁﬁlzp’ put varying
Oc{eggegg {;'Hn@tg{)%h nﬁroﬁEﬁg folks§ of dongdirdp hﬁﬁ}fb@gltlﬁi’é& it example, to

orea sor tlon r|n d
ampeoveatbsmmblbw, imprewe ath%ct éﬁ%&’éﬁﬁa\?’ lafsy.c és Wﬁpeg@{ reducing

unﬁl%ilef%?arlt cﬁ@agteﬁ&rgs §ucfh02[s bltte!} téété/ oP@@@Qi%@ﬁnalﬁfritéﬁhty' Mter solubility

rver her tissues and §
essipleas @i inytravierousurse, prgvlée gmp@o][ogge‘daqrrsyst@medg pasE HEJ dehvery,

ﬁg&:ﬁgx?eseiag{ }d-ﬁ@lgjubr? Br pr pr 5qu$ k- JPQ&EE d8lvesPHmRAL BSEpound.

rove
Rdareaid tali dontppund imoredry elcblgilgf pmdr% ab Fcpmpo%% Rrodrugs are

S%ﬁé%?lgl lh?ré)rr n%"@z@%st%go ol %I 2 &mfbﬂfg@%ﬁﬁ'wm%rdB

e or tlnal irritab
aﬁﬂvefman |AchidrhicPress,fiah Risgdh, $992. Ghepirefio Bsodiyss ar&%mgdkh"ery

plo I~ SUs |
fﬁﬂ"e o PR: g’ggﬂgf eg)llgﬁuf Drodr |$r %dﬁ@c? ?}6@{ gﬁ‘héa\éﬁf Elsgxgler Science,
de inlsﬁé@dayn,qf%s hDesoraf Wﬂrmwﬁhﬁwpmeﬂhm@b d)’mfh{ugs and Analogs,

herein i.n r.odr for 0

NN y&egcﬁpa@d‘i{r‘%n ﬂ%:ggﬁ?% C&As&oa%(% Wzgg_né (9&9'978 and Drug
AP sBeE, edby RY. FilaheOxBrd EElVSPfeasgﬂxﬁord mﬁ@dem c

Press, San Diego, 1992. Chapter 8: "Prodrugs and Drug
delivery Systens" pp.352-401; Design of Prodrugs,

igﬂsug)?éét DY edits iBURGERANE nokliBevinels. 3diannak, mesdsrhpnarber of the

PM?@FD‘];;SI YUl Of B o lhl’? rrl & e%@toaﬁulggn%géa Iéle Snﬁtﬂhﬁrr?%gtes such as

- PhangRast a&&bth&saﬁg LA ke Vebicn GrananikAR EnclandcaBl g orses,

35
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animals including rodents, such as rats, mice, and guinea pigs; and the like. Examples of



Del ivery Systens, ed. by R L. Juliano, Oxford Univ.
Press, Oxford, 1980. 30 "Subject" neans manmal s and

wmensoersaal s. Mamal s neans any nmenber of the POBRPENNS/B01406

10

15

20

25

30

35

class including, but not limteg._to, humans; non-hunman
primates such as chinpanzees and other apes and
'?%ﬂkrﬁXmﬁpa ﬁla‘ﬁdef I O} A TRl iR dSH M BSarkBrhE liRe. I 888 “subject”
eep, goat's sw ne; donestic anlnals such as

rd@bbmtsdendtsngar‘aﬂdar@@ﬁ@r sqxaborat ory 35 ani mal s
i ncluding rodents, such as.rats, nmce, and guinea
pi gs; and,the Iike. Exanples of WD 2005/ 077363
Pmﬁﬁmﬁtﬁﬂﬁéﬂeﬂ:ﬁﬁe am@8nt; ameapaamameuniriiaepavag thatewhen
n

gfﬂﬂné{n {e.c{e 04, os%bjep’é fg)g%eatﬂ{l{g &1@6@3% §t%‘tg L}f %ir}ﬁgérgcr t?effect such treatment
"fFhibic alie adeistadd. I'S/hee‘ft]fmapemlealbmﬁ@nwv‘e amecms” WL erpdenending on the

5
CP%)%O ﬁg (glse&fe sé t '%galiea eg{qgg éa’%’fqﬁf& eth? d?ea%é' pJF&g& h0 E%e and
treladiveiedalth of dre siub;actd ilscaste stldoen of mdminitiatiapethe ult;@emynt of the

effegﬁﬁ (ﬁ%PgEQ%%%%%%PEw%%?§§Perg%?gaﬁ&?ﬁe severity

‘or the dlsease treated, the age and relative health

e subj ect, rou e d forn1of a ation,
Sﬁa%%%ﬁe’ﬂ?alﬁfany &eash ?O@ﬁ% AR e 4 gordw(\;/az Oér i nary
practltloner and other factors. 10 "Di sease state"
ns, apy di sease,, tom or indication.
nﬁﬁﬁﬁFﬁnﬁr %?“H??%égﬁEW?“eéghﬁngrg tase state includes:
(1) @ b%ﬁ@ﬂﬁﬁ%eﬂﬁ@aﬁls&wse cﬁhﬁﬁ@thelchﬁlcalcs&tﬂ@tcngs offthe disease state
clinical synp ons of . the dlseaée sta

devel diPtith dgve é’csflbleﬁfaqlaﬁfgﬁ %e@gf)?ggtgd)rlpaecgsrpos& to the disease
predi spasast H@estrhﬁ yéﬂ &P&S@hce ot ais ]ay buhploasrdtlyediscase state;:

experience or dis ease

G P b thg dhee Heta hb eiptine tha deuloSEET g g S tate or
devel opy@Rtca Iﬂ&nguﬁease state or its clinica

synmptons, or ii) relieving the di sease state,

[
c aubiiin geliesing élileathﬁaé‘i" Stafep haneHEng é"gj’i‘lé%réfyo% PSTmARRDt r%éssmn of the
di seasgis@tedste OF ith il sfthp@inssympt ons. " Mood

di sorders™ or "affective disorders" neans

psychopat hol ogi ¢ conditions in which a pervasive

d‘il\%(?’d BR0SRsP br "Hf*e@t&@&i%ﬂd&fél’ ﬁﬁaﬁﬂ@sy@tﬂfpﬁthologlc conditions in which a
mani f estati on. hese ternms subsune anx a

rzearmsy@ d#ﬁé‘étb@@@@f easbeAnl yes {hecae ploa: Siteory phepe terms subsume

SOMNYekSdepPbssivefdrE tExMBiples of “mood
TSt ders ate@%oa%@ e% bSdep |srsrllvt for e ples of “moo

dtmrdsm on“affestiverdisatders egzgludé it een rpslimissdrigy depasspiogg@ajor
dc? &S5k QﬁordreF Cs 6{ eélthlsoqg H%}frﬁscsid?l"‘ recﬁﬂ‘ehﬁjde’ﬁ’éé&%n' élﬁ’lﬁca%dse induced
um depr essi on,

ression, yst éma, unip J
ddwsshen, p@tmouuam defiressiate dysihantia, wrinelppdisenden hipaar disorder with

:gll'?&l:a io208F B LA aﬂﬂ%glr Igfcﬂls (fq&ls HE&H@!&lC@l&)Q&Qe&ouble depression,

epr essi on, i cal depression,
nmnrbad and clinicd] deprgssien, mania and cyclothymia.

The compounds of Formula I described herein may be prepared by standard synthetic
methods. In particular, certain compounds of Formula I may be prepared from
intermediate bromopyrazole 7, the preparation of which is illustrated in Scheme 1 for

Formula I, where R%, R® and n are as described above.
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prepared from internedi ate brogopyrazole 7, the
preparation of which is illustrated in Schenme 1 for
Formula |, where R2, R3 andgqppare1as described above.
35 WO 2005/ 077363 PCT/ EP2005/ 001406 -29 Scheme 1 R3NH
~( ?2In ~~~ ~( H-n OCL~S N R3 12 m)

MeS NJ R3 R3 R3 B g 7°Cl Accor di Schene 1,s
optionally substituled aniline 1 (é@ i s phenyl ﬁé

optionally indeperfiently substituted with one to
three dubstituents)2is acylated with a carboxylic45

acid derivative having an co-1leaving group, such as
hal-ogen, to ppgyvide am de 2, ichis subsequeq;ly
cyclized und%%j%@sic conditio onto the carbon ™Y o)
possessi ng @heyl e§¥.ng gr t mate 3, == u
N-aryl Iact&gg #S conv r?%gxﬁ he corres%%ﬁaﬁ F/f

t hi one "4, eprptonat ed, G acyl afied, and concurrentlly
S-nethyl ated to Xorm methyl carbo®ylate 5. Treatnen®

of 5 with R2-suybstituted hydrazi ge provides 7
pyrazol i none-fused heterocycle 6, to which is

bA @i diag esisdhenter1ovptiendily eubnpijted abiting 1 (Kbisphenmyd sptionally

g R AR BT Y aRE R RSB TBRy- siae] pip dfarbosic

ngcgéée}g%wéﬁ s‘?]g%’atl | ﬁgeaﬁf\rﬁ%ﬁig&p, sﬁg{meﬁ; tb%rbHidPbide)2, which is
cfubedquphdyniyebizefl ursteh asiceoaditions pytd thie gerbom popissping the leaving
aglr'oup] k> é&%?ﬁ:eg 9. &E@N-g&l 29294 ;s Lonverted into the kforr"é?sﬁé'ndirig“ﬂi‘ioﬁékl;
deprotonated, C-acylated, and concurrently S-methylated to form methyl carboxylate 5.
Treatment of 5 with R%-substituted hydrazine provides pyrazolinone-fused heterocycle 6,
which is brominated to provide bromopyrazole 7. Compounds in which R? is heteroaryl
can be prepared similarly by replacing the aniline with an optionally substituted
heteroarylamine. For example, compound 1-12 (Table 1) is prepared starting from 2-
dimethylamino-4-methyl-5-amino pyridine (T. Ebara et al. JP54028330 [CAN

91:40904]).
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N) N NNN'"" R3 9 10 Internmedipte bromopyrazole 7 is
converted into the conpounds o# Formula | as

illustrated in Scheme 2 forgkaormyla I, where R2, R3,
R5, Rd, Re, and n are as described 5 above.

di ate bronopyrazole 7 is netallated and reacted
al dehyde or ketone (ReC(O CH2R5) to provide

al c® 8a which may be d@rimnated to the
corres al kene 9. upon t he t

( p na ol(CH),
Re R&n /?%ﬁ-1knﬂﬁ e BT Ehg?ggchéwr§Pferé§ i ok
from tNe N natlon reactNon al kene 9 may b $
either and e bond, a Zgfoubl e bond, or a R’

m xture of both in rious ratios. Subsequent 10
reductiosaof al kene 9, hydr ogenati on for exanpl8®,
provi des al kane 10. Rd in as defined above
correspongds to CH2-R5 or CH R5~Qf the al cohol 8a orL

t he al ke 9, respectively. Ate tively al cohol Ba
maybe deokygenated, e.g., under radic condi ti ons,
to proVR e directly al kane 10. Metallati of 7 e
af fords carbani on which can be conveniently g to

_ i )15 a variety of electrophiles i gelydi g (s
j$§ electrop03|t|ve hal i de, derivati vesN®
a

(e.q. nd DAST), dinethyldisulfide, nethyl l5
nethanethlogulfonate and the iike. This list is not R
limting gnd alternative el ectrophiles would be 10

readi ly recogni zed by those skilled in the art. 20
Intermediate bromopyrazole 7 is converted into the compounds of Formula I as

illustrated in Scheme 2 for Formula I, where R% R3 RS, R% RS, and n are as described
above. Intermediate bromopyrazole 7 is metallated and reacted with an aldehyde or
ketone (R°C(O)CH,R?) to provide alcohol 8a which may be eliminated to the
corresponding alkene 9. Depending upon the nature of R® and R’, the double bond
stereochemistry resulting from the elimination reaction to alkene 9 may be either an E-
double bond, a Z-double bond, or a mixture of both in various ratios. Subsequent
reduction of alkene 9, by hydrogenation for example, provides alkane 10. R%in 10 as
defined above corresponds to CH,-R® or CH-R’ of the alcohol 8a or the alkene 9,
respectively. Alternatively alcohol 8a may be deoxygenated, ¢.g., under radical
conditions, to provide directly alkane 10. Metallation of 7 affords a carbanion which can
be conveniently used to prepare a variety of 3-substituted compounds by quenching with
a variety of electrophiles including alkyl halides, electropositive halide derivatives (e.g.,
Br, and DAST), dimethyldisulfide, methyl methanethiosulfonate and the like. This list is
not limiting and alternative electrophiles would be readily recognized by those skilled in

the art.
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14 Alternatively, internediate,;bronopyrazole 7 is
converted into the conpounds of " Fornula | wherein R3
is an RaRbN- as illustrated df,zcheme 3 for Formula |
where R2, R3 5 Ra, Rb, and n are as descri bed above.
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converted or r espondi \ 13 via an s d®ch,,
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Schm dt re%{ctl n, or as illuftr .ed in Scheme 3My ¥he
Curtius rearr&igenent invol ving X nternedi ate carbarite
12. Amne 13 is converted into 1o the nono- or

di substitutel amine 14 by reddttive amination or 12
successi ve redugtive anination, requﬁgively, usi ng

an appropriate afFg§ehyde or ketone, an r equci ng
agent, _sugh gg unftBanohar ghydrgzdg! Fod
and the |iKke. tively,

tri acet oxybor ohydg
amne 13 is convertedysi nto mono- or di substgst ut ed
amne 14 via acylation wth an appropriate carboxlic
acid derivative, such as the corresponding acid
chloride, 15 and réduction with an approh@iate

r RRUGLAEEIAGRBIM SHAR bAS ORI EIs (BRVRRE-iTidthe EQHPS@Xs of
and the Iike, ot her alternative conversion_of a

IBonlabybereisy X' s BHR N -tas (i traseria Saheries \gF Formula I, Where R R
a bat.i ' ry ' :
aggf Y n,eaahgli(]far%g @edséﬂb&l ol%’. bﬂn@érﬁleﬁialfé’lgl%}ﬂd%gref%?%em is nietRted and.

I odi de, ethyl bromde, and t . o
opaited avithyrathedeliotids ior a cathantdiemide equivalest, tapppwads errleerylic acid
t hat ) [ [ '
AP HARASAhe B30 B R ) EPHRE A men
ssfhtas by dretHofayanineLossen; odGdeuidbyeagtioh fof s Blustratydirhidhiegie 3 by the
|r3 uﬁtgﬁg%%ga’rnggqe}g%tgg\r@%ig\g 1%11%9&?@6 Uib383te 12. Amine 13 is converted into

the mono- or disubstituted amine 14 by reductive amination or successive reductive

amination, respectively, using an appropriate aldehyde or ketone, and a reducing agent,
such as sodium cyanoborohydride, sodium triacetoxyborohydride, and the like.
Alternatively, amine 13 is converted into mono- or disubstituted amine 14 via acylation .
with an appropriate carboxlic acid derivative, such as the corresponding acid chloride,
and reduction with an appropriate reducing agent such as diborane, borane-THF
complex, and the like. Another alternative conversion of amine 13 to mono- or,
disubstituted amine 14 is via alkylation with an appropriate alkylating agent, such as
methyl iodide, ethyl bromide, and the like, optionally under basic conditions. Itis
appreciated that each substituent R* and R® may be introduced using the same synthetic
route described herein, or each substituent may be introduced by a different synthetic

route described herein.
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wa@\kaosonst3 vel y, intermedi ate carboxylic acid 1BCT/EP2005/001406
converted into the conpounds ofsy Fornula | as
illustrated in Scheme 4 where R2, R3, Ra, Rb, and n
are as described above. 5 TRgehoer nedi ate carboxylic
acid 11 is converted into the correspondi ng am de 15
and optionally further regucgﬂ“ﬁ"o am ne 16. Schene 5
O RnE),n N 13 RB R 6 17 ternatively, R'R'NGH,

pyrazol i )?[ed heteroczycl converted i,nt (CH)
conp : o—m—kaxyp&ra{zcﬁeﬁ? vattres ®R7N Nj ’
Formul a N fe R2, R3, Ra af¥ nNare as descri bedN '

above as illl%astrat ed in Schene 51|§f or Formula I. Schen;'e"

6 Br NNfi)n RRNN(~-$i)n R N. N ~) R33 718
X = optlonﬁlly substituted aryl, or optionally
substitut & heteroaryl 15 Altedhatively, internedi al€

bAl?errrPth){x;e?Z, Olt&rdediate £Q0 X}%rhtc G d ML SRErEPTRG Hﬁdc?)rrﬂ;ouﬁas of
Formula I as illustrated in Scheme 4 where R, R?, R%, R®, and n are as described above.
5 The intermediate carboxylic acid 11 is converted into the corresponding amide 15 and

optionally further reduced to amine 16.

Scheme 5
Q R’
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NTMSNWT N
I3 13
R R
6 17

Alternatively, pyrazolinone-fused heterocycle 6 is converted into the compounds of 3-
10 alkoxypyrazole derivatives (17) of Formula I where R% R%, R?* and n are as described

above as iﬂustrated in Scheme 5 for Formula I.

Scheme 6
Br .
R N?:(‘( H), , R éj(? H),
N | N |
R R
7 18

X = optionally substituted aryl, or
optionally substituted heteroaryl

15 Alternatively, intermediate bromopyrazole 7 is converted into the compounds of 3-
arylpyrazoles and 3-heteroarylpyrazoles of Formula I where R% R® and n are as described
above as illustrated in Scheme 6. According to Scheme 6, intermediate bromopyrazole 7
is subjected to a metal-catalyzed aryl coupling reaction to provide an aryl or heteroaryl
pyrazole, as illustrated by, for example phenyl pyrazole 18 where X is optionally

20 substituted phenyl.
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eF‘%mB% @ﬁ%’b %54?&6{1@ arin ’M‘L i §§w%f§{f} %@ﬁd%t%pgluy substitute
ITt isradso u@pl‘l?glatdddhet R’ W@Uﬁﬂ@s t IﬂblSRBthQa‘smﬂeeftlp pepences of Schemes

;1)78 ; Sé pfrgtre& r?%g?ro \/\#1 88 ﬁ%ﬁrrﬁ; d{;%ove %&Hﬁnﬁtﬂ ngnenﬂy removed to
| ;Iroinﬂe S@h}&}mgea(;oatoedtrbdam lperyl, acylsont @k}{lwéfonyl as defined
| ustrative synthetic sequences of Sthenes 5 1-6 may

O%:protecting group, as defined above, which may be
conveniently renoved to provide R2 as hydrogen, or to

;ﬂg—fe&?@%%ﬁ:eglagsz 8@%& %l.relfs%t’én 31?1(18 PI{IHI Jce@ﬂl%%@@% ety of oral
| dAvigAistrefonrdysabefdrark aud aireidrsi 'ﬁhaphurd‘acwatrqaﬁy gccqﬁtablp ghrriers may

é}%ﬁ? m ni, t r iiltql}lgin Cg%ga e, f'sgrralérg? Sahe &a ?or e tsfcoated tablets,

Sihydds, Qfald iuQcUéo(ﬁt geQtile cayshi e sSIutﬂhs,G:ldeaoni) eyrups oheuspensions.

];(g‘;gpgémffatq?:tg %gi;g]g ﬁ%{é&u&t&%& tef[%h ous nga?ddﬂlgns!ierec?ﬁg other routes
st aﬁHﬁﬁi@ﬁ@ﬁ&ﬂfﬁdud@ﬂ@ﬂdﬁd@uﬂﬁntﬁd’?én@ls&h"qﬁ ttopinal @latelndmal

are ef fuﬁa0|ous when %dn1n|stered ?& ﬁ routeﬁ ea enetration
RSt IS PRGBS TTSOS R GY Pish Sms S Saafhp
té}?ﬂaﬁé’ém@ﬁ heHog bakeal, Hasdl ﬁhhaﬂiﬂtﬁﬁdﬁd@hppbﬁﬁoﬁﬁﬂd&ﬁﬁuﬁratmn, among -
ocutaneous transder

p@thgq 04195 §f 2d BERS At IORe ﬁ?xle gbege}lt‘c%q mB{%eg &? adwgggcratlon is generally oral

E@ﬁ% ALdRenRRLISIyRIBSIBE Eég'iﬂle@dzﬂ’ﬂcﬁl cah bahd;&@t,ed asdnding to the degree of
her routes of adn1n|str§§% The eferred manner

o#filistian And theaatignt s iSSRaSe F9ct&¥.ea1pgre Phg a

conveni ent daily dosing regimen which can be adj usted
accordlng to the de ree of affliction agﬂ tﬁe icall
pétcp@@pug PRSPBPRIEIAS @ f theepresent %er}ti,@,, aHVehes t %pharmaceutma y

Cl?{g?tﬂg Qﬁtsotro dfie 8f moRecdvEstiHal bxtyRtth,irried§ or diluents,

as the r pharmaceutically useabl g salt b
t mgpbhpkced info bedosm ofphamasniiisaconpesitions ppd wpit dosages. The

ﬁﬁarrhﬁrcélt1c91rco?dﬂo§ﬁfbh§ and (BY d6& g@fd’i‘ﬁﬁ ‘i‘na{yrﬂechofrﬁlﬁlsﬁ@ bftddventional

maceut 1 ca COﬂpOSItIOﬂS and unit osa

pimarﬂdmmm coaventiomploPpBioas,arith anwhfdﬁ@églémélr%ﬁwwpounds or
b r1ﬁ&ﬁ¥£ ki ghe°1fm1§ 9&\55 A gﬁ’@ Ha %énﬂaﬁga[rﬁ@'u?c%ﬁ efféttive amount of the

nventi’onal  proport or w t'’hout additiona

amuvv mgrcﬁrgmmmnmsurape wib itk 1§‘gendg<fq dailyrdosags Ilangpo’rggqjgmployed
a@{x nﬁha@rﬁc&& ?n@gi’fmﬁg s ?@e %n‘%i({y%gtahé’cﬁd@ '@t@l@ Es @Bleﬁsﬂﬁ filled

e I ngredi ommensur at e e | ntended, dail Yy
dapagles, rsangehdsop@wdgsgpuaymdd relepefopmatatigasariligaids such as solutions,
osi.tions nbahhebs
cHBRR iy Ry TENP QURPE G NS ARafR fof Gl QU5 Dr R A
r alpgasieorics :famneaja] ansginet admlqutra’somlmhn the fornef ptenls, injectable

solutions for parenteral use. A typical preparation will contain from about 5% to about

95% active compound or compounds (w/w).

The term “excipient”l as used herein refers to a compound that is useful in preparing a
pharmaceutical composition, generally safe, non-toxic and neither biologically nor

otherwise undesirable, and includes excipients that are acceptable for veterinary use as
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sterile injectable solutions-gpr parenteral use. A
typi cal preparation will contain fromabout 5%to

A0 hudPYh BE AL EATBRUTE: RfmCormsiumndss (vdHereil mchides both one
term "excipient” as_used herein refers to a conpound

pinhmore thasemglsuetnexsii®ér i ng 'a  phar maceuti ca
conposition, generally safe, non-toxic and neither

bi ol ogically nor otherw se undesirable, and includes
8sled formmprspahtiensindude E@w@%tgv ?%rP@%E@SPﬁ&@C&%SeSl&&’osmnes’
Xﬁ)% ragrgéls%?e %Qﬁ-f’ulE’SCTA %?%Qgﬁé&%% one 3 n’{@r'e lsu’t%@aﬂ%é@mﬁhch may also

ceut | use. The term "exci pl ent" as_us
heres dfluents| fladeringegentsosndubibigess, ibirisan sy opARging aggnts, binders,

g%leler?ﬁ%s taﬁg{ &1g1nﬁn%'fe{f}r§; AGHAS, Qﬁ lhQRAcAPIGLHAE rRGWAE rﬁl,powders, the -

cachet s, supp05|tor|es

amndlied g@;:eealm ibh Engy dividedssoli whishiigja g)axtpir@wlthﬁ@e fiee ybﬁl'lglded active
FPI&]‘%}Eeents o ?Jb?e?‘s: fie é@lﬁlvgﬁf ek §Qreral§Gé nd@ddbiti @R cBurier having

img agent's ers, “lubrircants, suspending
algemdcsssatyi binlding capaprtyewwtabhe peeportiony and imgastedgn e ﬁhgpe and

8%? EFSé]i,edg gﬁﬁaﬁal farﬁgl%%&@%t% d&ft'l ited 3 n? §hish cattiMfhate,

era ed sol which is a
mmaghammvumalnate helcfsugai, lactdise md@cn, éevctrmestarcbogp&%m tregacppih,

t he ctlve I
15 L TR IS P s, s
ithe Bltd. Salid forpr plppdrhmmmsndndie &depmstseldpenswns,mdmﬁ@ons, and may

bl
ﬁg{ltams, Iﬁri% g(é(g%f)% E%ﬂu& Rgd sYet SR CPZ rnﬁﬁfa L (%151%5?3 HQ&JrQ qgablﬂ%rsaﬁﬁfers,

steRdiadtad dalral, sweeigacrs, dispetsosis, thp;k@narn soh{xb)lumgagents, and thelike: -
starch, gelatin, tragacanth, nethylcellulo.se, sodium
carboxynethylcellulose a low nelting wax, cocoa

btHetterm “BireParatibe” bi KdesagBtibring!' & oseth lpreipay iaténded t mcluddghe

Sgllﬁpu%ﬁgg pf]tshg& q?{]qscb%]fogn.? %th:eglt%?@sg%%%%pn?aqgﬂatl q@é{arillgr, providing a
capall@itwhich twetise carhpdiieht, Zr&t’rﬁor vittfofue k:a;r,rlersarstsufnounéetd bya
gggr%:‘# ifL lLél\{l\ea‘lg%)ﬁ{glg{)g @1 f hsgmﬁl chchFEsl aﬁ{& n?en%és are included.
"PIbRRAHBIIeR, capbulesl pBlsgacliew, aiid Reenseethaydras mhdsforms suitable for
intendéd to include the fornulation of the active

d&ﬁﬁ@@ﬂémﬁﬁﬁﬁnencapsulat|ng material as carrier,
providing a 20 capsule in which the active conponent

with or without carrier oun arr.
e oo 5t PORCIaoRoT I%ﬁn&ﬁ% %P@“&&%Clh sj Frmulation
%ﬂauhﬂ%%ﬁaﬁﬁoﬁsr §yriupg E}ﬁﬂf%gaque-(Eﬁ@i&tﬁt&)nsp@}&@ﬁ&uspensmns are also

capsul

cachets, r;ﬂ]ﬁloz qube as_ sol hich are
feokinble Sofn by erel sfmrayENoRd ¢ ool Qémmfal?ﬁ%twns whi
13&{%&?‘((? 9@&)113’%1%&1 & lﬁlﬁ&'fotrﬂlkﬂr@pafrgﬂiorﬁrsﬁbrt@diﬂfdﬁe $is¢. aBimaifsions may

i'nc I qui d formul atlon i ncl udi ng %
Il’IpBal”e@ 811 5@11#%0115&@9% &3P AHHCONS prody ffé]ﬁ col solutions or may .
%@ﬁﬂ% %galh S SichSH '.letcﬁﬁinescfrﬁftﬂ‘ﬁmﬁ)ﬂbol@ﬁ@l or acacia. Aqueous
m ni s r at'i oﬁ

ese i nclude solid forn1preparath$n3d
V\mhv:tonalcen bt prepatd dyrdissplEingdhe/aqtive QOMBORSR & Wafes A ng

psru?tggi %éio?ﬁft g#ﬁ%fsl s\fal}?ﬂu‘i’%: &nd %ﬁckeﬁfﬂﬁ a3ERRS AGBYouskBspensions can

, 1IN aqueous
pilieogz):ypza‘né by Id;spgjsmgdh@ﬁn@'ﬁ élvty}edﬁﬁt}:ve component in water with viscous

material, such as natural or synthetic gums, resins, methylcellulose, sodium

carboxymethylcellﬁlose, and other well known suspending agents.
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wat er and adding suitable col.gsants, flavors,
stabilizing, and thickening agents. Aqueous

SH3IRBATAAEs 6ARe pRERIORALSH nky béifsRRIIsIcdJort hi@eritbrabl ¥
di vi ded active conponent in matgp Wi.th viscous.

dministiptions (eegh bargniagtions 5T BFmBIPROHSHRIECTHIHeF, copbighegs infusion)
: ! RO HvIATel mANgol
T i e e g s
POTsBRIE 05 rodt-4oe: congBnah ¥ EeRFIIAUBISTVItHE. fheseppositions may
't@yees%:h OB O b G ST %H 18§br{s0br BRISBhEIAily or aqueous vehicles, for
mni stration F y |nject|on for exanp e, bolus
iemjmpte sohutions W@Mﬁtw ensi ghyepl- BpenpienyB 1P PEERRRGEEOUS
t S
Scrgr{ar%%’ \%lﬂglﬁtg, SE)B‘E}{RS vaé”}ﬂagsuihaﬁde Eutﬁatylfénle g@gol %61? §ne glycol,

_ ‘infusion or 1n ers
Wiegettalain odglrex ofivesibs sad irv@tabmg@@ﬁﬁﬂ@m(? @n@hWaSE )» and may
R ding,
econ ain %‘flrfhuﬁﬁggsa]gg’fts m a% O{:Jsg g thH‘fsgj &?glrmfﬁﬁ%( or s%sgen ing
sstdbuiizmmglamd/ or chspmmgagsotsyélthylla’e%% dhe/assive ingxeshet érsaydie in powder
$8’H¥’C Qbrtaﬂg(i] }%Isggéfcc' 1solﬁé{>1g 'ﬁgsrtgxiﬂe %lﬁ&‘%flyg@ﬁj s‘é‘ﬁ@h $ron?bolution for
gioyletdﬂunon be@eﬁ Fi <] ivethcn dustab]e vghl,cleo¢ £ y@erdp,l gyrogncfree water.
i njectable organic esters (e.g., ethyl oleate), and
may contain fornulatory agents such as preserving,
ViEiet donghouadsibithé prasentanvesitiop emai hejprrmula’sﬂefblr fopiahaglministration to
Hd/f:}glgl ]g):']]l? ge ; Shgeqxft ge??\t]}% rr'?‘(')tfcgn:snm rt all(_s\é a%fr%%é p:bal B&ttcfl v mtments and
I cﬁsédn&ﬁ ey f@xf exain@id; befsohildedwithynlagoahisior say bama V\ﬁﬁmﬂm addition.-of.-
S Bl 8ne DG S0 DL LS By P Paqucons o
sngied will ih GendpileBebniainiag bnemr nmaye dmylsifyengrgeatsestabilizing
for topical, adn1n|str%5#on tot ggﬂerniagas avents
RRR TR eg SRR STt PR e R R EaR FigfRe agents.
PRYrfilatfdng btiedblesfontupicat & &ahfistramipn ih die memmnptlade hgenges
fornulated with an a eouaéor 0|I base w t

CCHRITGHE 117 G5B BMEVHR R ig LG RGO SuPHeH: tragacanths

%@ﬁﬂé‘s cok@&isﬁ@f’ehéTz&Yib@lrfg@édﬁﬂtaﬁ efl indrt Basasuchquegeluisn enid glycerin or -
al so cont.ai nin

ly I
RSB AT S 7Y GRS BRI PR g eEeiehtn & uitable liquid
di.sh&r si ng agents, suspendi ng agents, thlckenlng
agents, or coloring agents. 20 Fornul ati ons suitable
for topical adm nistration in the nouth include

| BZEREESoundS BRIk Prdih 36Tt naas b SfotMuRtdd oy Qc[rﬁﬂnsﬁﬁ%@n as
usuallg}sucrose and acaci a_or tragaca

till
cwmpesitaries Ahev meltingavay gichds @ mpixfuse aﬁftaFtﬁé?l fyl f‘él% [ocoa

aﬁatﬂe@ hefilshmand Hlatee EdtﬂfeQBmp%Hé&{tQ§@13?&96d%ﬁ¢g%ne(ﬂfs@r for example,
nout hwashes conprising the active ingredient 1n

- dhyi stiatipg Thejmolien b@nps@woualsmﬂrméﬂ@ar?ﬁsmﬁ]dgt%cfonffﬁ%lem sized

H5S§§Wﬂbaga%gg¢gqmgqgSggh rmul ated for administration

suppositori es. l'ting wax, such as a
n1xture of fatty aC|d glycerides or cocoa butter i§

fTﬁeséo %? 0?@1? q:&@nﬁﬁ%n‘fﬁm%ﬁ@%%ula@ecﬂfo??fgﬁﬁ ddministration.
honnge ous exanp
Pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the

active ingredient such carriers as are known in the art to be appropriate.

The compounds of the present invention may be formulated for nasal administration.

The solutions or suspensions are applied directly to the nasal cavity by conventional



by stirring. The nolten honbgeneous m xture is then
poured into convenient sized 30 nolds, allowed to
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i nvention may be fornul at ed forzgvagi nal
admi ni stration. Pessaries, tanpons, creans, gels,

PRA&de sfor EQRAFEe OFitlS P dRYPef Plette i Bigkay. nTH@ﬁ)Irfnhﬂhlﬂloh@nfatﬂ Be provided - . -

actlye |ngred|ent SUC ar.ri ers e known.int
AP singler rablardefﬁfpé% Iyt C&ﬁaﬁ%w%m P%“&tg§é?ﬁy be.

| AMROEd BPthERYBEntTakTHsREiAS ah @pprd@siale, pﬂﬂ'&t@hﬁﬁl@@tvblﬂﬁm of the

The sol utions or suspensigns are applledcg. e %J
tSRBIORLEISURERFEY- By the rsrh fisBiv thiAdnakssy 75t example by means
PET/ER200540RARS sprapBusiBans, for exanple; with a .

dropper, pipette or spray. The fornulations nmay be
provided in a single or nultidose form In the latter

RS o dd bORP EEes@ﬁt iRV RRbhSnay BY orBMRE foRshb &Y 88nBYstration,
the patient_ adm nistering an(ggfroprlate

maét:u@ﬂ@lwﬁoﬁb@ire\sww wict apginclisting mérsnesel admipisiation. The
I%b%nﬂ%ﬁﬁ Qﬁerﬁlysl'parv y smtaﬂka%tﬁﬁ*yspz% fHCRLE) x;%jof thObrder of five (5)

ans erlng atom zi spray
g

POITPONSThdess- o&qnhmmgtlde sweh@a]zsbeg tnedrbyémam@ KOoMy m::the art, for - .
e%ﬁfﬁ;éiea[{frﬂlc}&ﬁzﬁﬁho% I%Hire?{ fé ??owd&?iﬁt Ws@fited pack with a

|ratory tract an I NC |ntra asa
aditable propetlasuciTiea cidonefooragashion|(Cendeatiapplave a

@?héro%?ﬁ&dﬁlln@thﬁirlg %n&ﬁf)ro%lﬁ@ﬁ&h&h%e, Bp 1cﬁfog§tretr9ﬁucfrg¥cﬁane, or

rons article size é
oiaﬂmmbdmkiy onethassuitablergas. nTlner@r@aot maf gpnveaieattp kkso bgntain a

’Eh?fa&@h@s%*c% Qgtaeg{ﬁl% ?ﬁ% g&% dfﬁ?&a%ﬁﬁ Bt c&ﬁfcﬁl;e@é&%{?%tlagg Jalve.

ressuri ze sSuc
d’dtennmﬂelycthe edivbamrgreGEQy maydre Peomdq:d i a-form- of a dry powder;for -

d' C nip ragéjcl)v{uireg?r?lg ro’?&l'?:%”%ﬁ;ohﬁh &0l 9J19ab %33\%&? B%]s% @Sch é)srl?]ctose, starch,

uoroet
Startla Hérévagizes sudtn s ]a)elro)}saplrop‘ydnylemyl’neﬂnloeﬂaﬂd/pdmmylpyrrohdme (PVP).

ntain, a 15 surf ct ant h_as ithin. The dose .of
PR Pt B el P RO B oS HR8eiBbn may be
A}Ahieﬁtadah |u‘nﬁldpset foemafot examplmgf@gmdm(& aryidpe of e.gy gdatih or blister
or ms . r:,-for anpl e a. po r.m
sy ESh iR Pl sP AT Bhadni e b iRkt & B HERe:
Iactose starch starch derivatives such as
ro r | me cel.l ul ose o] vvi nyl pyrroligine .
?&g@ éggrfﬁg%mggn%%hegge%r?cf W?(B ?ﬂ#e}éx g8 tlrf)% atﬁﬂaéecfj for Sustained
nasahtrohed ﬁe}baseralﬁngmﬁﬁden efxhip asm\teii@gre&iam_. e Eﬁamllnle, the
pr esent unit dose form ex e in ga es .or
artageel e PhistrtISR@rian I b fosih CAieq i s Epa! gf soblutancous
V&ﬁug delivrey QONES THRY dElEreBhybiinS by @H’a@t&lgé&@ RtheR busdined release of
hal er. en desired ggornulatlons can b e ar ed

£ ROBRPWHY £ Neeratr hgrk! WhelpbEFnt crmRliance ment regimen is :
Q@@&ﬁlo |do%§bd®ﬁ§§§@ar@d@ﬂnﬁﬁl ﬂ%lﬁ@iry Stedfs a&@ﬁeéﬂfe‘htly @ttached to an skin-

redlent For e 25 conpou

SRR SOT S BPRATbr L oG A SHeT A 150 ba GOe e i By
%H@H&@d}?&ﬂﬁncéi‘ r@% ﬂﬁide\(ﬂ&{)d@@‘lfdzﬁ—%%loﬂ_ z§r?~2dﬁ1|eb V8Us¥ained release
s stens are adyan rel ease o

u en ‘sust ai ne
HVER SYFERMTATE sns%e%@@awnm IyipEntoghe ﬁlé%ierle%r}ﬁrqr g}ﬁ gigrgery or
%fe@tl@h UTIRAS BB A 8HPIER ch&psulate the compound in a lipid soluble.

membrane; e.g., silicone rubber, or a biodegradable polymer, e.g., polyactic acid. -

exa

Suitable formulations along with pharmaceutical carriers, diluents and expcipients are
describéd in Remington: The Science and Practice of Pharmacy 1995, edited by E. W.
Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania. A skilled
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cruci al. Compounds in transdermal delivery systens are
frequently attached to an skin- adhesive solid

WG port3c3 The conpound of interest can al so bePCDRPi0®M1406

with a 30 penetrati on enhancer37e.g., Azone
(1- dodecyl aza- cycl ohept an- 2-one). Sustai ned rel ease
fehiwadion s%iéﬁh@crfﬁa;amedifﬁ&erfbﬁﬂulsﬁ@lmlam@ueteycmmsmfﬁm .

t he, suhdernmal | ayer b I nj ect

SEISTSF R 1 PSR S G UR SR LoR o § WG e Hpipptration
$2the Bt RandeiBHde2B/ipositins ofthé preaR ifteBleh unstabld or compromising
bi odegr adabl e pol yner, e.g., polyactic acid. 35
e thisTa@ewaf #iVEYH ons al ong wi th phar maceut i cal
carriers, diluents and expcipients are described in

Rem ngt on: The SC|ence and Practlce of Phar mac 995
Thr eeaflibgation ofyhe VEseD] @pmw@smrx FIOST OB ipgyter of

gfﬂ& O cle 585 BB pIE QH a%co Bdtlell b9 ehiM6} modifications (salt
BSE 0956 P RB300e) 7 o tion
Gomainiion, crtetensant ol n@ufrwmmegmm thg QR gl in the art Ttis
%ﬁé‘% 19 ehif? {hetd?ﬁma%pﬁ&ﬂ b#0akieh nid&ﬂ?rtb?é/ e HLHBLiAlE ation and
ornu ations for a particular route of admnistration
\dmagg uegimen @bz prigicelheceropgibnst iniosaer termangae fhe@darmacokinetics of
I 4 erapeutic
act &%9@m§9®%ggé§al catlggﬁ%§b?%§mggg%éﬁ%&conpounds
to render t hem nore squbIe in water or other
h | | th
\ﬁl gﬁaﬁn%;f ?ﬁ%ag?lae%ﬁtaﬁz)gg%¥$?ef§?c%f: %tulﬂgt(r(;ﬁgige £5i8d 1R¥%uch form, the
@setparatfqnaasuhy}mdgi int9 unipkpssh conrteinirg dpprpRTiHtaqeandities of the active

ordln il e
01a1|pn§%1§llt ?Exe u}'ut Oc?) %%gorglﬁ %:etnt bda n}%azzk?éeldﬁp‘?gyﬁéﬁonwtﬁ%&kiég
dlmﬂamlﬁg diatrepryuanttisefgogasionegicas pmke’@d;i@lrlctas,cqapeﬂes, and--

g%grg g{n o(%ra(rnjn_gagdl?]e %?t%ﬁél‘)i(l?ﬁlﬁ)m rfﬁxgigl i aéleg éa?)?ulgftablet cachet,
paiozengatserﬂm ipdear reeth e aip propiiatp nepereanf oy fahese in packaged form.
preferably in unit dosage forns. In such form the
preparation i s subdivided into unit doses containing

die bprrhadeaticpl aasmpbéfe’snsah Ebchmphcﬂt‘é%i awegivarstmm’pbrhhme skilled in the

The unit dosa for k [ t

o SR siane Bnerrara g arcerai B 6 BRF e PREREPE" B should not be
RoepErad holmitirguhb s@pe optheketeatdon Ahiteneely asbeingilmstrative and
and= ?omdﬁ$s in vials or anmpoules. Al so, the unit

JRISHFE IS MCEN be a capsul e, tablet, cachet, or

| ozenge itself, or it can be the appropriate nunber of

any of these in packaged f ] The pharnaceuti ca

conpositions in Exanple 28%§Q94é4@%n to enabl e those

q‘ﬁe'fbl@c@nhgi Hﬁﬁrat@hﬁ aﬂid)eﬁﬁﬁfﬁes&k@@ﬁbrytdmﬂbleshmdlqﬁadi irt the art to
pract ent _invention. Th uId HOt be1 b

e e e TP PR dBOpE O SRt hy BHP: Sl ig be

%ﬁﬁﬂé&e@ﬁs llihﬁit the bdopt batHeIGveatign, e pi@slpat bihy Blustrative and

t her eof MPLES The follow ng preparations and

é%@ﬁﬁW@%WSﬂe‘ gi'ven to enable those skilled in the art

to nore clearly understand and to practice the

present invention. They shoul d not be
Efforts have been made to ensuré accuracy with respect to numbers used (e.g., amounts,

temperatures), but allowance for some experimental error and deviation, including

differences in calibration, rounding of numbers, and the like, is contemplated.

Compounds of the present invention can be made by a variety of methods depicted in the
illustrative synthetic reaction schemes shown and described below. The starting materials

and reagents used in preparing these compounds generally are either available from .



considered as |limting the scope of the invention, but
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?ga?x(cﬁo @'ﬁ&dqﬁgﬂ%h q@ dﬁﬂ%ﬂhfen}z& i Q%gfe?gd?}rén%gt Sy il A IT@ Katritzky

ow ng rocedur eS S er ence
alsldFCb &¥ Rees (Tdissj Pexgs monsORfoad) £96s vélot-10r q;ahi)xgamc Reactlons, Wiley &

SR T A VERERET, A0 s T St SR, flm g e
eﬂefeiyolhu@Wahe«yeﬁA@H;e hetivo dolpkwhich 889conGammide bé’dlslpresent 1nvent10n

fag%m G E%ﬁ)zﬁg & nasévfang’as ﬁrlgc_)ag'ffat"f‘c?% t!) theigcla r%rntﬂ&c(reac%lo}l mes can be
Iﬁichzramdmll ibe stipested to gne shilleRin tfmtart havkeyg @fetlred. to Ve dRedasure

d ford 1984, vol. 1-9; Conprehensive
Pga%%eé%lﬂl%éméﬁlé?ﬁ Ofry 11, A R Katritzky and C W
Rees ( Eds) Perganon Ckford 1996, vol. 1-11; and
c Rea tr Ry & .. Sons:. New, Yor k 991
iRt R BRR ey 1Byt i R YRR e i Ebpmppon be
afcﬂaté&)aﬁﬁbp@dﬂed 1|f tessited aking @omfentiond tevhhhpds ibgludih bht not limited-
e..conpou of the ent .inventio Cc b .
S viTaERS i Dafon Bt bt aop L5 A the e Such material
AL ehérﬁctéﬁ@dtdsﬁig Pal@itaaloacanlenclaig physicalicbhsties and spectral
iﬁggested to one skilled in the art having referred to
di scl osure contained in this Application. 15 The
starting materials and the internedi ates of the
heti ¢ reaction schemes can at ed

Tl eseeriad 168 rrets Thg cegive Aercahad Lfrémrr%@%r are conducted

Ielerigh Rt ofHerd dthitih8sbhetiOprebddrt hed 4eBtion temperature range of
distillation, crystallization, chromatography, and t

he
Iﬁd(oe abuici3 Aateabaitd 50 Rarmie pebfarabbt @mzbdur&"ﬂwfg zbout 125 °G,

ARG TSR o FERLTAR R 1 l SROBAAR g

@Bgu{gﬂqllons descri bed herein preferably are
conducted wunder an inert atnosphere at atnospheric
pressure at a reaction tenperature range of from

%cogﬁﬁ%ugdg o) i%ﬁ@%fngr%gl%n%s af@d: 1&5&”’%{% %E‘Ille)faﬁieg subBakhts;

to

dmmfeém et rkglledtm shoart Wﬂb@rﬁl@rtebrmp@qta}e ﬂhéhﬁbé matuse ef the R groups
@afl be vAPe B £the Garious compounds contemplated in this invention.

Moreover, the reaction conditions are exemplary and alternative conditions are well
known. The reaction sequences in the following examples are not meant to limit the

scope of the invention as set forth in the claims.

In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0,a
Beilstein Institute computerized system for the generation of [UPAC systematic

nomenclature.
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the reaction conditions argxexdappkary and alternative

condi tions are mell knomn The reaction sequences in
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scope of the | nventi qn, a8l ARiifiabpipe ¢ ains. In
general, the nonmencl ature used in this Application is
based on AUTONOMTM v. 4.0Bra 35 Beilstein Institute
conputerized systemfor t generati on of | UPAC
systematic nonencl at W& N\d 20b5/ 077363

PCT/ EP2005/ 001406 -39 AMPLE 1 3- Br(b-rl)a- 7-

6, 7-t et rahydro- 2H pyrazol of blpyridine (1-1) Br
Me-N N . (1-1) M CL | i ¥ 5 step 1
5- Chl or opentanoi ¢ acid (2-chl™eo-4, 6-(fineth

he yl)amde N2 HNA M C M ClL it |l M M To
éuﬁ%iution of 2-chloro-4,6-dinethylaniline (14.7 Q)
andhibirbsapdnyiel vtasingc(dsethiipheh)kdde . of THF,
was added a solution of 5-chloroval eryl chloride (12.2
m) in 75 10 nmL of THF. After thejfeaction m xture
had been allowed to stNH, at roomyl A
overni ght, it wasmell g angel & ficjtrate
concentrated on the qr y_—evgpa or. The residue
was di ssolved in eth cetate angPwashed with 1 M
aqueous HCl, saturateg, aqueous s@di um bi carbonate,
and brine. The ethyl acetate sol ution was then dried
\M‘d dsolumgneS-thifosud SaimeﬂjyﬁnﬂﬁmemV atedldidsopkdysyldtbflamine (18

PR B R Fandiet st LPr S T Rar ek apbE e L) in 75

thk bOTEFh &Ifteb&&ﬁeactlon mixture had been allowed to stir at room temperature

overnight, it was filtered and the filtrate concentrated on the rotary evaporator. The
residue was dissolved in ethyl acetate and washed with 1 M aqueous HCI, saturated
aqueous sodium bicarbonate, and brine. The ethyl acetate solution was then dried with
magnesiuﬁ sulfate and concentrated on the fotary evaporator to give a solid which was
combined with a 1:1 mixture of hexane and diethyl ether. After this mixture had been
stirred for an hour, it was filtered and the collected solids were dried to provide 12.2 g of
5-chloropentanoic acid (2-chloro-4,6-dimethylphenyl)amide: mp 80.6-82.9 °C.

step 2
1-(2-Chloro-4,6-dimethylphenyl)piperidin-2-one

Me Me

5-Chloropentanoic acid (2-chloro-4,6-dimethylphenyl)amide (21.7 g), potassium -
butoxide (9.34 g), and sodium iodide (1.2 g) were combined in 200 mL #-butanol and the

mixture was stirred in a 60 °C oil bath for 3 h. After cooling to room temperature, the



stirred for an hour, it was filtered and the coll ected
solids were dried to provide 12.2 g of

w®2@kloo13epent anoi ¢ aci d PCT/EP2005/001406

10

15

20

25

(2-chl oro-4, 6-di net hyl phenyl ) amgde: np 80.6-82.9 C

ste 2 20

erécarog}hm@e%aé Qﬂtﬁﬁh@d/b&hz@éh/éﬂlm Aeefateind-wrt@N The Allidoks phase
O M C1 ;]1 Chl or gpent anpi % acid

‘Q@SMﬂSB?doWEhG @rflﬁ@%lwwg ReIRF) hi¢ efgapis Phaseg yeragrmshekyithbrine,
tdnéa%g%hﬂgn&%rééume, 2Rl eoﬁs&ﬁtruf@wt@givé §30% of 1002-M18-4,6-

conbi ned in_200 t - but anol and m xt'ure was
541Wﬂ§’épheﬁY}éP@9Tl@n03 -pnggi gsofidy mp 197 7ﬁ1fQ8e7r Ceooling t
roomtenperature, the WO 2005/077363 PCT/ EP2005/ 001406
-40 reaction mixture was partitioned between et hyl

te and water. The aqueous phase was washed with

i J'aﬁleoi 93L& phases were
washe magnesi um sul fate, and

concentrated ' to give .9-g of 1-( or o- 4; 6-
derethyIphenyl)plperégijﬁ-Z-one as aJjsol)yd: np
107.7-108.7 C. 5 stey ,

1- (2-Chl oro- 4, 6-di matdh DIOE Ry e Loy [ p
S A -"" Md M :

1-(2-Chloro-4,6-dineth
g) and Lawesson's reag

[2,4- 10 bisme
(4- met hoxyphenyl ) -1, 3-dit hi a- 2, 4- di phosphet ane-2, 4-di s
ull-fZ—éﬂé;loro—:ﬂ%—airge)th)d@h@yb)pimtidéd%qme158)8 gl andlavesnirdagent [2,4-

t,he, i ' tir r

X (4@}1?%%%[?%}\#%21])%% Fﬂé{ﬁﬂ tdﬁﬁo%}%he% i # Qﬁ‘g‘tﬁ]ﬁc{n? (lg’ 2 I%) were
teempénat inrls0 anldtdudncend cﬂhe ﬂibEulfelWa;s rs‘atred wegn 80 °C oil bath for 3 h. The
Cr%a?c(f%%tnrn;‘ erg W%Qﬂi]eggoglgd%o Qony %‘e@ngﬁg gt%r ancf:i ﬁltcered 'ﬁl‘?elgﬁi}ffjgte was

Wk

1 ograp on silicCa
hexasetaebdotie, rotaoy praputate ahd. tlﬁie gesm]fue iN-aé ﬂamhiaﬂrgva}ﬁl,eﬂ on silica gel,

LS STy ) BIRE, Bk Ga2id Iy 0P E: o TRIHAG, 8. - 148. 0

Jditipipleng)gipridineRt thidnehepylldp 82k48et 90y | sul f anyl - 1, 4, 5
, 6-tetrahydropyridi ne-3- carboxylic acid nethyl ester
Owe :11 c5~

step 4

1-(2-Chloro-4,6-dimethylphenyl)-2-methylsulfanyl-1 4,5,6-tetrahydropyridine-3-
carboxylic acid methyl ester

OMe
' Y
S MeS
Me A — . a
Me Me

1-(2-Chloro-4,6-dimethylphenyl)piperidine-2-thione (5.11 g), dimethyl carbonate (17.0
mL), sodium hydride (3.7 g of a 60% dispersion in mineral oil), and methanol (0.5 mL)
were combined in 100 mL of dioxane and the mixture was stirred in a 120 °C oil.bath for
4 h. After the reaction had cooled to room temperature, it was quenched by the addition
of aqueous ammonium chlonde, diluted with water and washed twice with ethyl acetate.
After drylng over magnesium sulfate, the ethyl acetate was concentrated and the residue

chromatographed on silica gel using an acetone/hexane gradient to provide 5.00 g 1-(2-
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1- (2-Chl or o- 4, 6-di net hyl phenyl ) pi peri di ne-2-t hi one
w@ 2005071353 di met hyl carbonate (17.0 nl), sodi BOT/EP2005/001406

hydride (3.7 g of a 60% di sper.gian in mneral oil),

and nmethanol (0.5 nL) were conbined in 100 nL of

th%i‘éfl@% &iﬁ%tﬁﬁﬁqéﬂynty&@tmﬁﬂﬁﬁﬁr1r@e 6Lt€tréhc?ﬂsl%b}@d1ne-3 ~carboxylic
ter the reaction had cooled to

ﬂ@éﬁﬁﬁbﬁﬁ@?ﬁﬂ@?8531&75N§é quenched by the addition 25 - '

of aqueous ammoni um chloride, diluted wi-th water and

washed twice with ethyl acetate. After drying over

mﬁg§65|un1sulfate the ethyl acetate was concentrated
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chl or o- 4, 6- di et hyl 2nyl )

- 2-met hyl sul fanyl -1 5, 6- tetrahydr ofgyridi ne-3

=car boxylic acid ] esterMem) 8§. 3-187.6 C. ste 5

5 N

hyl- 12, 4,5,6,7-h
exahydropyrazolo- ’ r|d|n -0 Ye O Me-N
MeS N-s NNH M Cl Cl M Me (S

1- (2- Chl or 0- 4, 6- di met hyll phenyl ) - 2- et hy, sulfanyl 1,4,5
, 6-t et rahydropyri di ne- 3¢ car boxylic ac& Fethyl ester
(4 99 g), nethyl hydrazine (16.4 nli), 11150 uenesul f oni ¢

quz%lh%%@@&%%ﬁﬁ&& H Lt ls%[fgnﬂEltAD@BQEtrﬂ?y@ré'ﬁyhdme 3-

were co In a Ss_vesse| sealed.wt

Taibpsylipackbmethybesper %4’ A 2h ameihylbyrarine (hoet W&é Ps?soih%elnéﬂﬂfomc acid
'nﬁ‘orﬁ)h}ggt&ﬂﬂ %bﬂ{cf' e Phardf (7% mtmgre cSﬁfBln’?éél ihQ g[a@@@ssel sealed with

re and concentrated on the rotar evaporat

'Eﬁfg?fﬁey guew das Thereentiononixtpn ags sirred injacB0ge] ot patly @)r #4h, then
\
%lg&‘gkﬁ%%%?ﬁﬁ%%ﬁ% :ﬂﬁﬂ]%p %{‘erﬁc%t?f&n bR rgfa\‘f ev%ggflat& 'I@le remdue was
_ehahyatogpphed ot glicd B vsinga pledhanio Hdwhlsﬁ@méth@ne a@)henh@ glve 3.21g
(027%%'&110%0% % dgﬁ&hgﬁﬁf@pff—q?%hyl 1,2,4,5,6,7-hexahydropyrazolo-[3,4-

oro-4

bPpyretidmptent, 3;15) 7mp &6 PadRUT©G- 2H pyrazol o [ 3, 4- bl
pyri di ne

step 6
3-Bromo-7-(2-chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-

pyrazolo[3,4-b] pyridine

Br
3
Me—N\ | Me—N, _

NN NN
ML cl NR\I::]/CI
Me Me
(1-15) (1-1)

7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-1,2,4,5,6,7-hexahydropyrazolo[3,4-
b]pyridin-3-one (3.16 g) and phosphorus oxybromide (15.5 g) were combined and
stirred in a 110 °C oil bath for 4 h. After the reaction mixture had cooled to room
temperature, it was dissolved in dichloromethane and added to 200 mL of ice/water. This

mixture was stirred vigorously for 30 min. The phases were then separated and the
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WO 20080T3bDr 0- 4, 6- di met hyl phenyl ) - 2- net hyl - 1, 2, BCBEB2085/601406

exahydropyrazolo [3,4- Db]pyrigpn-3-one (3.16 g) and
phosphorus oxybrom de (15.5 g) were conbi ned and

dols§ Flhsk Wawidld it ddddd-dal Hi@hloﬂorﬁethéﬁé €Thd dﬂ)@ﬂbmed organlc
eactton m xture had cool ed _to room gp &ﬁture
&

lmsss werssisheskvith a@i@ﬁﬁ sRBwRtAesRO g 4 &a %a%aumsulfat@
11% céx‘é:%ﬂ%@t%g 61} tﬂ_&lo%a {%\%5’&!{ CTNGRsighd Wﬁ@&r&hﬂﬁ&g@&tﬁie& on silica

hen separated_and t
gﬁ@bﬁﬁ@Wﬁﬁaﬁl @@tnngﬂ@@@??/gx igrfgo affgel bieigehia-b 5W§§e7'€35\§/190f0 4,6-
dlmaﬁﬁghxﬂy@hz adi, hfiLo r’g%ﬁ sﬂgya% QIR 1aRTo[31416] ﬁg@mer@ob mp

ases W th aqueous SO
106267 Hanate, dried with magnesi um sul fate, and
concentrated on the rotary evaporator. The resi due was
chromat ographed on silica gel eluting with an
acet one/ hexane gradi ent tBXéiiﬁhﬁﬂjl 16 g of

o[ 3, 4- b]pyrld i ne (1 1) mpndﬁ@@-l@?C EXAMPLE 2
3-Brono-7-(2, 4-di chl orop enyl) 2-methyl -4,5,6,7-tetrah
ydr o- 2H pyrazolo (3,4- 1 Pyr di ne (1-2) Br Me-N, N

(1-2) C1 4 Conpoundyd- 2 repared according the
procedure described in Ex ept t hat
2-chl oro-4, 6-di mret hyl ani li ne s p? ced by

2,4-dich|oroani|ine in step
performed as fol lows: 15
1- (2, 4-Di chl or ophenyl ) - 2- et hyl sul fanyl -1, 4,5, 6-tetrah
ydr opyri di ne-3-carboxylic acid- nmethyl ester M

Compound 1-2 was prepared according the procedure described in Example 1,

and step 4 was

except that 2-chloro-4,6-dimethylaniline was replaced by 2,4-dichloroaniline in step 1,

and step 4 was performed as follows:

1-(2,4-Dichlorophenyl)-2-methylsulfanyl-1 A.5,6-tetrahydropyridine-3-carboxylic acid

methyl ester

Me
0
0 ]
S N MeS
salN 2
Cl Cl

To 39.6 ml of a 3M solution ethylmagnesium bromide in ether was added 100 mL of dry
tetrahydrofuran under an atmosphere of nitrogen. Then 16.7 mL of diisopropylamine-
was added dropwise. The reaction mixture was then heated to 80 °C for 1 h. After
cooling to room temperature, the mixture was treated with a solution of 6.19 g of 1-(2,4-
dichlorophenyl)piperidine -2-thione in 50 mL of dry tetrahydrofuran, heated to 80 °C for
30 min, and cooled again to room temperature. Then the mixture was treated dropwise
with 10.0 mL of dimethylcarbonate and heated to 80 °C for 26 h. After cooling to room
temperature, 100 g of ice was added along with 150 mL of 1.2M HCI. The mixture was

extracted three times with 100 mL portions of dichloromethane. The combined organic
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nitrogen. Then 16.7 nL of diisgpropyl am ne- was added
dropwi se. The reaction m xture was then heated to 80 C
E}&facgs Were V\Agﬁeﬁ t}PRﬁ)l rhﬂ g)f bAné, Ql@i@i b@éﬂ%ﬁﬁ%ﬁk&ﬁﬁ) sali®, concentrated,

m xture was treated a solution aof
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bty poMeinkhesprcgvedy. boil ing volatlle materials. The
residue was purified by flash silica ge

chromat ogr aphy using 7% acetone/hexane as sol vent
XUO@A uﬁhﬁ 154 Rs Prepired accordlng the procedure descrlbed in Example 1, except in

i chl ar nyl ) nmet h n
Fiey 15 b O b e e S et g s e gl end 5
eBlo8SvaiSyl&hiRlde Qs s&ld@d bma -BBor86ap63l chiceidpounds 1- 3
to 1-11 Conpounds 1-3 and 1-12 were prepared accordi ng

‘to Exanple 1 except that 2, 4 di chl oroani | i ne was
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hl oro-4,6-di met hylani |l i ne was repl aced by
2,4, 6- trlnethylanlllne and 5- chloroval eryl chloride

@%ﬁ}%\cgmd‘?(i%d 1kyy & £ RIPGRRIR ;% arbd @638 tolxanfpEP extRsk that 2,4-

S prepare according to procedur e descrj hed
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{
SRR ?fnfﬂ’ﬂ o s e
was repl aced mnth hydrazi ne. 20 Conpounds 1 6, 1-7,
8 and 1 r
B35 5 By PLARRA, B0 0L MR FATRL P Ample  excep
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TSPEFREChy | ani no- 4- met hyl pyri di ne respectively.
Cbnpounds 1-9, 1-10, and 1-11 were prepared according

b el Ta et FER R e - 08,1015 and
1 18
EXAMPLE 3
3-Methoxy-7-(4-methoxy-2-methyl-phenyl) —2-méthv1—4,5,6,7—tetrahvdro—2H—'.
pyrazolo[3,4-b]pyridine (1-14)and 3-methoxy-7-(4-methoxy-2-methyl-phenyl)-1,2-

dimethyl-4.5,6,7-tetrahydro-2H-pyrazolo[3,4-b]pyridine sulfuric acid monomethyl ester
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Sraseobdled yo Foopd tampenauye, dilwed withi-athd agdtytenvashed segupiytially with -

4,5 -1 h - - .j. di
o e e o
thdomes. dtheaeidbaowisgssified by prepataifve thindger chivaBlapgrabH

@%ﬁ%%gﬁ%ﬁg_r?gfe{:hﬁﬁ%?@?h%ﬁ afBrde O.gldgp(%@(g{h%&%’) of1-14 as light
brown viscous oil: ms (M+H)" = 288. The predominant product isolated from the
reaction mixture was) of 3-methoxy-7-(4-methoxy-2-methyl-phenyl)-1,2-dimethyl-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4,-b]pyridine sulfuric acid monomethyl ester (17;

0.058g; 25% theory) as a colorless oil: ms (M)" = 302.

TABLE 1
MH+
Cpd | observed
P Structure Name mp (°C) | )
# (predicte
d)
Br
(f( 3-Bromo-7-(2-chloro-4,6-
N-M .
N =N ¢ dlmethylphegyl)—Z—methyl— 354
-1 | g Me 4,5,6,7-tetrahydro-2H- 106-107 (354)
pyrazolo[3,4-b] pyridine
Me




N-Me di net hyl phenyl )-2-nmethyl N N 354 1-1 C1 Me
4,5,6, 7-tetrahydro-2H 106-107 | pyrazol o [3, 4-Db]
w@oosarses (354) Me WO 2005/ 077363 PCT/ EP2005/ BOWABRI05/001406

-45 M+ Cpd observed # Structgre Name np (O

(predicte d)

Br 3-Bronmp-7-(2,4-dichloro N-Me

henyt)=2-methyt=4;5,6]7 I-2 NN MO+
t et rahydro-2H pyrazolo|{360 C [3,4-b] pyridine (360)
CLr8r | 3- Bropo- 2- met hyl {7- (2, 4, 6z N- Me o observed
{rizref hyl VB 4,5, 6.7 N N OB 334 1.4 mp(O) (predicte
tetrahydro-2H pyrazolo|[3,4 Me / Me 97.9 (334) ,
b] pyrj dine Me Br 3-Bronp-2-nethyl-8-(2,4,6- ° N-M|N d)
N-trrethyt—phepy—348—1—4—e—e
2, 4,5 6, 7, 8- heyahydr o- | 13B®mo-348}-dithlord-aZa- azul ene
Me Bri N mo-7- (2 -~y b |, 1-5 cr|( N
pheny| ) - 4) 5, 6.7 &% ahy dég?n}gggqﬁ&wl 43’69
i N~ N tetrahydro-2H-pyrazolo 360
) @/Cl [3,4-b]pyridine (360)
a
Br
(\/(/< 3-Bromo-2-methyl-7-(2,4,6-
N—Me . '
S trimethyl-phenyl)-4,5,6,7-
1-3 . tet hcly I2)H " oo | O 534
- clra. ro- - aAZ0l0| 0,4~
Me Me 7 ,P?’r 97.9 (334)
Q b]pyridine .
Me
Br
= 3-Bromo-2-methyl-8-(2,4,6-
—Me
. trimethyl-phenyl)-
1-4 N 245;11:1;11}’ Ph EY)lzs 248
= ) 34,2,0,/,0-N€X 0-1,4,06~
Me\©/Me . €xahydr (348)
triaza-azulene
Me
Br
(jf(N_H 3-Bromo-7-(2,4,6-trimethyl-
s N~ N phenyl)-4,5,6,7-tetrahydro- 320
— Me\@/Me 2H-pyrazolo [3,4-b]pyridine (320)
Me




Me Me 2H pyrazolo [3,4-Db]pyridine (320)
2005/ 077363 PCT/ EP2005/ 001406

Me VO
-46 M+ Cpd observed

we2@snustzire Nanme np ('C) (predicte d) Br PCT/EP2005/001406
3-Brono-2-nmethyl -7-(2,4,6- N \L4pMe N
trichl oro-phenyl)-4,56,7- 394 1-6 d d
etrghydro- 2 pyrazol of 3, 4- 100- 101 (394) [D] ME+
byri di ne C1 Br 3-Bronof 2-net hyl -7-(4- N Me met hoxy
pChét|hyl -p{gfnﬁ{’% N CN [101.7- 33§ 1-7 C) observed
4,5, 6, 7-t ePPHRYET 0- 21| Me 104, 1°(836) / .1 | TP redicte
pyr azol o[ 3, 4-b] pyridine. Owe Br 3-Brono-2-nethyl -7-(4-
N NN-|{Me chl or o- phenyl )+ 4,5,6,7- 113.8- 326 |1-8 d)
etrghydro=—2Hpyazoto 341 1149326)
D] pyr|i di ne _Cl 3-chl gro-7-(2,4-di.chl oro- | N-Me
bhenyll ) - 2¢fret 4.5, 6| g]"Eﬁ‘lo —féﬁr}%gyl»ﬁ@,z{,g-
S N-Me trichloro-phenyl)-4,5,6,7- 4
N~ N 394
1-6 | o - al tetrahydro-2H-pyrazolo[3,4- | 100- 101 (394)
b]pyridine
Cl
Br
(f( 3-Bromo-2-methyl-7-(4-
N—-Me
T A Rvhsannoninl BUE S I
-7 ,D,06,7-tetra ro-2k1-
Me 4 » 104.1 (336)
O , pyrazolo[3,4-b]pyridine
OMe
Br
= 3-Bromo-2-methyl-7-(4-
N-Me
S hloro-phenyl)-4,5,6,7-
1-8 o ttch; Pzre;Y) o3 | % 526
- -2H- zolo{3,4-
eranyare ,p ?’ra 114.9 (326)
b]pyridine
Cl
Cl .
A 3-chloro-7-(2,4-dichloro-
< e henyl)-2-methyl-4,5,6,7-
o N~ N Ptt*hd . 1 94.5- 316
- O- - 7010
ca ey .p},'ra 95.5 (316)
[3,4-b] pyridine
Cl




1-9 d

t et rahydr o- 2H pyrazolo 95.5 (316)
pyridine C WD 2005/077363 PCT/ EP2005/ 001406

[3’4_b]
47 MH

w@pesobses ved Structure Nanme nmp (C) # (predi CPET/ERI005/001406
ad 3-chloro-7-(4-chloro- N-M phenyl)-2-nethyl-4,5,6,7

N NI

[ L VY

6. 5- 282

t et rahydr o- 2H pyrazol o

97.5 (282) 10

—A=pipyridime—€1—C3-chtoro-7-(2, 4, 6-trijmet hyt - MH+
\I-ng;i phenyl )-2-methyl -4,5,6,7- 11 M b 4
) vyl )-2-nethyl-4,5,6/7- N N | ' . observe
te%rahydroiimﬁ Fazol o] 3, 4- 83?%%“?290) 290)™PH]C) (predicte
pyridine . Me Br [3-(3;iBrono-2-nethyl-

2, 4,5, 6-tetrahydro- 1-|\NN-Me d)
py—azetof3—4 b1lpyri eH-—7—350—12e—Nive2
1) - 4t met hyl - idin-2{yl]- (,350) dingethyl-am 0
b f%( o y ]S-C}gloro—)ﬂ(zl—lc orod qM ne
—Me
SN henyl)-2-methyl-4,5,6,7-

1- N~ N Pt :n};)d ijy | 96.5- 282

o-2H-pyrazolo

10 cratydro-=tpria 97.5 (282)

[3,4-b]pyridine
Cl
Cl
(jf< “ 3-chloro-7-(2,4,6-trimethyl-
=vie
S henyl)-2-methyl-4,5,6,7-
L N SN | phenyl)-2-methy 290
1 | Me Me tetrahydro-2H-pyrazolo[3,4- | 83-86 (290)
" lg]m, . b] pyridine -
Me
Br [3-(3-Bromo-2-methyl-
(jf< 2,4,5,6-tetrahydro-
. -M .1
1- N =N ¢ pyrazolo[3,4-b]pyridin-7- 350
12 | Me N NMe, y1)-4-methyl-pyridin-2-yl]- (350)
1 dimethyl-amine
N
O
(I« 3-hydroxy-7-(2,4-dichloro-
N-Me
L N N phenyl)-2-methyl-4,5,6,7- 298
13 cl tetrahydro-2H-pyrazolo 98-100.5 (298)
[3,4-b]pyridine
Cl
Me
= 3-Methoxy-2-methyl-7-
. . s ¢ | (24,6-trimethyl-pheny))- -
14 Me Me 4,5,6,7—tetrahydro—.21jl- (288)
pyrazolo[3,4-b] pyridine
Me




3- hydr oxy-7- (2, 4-di chl or o-
-4,5,6,7- NNC

phenyl ) - 2- met hyl

N- Me

w0 edosalmgds o- 2H pyrazol o 98-100.5 (298 13 ) PCT/EP2005/001406
[ 3, 4- b]pyridine (298) Cl Me 3zdkthoxy-2-nmethyl-7- N\
N—Nb (2 , 6- trinethyl phenyl) N.N Me Me
5,{;, —tetrahydro=—2H7T 28814 pyrazotof 3,41 b] - MHE+
pyr|C|ne (288) Me WD 2005/ 077363 PCT/EP2005/001406
~@BdNH  Cpd observed Structur%& # e observed
(predi ct e ‘SEyctuye (2- Chll oro- 4, 6 ?ﬂ%thyl Nb-ﬂ‘np( ) redicte
phényl)-2-nmethyl 1 N 1,2,4,5,6, 7- hexahydr o- 103-108‘3
292(292) 15 Me d pyrlazol o[ 3, 4- b]pyridin 3|t one Me 9
7 (2,14~ di-chl-ore—phenyh)—2Mer Nt Bty 24 56—
bosg azo‘F%‘F@%o P (298) | 16
b] 1 phenyl)-2-methyl-
- 1,2,4,5,6,7-hexahydro-
! exalyero 103-109 | 292(292)
15 pyrazolo[3,4-b]pyridin-3-
one
7-(2,4-dichloro-phenyl)-2-
methyl-1,2,4,5,6,7-
- hexahyd zolo[3,4- | 98-100.5 298
eXa. ro- a s - .
16 Yo (298)
b]pyridin-3-one
7-(4-chloro-phenyl)-2-
1- methyl-1,2,4,5,6,7- 219.5- 264
17 hexahydro-pyrazolo[3,4- 221.6 (264)
b]pyridin-3-one
2-methyl-7-(2,4,6-
1- trimethylphenyl)1,2,4,5,6,7- 272
18 hexahydro-pyrazolo[3,4- (272)
b]pyridin-3-one
Me

EXAMPLE 4

4-[7-(2- Chloro—4 6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo-[3,4-

b]pvr1d1n—3 vilheptan-4-ol ( 2-1)




Me 7- (4- chloro-phenyl) -2- N1- NN
methyl -1,2,4,5,6,7- 219.5- 264 17

wheooalydsd- pyrazol o[ 3, 4- 221.6 (264) b] pyri dPCF/BPINE001406
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G Me-N 2-nmethyl-7-(2,4,6 1- loN N

trimethyl phenyl)1,2,4,5,6,7- 272 18 M / | M
hexahydr o- pyrazol o[g, 4- (272) D] 3-one Me
EXAVMPLE 4 4- ﬁﬁbtﬂ)ﬁ

[ 7-(2-Chl oro-4, 6Nﬂk ot yI henyl)]ﬁeﬂﬁt yl-B,5 6, 7-tetr
ahydr o- ZFprrazoIo- ptan 4-0

(2-1) WO 2005/ 0773631e E 005/ 00141(& 49

HOC(n-Pr)2 Me-1i ~ N Me Q

(1-1) (2-1) 3- BronD 7

(2-chl oro-4, 6-di methyl p yl)-2-net hyl - , 6, 7-tetrahy

dr o- 2H pyrazolo[3 4-b] pyridine (1-1; 12 ng) and a
crystal of 1,10-phenant@r®line were di&slved in 3 nL

of _dry te d I hi | |

R AR I R et e Tl
atiblrcl)@ﬁélwé\ ﬂ@@ D; 1Ql&1y§)|ahﬂ|alcu)f$’ta(l 3f 010phenanthroline were |

Cyc ohexane

k th
OF bt kst rdip BIEe R 5 i s sion s ghilled f 78C under an
%E’rﬁbEﬁHéf%f %01517 'B'S—th@fcoélb@sdluﬁé’ﬂ Whd dddetvsihtyllikigandt (2600M in '

was added. ter sol uti .of 4-h
cudobexigs) Yl iadark eelphagtie GranaiiNT ERRPBRTypane complex

%%Hlé%&? -An I&tﬁn&&ﬁl@twm Hfth% %ﬁ;ﬂiﬁnﬂﬁm@bdl@mﬂ tHe@ w?etslaﬂdéli After 10
=78 Cfor 15 m then was al

Apesolufs i PO (R B4 AFolsaRy TR tas sdded via syringe.

R Leaeh R eI ¥h AW siedit 78 *ORRd sheltheeWashliied to warm to
acetate and brine. The ethyl acetate was dried wth

Peghefiaquendiingih ageross poaanianed wBiler the reastigp ypixture was
S%?@@(ftﬁﬂ%retwe-gﬂ %tHy? §ée@é{§ a¥Prifed) OB I9A b 8RR Hva® Bried WithGRagnesium

uting wt hexane/ acetone to afford 76.0 ng
ohlfateprd @angmr@’gednm the rotary evaporator. The residue was chromatographed on

C&ﬂf&?%@l Lgl y Irﬂ% 9 ?c%l@rﬁﬁcet%né t(ganf?oraqg 0ahy 8f 2 2kb RyT0R8Al6-
dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo-[3,4-b] pyridin-3-yl|heptan-

4-0l (2-1) which was recrystallized from hexane: mp 129-130 °C.

Compounds 2-2 to 2-16
Compound 2-2 was prepared according to the procedure described in Example 4, except

that the compound 1-1 was replaced with compound 1-3.

Compound 2-3 was prepared according to the procedure described in Example 4, except
that 4-heptanone was replaced with 1-(thien-2-yl)butanone and compound 1-1 was

replaced with compound 1-3.

Compound 2-4 was prepared according to the procedure described in Example 4, except

that compound 1-1 was replaced with compound 1-4.

Compound 2-5 was prepared according to the procedure described in Example 4, except

that compound 1-1 was replaced with compound 1-2.
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., 1ha(tt4rhe@mn9 M)ab
© Wat B Cf&@@%’tﬂdco# Rundq-Lonmpound 2-4 was prepared

15 4-0l (2-1) which was recrystallized from hexane: np
129-130 C. Conpounds 2-2 to 2-16 Conpound 2-2 was

w@e@sarsds according to the procedure descri bedPCTEP2005/001406

Exanpl e 4, except that the cogpound 1-1 was repl aced
wi th conmpound 1-3. 20 Conpound 2-3 was prepared

@%%ﬁfo@hﬂ@ & Wad ﬁ%pﬂre@ QIR ‘ﬁ'@ﬂfe@r@&@uf@de@&%’ﬁ&' i F4ample 4, except
except that E anone mas repl aced with

ehwithrdP-HisrpehapIopansrene aeé)rt%ewnd 1-1

according to t procedure descri bed in Exanple 4,
except that conmpound 1-1 was replaced with conmpound
F%))roan X rqgogggsc %reg gﬁﬁc&@ﬁgpfﬂlejﬁs&@gg@?escﬁ%emﬁ Example 4, except
chapthnbni was seplepd atbd ,4bisimetbopybubah-2-02¢ aBd co@pound 1-1 was
g 877 63 PCT/HE 2?05/ 001406 -50 Conpound 2-6 was
RSP SAPOBHY A Yo the procedure described in
Exanple 4, except 't hat . 4- heptanone was replaced with

%@ﬂm ﬂrg%:( ﬁ&c%)r‘%rﬁg%g : {%ﬁyfg&f%{}\%g W&%&I&p&j} except

- @kt AL letipath on@ V\taﬁl Eepwc@@ e;@kﬁrle(tﬁﬁsdtz b6l th A- Ex@d g decofapound 1-1 was

except = .t hat 4-heptanone was replaced with

Teplagsfl gui tlafr- 2- one and conpound 1-1 was

replaced with conpound 1-3. Compound 2-8 was prepared
according to the procedure described in le 4,
Sesrpsunde? wﬁgpreggqqé ﬁg%@lﬁg tQkhe Rrgiﬂdgé%@esgﬁ%nq% in Example 4, except
Tadt Ui 24 5 whk HI BN w2 QDR ARG ERAREAE 2hd L und 1-1 was
repl aé%g ﬁf&h corpound 1-3.ern%oun 2- 9EVBSO%@§pgred :
aedarediwith commpdveddrdcedur e described in Exanpl e 4
except that 4-heptanone was replaced with
2-furancar boxal dehyde and conpound 1-1 was 15 repl aced
\ﬁoﬁmpwd;%mwaslpﬁepar@é apoudidg 2o the preesdpredragréred in Example 4, except

L)

gﬁa{"te pl%ept%h é]t% V«}fs ﬁ g?e%cg& %ﬁitlﬂ gﬁl%f LAD&S (;Vl\irﬁfllamag re%la[ced with

anone R ace

aothpoonpddnd 1-1 was repl aced Mﬁth conpound 1-3. 20
Conmpound 2-11 was prepared according to the procedure

descri bed in Exanple 4, except that 4-heptanone was
Gephpaed 24 T Waslprepared hydor ding éx thle-pRogedjibdeacritizdan Exangple 4, except

o S B R BRI RO DR S pesefdompound
depwhd RPAcédwitk avmbeudd 1-8xcept

Compound 2-12 was prepared according to the procedure described in Example 4, except

that 4-heptanone was replaced with tetrahydropyran-4-one and compound 1-1 was

replaced with compound 1-3.

Compound 2-13 was prepared according to the procedure described in Example 4, except

that 4-heptanone was replaced with water.

Compound 2-14 and 2-15 were prepared according to the procedure described in
Example 4, except that 4-heptanone was replaced with acetaldehyde and compound 1-1
was replaced with compounds 1-2 and 1-3, respectively.



that 4-heptanone was replaced with
t etrahydr opyran-4-one and conpound 1-1 was repl aced

wowdos/ocsapound 1-3. Conpound 2-13 was prepar edPCT/EP2005/001406

15

20

25

according to the procedure descgjibed in Exanple 4,
except 30 that 4-heptanone was replaced with water.

@impsint ﬁééva@pep%relﬁac&@ﬂﬁlgﬂb m@eecaﬁ@ Q&3P hExhR®le 4, except °

procedure descri b i é except that

zrhrareqo @nr@w@w@ rralépreé@e@h werqueaie {he ersrpQImdalyd was replaced with
9 1 was replaced with compounds 1-2 and 1-3,

res ct [ ve?f y. 35 WD 2005/ 077363 PCT/ EP2005/ 001406 -51
Conpound 2-16 was prepared EEAYMPHERg to the procedure

PRl DoRARI) 8. e RYLERYS 7R RN ANRIFs ¥ tpyridine

r@pl7aced with conpound 1-3. EXAMPLE 5 5
7-(2,4-Di chl or o-ph nyI)-2,3-dinethyl-4,5,6,7-tetrahydr

o- 2H pyrazol o 13,4%%1 pyridine (2-17%%B M2 Me-N ---
- Me-lY N C1 He—}v a o (B}é_mn A
sol ution of

3bmm)7(24dmﬁ%r rﬁwn 2nmh%-4587tewa
hydr o- 2H pyrazol o [ 3, yridine (1-2; b 0. 277
mml) in 2 L of dry was cooled to - 78 C,in, a
dry ice-acetone bath un er an- ar gon- at nosphere and
treated with-0:21-nL of! 1.6 M n-butyllithtlumin

hexane. After 10 mthegmxture was treategdqw th

i odomet hane (0.21 nL, 0.047 g, 0.33 mmol) and stirred
a(t soluBh HH3- bitorhodﬂ(jl 4ldichived-phendbaenethyk 6646 7-tetrahydro-2H-

n%@;e u‘gﬁ r nl P 16@%&? Z?ét | o) ammzxnﬁnﬁm Cﬁ?gHF s cooled to -

“10° amﬁ Cdxtardag icedacét‘one bathi drile?an adgopatrhosphsreahdeteated with 0: 21 mL of

N 09 5 RS GBS SRR Hybhetane

1 ©.2drNes®L7t) 038 ehshol) Andygtiakd er FdeC fisroduend allowed to come to room
I fi [ arative.TLC wusin

gtg%]h)g%aggrtelﬂgn 7 t(p iﬁg iea&@?rbpd)gareivgaslgéle cfh%%ll_qui{h 40 mL of saturated
(a%nﬁloﬂiu@ﬂil l:lﬂbﬁdé)hwdly}tt}ac?ed&mce with 25 mL portions of ethyl acetate The
T T AT DR
evaporated to dryness to yield 79 mg of crude produ;t. Puriﬁcatlon by preparative TLC
using ethyl acetate/toluene (1:9) afforded 19 mg of 7- (2,4-dichloro-phenyl)-2,3-
dimethyl-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b]pyridine (2-17; 23 % theory) as a pink
solid: mp 66.6-76.6° C.

Compound 2-18 was prepared according to Example 5 except compound 1-1 was

replaced with compound 1-3.

Compound 2-19 was prepared according to Example 5 except iodomethane was replaced
with N-fluorobenzenesulfonimide (D. F. Duerr, et al., J. Org. Chem. 1988 53:2120) and
compound 1-1 was replaced with compound 1-3. The procedure afforded 2-19 in 13%
yield as a brown solid: (M + H)+ =274. ‘
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20 Conpound 2-18 was prepared according to Exanple 5

except conpound 1-1 was replaced with conpound 1-3.
w@owsound 2- 19 was prepared accordi ng to ExanpP@r/BP2005/001406

except iodonet hane was replacedy .25 with

N-fl uor obenzenesul fonimde (D. F. Duerr, et al., J.

Org. Chem 1988 53:2120) and conpound 1-1 was

repl aced with conpound 1-3. The procedure afforded

2-19 in 13% vyield as a brB B@: (M+ H-'= 274,

200p5 QLR3I
pirazblo6R , F-Hi et ict
2B d)s 209 i

nmet hyl -4, 5, 6, 7-t etrahydr o- 2H pyrazol 013, 4- bl pyr@di ne
(2-21) OB:B M %O Me- Me-Mib§ --a Me-lY ----qe-REQ
Me-1Y N : Me Me Me Me Me (1-2) (2)L
(2-21)Me J1 2 I\/bt—h-y-l-—S-er{yl ul jamd=4% Me—

(2,4, 6-triNTetNy| - phenyl ) -4, 5,1 et rahydr o- 2H Z
pyrazol o yi& Meyri di ne (2M2Q Mepr epat ed Me Me

npl e 5 except i et hane to was
repl aced w t hyfret hyl net hanet hi 0%dl fonate (A 1. MYyRFS

and M A Stuwgess, Tetrahedronmeett. 1988 29: 5339,

as the el ectrophile and conpoun -1 was replaced w
conpound 1-3(?g?afford 2-20 as g ite solid (48% \&H}

heary; np = 90.3-91.7 Q ste 2 15 A solution of 2-20
ne was tr

\Ei-Mq,t}grl-g@g@?ﬁﬂ%ﬁ—;&&@%r%&%]s@;%sﬂ%_4,5,6,7_tetra1%,aérgszH_
A eparedatc . Pt iddomethan
REEEPHTRISIHHhels ST BBl sl diometns

r¥as tepleced With methyt inethansthiogrléongdes (At Mevers aad My Horhirgess,

¢ ; . . . _
GIRALAULAL 8 APk aebesed bl by kg3 st i
aoetrated drfdtocrfioed 2i20hs aovhite solid @i%’hﬂ@ﬁ%ﬂé?’-%ﬁe Qo

conbi ned extracts were washed with brine, dried over

magnesi um sul fate, and

step 2
A solution of 2-20 (0.116 g, 0.38 mmol) in 8 mL of acetone was treated with a solution of

OXONE (potassium peroxymonosulfate; 0.710 g, 1.15 mmol) dissolved in 2 mL of water
which afforded a Heterogeneous yellow mixture. The reaction mixture was stirred at
room temperature for 18 h, adjusted to pH 14 with 1M sodiuim hydroxide, extracted
twice with 20 mL of ethyl acetate and once with 10 mL of dichloromethane. The
combined extracts were washed with brine, dried over magnesium sulfate, and
evaporated to dryness. The residue was puriﬁedvby flash silica gel chromatography
eluting with dichloromethane to afford 21 mg of 7-(2,4-dichloro-phenyl)-3-
methanesulfonyl—Z—rnethyl-él?5,6,7—tetrahydro—2H—pyrazolo[3,4—b]pyridine (2-21) asa
white solid (16% theory): mp 181.6-183° C. |

Compound 2-22 was prepared according to Example 5 except iodomethane was replaced .
with tosyl cyanide (K. J. Rutan, et al. J. Org. Chem 1995 60:2948) to afford 2-22 in 20%
yield: mp. 128.5-136.6° C.
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evapo
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rated to dryness.
silica gel

chr omat ogr aphy
wale@blooresret hane to afford 21 ng of
7- (2, 4-di chl oro- phenyl) - 3-
nethanesulfonyl

?]i BY3 ﬁés%@ 663 ed?és)m @%aﬁ
mﬂmfhﬁgnﬂbylacmﬂe asd e@@é@@unr?

2- et hyl -

The residue was purified by

eluting with

oun

4,5, 6, 7- tetrahydro- 2H pyr azol
le\MBXE%ﬁ&ieretﬁéﬁé/Was replaced by N- .
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(356 pyridin-)-yl] tetrahydr f ran 4iol Me
7- (2} Oni'qrof4. 6= N-Me 4-[2-Methyl-7-(
trimethylphenyl)-4,5,6,7-
Me—N, _ tetrahydro-2H-pyrazolo[3,4-b '
2-12 NT N . 7 pyr [ : 193-195.1 | 356 (356)
- ' pyridin-3-yl]tetrahydropyran-
Me Me
4-ol
Me
7-(2-Chloro-4,6-
dimethylphenyl)-2-methyl-
2-13, - 4,5,6,7-tetrahydro-2H- 97-98 _ | 276 (276) |.
pyrazolo[3,4-b]pyridine
HO
Me
1-[7-(2,4-Dichloro-phenyl)-2-
: N-Me methyl-4,5,6,7-tetrahydro-2H-
2-14 NN pyrazolo[3,4-b] pyridin-3-yl]- | 56.7-64.0 | 326 (326)
Cl
ethanol
Cl
HO_ e
_ 1-[7-(2,4,6-trimethyl-phenyl)-
~ N Me 2-methyl-4,5,6,7-tetrahydro-
215 | N o 2H-pyrazolo[3,4-b]pyridin-3- | 178-179.6 | 300 (300)
€ (]
\<j | y1]-ethanol
Me




N N di nmet hyl phenyl )-2-nmethyl 2-13, C1, /.. Me
4,5, 6, 7-tetrahydro-2H 97-98 276 (276) pyrazolo
wQ 30084007363 pyri di ne Me HO Me 1- PCT/EP2005/001406
[7-(2, 4-Di chl oro- phenyl ) -2- NeAE
met hyl -4,5,6, 7-tetrahydro-2H 2-14 N N pyrazol o 3, 4- b]
pyr| din-3-yI'[- 56. 7-64.0 326 (326) C ethangl Cl MH+
Me 1- [7- (2)4 6-trinethyl - phenyl) - N-I\/E
(QqunE*t hyl -4.5, 6, 7-tetrahydro 2- 12\7 %{% e observed
24+ gyr azol O S %] pyrildi n-3- 178-179. 6 300 (308P CH 1 (predicted
-ethanol Me WO 2005/ 077363 PCT/ EP2005/ 001406 -57 M
Cpd'|observed Structurle. Nane mp (C) # (predi cted HC )
Ve Ve 2= 7-(fgh 6z LT §9-—2-16
Me N Me 2H pyra M[3,4-b%p¥ ridin-3- 161 6 314 (314)
yl] |- propare.el ¥e v (%2 ﬁﬁﬁ%ﬂﬂt@l@lﬁﬁﬁlﬁyl) 2, 3-
NV C 2L 17 JN bt o 4 RkEabuE O |
N 9-
- - lo[3,4- idin-3-
2-16 Mo Mo 2H-pyrazolo[ b]py;lchn 3 616 314 (314)
yl]-propan-2-ol
Me
Me
= .
(I<N_Me 7-(2,4-Dichloro-phenyl)-2,3-
2-17 N~ N dimethyl-4,5,6,7-tetrahydro-
a .| 66.6-76.6 | 296 (296)
. O _ 2H-pyrazolo([3, 4-b] pyridine
Cl
Me 2,3-Dimethyl-7-(2,4,6-
: N-Me trimethyl-phenyl)-4,5,6,7-
N~ N tetrahydro-2H-pyrazolo [3,4-
218 | pe Ve ydro-2H-pyrazolo [ 270 (270)
b]pyridine; compound with
CF,CO,H triftuoro-acetic acid
Me
F
= 3-Fluoro-2-methyl-7-(2,4,6-
N \N'N_Me trimethyl-phenyl)-4,5,6,7-
2-19 | e Me tetrahydro-2H-pyrazolo[3,4- 274 (274)
' b]pyridine
Me




66. 6-

76.6 296 (296)

a Me 2,3-Dinethyl-7-(2,4,6- N M
WO poos®t13¢s - phenyl )-4,5,6,7- N N tetrahydro- 2H pyT/aRI0®H001406
[3,4 2-15 Me Me 270(270)
| CF3COZH trifluoro-acetic acid M F

b] pygidine;

A 2H pyrazolo[ 3, 4-b]pyridine I,

compound with \

b]pyridin-3-yl]-ethanone

3-Flyoro-2-nethyl-7-(2,4,6- N M , MH+
téiiqethyl-phenyl)-4,5,6 7- NN2-19 M Me b
t &P ahydro-%%gﬂﬁfazolo[3L4- 274 Q%g@% b] pyr i di g, M observed
WO 2005/ 077 CT/ EP20D5/ 001406 — - MH+  Cpd (predicted
obserlved Structure Nang np (C) # (predicted |SMe
2- Met|hyl - 3- et hyl sul fanyl -7 | )
(2,4, [6-trimet hyl gpenyi)-. N N 4,5, 6, /-tetranydro- 2H
2-20(90. 3-91.7 3p2(302)| 2iethykg-methylsulfanyl-7-
pyr azol o[ 3[4- Lgine \ {54 88 iRV phenyl)-
3- Metlhanes® f &2 t hyl ngﬂh%b ]gydp e;;;)
- - i - 5 a ro- -
73664 o triqet Iyl -phenyl) 1gegydro-2t 90.3-91.7 | 302 (302)
€ S pyrazolo[3,4-b]pyridine
Me
SO,Me
(jf( 3-Methanesulfonyl-2-methyl-
N-Me .
S 7-(2,4,6-trimethyl-phenyl)-
N~ N ( vl-phenyl) 181.6-
2-21 Me Me 4,5,6;7-tetrahydro-2H- 1850 334 (334)
‘ O _ pyrazolo[3,4-b]pyridine - - | =
Me
CN
= 2-Methyl-7-(2,4,6-trimethyl-
< e henyl) -4,5,6,7-tetrahyd
N~ N phenyl) -4,5,6,7-tetrahydro- 128.5.
2-22 | Me Me 2H-pyrazolo[3,4-b] pyridine- 136.6 281 (281)
3-carbonitrile '
Me
0 Me
_ 1-[2-Methyl-7-(2,4,6-
\N,N-Me trimethyl-phenyl)-4,5,6,7-
2-23 N tetrahydro-2H-pyrazolo[3,4~ 298 (298)
Me\@/Me
Me




10

15

2-21 Me Me 4,5,6,7-tetrahydro-2H 183.0 334 (334)
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pyridi -S?Stﬁrtlpét hanone %&?077363 mp'(C) (predicted
PCT/|EP2005/ 001406 -5 M—|+ de observed ' Stlructure
Namg mp (O #(predlcted CHO Me ' : )
-vethyt=7-(2,4¢ thyl - N N N phenyl)
-4,8,6,7-t ab dro- 1202§/Ie%h 4_Mex M lkiRy.r azol o
[3 4-b] pyri dn neN_ﬁ84 - car b}gl dgﬁéc de1123w5 Me
EXANPLE 7 <N phenyl) -4,5,6,7-tetrahydro- ]r%)ps ,
. -Chloro46-d|msthyI2@{1 LKk (1- propyl bl
%7 -2?‘ i dle7-tetrjah ?2‘%‘ ofs 416} Biiait 123.5 25
2H - 4- bl pyrildi ne ( §=aybaidehydd n- Pr

EXAMPLE 7

7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-3-( lﬁpropvlbut— 1-envl)-4,5,6,7-tetrahydro-

2.H-pyrazolo[3,4-b]pyridine (3-1)

HO
n-Pr

n-Pr

5
Me—N

N

Me Cl

Me

2-1

3-1

n-Pr
e'—N
N

4-[7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-
b]pyridin-3-yl]heptan-4-ol (2-1; 594 mg) and p-toluenesulfonic acid monohydrate (74

mg) were combined in 13 mL toluene and the stirred mixture was heated to 110° C for 11

h. The reaction mixture was then cooled to room temperature and partitioned between

ethyl acetate and aqueous sodium bicarbonate. The aqueous phase was washed with

additional ethyl acetate. The combined ethyl acetate fractions were washed with brine, -

dried with magnesium sulfate, and concentrated. The residue was chromatographed on

silica gel eluting with an acetone/hexane gradient to provide 461 mg of compound 3-1

which was recrystallized from hexane: mp 86.7-88.2° C.

Compounds 3-2 to 3-6

Compound 3-2 was prepared according to the procedure described in Example 7, except -

that compound 2-1 was replaced with compound 2-2.
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n-Pr n-Pr Me-N%Me-N% N NNNMCL MBCL \ I\ |
M M 5 2-1 3-1 4-

wQ 26062773hs or 0- 4, 6- di net hyl phenyl ) - 2- et hyl - 4, 5P@T/EP108$/001406
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stirred m xture was heated to_110 C for_11_ h. The :
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.10 cet ate and aqueous

g%gfunﬁéH%%?ggﬁg?gh&$ﬁgn%hﬁé3%¥&g%5§e was washed with

addi tional ethyl acetate. The conbi ned ethyl acetate

A SR P D e o

¢ihr eorap ogidphiachseeplacei by tlae gehpaindiZ-4g with an
acet one/ hexane gradient to provide 461 ng of conpound
3-1 which was recrystallized from hexane: np
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E%gpared a ordlng1 % ocggare described in

RYPEOT: %é@ﬁﬁi’ 40T EBMBEERG22: 1 was repl aced with
conpound 2-2. WD 2005/077363 PCT/ EP2005/ 001406 -60

Compound 3-3 was preparegd accordin 0 roc dure
Gesmousdd-¢ WaHKSRIEe 25c0rERg Eppe Pm%fl Eﬂo‘#ﬁ 4] iﬂ%ﬁk 7, except
bR l:&%g@)uﬂu 51 eRYBALRE bz'tﬁe compdaiapnend 3-4 was :

pr epar ed accordlng to e procedure described in

Exanpl e 7, except that conpound 2-1 was replaced by

Haﬁltp%ﬁm@uﬁ@aigr%par@ H&%Hﬁﬁ % @xe‘fﬁ@ceﬁﬁ?&?és@rﬂ)eaQﬁ @&thﬁ 7, except
he procedure descrlbed in Exanple 7, except

totpoundund 2-lwes redpteddFgopposndpgddnd 2-5. 10 Conpound

3-6 was prepared according to the procedure described

in Exanple 7, except that conpound 2-1 was repl aced

@pntanddPﬁ)wamegarSd a@ondiog beithe prossdyrqriasgritreddn Example 7, except

d h d Ex le 7
B B0 P S BREER SRR NE, L ea by compoune

2-14. Conpound 3-8 was prepared according to the
ocedur escri bed exce Lhat.
mp&&ﬂé 2& Yaw&rgp?rgg Ia%cgg%ng?o @1 I%%cﬁﬁgreg&efggbe% in Example 6a, except

that compound 2-1 was replaced by compound 2-16.

EXAMPLE 8
7-(2.,4-Dichloro-phenyl)-3-ethynyl-2-methyl-4,5,6,7-tetrahydro-2H-
[pyrazolo[3,4-b]pyridine (3-10)

CHO / /
= =
: N—Me N—-Me
>~ / ~,
N~ N N~ N
Me Me > Me Me
Me Me
2-24 3-10

A solution of 7-(2,4-dichloro-phenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[ 3,4~
b]pyridine-3-carbaldehyde (2-24; 0.030 g, 0.097 mmol) in methanol ( 3 mL) was treated
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procedure described in Exanple 6a,

except

t hat
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methyl-3-(1-propylbut-1-
3-5 enyl)-4,5,6,7-tetrahydro-2H- oil 378 (378)
pyrazolo[3,4-b]pyridine
2-Methyl-3-(1-thiazol-2-ylbut-
1-enyl)-7-(2,4,6-trimethyl-
3-6 phenyl)-4,5,6,7-tetrahydro- 393 (393)
2H-pyrazolo[3,4-b]pyridine




Me Et n-Pr 7-(2,4-D chl orophenyl)-2- Me-N

nmet hyl - 3- (1- propyl but-1 3-5 N N
wWe@nysN7BebH, 6, 7-t et rahydro-2H oil 378 (378) QACT/EP2005/001406
pyrazol o[ 3, 4-b] pyridine C1 N.EB-S
2- Met hyl - 3- (1-thi azol - 2-yl but -
enyf)y-7-(2, 4, 6-trimet hyl - Me-N 3-6 N N pheny]l) ME+
+4,5,p, 7-tetrahydro- 3983 (393) M Me
b Py | azol o%é 4-b] pyridine Me WD 2005/ 077363 mp observed
PCY/ EP2005/ G01408° - 63 M+ Cpd bserved Stryegyre (predicted
Name # (C) (predicted CH=CHZ
7-(2,4-Di chl oro-phenyl){2- N-Me net hyI 3-vi nyI -4,5)6,7 )
N9 637 Cr et ailyu'l o= 2Hpyrazotof 3;4=—308(308)
D] pyr | di ne_100. Cl-t:C?Z
p- et hyl -[7- ( N6 rimeth (2, 4“%%‘)"1’}16“3’1)'2'
pheny| ) - \I(II 45 6,7 8mlve1 yMB-vinyl-4,5,6,7- %By-
I et r ahydr o42H- yrazol o[ 8 4. 4- 6 82)
p)%r"%d ne CB- | sopr ope Iagﬁdrﬂeﬁ%ﬂ’r 1% §£ 100.6 308 (308)
b]pyridine
Cl
~ CH=CH,
(f 2-methyl-7-(2,4,6-trimethyl-
N—Me .
phenyl)-3-vinyl-4,5,6,7-
3-8 tetrahydro-2H-pyrazolo[3,4- | 64.4-67.6 | 282 (282)
b]pyridine
Me
3-Isopropenyl-2-methyl-7-
—
. N—Me (2,4,6-trimethyl-phenyl)-
3.9 NN 4,5,6,7-tetrahydro-2H- | 79.6-78.6 | 296 (296)
Me Me .1
\@ pyrazolo[3,4-b] pyridine
Me
3-Ethynyl-2-methyl-7-(2,4,6-
:,N—Me trimethyl-phenyl)-4,5,6,7- 105-107
3-10 N~ N tetrahydro-2H-pyrazolo[3,4- 306 (306)
Me Me . 1e 5 :
b]pyridine
Me
EXAMPLE 9

7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-3-(1-propylbutyl)-4,5,6,7-tetrahydro-2 H-

pyrazolo[3,4-b]pyridine (4-1)




N-Me (2,4,6-trinmethyl-phenyl) 3-9 NN
4,5,6,7-tetrahydro-2H 79.6-78.6 296 (296) M Me

w@ooanwizes 3, 4-b] pyridine M /1 3-Ethynyl - 2- ne¢hyP2085/001406
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(2,4,6- N-Me trinethyl-phenyl)¢4,5,6,7 105-107- 3-10 N
N tetrahydro-2H pyrazolo[3,4- 5 306 (306) M Me

b] pyri di ne Me EXAMPLERD
tﬁyl phenyl ) - 2- gat.

7-(2-Chl oro-4,6;:di

tyl)-4,5,6,7-tetr < 2H pyrazol 013
(4-1) WO 20058@-+K36
n-Pr n-Pr Me-N
3-1 4-1

7-(2- Chl or o- 4, 6- df§ @,‘ ofibnyl ) - 2- met MYES opy! bu
t- l-enyl)-4,5,6,7-t Jhydr o-

2H pyrazol o[ 3, 4-b] pyrydi ne (3-1; 41.5 ny) S

di ssolved in acetic agfd (1 nL) and 12 ng pf 10%

pal | adi um on carbon was added. The ni xture was stirred
under hydrogen at one34 at nosphere for 12 #1 The

e

BFE-pyretdiyl3, ablysitime (Fe4kb ny) vas disatleed inidceticatcid (leml) and 12 mg

q h di 4 . :
R T —
ath esphkagbaphrdThansttuicwasgihutel with athylMdetataand filtered through

Argaparaernent il ety eS0T A FRe ikl shuce

tfilkrate Yras washed with aqueous sodium bicarbonate, dried with magnesium sulfate, and

2B 1_propyl bu
< ridine

concentrated. The residue was chromatographed on silica gel eluting with an

acetone/hexane gradient to provide 10.2 mg of 4-1 as-a crystalline film: ms (MH?) = 374.

Compounds 4-1 to 4-5

Compound 4-2 was prepared according to the procedure described in Example 9, except

that compound 3-1 was replaced with compound 3-2.

Compound 4-3 was prepared according to the procedure described in Example 9 except

that compound 3-1 was replaced with compound 3-3.

Compound 4-4 was prepared according to the procedure described in Example 9, except

that compound 3-1 was replaced with compound 3-4.

Compound 4-5 was prepared according to the procedure described in Example 9, except

that compound 3-1 was replaced with compound 3-8.

Compound 4-7 was prepared according to the procedure described in Example 9, except

that compound 3-1 was replaced with compound 3-9.

EXAMPLE 10
7-(2,4-Dichloro-phenyl)-3-ethyl-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
blpyridine (4-6).




Compound 4-2 was prepared according to the procedure
described in Exanple 9, except that conpound 3-1 was

wo epbacsd wi t h conpound 3-2. 15 Conpound 4-3 WAST/EP2005/001406
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except 25 that
conpound 3-9. AMPLE 10
7-(2, 4-Di chl oro- ﬁhenyl) 3- et hyl - 2- neth§¥ 4,5,6,7-tetra
hydr o- ZFprrazohpi 3,4- blpyridine (428 . WO

2005/ 077363 PCT/ EP2005/ 001406 -65 CH=CHZ Et N Me
-)~NMe N3O NN CI1 C1 C1L Cl1 3-7 4-6 To a solution

Pl s ok o st geblgrpyR STk AL i 6 ety At

wgmd&[m kqpyﬁamb (4-3; Qlodd pYrisahmel)(iB 2 thl of fthagol Waskidded
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Reac I ]g)gzﬂ, 6198]0%}1{%})](19 ét Fﬁ? ﬁif ]gowﬁﬁgﬁ %ﬁgﬁ’éeg e lgflctlon mixture

Ws@%ﬁhﬂ' tre@té@rmﬂpdlgbﬁb&@& aza_dlearl')@@@attb MOy ggtw @molpgnd then acetic
agaln treated mntlhdl otgi deIC rbox atg6 0. 087
Gerg

acid (=054l Wl AV ) 551 A room

”E@Hl laratlhr@ tiie %l@ént Rk Badpkatey, Qlﬁe 2 d0E wAb tredtewitha niD6fBaturated
erature, the solvent was .evaporated, the

r@é}%nglc@@@nﬁﬁeéalﬂ%anvﬁwctfé three Bimes #ithr2ArBH PORRES ofn
biiEApRARAL £ S @ikl HRP ma%ﬁ@s'i@rﬁ%@l@at& hhaevipdreed b hffordat1Fhe of crude

portions of "dichloronethane, dried over magnesium
sppflagte T aﬁﬁld@\PaWéWéﬂP‘%ﬁeéIﬂ?YcﬁﬂéFaﬁl R R cRFqaRography eluting

?l‘ij HEd 1 mf %éé%e/ﬂ[a}@a‘iiﬂé WhiMBFoREEd 30 B¢ (5506 FhddrfPofdes as a

urm C ra [utin
colorless oil: ms (M+H)" B 3?1/0 J

TABLE 4
MH+
Cpd \ observed
P Structure Name mp (°C) )
# (predicte
d)
n-Pr
n-Pr 7-(2-Chloro-4,6-
Me—N, : dimethylphenyl)-2-methyl-3- |
N 1- Ibutyl)-4,5,6,7-
41 7 (1-propylbutyl 374 (374)
C1 Me tetrahydro-2H-pyrazolo[3,4-
b]pyridine
Me




with O to 15% et hyl

ny (65%theory) of 4-6 as a 15 colorless oil:
W@ kooip#7363 310. TABLE 4 M+ Cpd observed St r UBCT/ER2005/001406
Nane nmp (C) # (predicte

d) n-gr- n-Pr

acet at e/ hexane whi ch af forded 30

ns

7-(2-Chloro-4,6- Me-N di net hyl phenyl)-2-nmethyl-3 4-1 N
N{I-propylbutyt)-4,5,6]7- 374 (374) C I e MH+
t et rahydro-2H pyrazolo [3,4 b] pyridine M W ob q
p D77363 PCT/ EP2005/ )01406 - Mt Cpd obseryv observe
Btructure Ngﬁﬁtr% (C #|' (predict am%l) n-Pr n-Pr (88) (predicte
2- Met hyl - 3- (1-propyl butyl)-7- Me-N
2,4, 6-trimethyl phenyl)} N 4-2 Me N Me d)
H 56y 7-tet dro=2H—91.5-92354 (354) pylczuio
|3, 4- b] nperidi ne Me  n- Pr 2|\/bh|-3(1- 7pren-2-
vyl but yl)-7- , N ﬂrMé"thﬁWﬁﬂa@ﬁWY)l tztylé 7 4-3 N
N.. 87. 800V 3 Boa [394) | tesuabymnandbhaynazolo [3, 4-
. N
42 N 4,5,6,7-tetrahydro-2H- 91.5-92 | 354 (354)
Me Me
\©/ pyrazolo[3,4-b] pyridine
Me
® 4 ~
Pr g 2-Methyl-3-(1-thiophen-2-
~ ylbutyl)-7-(2,4,6-
Me—N, _ trimethylphenyl)-4,5,6,7-
4-3 N7 N7 - , 87.6-90.3 | 394 (394) |
: : C || tetrahydro-2H-pyrazolo[3,4- . - NE
Me Me
\¢( b] pyridine
Me
P n-Pr
n-rr
< 2-Methyl-3-(1-propylbutyl)-8-
Me—N\N/ (2,4,6-trimethylphenyl)-
4-4 N 2,4,5,6,7,8-hexahydro-1,2,8- | 96.0-98.1 | 368 (368)
Me Me
I ’I triazaazulene
Me
Et
(jf( 3-Ethyl-2-methyl-7-(2,4,6-
N =N ~Me trimethyl-phenyl)-4,5,6,7-
4-5 | Me Me tetrahydro-2H-pyrazolo[3,4- | 79.7-81.4 | 284 (284)
b] pyridine
Me




Me Me b] pyridine M n-Pr n-Pr
2- Met hyl - 3-(1-propyl butyl)-8- Me-N N

W@ 2004/067363 | net hyl phenyl) 4-4 Me N Me PCT/EP2005/001406
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2,4,5,6, 7, 8-hexahydro-1, 2, 8- 96;/0-98.1 368 (368)
triazaazulene M Et 3-Ethyl-2-nethyl-7-(2,4,6- -Me N

\NtTrimethyt=phenyt)=4,5%,6,7 4-5 NE MVE MEH+
et rahydro- 2H pyrazolo [[3,4- 79.7-81.4 284 (284) . |

Csyi i di ne Me WD 2005/ 077363 PCT{EP2005/ 001406 _ - {3@ observed
M, Cpd obSEPGEEE Strudture Nane #(o . # (Klfrgjd' € (predicte

et hyl {2-nmethyl -4,5,6,7 4-6 Cl d)

t

k

\

d E ,,NM 7-(2,4-dic¢hlorophenyl)-3- ~ N.
) :

f

[

et raftydro-2H-pygazotof $-4=—816( 310y — bl pyriidimeC1
-Pr 3-1soprop -2-rreth)|_z__ ! Y
2,4,6-tr iﬁr‘r‘tﬁfﬂmnw )- 6%>%d}ﬁﬂg{oyhenyl) 3

-—

ethyl-2-methyl-4,5,6,7-

N~ N

4-6 cl tetrahydro-2H-pyrazolo[3,4- 310 (310)
b]pyridine
Cl
i-Pr
3-Isopropyl-2-methyl-7-
N—-Me .
=N (2,4,6-trimethyl-phenyl)- 105.9

4-7 Me 4,5,6,7-tetrahydro-2H- 108’ o 298 (298)

pyrazolo[3,4-b] pyridine

EXAMPIE 11
7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
blpyridine-3-carboxylic acid (5-1)

Br COH
= =
- N-Me - N-Me
N N

N N

_a
Cl\@Me Cl\QMe
Me Me

1-1 5-1

3-Bromo-7-(2-chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-
pyrazolo(3,4-b]pyridine (1-1; 1.46 g) and a few cfystal’s of 1,10 phenanthroline were
dissolved in 25 mL of dry tetrahydrofuran and chilled to -78° C under an argon
atmosphere. A 2.0 M solution of n-butyllithium in cyclohexane was added dropwise until
the dark color of the phenanthroline/ organolithium complex persisted. An additional
2.05 mL of the n-butyllithium solution was added. After 10 minutes, carbon dioxide,

generated from dry ice, was bubbled through the reaction mixture for 5 minutes. After



4-7 Me Me 4,5,6, 7-tetrahydro-2H 108.9 298 (298)
pyrazolo [3,4-b] pyridine Me EXAMPLE 11
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hydro- 2H-pyrazol o 13, 4- 5 bl pyrdgdi ne- 3-carboxylic acid

(5-1) Br COZH NM C) M NN30C / M C1l M M M

]thg-re":ictlorgm%&ﬁ{:@h dbee stlrred at 78 °C for 5 minutes, the cogling bath was
loro' -4 da II% henyl ) - 2- net rf 6, 7-tetrah

y@m@vginanqow @21&1@[& sfamalbwglrt@ aierva for imnutxs hﬂfo:g)b ezmdlv@nched by

ftggv n{cﬁﬁ?ﬁ g{” %a%ét ?h%&g&&%%%gﬁﬁ ﬁlt)}l:\ﬁ;e gn te%fy_? %c%lta\ééeﬂld Water,

(potflefiedamitiy d@’d‘ﬁ hydr phidr &he Athyl arefate whadiieshwith magnesium

tﬁgg% {%cgﬁ eggpa% ? %‘ﬁg E&Eﬁfgan ; \Q%I : nel?lg%rgga{ Qw fﬁ%ﬂl‘éﬁ%&llelutmg

cfcittparea(cepxmeéhesawgra@mniatomrowdﬂ &Ll g»f 64 mp uf7.8-p48.3 °C.
n-butyllithiumsolution was added. After 10 mi nutes,

carbon di oxide, generated fromdry ice, was bubbl ed

tComop@ind He Was@cetpamal actortlinggofti proceduretiesribdd incExalle 11, except
2005/ O7<71ﬁ61§ PCT/ ‘f 3%3%1406 -68 the reaction

HORERHE Han VBt Y -78 C for 5 ninutes, the

cool i ng bath vvas renmoved and the m xture was aI | owed

to warmfor 5 mnutes befo quenched by the
addition of water. The mx gé&ﬁ)\}v%‘gl artiti oned between

et hyt-(achlabey, @acnmﬂghenvl)ayn%tﬁvlegs,wttlatrdh\}dtﬂb@H pyrazolo[3,4-
hydrochloric acid. The t I acet te vas dr th
magnesi um 5 SW Dy =G HBEH S e was

flash chromat ogr aph@@ lqn silica gel el uti ngIHd@;déM@n

acet one/ hexane_gr adf edt to provi de 1. np
247.8-248.3 0 Cgmp .5-2 was prep re Ql(,lglngto
the procedure N be ®in Exanmpl e 14 - lgt

compound 1-1 was repl aced—wrtt™t- 3. 1(3‘I LE 12

17- (2- Chl ofb gMeet hyl phenyl ) - 2 'L Ry | Mk, 5,6, 7-tetr
ahydr o- 2H pyr of 3,4- blpyridin:p car bam c

acid tert-but

51 . 53

A 159 mg sample of 7-(2-chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-
pyrazolo|[3,4-b]pyridine-3-carboxylic acid (5-1) was combined with 2.5 mL of t-butanol
and 140 pL of triethylamine was added. To this mixture was added 129 pL of
diphenylphosphoryl azide and the reaction mixture was heated to 85° C for 2 h. After
cooling to room temperature, the reaction mixture was dissolved in ethyl acetate and
washed sequentially with 1M aqueous sodium bisulfate, aqueous sodium bicarbonate,
water, and brine. The ethyl acetate solution was dried with magnesium sulfate and
concentrated. The crude product was flash chromatographed on silica gel eluting with an
acetone/hexane gradient to afford a solid residue which was slurried in a small amount of
boiling hexane. After the mixture cooled to room temperature, the solids were collected
by filtration to provide 71 mg of 5-3; mp 171.4-175.7 °C.

Compound 5-4 was prepared according to the procedure described in Example 12 except

that #-butanol was replaced by ethanol.
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Compound 5-4 was prepared according to the procedure

5 described in Exanple 12 exce that t-butanol was
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MPLE 13

[ 7- (2- Chl or o0- 4, 6- di et TPy ) - 2- met hyl - 4% 6, 7-t et
rahydro- 2H pyra ,4- bl pyridin-3 =r opyl am ne
(5-5) NH(n-P)2| MeLN NNMe5-5) Cl Mel|5 Sréle
NHCOOCMe3 NHZ N-Me DNAE-CW CL /I Me \ |
VM M 53 545 e Cl Me

Me Me

5-3 5-45

To a 0 °C solution of 287 mg of [7-(2-chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-b]pyridin-3-yl] carbamic acid fert-butyl ester (Example 12)

10 in 9 mL of dichloromethane, was added 3 mL of trifluoroacetic acid. After 15 min, the
cooling bath was removed and the reaction mixture was allowed to stir and warm to
room temperature over 3 h. The reaction mixture was then diluted with
dichloromethane and washed with dilute aqueous sodium hydroxide. The aqueous phase
was washed with additional dichloromethane, after which the combined organics were

15 dried with magnesium sulfate and concentrated. The residue was chromatographed on
silica gel eluting with a methanol/ dichloromethane gradient to provide 182 mg of 7-(2-
chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-b] pyridin-3-
ylamine (5-45): mp 234-236° C.

20 step2
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acid tert-butyl ester (Exanple.42) 10 in 9 nL of

di chl oronet hane, was added 3 nL of trifluoroacetic
acid. After 15 mn, th@[ cooling bath was r and
the reaction m xta as allowed to stisz_and warfto
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P%Xg& Z%Fﬁ&¥¥$ an1ﬁg§?%w%) Compound 5-6 was prepared
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SEF P!

NH HN-CH(n-Pr),

. 2
= =
N—Me N~-Me

~. ¢ ~. 7

N~ N N~ N

3
Cl\©Me Cl Me
Me Me

5-45 5-6
7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[ 3,4~
b]pyridin-3-ylamine (5-45; 45.7 mg) and 4-heptanone (24 pL) were dissolved and stirred
in 3 mL of dichloroethane. After 15 min, 44.5 mg of sodium triacetoxyborohydride was



that step 2 was perforned as follows: step 2 NH2
HN-CH(n-Pr)2 X, NMe CJ\ NNNN N C M Cd M\ I

wao 20050863V 20 5-45 5-6 PCT/EP2005/001406
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5 %@X@Q&h&% ane attD Ot Qhy 14acett3@ma@ral91@& WalhOn Ah e §d1@féaalnd

rumtri acetoxy orohydri de were added t
dvaposaueheT heawtk produst vanjirempingraphge op sdice B%ﬁlqﬂl%t"mbean

\Q@?stoﬁgﬁ%g}ﬁ@ é%aﬁﬁ%n‘? E@]grogﬁ{evﬁ S of &ifﬁéﬂlm@ﬁﬁtﬁﬂﬂoﬁﬁ@ 6-

was dri ed nesi um

S*Mhéfﬂmybhamd) Zena}bwlréaﬁ,éev tefabydrpidé prraaietd 4 ryridin-3-yl](1-

h _ I h
R RLARNTS I yf e PT S980 © (”fe' 2% g of
10 C_rystal line [7- (2 chl or o-EX8MPLE
gl[ 3@4& ) ]e”y'ﬁ d1meQEV1 Ken.vf) §'n§etﬂﬂtéf§ 8%%&5&&5‘2@#5%9&10 [3.4-

] O 1= 5= opyT out armrne (o-0
(M) = 389 wpﬁiﬁ%hﬂhﬁtﬂlﬁan 2~V1methvlpropvlam1ne (5-7)

[7-(2-Chl oro-4, 6-di msth;l phenyl)-2-methyl -4,5,6,7-tetr

ahydr o- 2H- pyr azol o [3[3-
bl pyri di n-3-yl | furan-
n-Pr HZCG-N Me-N

nmet hyl propyl am ne (5-7) O |
@Fr7) Cl1 Me CF3COZH Me 15
st ep 1. 2 \N .

e—
N/ N -7
Cl Me
CF,COH e
15 step 1:
H,N HNC(O)Et
> >
Me—N, _ Me—N_ _
N™ N — N™ N
Cl Me Cl Me
Me Me
(5-45) (7-6)

To a stirred solution of 7-(2-chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-
2H-pyrazolo[3,4-b]pyridin-3-ylamine (5-45; 0.51 g) and triethylamine (0.27 mL) in-

20 dichloromethane (40 mL) cooled to 0 °C was added dropwise over 25 minutes a solution
of propionyl chloride (0.17 mL) in dichloromethane (10 mL). The resulting mixture was
stirred for.an additional 1 h at 0 °C, followed by 14 h at room temperature. The reaction

mixture was stirred with an aqueous 5% citric acid solution (40 mL) for 10 minutes. The



HZN HNC(O Et Me-N Me-N N N=3 NNCL M C1 M M M
(5-45) (7-6) To a stirred solution of

W@ 2q080T13br 0- 4, 6- di met hyl phenyl ) - 2- net hyl - 4, 5, BCTEPBD5/801406
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hydro 2H pyrazol o[ 3, 4-b] pyri di.n»3-yl am ne (5-45; 0.51
g) and triethylamne (0.27 nL) in 20 dichl oronmet hane
Qﬁrmv%re‘?’@ﬂrﬁgd ta%thQaéﬁ@%u@l@?& Gvad FORNr Q1 AMEd W?cﬁ d1chloromethane

m nut es a sol ution of propionyl chloride (0.17 L)

A58 mlor direrchmbincd xuganiq extrpris Wwesasdiied ogr anitdipes sRdEim sulfate,

S&e‘céﬂt@&i B 2 '&eﬁ&@hhg T%%It arkd SbrREnPated i Mo ek Mul’&ﬂ% Besidue was -
room t enper at ure. e reaction mxture was stirr

vﬁqrtﬁeél’wadue gelshswmatograpby agige dishlerpmathene methand gradient to

iy 8817 Pe N0 2Q0RL0REARRICT. EERQ0SL 00408y 0t 2orr

e aqueous’1d
fpyurumkr[Séxlt] amhed% -yl proptineridy Gn@toh@@ as @5©ffm_1)1te sThd ms (MH")=
gbl ned organic extracts were dried over anhydrous
sodi um sul fate, decanted fromthe desiccating agent
and concentrated in vacuo. The resulting residue was
pl,flé‘iii ed by silica gel chromatography using a
or onet hane/ nethanol gradient to 5 afford N
[ 7- (2- chl or cEHioYeN® et hyI phenyl) - 2- nen-WyNH4 5,6,7-tetr

ahydro-2H pyrazo)g[3~4-b] pyridin-3-yl]p am de
(7-6; 0.49 g)mésnNan whi te solid: mew )— 347
step 2 Et (0O CNH nNPT$ Me-N Me-N N NN

I M M Me 1076553 Toastlrred Epllledhgo C)
sol ution of

N-[7-(2-chl oro-4, 6- hyl phenyl ) - 2- net hyl

4,5, 6, 7-t et rahydr o- 25 pyrazol o[ 3, 4- b] pyri di n{3-yl ] prop
i onami de (0.48 g) inMéetrahydrofuran (9 nlL)Meunder
nitrogen, was added Bgy ane- THF conpl ex (4. 15 of a 15
1.0 Mtetrahydrofuran solution) in one portion. The
resultlng m xture was stirred for 1 h at 0 C, then

.t g, ShUET (ool Ot SDEA bR 4 H PR REHAM -2 methyi-
EﬁﬂttetréﬂsﬂdrﬁiZH pmaxdd 3bfr bhfyh;im-%»rybn padpionelide ¢0.48 ghish
esu

\?\55 l?ygia%%qurb gfyug ElreIB geglo arlam#}fed boranet '!Fﬁ% compiex (2 1mL ofa

1.0 M tetrahydrofuran solution) in one portion. The resulting mixture was stirred for 1 h
at 0 °C, then stirred for 48 h at room temperature. The reaction mixture was treated with
1:2 acetic acid/ethyl acetate (11 mL), mixed briefly, and allowed to stand at room
temperature for 24 h. The resulting mixture was added to a 3% aqueous sodium
hydroxide solution (75 mL), and extracted with ethyl acetate (3 x 75 mL). The combined
organic extracts were dried over anhydrous sodium sulfate, then decanted from the
desiccating agent and concentrated in vacuo to afford, [7-(2-chloro-4,6-dimethylphenyl)-
2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b] pyridin-3-yl]propylamine (5-53; 0.45 g),
as a pale yellow solid which was used directly in step 3: ms (MH") = 333.

step3
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15

hydr oxi de solution (75 nL), and extracted with ethyl
acetate (3 x 75 nL). The conbi ned 20 organi c extracts

wowoos/0ased over anhydrous sodi um sul fate, thePCT/EP2005/001406

decanted fromthe desiccating-agent and concentrated
in vacuo to afford, [7-(2-chloro-4,6-dinmethylphenyl)-
2-nmet hyl -4,5,6, 7-tetrahydro-2H pyragzol of 3, 4- b] pyri di n-
3-yl ] propyl am ne (5-53; 0.45 ), a pale yellow
solid which was used directly i p3: nms (MH) =
333. 25 ste SP\'{IIQ%ZOOS/ 077363 PCT/ 6/ 001406 -73 O
?2n-Pr  n- PrNA CAN Me-N N Me-RC~N, N N O M

c Me / | 3C2H 5-53 5-7

[ 7-(2- Chl or ¥ezNe- di nethytptrenyt) -MemEt Ryl -4, 5,6, 7-tetr
ahydr o- 2H pyrazdéi o ,4- bl pyridin- 3-N pyI am ne
(17 ng) was tregfed tfea sol ution

f ur ancar boxal dehy ng) in 1,2-dic Fene (0. 38
m.). To the result m xture was adde etic acid
(15 ng), followed by sodiumtriacet oxyborphydri doe 30

ng). The resultingMw xture was. agitated Mor FE urs
at-room tenperaturgsing a rotary shaker The
reaction mxture was then treated with saturated
aqueous sodi um bi car bonat e (2 m.) and extracted with

St e et g A BTy a1 o Bl pgrazolol 4

@S dih 130y1 r@ﬁﬁ@m&’rﬁzl (12 wnd) Qs @é@te&@ﬁtb&%lu‘ticﬁﬁ)m

(%\;1%?12{; pilg,aége E%r%%gﬁ%fﬁ gillc; Q?rggt Jéqr { ofel ﬁ]g eﬁ(?’ﬂ'le r(esultlng mixture

FRtaakd Jdeh@ac@d Q-fé Ihg) ffélldﬁ&eaw%dﬁnﬂ&iadetoxﬂ% Srdrfle (30 mg). The
90:10) to afford

ARIULLRE MIGURS WAS R @Wﬂ Povrsasresp fomperatupe pEng & gytaryshaker.

‘I@E"r@é’dﬁ@ﬁ%&tt{rg’wﬂs Blen Rdehied vAth3satithied aqueous sodium bicarbonate (2
furan- 2- yl propyl am ne, trifluoroacetate salt
nggyteégw

@sL)ands: th ol Rerints 6% ¥ & mips Ths cpmiined-orgaryc extracts were

%@&ée&&até&zmmwmlﬂg]@mgé -yellber B DY Wad pukifedby
6-t et hyl phenyl) -
m@pﬁﬁwﬁ@glzprqgwahwéfhrmﬁpwphﬁ {HRIHC)en reyprsed phase (C18) silica

%@T(%Qa)dl&zﬁgcetomtrﬂe 0.1% trifluoroacetic acid = 10:90 to 90:10) to afford [7-(2-
chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo|[3,4-b] pyridin-3-
yl}furan-2-ylmethylpropylamine, trifluoroacetate salt (5-7; 5 mg) as a yellow solid: ms
(MH") = 413.
EXAMPLE 16
(1-Methoxymethylpropyl)-[2-methyl-7-(2,4,6-trimethylphenyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-b]pyridin-3-yl]-amine (5-40

MeO
m

BN (i) MeOCH,C(O)Et  HN

2 .

~ TiCl,/ PhMe ~

Me—N, _ CH,CL, Me=N, _

NT N —_— N" N

Me Me Me Me
(i) NaCNBH3

MeOH

5-44 5-40



~ Et HZN (i) MeOCH2C(O)Et HN Ti C14/ PhMe Me- N
CH2C12 Me-N Mi: o NN NNM M M M (ii)

woO@EBHB863veOH Me Me  5-44 5-40 WO 2005/ 077363PCT/EP2005/001406
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PCT/ EP2005/ 001406 -74 2- Met hyl~7- (2, 4,
6-trinethyl-phenyl) -4, 5,6,7-tetrahydro -2H pyrazol o

[ZSW’EIQJI 7p(52r4 AtRmethyt-ph %@9 ,6( 75feflr€]th @f@hH%yraQol%g}%—b] pyridin-3-

nmol was di ssol veg

Jylammm%ﬂjl @ﬁdng,r@e%m@pﬁw@yd@m &?d 12L<€Jﬁé31g é%mhb EtgN 6885 mL,

‘Inir%rz1 It dla(ggggm?q‘l T{\X’B{Ran Eﬁg(@’tﬁ%% 645 rsiﬁlmgtvlfé?é‘a&gded at room

dempwiatmey Agokyion o diClTinetotient (i M WS rhdhd smimaledasadded
rcﬁgﬁé o€ %Eﬁ% ih%%?%s thel‘\llggll}%c}fléﬁ b \M?rpte era]ctu% overnight.
NiCNBHg (120 ong,i Il inrodhmad fperlatvas e.dﬂ@i sl@wls Pheastiring
62}%&%}%’1 L %"@%g&%ﬁ%g gorq) ?M taﬁ&‘ﬁrea}ggét o'n(Was é{%fenc%ea"bl{\l%%iddﬂion
dfe N)Ng@fH €2 mdy. eEtOAlmadecé ahld/\theﬂaMW;e sdqxarated dihd organic layer
s e PRG Wipeanr ahist SYraRsOtn & v D PateG & and the
&bsiﬂﬁ@puﬂ%%b‘y’eﬂ-bmﬂog}d@ﬁ;t an Slmf(tgﬁadmm glubioh9AINMEPHtin CH,Cl,
3% MeOH i I N % NHAOH

fentias dde VLR Bo3b MRt R el B e ag 6 GO over 20
EfiMiRls Ftolyield 5 0Meigofl5-40 (0.286 mmol; 77%).

[2-methyl -7-(2,4,6-trinmethyl-phenyl)-4,5,6,7-tetrahydr

0- 2H pyrazol o [3, 4- blpyr'idin-3-y11"=ani ne (5-49)
NHCOOCMe 3 NHI\/E "N-Me N-MEXAMBYENZC N Me Me Me Me \

I
Me’chM[E [2-methyl-7-(2,4,6-trimethyl- phenvl) 4 5 6,7-tetrahydro-2H-pyrazolo(3,
b]pvndln 3-yll= amlne (5-49)

NHCOOCMe,
— —
-Me —Me
= >~ ¢
N

td

N

@ <ﬁf

5-3 5-49

[2-methyl-7-(2,4,6-trimethylphenyl)4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b] pyridin-3-
yl]carbamic acid tert-butyl ester was prepared according to Example 12 except compound

5-1 was replaced with compound 5-2.

A solution of [2-methyl-7-(2,4,6-trimethyl-phenyl)-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
b]pyridin-3-yl]-carbamic acid tert-butyl ester (0.150 g, 0.40 mmol) dissolved in THE ( 3
mL) was treated with the slow addition of 1M lithium aluminum hydride in THF ( 0.80
mL, 0.80 mmol). The mixture was placed under a nitrogen atmosphere and heated to
reflux for 8 h. The mixture was cooled to room temperature and the excess reagent was
quenched by the dropwise addition of 10% potassium sodium tartrate solution. Ethyl
acetate ( 40 mL)was added and washed sequentially with 10% Rochelle salt solution ( 40



5-3 5-49 20
[2-methyl -7-(2, 4, 6-trinmethyl phenyl)4,5,6,7-tetrahydro-

wWQ@bkboppraedl o [ 3,4-b] pyridin-3 yl] carbam c acPdI/EP2005/001406
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15

tert-butyl ester was prepared agcording to Exanple 12
except conmpound 5-1 was replaced with conmpound 5-2. A

S | PO i i Ifate, and ted. The residue was
iR ke RIesRi e Pl g

R thedyyadivh gel[cBromatosraphpeliiting with-efhyl aessatp/haraned 3i% to afford

t / - Lpy) .72 R B 51, 71t ahydro-
(ot ¥ B Lk B R T, AT Ry R pRLpr b7 ksaby
| 4 Fl-hpiy oo ol 3y I iy G-l remiiire (PHED ) (m@. 180.3-144,9° §- 80

nmol ). The m xture was placed under a nitrogen

at nosphere and heated to reflux for 8 h. The m xture

V@Smp 66 & - 8tveasipoeuar dderperding togha prbcediere ekeeibsd mekigentle 15, except

FRCTE N TR T -

(40 m.)was added and washed sequentially with 10%

e o OBkt RO e e 15, et
OMf in"BG 1S Sl fuMnehibbadlgehyds thae vapdaeabe gyridine 4 @sbakakichyde. .

was purified by silica gel chromatography el uting

with ethyl acetate/ hexane (3:2) to afford 0.056g (48%
YEEBbuRd 518t ?re ared according to the procedure described in Example 15,

[ 2-net hyl - 7- (2, ,éitri t hyl - phen I§-4ﬁ£,6d7-teﬁr hydr
oexcopi-thifria S5 G} %ﬁﬁamsfagggfﬁ dhyde w% reRRCHEDY BRigeR° e‘2r‘p

Léﬁhﬁ& 4-8C. .5 Conpound 5-8 was prepared according

to the prgcedure descri bed in Exanple 15, except that

in step 3, 2-furancarboxal dehyde was repl aced by

o pﬁ’ff)}n‘,ﬂg?ﬁd 2- gqi;ﬁg;%;ﬁgﬁ%g@gi%gg&ﬁ@gﬂﬁe@&dmﬁbm BPRa@tble 15,

20

25

30

acco gt cribed_ in Exanpl.e 15,
esxcepitthaiontstept3, R riuzsnegbgxal dehyyde yﬁ@%@pb@%mm%%e%rb oxaldehyde.
repl aced by pyridi ne-4-carboxal dehyde. . Conpound

5-10 was prepared according to the procedure_ describe

i Gompannd 6-125yas pesreetst aceorgling to the p{pcgc,iure described in Example 15,

2-furancarh L : i}
2o EIROEATA SRSl kL iRk sy
acaboxtidepyde t he procedure described in Exanple 15,
except that in step 3, 2-furancarboxal dehyde was

repl aced by pyri di ne-3-carboxal dehyde. Conpound 5-12

wasmpoepdbeld e poemiatpcorditgtoghe pertaderedeseibe® suErample 15,

Exanp] 5,.2 ept_that ;0 )
2SREP RIS Pab ey Be VAL U SN ERr Bperd U .- 4.
caihekakgrhydéehy@anmpound 5- 13 was prepared according

to the procedure described in Exanple 15, except that
in step 3, 2-furancarboxal dehyde was replaced by 3,4,5

2B ohipoiBl Bopayiba bz eladehysderdifipropthu pebcod i desrsibpd epBrasdple 15,
ag}gcce){)tdtlhg ints?ept Sr,] 3-fﬁrra(r)1%§r lcj))rcaﬁd&e)%(e: Qvla? ree(}j_)la{cre]d g})f( 9,'%?4'- e 15,

trimethoxybenzaldehyde.

Compound 5-15 was prepared according to the procedure described in Example 15,
except that in step 3, 2-furancarboxaldehyde was replaced by 1-methylimidazole-4-
carboxaldehyde.



except that in step 3, 2-furancarboxal dehyde was
replaced by 2,3,4- trinethoxybenzal dehyde. 30 Conpound

wW®2005/0v863 pr epar ed according to the procedure PEBEPI00&M1406
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in Exanple 15, except that in-gtep 3,
2 furancarboxaldehyde was repl aced by
7

ot D ok s g e 005 e 1,
et i s1p 8 Ao AR rFBe i tBame T derole-4-

Edg%e&.ln step 3, 2-furancarboxal dehyde was
replaced by 3-nethylim dazol e-4- carboxal dehyde. 5
Compound 5-17 was prepared according to the procedure

gs}sfﬁé&gﬁdi ﬁg%y%d]a&oraf*ng ‘P(i) i é)égﬁ%%% described in Example 15, step

ur ancar
theazpt Ze-ﬁi»tanairbxmaixle&igcﬂlg/ﬁa rapldce{d'by(tﬁlazole 2-carboxaldehyde and [7-(2~

gcmoggf%égl_ﬁr%%h{égé};%&ﬁggf 8- tetreﬁiy%ro iZ %ﬁ‘tﬁéﬁ%‘ %3?4%%13 Vl_\ggry—g—%fl]—

rpippﬁ%m‘inbﬁ Gﬂ}wﬁlhp]nyetﬁiyf(\ﬂﬁlethoxy—ethyl) [7-(2,4,6-trimethyl-phenyl)-

b sttt b b0 S beridinss 4 amine G5t 5. y 1

-am ne (5-54). 10 Conpound 5- 18 was prepared according

L IF S S aesSC b 0, OBl 155 LR S e 1,

3, efuepRAP QoG obnd 8-58a5s RéRl QathaceilindG-50 t he
procedure descri bed in Exanple 15, step 15 3, except

that 2-furancarboxal dehyde was replaced wth

%&néo&ﬂd 318Y Qz@ﬁ&%%ﬁ'a@&ﬁ&ﬁg to ﬁﬁq»rgeéa@@ya&céb&ﬁnmmple 15, step

replaced with ound 54. Conmpound

o @ffape@ab%é@rﬁam oxaédebmee ‘ﬁ%saéelaeﬁrdéwa@érﬁ Heaethwwbenzaldehyde

- Bxanet oﬁﬁd 55936 Ras ioplaUGRRE ¢ und-d-yEancar boxal dehyde

was replaced with 4- cyanobenza dehyde and 20 conpound
5-53 was replaced with conpound 5-54. Conpound 5-21

R D i s
vﬂasxqeepﬂhat:efﬂummdﬁb @rabinhmd;e‘#v@sehyldeedawdh émmhq:dzak@ehs@e and
Compound 5-22 was

§§§g%accor ﬁb&%ﬂpﬂﬁﬂggg%gélurg described in

Exanple 15, step 3, except t hat 2-furancar boxal dehyde
I b

ﬁﬁﬁi gya%gep?reélag%oe ?? ﬁuee gégegﬂlﬁeggqgcggeﬁg dixample 15, step

Go ampn@haﬁz-ﬂ&amb @tammmdwmepiachdn@ﬂh prdpiengbdchgéeandcompound
escribed in e 15 sLep 3, except that

g%$§W§H@B?B%&§¥§g§W88uW% epl aced with
cycl opropyl car boxal dehyde and conpound 5-53 was
r@orkggu%dd 5- 25 Dvag Sre greg%ccso_rgi%'g to the procedure described in Example 15, step
3, except that 2-furancarboxaldehyde was replaced with 3,4-dimethoxybenzaldehyde and

compound 5-53 was replaced with compound 5-54.

Compound 5-23 was prepared according to the procedure described in Example 15, step
3, except that 2-furancarboxaldehyde was replaced with cyclopropylcarboxaldehyde and

compound 5-53 was replaced with compound 5-54.

Compound 5-24 was prepared according to the procedure described in Example 15, step
3, except that 2-furancarboxaldehyde was replaced with benzaldehyde and compound 5-
53 was replaced with compound 5-54.



Compound 5-24 was prepared according to the procedure
described in Exanple 15, step 35 3, except that

wQ@z2doanarseanr boxal dehyde was repl aced with benzabPdeRpmes/001406
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and conmpound 5- 53 was repl acegyw th conpound 5-54. WD
2005/ 077363 PCT/ EP2005/ 001406 -77 Conpound 5-25 was
prepared according to the procedure described in
Exanpl e 15, step 3, except that 2-f

) rancar bo algehde
Wasnpaepidde 2tiwed prispared aecpr n@&%@rwéumwﬁé in Exayaple 15, step
\g?‘eig%é}?tgbgtcﬁﬁnﬂd&%&@@gﬁ&%g 'rg’p‘laceé vRAIRBURLal 313l WAS compound

accordin e procedure descri‘bed i'n
BxasnphsereflBcedswigpcorBpowsxk®pt- t hat 2-f ur ancar boxal dehyde
was repl aced by thiazol e-2-carboxal dehyde and
conmpound 5-53 was replaced with conpound 5-55. 10
H2@Favpeppre paeding tx dregiroggdurs ddseriherddn Edumnple 15, step

Compsaind

escri bed in Exanple sten t
SR b ARy B R e it 09 cabonldeydeand
4ogpanab erszaldebyldedarith conpmpodid55- 53 was repl aced-
W th conmpound 5-55. Conpound 5-28 was prepared

according to the procedure described in Exanple 15,

ﬁcﬁxfi’po&gl 5'327 @iEpRpbare aECOZdbfhg m@ﬂ&?frbmdataiﬁsgdxed\daﬁxamgle 15, step
replaced by_3, 4-di met hoxybenzal c .e a un

S acnidet A AN 0 aced BY disT= e as 364

WB LG RBL v AGERlaEdNEH @rifundr BeRdur e described in

Exanpl e 15, step 3, except that 2-furancarboxal dehyde

was replaced by cycl opropanecar boxal dehyde and 20

Q%Hfgéﬂ }gi 2 L.2Rl.8&REinvitd theGroRdupdd BcBifed in Example 15, ste
Conpoun %?ggm§g§P > ok e ador e P

prepared according to the. prqced
desxaephidt 2ﬁu@a@m’pm@lcﬁéydeswwepls,cedgaz/&‘b-fiuflﬁéfmf%enzaﬂégwde and
bt [§p§'| hydevRsfsslacseds by benzal dehyde and
%8%#%%%g% -5;%Iggg reﬁlace W th conmpound 5-55. 25
Compound 5-31 was prepared according to the procedure

%?Srﬁéél?n%{%-gg ﬁ%&%d%@cm&ﬁgg? g}gb epdr%&‘%ﬁﬂ?é ddshdbed in Example 15, step

uf ancar bo e was r by n-butyral dehyde
aexeptihetAdusachBoxdehy dpvaceplagid by eewpopanesssaldghyde and

Conpoun =32 \WASs l-ag to the procedure

GOTA B T e AR EpBESRLSSE0 L0,k
2-furancar boxal dehyde was repl aced by

t hi ophene: 2-car boxal dehyde. a C - , "
SRR i e BRsetd r e PR RaRr e d S ample 13, step
3, ethaa g dafdtatfotaddhyde proephuedkbyesealdbgdeiand compound 5-53
Exanp except that

e 15,. step 35
ZMFGFB%ﬁéﬂﬁQ&&FBBWVHE§§BS repl aced with acetal dehyde

and conpound 5- 53 was replaced with conmpound 5-54. WO
28&?1{333;5’ 56-%1 E,)gsré)rEeFl;%% 5a/c9c9r iAﬁ%6t0 the procedure described in Example 15, step
3, except that 2-furancarboxaldehyde was replaced by n-butyraldehyde and compound 5-

53 was replaced with compound 5-55.

Compound 5-32 was prepared according to the procedure described in Example 15, step
3, except that 2-furancarboxaldehyde was replaced by thiophene-2-carboxaldehyde and

compound 5-53 was replaced with compound 5-55.

Compound 5-33 was prepared according to the procedure described in Example 15, step
3, except that 2-furancarboxaldehyde was replaced with acetaldehyde and compound 5-

53 was replaced with compound 5-54.
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- 78 Compound 5-34 was prepared according to the
procedure described in Exanple 15, step 3, except

WO b@t/027363r ancar boxal dehyde was replaced by  PCT/EP2005/001406
acet al dehyde and conpound 5-538-was replaced with
compound 5-55. 5 Conpound 5-35 was prepared accordi ng
to the procedure described in Exanple 15, step 3,

e 2-furan ar boxa de
P%’ﬁrdtoﬁ 3 wirge i acus padn e mosatyt SR dite empled s step
gt DfiRancatboLiEpodd e dreplacatilsy fueRRRhpdk Adcontbongd 5-53

to t procedur e descrlbed in Exanple 16 except that
Vf“ﬁ@fﬁ@ yﬂﬁ&@%np as replaced with 3-pentanone.
Compound 5-37 was prepared according to the procedure
described in Exanple 16 _except that
Gomrpe s g;?:@wgpp:epa@ﬁ@cwém,gégﬁ cq;\juirchdescrlbed in Example 15, step
1 d compound
D B B R en g o oty deand compo
Exawpd Iepl_’b.l@ed witle epmpotiad 565met hoxy- but an- 2- one was
replaced with 1, 4-di net hoxy-but anone. Conpound 5-39
was prepared according to the procedure described in
(Excapqahrel 336 we¢ prep2Gd3ccastingio theprocedure described in Example 16

S aRIa) PRGN SE R ERLEBER hopngne,

replaced wi th conmpound 5-54. Conpound 5-40 was
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55) henyl syl fony] chloride, utilizj

ool Rl o oM SHLOLL 001 UL L 208 Esrte 15, sep

%ﬁ%ﬁ@ﬂlﬁf’@f&qn&ﬁbbﬁlﬁ?@e WwadlephyaPitk clcdora¥papdrboxaldehyde and
chl oro-
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azolo [3,4-b] pyridin-3 35 yl] carbam c acid

tert-but ester (5-3) was repl aced (P
Campoung %Lfl@ WRdPISPREARCardingge ﬁl}q procedure described in Example 16
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e SR e
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carbam ¢ acid
@ceegtx}mjtlyme@@mbutame%peewawedpiace bwithdumathoxpg-peaganone.
prepared as in Exanple 13, step 2, except that
compound 5-45 was
Compound 5-42 was prepared by treating propyl 7-(2,4,6-trimethylphenyl)-2-methyl-

4,5,6,7-tetrahydro-2H-pyrazolo|3,4-b]pyridin-3-ylamine (5-55) with phenylsulfonyl

chloride utilizing Schotten-Bauman conditions.

Compound 5-43 and 5-44 were prepared as in step 1 of Example 13 except {7-(2-chloro- .
4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b] pyridin-3-

y1] carbamic acid tert-butyl ester (5-3) was replaced by [7-(2,4-dichlorophenyl)-2-methyl-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b]pyridin-3-yl]carbamic acid tert-butyl ester and [2-



5 replaced with 5-43. Conmpound 5-47 was prepared as in
Exanpl e 13, step 2, except that propional dehyde was

wo epbacsd by f or mal dehyde and conmpound 5-45 WaBCT/EP2005/001406
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replaced with 5-44. Conpound 5-48 was prepared as in
Exanpl e 15, step 3, except thatconpound 5-53 was

BehACRM Wt himethyl-phenyl)-4,5,6,7-tetrahydro-2H-pyrazolo[3, 4- b idin-3-yl]-
[2 rrglthq e (lme YI?eny)thy -ph eng -4, gﬂg 7- tetra Jgr 7

Mya@éé@fbpet}’l enterplepRACcHER!R- 3- yI | - propyl - ami ne
(5-55) and furan-2- carboxaldehyde was replaced with 3-
cyanopr opi onal dehyde. ound 5-50 was prepared by
deyhpeunsh5-46 wesnyrpansd asu%%a\mlh 1btskapI 2> gxceht Gpbeagnpamd 5-45 was

t foll owed by treatnent of the resultant
gﬁ?%&%RhﬁﬂgﬁSthrunralunrnunr hydri de. Conpound 5-54

was prepared according to the procedure described in

Ef?rgg dé? &7 i"’t EB%[P {1%5‘?1 %‘e r‘?&ﬁ? T?Sﬁ%r%%réeﬁt %tagf@l?%mldeh}’de was
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(%égéllﬁ’?ﬁépﬁésgeg%rgﬁd gxample X% sZep 3, except thatcompound 5-53 was
réplacdd, v71'tﬁ - rthyyt7 02 266- nyrharzhgrl phdni3)44,6p,7- tetrahydro -2H-pyrazolo[3, 4~

FUERERITE gt aN L bl e ited with 5

gndir @hgﬂdgggordlng to the procedure in Exanple 15,
g?eﬁgfgpend 2, 25 except that in step 1,

7-(2-chl oro-4, 6-di net hyl phenyl )-2-nethyl -4,5,6,7-tetra
hysthpodtd 5-BY fag preeﬁu%d% Q]:yl@lf{cfﬂ &rd@n%oylhamsaewﬁﬁ eﬂ@s RS ro-3-

repl aced mrth - I- - 6-trinethy]-
-QFOBI@iqnate {o kﬂwférbd traarragnt@f m%reeﬂ@nbwﬁﬁ ‘ﬁﬁhh’@lw Alfrpinum
2gg S%idé44). TABLE 5 M+  Cpd observed # Structure Nane
(C (predicte d) WO 2005/ 077363 PCT/ EP2005/ 001406
-80 M+ Cpd observed Structure Nanme np (O #

((%rﬁ?:ﬂﬁfc?S SQ}NB. 1_51(235%&3 ﬁ&%f@?ﬂg%ﬁ% rgcét\ééﬂgé?ges?r;?%q in Example 15, steps

N4
Aands2, qu_epg;Q@( gmqp 1,7- 8.{2 chloro-4,6- d1methylphenyl methyl -4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-b] pyridin-3-ylamine (5-45) was replaced with 2-methyl-7-

(2,4,6-trimethyl-phenyl) -4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b]pyridin-3-ylamine (5-
52) and propienyl chloride was replaced with methoxyacetyl chloride.

Compound 5-55 was prepared according to the procedure in Example 15, steps 1 and 2,
except that in step 1, 7-(2-chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-
pyrazolo[3,4-b]pyridin-3-ylamine (5-45) was replaced with 2-methyl-7-(2,4,6-trimethyl-
phenyl) -4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b] pyridin-3-ylamine (5-44).
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A mixture of 1-[2-methyl-7-(2,4,6-trimethyl-phenyl)-4,5,6,7-tetrahydro-2H-
pyrazolo[3,4-b]pyridine-3-yl]ethanone (20 mg, 0.067 mmol), methoxylamine
hydrochloride (12 mg, 0.148 mmol), and pulverized potassium carbonate (39 mg, 0.26
mmol) in 2 mL of 95% ethanol was heated at 75°C under an atmosphere of nitrogen for 1
hr. The solvent was evaporated, the residue was treated with 50 ml of ethyl acetate,
washed with brine, dried over magnesium sulfate, and evaporated to dryness. The
residue was purified by flash chromatography on silica gel eluting with acetone/hexane
(4:96) affording 10 mg (47% yield) of 1-[2-methyl-7-(2,4,6-trimethyl-phenyl)-4,5,6,7-
tetrahydro-2H-pyrazol[3,4-b]pyridine-3-yl]ethanone O-methyl-oxime (6-4) as a brown
oil: ms (M+H)" = 327.
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1-[2-nmethyl -7-(2, 4, 6-trinmethyl -gahenyl)-4,5,6, 7-tetrahy
dro-2H 20 pyrazol o[ 3, 4- b] pyri di ne-3-yl ] et hanone (20

nmg, 0.067 mmol), methoxyla prity@r ochl ori de (12 rrg
0.148 mml ), and puI veri ze pot aSSI um car bonat e
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75C under an at rmsphere % Elf'bh{a‘ﬁgﬁgnfeor 1 hr The

sol vent was evapor at ed, s treated with
50 mM of ethylgacetate, washed with bpinep-Pdried over
magnesi um sul f ale, d evaporated to dry
resi due was,putdTifed by flash chromatogr silica
gel eluting w 1& etdne/ hexane (4: '
ng (47%yield) of X
1-[ 2- et hyl - 7- M
tetrahydro- 2H pyr

0- net hyl - oxi me ( 6- RY .
kP2005/ 001406 - 96 EXAMPLEI19 1- f

WD 2005/ 077363 PCT/ EP
2-N®thy|-7-(2 4, 6-t et hyl - phenyl )-4, 5, 6, 7- t¥€r ahydr o

-2H pyrazolo f 3411?,I pyridin- 3-yll -butanlggne Br O
n- Pr l\/leNl\/bl\I%NNNNl\/bl\/bl\/bl\/b\l Me Me
1-3 6-7 5 To a solution of

31; gpgotboz ; E%;% Iﬁétlf‘lgp 7 <%ﬁ§°¢r%th@hﬁﬁ¥5% fs 87 erfatlyro-2Hr
rpyedzbld 3 41b]ﬁyr1dfnet(et)ﬁa§,)m139f ifrb) iatl mEef t'étmﬁ$drofuran at -78 °C was
added n-butyl lithium (0.12 mL, 0.19 mmol), and the yellow solution was stirred at -78
°C for 10 min: A 1.0 M zin¢ chloride in ether solution (0.45 mL, 0.45 mmol) was added,
the resulting cloudy pale orange solution was stirred at RT for 10 min., then butyryl
chloride (0.020 mL, 0.19 mmol) and tetrakis(triphenylphosphine) palladium(0) (0.003 g,
0.003 mmol) were added. The golden yellow solution was stirred for 3 h, then quenched

with 1 mL of a saturated aqueous ammonium chloride solution. The mixture was
partitioned between 5 mL of water and 5 mL of dichloromethane. The aqueous layer was
extracted with 5 mL of dichloromethane, and the combined organic layers were dried
over MgSOy, filtered, and concentrated to a yellow oil. Column chromatography (0020%
EtOAc/hexanes) afforded 0.021 g (41%) of 1-[2-methyl-7-(2,4,6-trimethyl-phenyl)-
4,5,6,7-tetrahydro-2H-pyrazolo|3,4-b]pyridin-3-yl]-butan-1-one as a slightly impure pale
yellow oil that was used without further purification.

TABLE 6
MH+
Cpd observed
Structure Name mp (°C) )
# (predicted
)




added

yel l ow sol ution was stirred at

n-butyl 1ithium (

wa @58 Bssc chloride in ether solution (0.45 nmeCT/@P2MB5/001406

nmol )

solution was stirred at RT for

was added; to the

0.12 nm., 0.19 mmol), and the
-78 Cfor 10 mn. A
resul t_i9?g cl oudy pal e orange
O mn., then butyryl

chtorde—(0-0261t—019—mol)—and
tetrakis(triph phosphi ne) pal |l adi um(0) (0.003 g,
D. 003| nol ) we dded. TIPﬁ(Q,@Iﬂ%HoY@Eh&WIﬁ@J ution was
stirred forO%(h, "then quenched wit
sat urated aqu noni| JRStERF P> ﬁ&etegélllﬁrpr%[
arur ¢ 34251- 387
ngggu e i t Joned bg)tT 51351 Hm‘A@Iyﬂt mL
bt~ di £hl or onettha The eous ia vvas 149.2 (387)
extragcted wit@l of dichl or oﬁfé‘fbfﬁlaﬁée and the
conbi ped organi yers,were dried over MSO4
filtered, and congentrated to a yellow oil. Co] um
¢chr omat ogr aphy ( 20% EZt QAc/ hexanes) afforded 0.021 g
41% [of 1-[2-nmethyl - 4 6-trinmethyl-phenyl
4,5, 6] 7-tetrahygro- 2H- p) razoll @[Meﬁlﬂlﬂp@ﬁ@h n- 3f yI ] - but
an- | - ondt@sNa¢’s| i ght 1y i mpyigeRALShenyBld 5)@/70| l'| that
vas used withg rt her purlflcalon 20 TABLE 6 MH+
Cpd opser weeN S| rudt ur e | KefrAdyRzP- %@)PS#”(OER édrlﬁt ed WO 369
:20@?/ 77363 PETIEE2005/ 00}%}4% -3:31-b8tal-1-one O-
[ 7- (2| 4-D chive I (369)
fret hy| - 4o g Ay octh-o¥me; qasmpeundoNich 3| 4- b
| di n- - Y1} 2 387 |N N @rﬂ]ﬁudrged %@ (387) O
met hanone C  n-Rg, 1- [2- Met hy - EtON,
trimethyl- phenyl)4567|\/EN
etrahydro=2+ azotof 34
pyri di ReRroMNks gli an-| - one OllY/{a2 Msﬁ(yéﬁg()éz‘l@FSCCZH :
et hyl 1 oxi ne; und wit hedhbthlluske@vBees bg-acjd  Me
n-Pr | 1-[ 2aMa¥ Bl - 7} (2, 4, 6- PUHSD
63 tetrahydro-2H-pyrazolo|3,4- 397
Me Me | b]pyridin-3-yl]-butan-1-one (397)
O-isobutyl-oxime
Me
MeO-Nx 1-[2-Methyl-7-(2,4,6-
I~ trimethyl-phenyl)-4,5,6,7-
6d Me N‘N’ tetrahydro-2H-pyrazolo([3,4-b] | 104.2- 327
) Me Me pyridin-3-yl]-ethanone O- 106.4 (327)
methyl-oxime
Me
MeO-Ng'L 2-Methyl-7-(2,4,6-trimethyl-
~ phenyl)-4,5,6,7-tetrahydro-
Me—N,
65 © N 2H-pyrazolo[3,4-b] pyridine- $9.90.1 313
i M Me | - 3-carbaldehyde O-methyl- . (313)
oxime
Me




wWhb@goisn- 3-yl ] - but an-1-one (397)
Me MO N, e 1-[2-Methyl

10

trimet hyl

-phenyl)-4,5,6,7- Me-Ilv

tetrahydro-2H pyrazolo [3,4- 397 6-3 N M Me

1 0-i sobut pCFERI00E001406

- 7- (2, 4ogh-

trirrethyl phenyl) 4,5,6,7- Me-N 6-4 N
etTamydro- 2Hggyrazot o {[374-b] 1042327 Mk
pyridiin-3 -ethanone Q- 106.4 (327) 1 methyl-oxine
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EXAMPLE 20
7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2 H-pyrazolo!3,4-

blpyridine-3-carboxylic acid cyclopropylmethylpropylamide

HO,C
—

Me—N
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N

: )
Me

5-1

7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2 H-pyrazolo(3,4-

n-Pr

—_—

ﬁj

7-1

b]pyridine-3-carboxylic acid (5-1; 107.0 mg), 1-hydroxybenzotriazole hydrate (50.3 mg),

1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (72.5 mg),

triethylamine (93 pL), and N-propylcyclopropanemethylamine (49 pl) were combined

in 4 mL of dichloromethane and stirred at room temperature over night. The reaction

mixture was then partitioned between ethyl acetate and 1M hydrochloric acid. The ethyl

acetate solution was washed with aqueous sodium bicarbonate, dried with magnesium

sulfate, and concentrated. The crude product was chromatographed on silica gel eluting

with an acetone/hexane gradient giving a solid which was recrystallized from hexane to



6-7 326(326) Me Me Db]pyridin-3-yl]-butan-I-one Me
EXAVPLE 20

WO 200280 T3bDr 0- 4, 6- di met hyl phenyl ) - 2- net hyl - 4, 5, BCTEPBD5/801406
hydr o- 2H-pyrazol o [ 3, 4- bi pyri djgne- 3-carboxylic acid
cycl opropyl met hyl | propylam de e N O H®2C n-Pry Me-N
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dé % C%O 1- hydr oxybenzotri azol e hydrate (50.3

f [ 3- (dlnethylan1no)propyl] 3-et hyl carbodii m de

hydrochloride (72.5 ng), triethylamne (93 L), and
N- propyl cycl opr opanenet hyl (4§&L) wer e conbi ned

> 10 in 4 nL of dlchloroneth irred at room

t e”H%r@D%ﬂr@—\dH—lthﬁhbhn—_ft\@) [D8A&hYIoN (2, 86Xt Ehyeigeny €05,6,7-
partitioned betﬁg-n et hyl -tat- and 1M hyd hloric

aqueous sodlun1b|carbonate drled it h magnesi um
sul fate, and concentrated. The cr product was
chromat ogr aphed on silica gel elut i

recrystalli from hexane to WO 2085/.0

PCT/ EP2005/ 0406 9 afford 75.6 ng of
7-(2-chl or gr 4. 8- 0 et hyl phenyl )z 2- mejayly -tetra
hydr o- 2H pyraz X -b] pyridi ne- 3- carb i csacid

cyclopropylnethylprrpylan1de mp 120.6- 122.0%C 5
EXAMPLE 21 (3MaDi
[2-methyl -7-(2, 4, { nethylphenyl)-4,5,6,7-
t etrahydro- 2H pyra®oto 13, 4-bl pyridin-3-yl|

A suspension of 125 mg of 2-methyl-7-(2,4,6-trimethylphenyl)-4,5,6,7-tetrahydro-2H-

10 pyrazolo[3,4-b]pyridine-3-carboxylic acid (5-2) in 5 mL of dichloromethane was treated
with 116 pL of triethylamine, 56 mg of 1-hydroxybenzotriazole hydrate, 88 mg of 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride, and 52 pL of 1,2,3,4-
tetrahydroisoquinoline and stirred under an atmosphere of nitrogen at room temperature
for 20 h. The mixture was diluted with 50 mL of ethyl acetate, washed with 30 mL of

15 0.5M HCI, washed with 30 mL of saturated sodium bicarbonate solution, dried over
magnesium sulfate, and evaporated to dryness yielding 149 mg of (3,4-dihydro-1H-
isoquinolin-2-yl) [2-methyl-7-(2,4,6-trimethylphenyl)-4,5,6,7-tetrahydro-2H-
pyrazolo[3,4-b]pyridin-3-yl]methanone: mp 80.3-87.7 °C.

20 Compound 7-3 was prepared by acylation of 2-methyl-7-(2,4,6-trimethylphenyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-b]pyridin-3-ylamine (5-52) with propionyl chloride.

Compound 7-4 was prepared by acylation of 5-52 with methoxyacetyl chloride.

25 EXAMPLE 22
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- 2H pyrazol o[ 3, 4M :

Wi th propionyl chloridge Conpound 7-4 was pregared by
acyl ation of 5-52 with nethoxyacetyl chloride. S
EXAI\/PLE 22 WO 2005/ 077563 PCT/ EP2005/ 001406 - 100
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THERAY XHEL &i W éﬂ@l—%ﬂaﬁ%ﬁlﬁgg?%ﬁ a@cé%tteh TRe @i‘)mened or an1c extracts were
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rvashed witha8 nlhefbrinse Heigd over megmresiemself alemfnél %(hEpfﬁ’ﬁééO dryness.

kAL (s IBLn‘ﬁied on a flash silica gel column eluting with 10% acetone/hexane
solvent yielding 47 mg of the free base. The dihydrochloride salt was prepared using 1M
HCl in ether giving 49 mg of 2-[2-methyl-7-(2,4,6-trimethylphenyl)-4,5,6,7-tetrahydro-
2H-pyrazolo[3,4-b]pyridin-3-ylmethyl]-1,2,3,4-tetrahydroisoquinoline dihydrochioride:
mp 236.4-241 °C.
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2-[2-Methyl-7-(2,4,6-
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1. 7.5~ Me— ?Ij , Y Pyt [ 1 2364- - ‘
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EXAMPLE 23
7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-3-(1-propylbutoxy)-4,5,6,7-tetrahydro-2H-
5 pyrazolo[3,4-b]pyridine
CH(-Pr),
o O
2
NN — NN
Me Cl Me Ci
Me Me
1-15 8-5

A mixture of 200 mg of 7-(2-chloro-4,6-dimethylphenyl)-2-methyl-1,2,4,5,6,7-
hexahydro-pyrazolo[3,4-b]pyridin-3-one (Example 1, step 5) and 337 mg of
triphenylphosphine in 15 mL of dry tetrahydrofuran was treated with 124 mg of 4-
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1-13. Compound 8-3 was prepared according to the
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7-(2-chl oro-4, 6-di net hyl phenyl)
-2-methyl -1,2, 4,5, 6, 7-hexahydropyrazolo [3,4-b
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20  3-one was replaced by replaced by 7-(6-dimethylamino-4-methylpyridin-3-yl)-2-methyl-

1,2,4,5,6,7-hexahydropyrazolo[3,4-b]pyridin-3-one.
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pyrazolo[3,4-b]pyridine :
Me
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7-(2-Chl oro-4,6 Me-N~ di nethyl phenyl)-2-nethyl-3- N
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2005/ 077363 PCT/ EP2005/ 001406 104-104 M+ Cpd
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pyri di ne CTHpPoPr ) 2| Di e, ddicHldraphiehyl) 25- [ P-  Me- N,
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Cl
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OMe
CH(n-Pr), Dimethyl-{4-methyl-5-[2-~
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NMe,
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Me—N : dimethylphenyl)-2-methyl-3-
N 1-propylbut -4,5,6,7-
8-5 a M (1-propylbutoxy) 390-(390)
¢ tetrahydro-2H-pyrazolo[3,4-
b]pyridine
Me
EXAMPLE 24

2-Methvyl-3-(2-trifluoromethylphenyl)-7-(2,4,6-trimethylphenyl)-4,5,6,7-tetrahydro-2H-

pyrazolo[3,4-b]pyridine




NMe2 CH(n-Pr)2 7-(2-chloro-4,6- _ Q
di net hyl phenyl ) -2-nmethyl -3- Me-N N

W@ 100p/003¢3 but oxy)-4,5,6,7 8-5 390-(390) Cl MePCT/EP2005/001406
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15
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25

tetrahydro-2H pyrazolo [ 3,4 b] ;pyridine M EXAWPLE 24
2-Methyl -3- (2-trifluoronethyl phenyl)
-7-(2,4,6-trinethyl phenyl) -4,5,6, 7-tetrahydro-2H
pyrazol o 13, 4- bl %yri di ne WD 2005/ 077
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Ty cte bfarkln bnd LSRG M0 PETOY A0, "Thimfertie' s TELEY to room
Aeplratutepditabd ¢t 28 IthIpyf Al laodtSte dwdrhed wittli20en], 8P1M HCl and 20
59- 6% C. %gngound 9-6 was epar ed acco%{ji n(ﬂ to tﬂ-‘f d
prboEbiire diisd ovsiFBagR e UE sligfeed evagRIakgst to qragss. Lhe residue was

rified! Byﬂaﬁlﬂﬁli&h}’hgépﬂﬁgﬂlhbﬁf&ﬁﬁt‘%gﬁ@hﬁ gm%%&&t%@@gle%e assolvent -
Vigagg%gentig of XPmeetﬂ))f/l—S-(()Zr—(‘c)rri]glu(t:oromethay‘fﬁhehyl -7- 2,4,6—tr21methy1phenyl)—

4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b]pyridine, mp 59-63 °C.

Compound 9-6 was prepared according to the procedure described in Example 24, except
that 2-trifluoromethylphenylboronic acid was replaced by 2,6-bismethoxyphenylboronic

acid.

EXAMPLE 25
3-Bromo-2-methyl-7-(2,4,6-trimethyl-phenyl)-2,4,5,7-tetrahydro-pyrazolo[3,4-

blpyridin-6-one

Br:
—_—
N o
9.4
Me Me ©-4)

Me

Ruthenium(IV) oxide hydrate (22 mg) was dissolved in 35 mL water and sodium
periodate (684 mg) was added. This mixture was rapidly stirred while 3-bromo-2-
methyl-7-(2,4,6-trimethyl-phenyl)-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b] pyridine (1-3;
505 mg) in 25 mL carbon tetrachloride was added dropwise. After the mixture had
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Rut heni un(1V) oxide hydrate (23p4g) was dissolved in
35 nL water and sodium periodate (684 ng) was added.
Ehted raﬂ i‘&o‘ﬁ'i ?erﬂi?e?atﬁ?@éx@k Hight, '1§dp?&ba%1 ~iv§s é’&d@& Qﬁ@ﬂ-ﬁe Dcture was

netha 6-trimet hyl™ phenyl) tetra ro-2

iy é@roarbad’[dglm hesye | Tdiemaixiure gas né?&ﬁsrqégthrqqgh frtemaceous earth

CaBReRaLE RS Id s as added: dnonulaa, Al

e B R Ay B e R s e i megnesium

stifete egd senqeotatetedpe mtdmeeva@v]@ﬁomﬁt%naphddwlw@bﬂo afford 54.4
0 L 9r )

L B R T e

dﬂ‘pmhad%om%fkékth and extracted with

di chl oronet hane. The organic extracts were dried with

magnesi um sul fate and concentrated. The residue was

chronatographed on silica BRAMRBLESAG ord 54.4 5 ng of

'— :. -0 v‘ 6 hc1 DLl 4 : grtgl_ f;oivi’.vfao gzine
26 2-Methyl -7- (2 4 6, trlnethylphenyl)
-2,5,6,7-tetrahydro razol e 14, 3-b 111, 41 oxazine 10
OO O Me-T'i ON Me Me Me Me | )= P Me 9-5
To a solution of Me—N_

4-(2, 4, 6- trlnethy nyl ) - mor phol i n- 3 4.96 g, 23
mmol ) in DWVF Wee added POCI 5 nd the
sol uti on was stlrr for 2.5 hours. 13 was
renoved under vacuy nethylhydra2|ne ( was

added, and the 15 rdsultant m xture was rred for 2

hours. The reacti onMs xture was di ssol vedyjn
nmet hyl ene chl ori de and washed with water. The organic
solution was dried (Na2SO4), concentrate%‘ and the

rx%sa S G FATBL QO ARREH MR I GPhEE-3-GeUltioY, M Lbhol) in DMF
(17 mL) was added POClI; (5 mL) and the solution was stirred for 2.5 hours. Excess
POCI; was removed under vacuum, methylhydrazine (5 mL) was added, and the
resultant mixture was stirred for 2 hours. The reaction mixture was dissolved in
methylene chloride and washed with water. The organic solution was dried (Na;SOy),
concentrated, and the residue chromatographed on silica gel, eluting with 9:1
toluene/ethyl acetate, to give 672 mg of 2-methyl-7-(2,4,6,-trimethylphenyl)-2,5,6,7-
tetrahydropyrazole[4,3-b][1,4] oxazine as an off-white solid, mp 103.6-104.8 °C.
TABLE 9



t ol uene/ et hyl
2- et hyl

acetate, t

0 give 672 ng of

-7-(2,4,6,-trinmet hyl phenyl)-2,5, 6, 7-

wo edosalmads opyr azol e[ 4, 3-b] [ 1, 4] oxazi ne as an BET/ERIN0S/@1406
mp 1.03.6-104.5 C. 20 TABKLE 9 WD 2005/ 077363
PCT/ EP2005/ 001406 107 M+ Cpd observed Structure

solid,

Namemp (O # (predicte] d)y 2Z-NMethyt=-3-(2- ME=+
nonet hyl - phenyl) -7 % - |trifluo
M©@pd|6-tri rggt hyl - phenyl|)- 400 9:1 59-63 oy | Observed
4,5,6)7-tetr §-2r (|400) M NE™C mP (C) | edicte
pyrazol o[ 3, 4-b] pyridine | Me N~ ~
7- (2, 4- D chl oro- phenyl) -2- methyl -3-pyrimdint5-yl- d)
Me=N-1642—9=2 N4, 56;7tetrahydro—2H—360+-360)
166.8| d zol o[ 3, 4- t]pyrid'_ a2 M- O
17-(2,4-Dic enyl ) - i'ﬂffetﬁ‘{d 3 E‘f
et hyl| - 3- pyri\di n- 4-yl - 4, 5, GifltordvbetNylipigens1)97-3 N
tetrahydrl\? zol of 3 4'2%%9&&?1’?[8 - hCeln - b] pyri di ne 400
126.15| O @ Ji-pta 59-63
4,5,6,7-tetrahydro-2H- (400)
Me Me
@/ 4 pyrazolo[3,4-b]pyridine
Me
/=
N,
\_/ 7-(2,4-Dichloro-phenyl)-2-
Me—N t methyl-3-pyrimidin-5-yl- 612 ‘
9-2 4,5,6,7- tetrahydro 2H- 166.8 1360 (360) |.
Cl\:j pyrazolo[3 4—b]pyr1d1ne T '
Cl
N
\_/ 7-(2,4-Dichloro-phenyl)-2-
methyl-3-pyridin-4-y1-4,5,6,7-
Me—N, _ S PRIy 123.5-
9-3 N tetrahydro-2H-pyrazolo[3,4- 195.5 359 (359)
Cl\@ ~ blpyridine '
' Cl
Br
3-Bromo-2-methyl-7-(2,4,6-
Me—N, _ trimethyl-phenyl)-2,4,5,7-
N o rimethyl-phenyl) 2568
9-4 M Me tetrahydro-pyrazolo(3,4- 258.0 348 (348)
b]pyridin-6-one '
Me




wo edosalmgds o- pyrazol o] 3, 4- 258.0 348 (348)

5

10

15

20

3- Brono- 2- net hyl - 7-

trimet hyl

(2,4,6- Me-N

-phenyl )-2,4,5,7- N O 256.8 9-4 M M

PCT/EP2005/001406

b] pyri di n-6-one M WD 2005/ 077363 PCT/ EP2005/ 001406

- 108 Me-N a-- N~ 2- Met hyl - ,4,6-trimethyl N

hery 2,567 *etrahyu.o- 163695 M ve—258(258)

T pyrazo [ 1, 4] 0x&aai 10 Me: _COVE

8-(2, 6 ? DMK henyl XSy P B oM Eimén e

et hyl - 7- (2 ) r| met hyl -phesg)-2,5,882eteabydro-phenyl3.6-

1956, 7-t et c e e 8 agol 258 (258)

13,4-b ] pyri d| Me E)O\NlB%‘é%%]?[zi’%—%@]T%égkzgﬂynd n9184'8

assay| The bindi nNg assay|is based on the assay feported

by K. |Cee et al MeEur. J. Pharmacol. 1987 5

136:-419- 423 Herpgenatepreparattonr—herbrane

preparati q pof HEK293 ¢ells containing either| GABAA

alP2y? or MomRk(33y2|constructs were perforped

ccor diyag’t 0\ a nodi 1 ed PloeddmEL gy aRHUR 1Y

escribed b et al . |(sypidl-7-MNY-gikEKyR93| cel I s

iin D PBSMPON gh| ci um magnesi u& free; buffe?’ ad] useeg- 392
]9916H 7.4 V\Em Ent ri f ugedbsnyl-4:580 %efgahYéro-zo nﬂ728 (392)
ter | di scaM¥Ngg e supenpatlant oot NErRSHIEle W ’
esuspended in P buff er B%C%ﬁtrlf ed aet 1, 820 x
for|10 in. Aftrwards, the supernat ant was d| scarded

nd the pellet Mesuspended in ice-cold preparation

uffer (50 MM Tris HCL pH 7.4, 4 C and 150 mV KC1),

aomogeni zed for 30 sec using a BrinkmannPolytron

PT3000 (setting 6) and 15 centrifuged at 48,000 x ¢
for 30 in at 4 C The centgXANIEH PN and

honogeni zati on
a total

for

procedur e was regeat ed two nor

of 3 tines BErHHRS hig

HEFedi ng t he

e tines

The binding assay is based on the assay reported by K. Gee et al., Eur. J. Pharmacol. 1987
136:419-423.

Homogenate preparation: Membrane preparations of HEK293 cells containing either

GABA, 011 B2Y2 or GABA, 01233y, constructs were performed according to a modified
procedure previously described by Gee et al. (supra). Whole HEK 293 cells in D-PBS
(calcium/magnesium free) buffer adjusted to pH 7.4 were centrifuged at 7,280 x g for 20 |

m. After discarding the supernatant, the pellet was resuspended in the buffer and

centrifuged at 1,820 x g for 10 m. Afterwards, the supernatant was discarded and the
pellet resuspended in ice-cold preparation buffer (50 mM Tris HCl pH 7.4, 4 °C and 150
mM KCl), homogenized for 30 sec using a Brinkmann Polytron PT3000 (setting 6) and
centrifuged at 48,000 x g for 30 m at 4°C. The centrifugation and homogenization

procedure was repeated two more times for a total of 3 times before resuspending the

membranes at a final protein concentration of 0.5 mg/mL. Aliquots (30 mL) of the final

membrane preparation were then centrifuged at 48,000 x g for 30 m, and the resulting

pellets were stored at —80 OC until required.

35S-TBPS binding assay. Membrane pellets containing either GABA4 o1 2y, or GABA,

2B 3y2 constructs were thawed on ice, resuspended in 10 mL of 50 mM Tris HClpH7.4, 4
OC and 150 mM KCl and centrifuged at 48,000xg, 30 m at 4 °C. After discarding the
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m and the resulting pellets_ e stored at -80 C
until required. 20 35S-TBPS bi ndi ng ssay. Menbrane

d. ; oo .
P B A 0 oo TPl e o Tris HOLpH
104,75 “6fand 3 5omM K Q) #Heppperimately0.58g4nH PIGenmvhE@irating. [n ™S-

PR ClrmRitoR buldibe HRKSDs Bl Bk i ia Bl wish s TRS (5 aM

Sfinpd) avalt GABA (1 i) pe thestbsevers or psasepreod eompetitdDatdoncentrations

in ' f [1S: 4 and
R L G T o B ol S e o
ctomperaturat(+2th°C)l NBEecifBRS1dingpes assdyod withuydéresyxin (100 pM final
HEK293_ nenbr.anes re_incubated wth - TBPS-(5..n
Fohat B e el REHRES Shuthiie P BB hrouen crre
cfiltapepietionslptoaked re®i Papolyethylninaing folpwed b3@1 A1l widheowith ice

10 in,125L,inc i b r, of-Or our om

et GOsheRs Rt Bl En taha 20 Kl {88 epent of

Vb dudphdivadtivity wa p&@oriddd usdlg o RahadVicadplan P6 welieopcount

bi ndi.ng reacti o s. term nated by vacyum filtratian

CatIaRot e, AneBR oFf uP Sl AR b e dsicr GiprCh values of

pestycepyliedd wérs peffodnhalesindthe 3uftwire preghms AvtitvifyBaseand/or Prism

(}:é%lid. sh buffer (50 MM Tris HCO pH7.4, 4 C and 150 niV
SFi0Tk

surenent of 1o bound radi oactivity was
performed using a Packard Mcroplate 96 well topcount

scintillati op-counter. ,Anal_)asl_s_oi—ﬁgupet_u_l—on_c_urves
and esti mat i pFOBPOHIECH0 val ues of PIest conpounds| were
per formed using-the-sof twar ogramg AcCtj W [ yBase
and/or Prism (version 3.0) S‘l@gﬁpound pl C%%ss&%i 022,

a2R372 2-17| 5.8417 6. 978 3540 5. 423 6.88378-9 5| 921
7.016 15 EXAMPLE 28 -Pharmaceytical—conpositions—of

t he subj ect Corr'ﬁ‘ ds |for adfiFi strat]i on §18§33everal
routes were prepaped as desgghed 1 n [thi s7ygxgnpl el 20
Conposition for (ral Adnministration (IA) Ingredient %

AY

wt./wt. Active ingredient 20.0% Lact ose 79.5%
EXAMPLE 28

Pharmaceutical compositions of the subject Compounds for administration via several

routes were prepared as described in this Example.

Composition for Oral Administration (A)

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each;

one capsule would approximate a total daily dosage.

Composition for Qral Administration (B)

Ingredient % wt./wt.
Active ingredient 20.0%
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Magnesi um stearate 0.5% The ingredients are m xed and
di spensed i nto capsul es containing about 100 ng each;

Conmposi t
WL/t

PCT/ EP206%,

Crosscar

ion for Oral Adm nistr

on
Active ingredient 20. O?l/iQ/\D 2005/ 077363

= O-0-94-A4

(B) %

I ngr edi ent

06 10
MR sterate T

egs

Laciose 76.5%

?)Igé)bll stearate 0-5%

PVP

(pol yvin
conbi ne

y@wscanhelb:sma)deO% The ZLG‘igr edients are

el vrant

met hanol |.

s

formul ation is f

| ad 4
yl afttH—at-ea uolﬁlu

DUL;I_I UQ

@ﬁ%}:;';d and forned

into tab

conpound
Conposi t

| BB (Rl pritdpyirelidiad)out
bW ;

Admi ni stration (C)
Vﬁhellﬂgredléﬁﬁslai/@cdiﬂﬂﬁ@&lﬁﬁl aQuﬁted’ﬂéH@" d sohvast shch agmgthanol The

ion for O al

AMwy of active
lablet machine— 5 |
I ngredi ent %

Sodl m.ch| o hyl en Pr opy
ﬁlfné HOIE)ISGE Sﬂ@ %Tﬁﬂﬁoé‘i“%‘ts.’i 1 etg ogta@mngagqﬂttz&mg Fiowgive

%Bhipolan) Wﬂtﬁaﬁﬁpﬁro m%%ﬁnﬁé@ﬁ@er bi |t Co.) 1.0 g
Fl avoring 0. 035 Colorings 0.5 stilled water
gq.s. to 100 ni TF@WP@FW fé’ﬁ@ala‘?@n’fﬁl%@&oflé form a
suspensi OIB @7 al _admni stTa I%)% Jwt.arenterat
For mul atli (D) Ingredient % Active
i ngredi enttctO’eZQmQOM| um Chl or| d]eOQS to make isotonic
Water f 'Fdrhér"fé’etdd"" to— 160 L‘b.5g

Sodium chloride 20¢g

Methyl paraben 0.15g

Propyl paraben 0.05g

Granulated sugar 255¢g

Sorbitol (70% solution) 12.85¢

Veegum K (Vanderbilt Co.) 10g

Flavoring 0.035 ml

Colorings 0.5 mg

Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation (D)

Ingredient

% wt./wt.

Active ingredient

025¢g

Sodium Chloride

gs to make isotonic -

Water for injection to

100 ml

dai | y dPCEHER2002801406

The active ingredient is dissolved in a portion of the water for injection. A sufficient

quantity of sodium chloride is then added with stirring to make the solution isotonic.

The solution is made up to weight with the remainder of the water for injection, filtered

through a 0.2 micron membrane filter and packaged under sterile conditions.
Suppository Formulation (E)
% wt./wt.

Ingredient
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solution isotonic. The solutigpis made up to wei ght
with the remai nder of the water %or i njection,
filtered 2T cron Egegr ane fitter—and
packaged u Nﬁtzizlk}ee‘rHII tefré??)e condi tian ! )815 Suppository

For nul at j Boly¢tEylend glyeogied ent 9 MtS%Wt V\D 2005/ 0773638

PCT/ EP20 tent—1-0%
Pol yet hy’og?%ge\tgﬁy%%lycf%%mﬁ 5% %ﬁ(y;et hyl ene gl ycol
4000 24.5% The |ngr edients are nelted toget her -and

xed onastea and d|n I S .

Seratisgeareagteb gt aEmeRe S gkt B handnaumied iajo molds
Icagfaelﬁhgltss;g@taamlghﬁctlve conpound. 0. 2-2 Span 60 2
Tween 60 M neral oil Pet r ol at u 0 Methyl
par aben O 15 Propyl p&ggia@él atl (butyl at ed
hydr oxy DOiddfediasd Sol'€) VAter q Sorabl0 S AIT of the
ingredients__except water are conbined and heated ta
about GO@VWWWOWOPﬁdng A suffPéi%ent quantity of
wat er at"ghggy 60C s then addethw thvigorous
stirring . to enulsify the ingredients, and water then
added q.|sTwedsod® 100 g. 10 Nasal2Spy Fornul ations (G

Sever al 0 bprUHbIUHb con
0. 025-0.gl perceﬁ]t active conmpound are prepared as
nasal sprRgtrdlgnmul ations. The fpi@rul ations optionally

cont ai n Ragtiveinhgredi-ents—steh_as,—Foer—exanple;
m crocr ysV%ﬁYFR%a%% | ul ose, sod 9%15
car boxynrepﬂa)pbrlqalréhehOSe dextrosgg.0and the TiKke.

Hydr ochlie i Lg—?da_ust_ls_pH_lhe_
Y 8li vered via a nasal

nasal sp
Water qg.s. 100

spray rretaﬁﬁwﬂe)purrp

All of the ingredients, except water, are combined and heated to about 60°C with stirring.
A sufficient quantity of water at about 60°C is then added with vigorous stirring to
emulsify the ingredients, and water then added g.s. about 100 g.

Nasal Spray Formulations (G)

Several aqueous suspensions containing from about 0.025-0.5 percent active compound -
are prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust
pH. The nasal spray formulations may be delivered via a nasal spray metered pump
typically delivering about 50-100 microliters of formulation per actuation. A typical
dosing schedule is 2-4 sprays every 4-12 hours.

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
modifications may be made to adapt a particular situation, compound, composition,

process, process step or steps, to the objective spirit and scope of the present invention as



typically delivering about 50-100 microliters of
formul ati on per actuation. A typical dosing schedul e

WO 300804736pr ays every 4-12 hours. Wil e the preBENEP2005/001406
i nvention has been described wih reference to the
speci fic 20 enbodi nents thereof, it should be

uafgx?e’dsih%éicmmt QS8 niddifida@Ond Maf bemadt withalt dephtttisFrom the true
modi fications maybe nade to adapt f.pa[tl ul ar
spirigand m@pe@émempow%%ﬁmu@&e ey grBes With refersaee to the
%ﬂﬁ)%ﬂ% IR _§1’ong QithBe Al L6bd HRqBRkIhts BRAIGLRRE Rfms are
the present i nvéntion as 2005/ 077363
POTEP2005/ 001406 -112 defined in the clainms. Such
nodi fi cati ons maybe made wi thout departing fromthe
5 true spirit and scope of the invention which should
be determned with reference to the follow ng clains,

Aiagenis patenheplichtionseag ublicatiqns visadantthisepphgatien az ikeby

(i‘fljlc%hg%fa?e.rd%x r@f@%égltc% heB eflitetPRE §Mb8rpdR& Bhe same extent as if each

app ations an ubl'ications cited’in this,

apividoalt fatantapaseriepplisption ne priliseor werssoripdizidsnbpdenpted.
their entirety for all purposes to the sane extent as
if each individual patent, patent application or
publication were so individually denoted. WO

2005/ 077363 PCT/ EP2005/ 001406 -113 Cainms 1. Use of
a compound according to fornula | for the preparation
of a medicanent 5 useful for preventing or treating
di sorders alleviated by a positive allosteric

nmodul ator of a GABAA receptor: RL A% R? N (; ~Z>m N
NY R3 wherein: 10 R is -ORa, -NRaRb, -CR RdRe,
CHRf R9, CO2Ra, -C(O NRaRb; cyano, hydrogen, C2-10-

al kynyl, Cl1_6-hal oal kyl, hal ogen, -(CH2)0S(O nR,
-(CH2) 0S( O 2NR32, -NRfSO2R1, - C(=2)R , tetrazolyl
CO_3 allcylene-lIla or -11b, C3_%-cycloal kenyl, aryl,
or heteroaryl, where each aryl or heteroaryl is
optionally substituted with one or nore substituents

i ndependently selected from Cl_6-allcyl, Cl_6-al koxy,
Cl 6-al kylthio, Cl1_6-al kylsul fonyl, 15 hal ogen,

d -6-hal oal kyl, cyano, nitro, -C(ONRaR ', and - NRaRb,
where RR and Rb,
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3 nonadj acent carbon atons injihe al kyl chain

optionally can be replaced with -0-, -S- or -NR Rh
NNPN(~( P1.41 N - 4- -"t-" Rn Ha 11b 20 R2 is
hydrogen, Cl_6-al kyl, C3_6- G oaIkyI

C3_6-cycl oal kyl - C1- 6- al kyl , alkylcarbonyl

Cl_6-al kyl sul fonyl, aryl, or aryl Cl_6-al kyl, mherein

said aryl or aryIaIkyI is optionall substituted W th

dne W ofor compbund aceondisgitn (fepeﬁléelnf\glr)ﬁhs erepraipnf pfommedicament
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subsﬁa@ﬂBéﬂrmmphnone or nore substituents 25

i ndependently selected fromthe group consisting of

Cl_6-al kyl, C1.6-al koxy, Cl1_6- alkylthio,

Cl_6-al kyl sul fonyl, am ng&ul f onyl

Cl_o- nnnoalkylantnosulfon |, d{-Cl_6-

al kyl am nosul fonyl, hgl o én~ a @ghaloahyyl cyano,

nitro, and - NRa"Rb" Rb" are each

I ndependent |y sel ect ed fr5n1t grﬁup consi sting of

hydr ogen, Cl1_9- al kyl, and Cl1 8- al kyl carbonyl; WO

2005/ 077363 PCT/ EP2005/ 001406 -114 RR and Rb are each
indwbenﬂently sel ected fromthe group consisting of
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het | h
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phenyl, aryl, or heteroarygegroups is optionally

substituted with one O@p&ﬂ nore substit ts
|ndependently selecte n1the group n&j sting of
Cl_6-al kyl, - Cl1- 6- al @)y~ am no
d-3- alkylantno dlalkylantno - dp@myl Cl- 6-

al kyl, cyano, acylantn Cl_6-al kyl sul f onyl ,
Cl_6- alkylsulfonyloxy,lghd halogen arfd each of said

TS P e B .5 R R S DR L Bl Gregallgtcarbony

t akén. staﬂg’ﬁulfenylvwrlyh ot mel-Gi-s-abyk thmlmkald; aryl begrylalkel is optionally

at t QENER8 WA he or more substituents independently selected from C1 s-alkyl, C;.
¢-haloalkyl, C;¢-alkoxy, and halogen;

R is aryl or heteroaryl, each optionally substituted with one or more substituents
independently selected from the group consisting of Cy.¢-alkyl, Ci.¢-alkoxy, Ci.¢-
alkylthio, C;.¢-alkylsulfonyl, aminosulfonyl, C;.¢-monoalkylaminosulfonyl, di-C;.¢-
alkylaminosulfonyl, halogen, Cy.s-haloalkyl, cyano, nitro, and -NR*RY, where R*
and R®" are each independently selected from the group consisting of hydrogen, Ci.o-
alkyl, and C;.¢-alkylcarbonyl;



het erocyclyl or heteroaryl ring selected from the
group. consisting of pyrrolidine, piperidine,

wheovspires i di ne, tetrahydropyridine, PCT/EP2005/001406
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1, 2, 3, 4-tetrahydroqui noline, -114-
1,2,3,4-tetrahydroi soquinol i ne, tetrahydropyrin dine,

hex ahw P Mtﬂn@bﬁ@hdenwge&ﬂﬁdl febhfi@he grlonp fcaﬂdﬂﬂfhg of hydrogen, C;.o-
mor phol i ne, i m dazol i ne, roIe

i i @b Ces-hydran , CoeHkeP-Cardlotigs ]éﬁ%lbqaﬂ%éﬁwxy-cl &
sub IG%QHW&W&@I @, TR Sy STOSATifle B b Syl, =6, €5 @ﬁ:loalkyl , Ca.6-

E&oqu%%k g@gﬂ%conﬁ;é %%&aﬁgté?g %ﬁcyl C?);%eteroaﬁkyl Cié- ammoalkyl
CL- Grrfth 5Q¥Yor! %lnocarég ¥, 5%7ar§)aﬁ<‘§'l @@1%1/&0@@1}71/ |heterocy|clyl Cy-¢-alkyl,

acyl am no am nocar no

am o Iyd s eranth ST 43T 15 R phenyl-Co sty diphenyl-Cs.
al k% aﬁﬁ;ll @%1 oﬁgl &ﬁfﬂnﬁﬂ’;ﬁéﬂbfsﬁ’tﬁh)féc?&@cféﬁbnb%ﬂ% ?’ﬂbelow, and Cys-

25 groups is optionall
substkyt mbe@twmdtwﬂmh@thm Cm‘FYéIOQHWh Mbm&mw@erem each of said

S el §$ ‘F%JC&X}H{%H}%C}%F g%@%{oar@ﬂ&#% &?c dﬁéhy substituted with one or

d| alnkyrk anbstioyengsid depeandgedty, selented densh ﬂ@fgrgap gonsisting of Cr.s-alkyl, Ci.

0 AR o AR ey SECEUBRAHEE, S AR .
pi petkyllicyarlo, crytnnmhol Gwalkylmlfq@ayb@a@ﬂw&u lfgndosy, a@bhaogen, and
I S hXc%r S5 a 93%3 ﬁsﬁpt%ggéhkx%t)&ﬂas@sutu oraﬁsubsﬁélté’m\glth Cie-

aré eac |n group
consﬂsiwng of hydrogen Cl 9- al kyl, hydroxy

bky I
=G 8 BB R B B e e apesrag
h et é]leta:c?qayldyl ex@lett%oaﬂykiylhg selzstedt fcqmltb@gﬂoylp consisting of pyrrohdlne,
6- cypéff k‘k‘éfp’spegﬁWr teg‘ ﬁoljmdlfle’&f-’asfl Ay droquinoline,
het 6[2)3;4&éuaﬁydtmfcmp[r;dlm@;]teﬂalmdkmbynmﬂdmw he)&!iydropyrimidine,
ClL 3-alk h Cl- d Cl kyl .
Sub ey Pl ROt RrorpRas Kyt Bl o Phigleu iy imidazole
gr Oﬁ\ﬂlerd\k&h of snidaafs 1©f)pﬁateﬂilyeyb‘dtmaﬂe& y\hth qteamyhoreantystifuents
or ter r S 1S5.0
one Sgrirp e PR SRR E AT T Cne Sibor o dRalloh Ci
Pdlsﬁﬁaﬁ@&p@am@ﬁ%cr ddkylsel. @-@hﬁ@ba{lkytb,lmﬁ lh:ﬁ:y!;ﬂhﬁtép, arril(mocarbonyl
consi stin al.oa - 65 oxy,
i ROk gk OSSR A gt SO
hal a@glulfeny lﬁnlrﬂ)n Qmﬁﬂ)salf&h AKR0, 4 dﬂ@l wherdiédthaf said phenyl

ﬂle;/ %L%gskggﬁ?tggﬁ y su tuéecL e 8%: Rg moa% :u%se 1r%ﬁepen%]én&y selected
C3- Graay ¢, Qalky lc; YJ |5Qtﬁt'bk% a1‘@13106(353 alkylamino, C;.3-
cycloal | kyl alk I

den
C3- li@pa@yemcyhﬁa@wﬁn eshef e éﬁn&&imps opgonally
al k%é%ﬁwt}tuted or d1subst1tuted Wlth C1-¢-alkyl, or is contained in a pyrrolidinyl,
C3- 6- heterocycl¥@ -Cl-3-a kylldenyl
ar y [pieridiog RoTHbekRYY or }%}PVF‘ZIHYl group;

| il al o a" b
edt er;gig%én, dréx;a dﬂé u@g%ar NR R

ta@ Adarge ea@ln&ieﬁ?ﬂéfm ts eCSEdaﬁrWlth@éwp coppiging 9f bgdiogen, Cro-
L t ]
opt A Ty L T B O SRR ARG, heteroally)

i ndé}@@md@’ﬁb’l,@e’@é@@dﬂe@l f-rlish €1.5-67@pAgil, Coa-cygipalkyl-Co. a-alkyl di-Gs. .

glh%' F% 1a1§ylaéﬂgp el agefi h@@uéar?ﬂ hxdeﬁm;nml s-alkyl, phenyl
t akdn- 3t2d]gé,t mplnervd-ﬂmsdaﬂ@l end %«n aﬂ@fl wbs@wtqdqwh bo@ a Cs.¢-cycloalkyl
att %%H%%hegyl g4dB, ¥hrkid each of said cycloalkyl, phenyl, aryl, or heteroaryl

groups is optionally substituted with one or more substituents independently



cycl oal kyl or heterocyclyl ring; RR is hydrogen or
Ad-lo-alkyl; R5 is C2-10-alkenyl; 15 Rhis H or

wa@2e03nadskyl ; , R 'is' Cl_6 alkyl, 'C2_6-al kengCT/EP2005/001406
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Cl- 6- het eroal kyl - or phenyl opitpnal |y substituted
with one or, nore substituents independently sel ected

fr ors]%l fdkﬁp&%@ig@?%' c%hkl%goéf éfja a@kaﬁl ¢(1yé halglkyl Cl 6 alkoxy, amino,

| Koxy, "am no,

c1 E—1@I1aﬂ¢yﬂ<a}mam @os- dnagl@rla@uyormdi@loganwl cyano
gnén% gE0Q, tﬁ.ﬂ]nztgg%lmgr%bsfﬁllr% Q @Waleng%ro%g%ls %Eﬂe& ghhoayl -MHlidenyl, Ci6-

aloe

C2- ﬁie’atdeékﬂﬂdpnﬂlCﬁsfMEQﬁwr 33«;? Cors- Cpfylpla]&iV]ilﬂ}i g-allolidesyl, Cs-6-
CR:,H2|§YC C)aélés‘)eloélhsl\l a%ky@dgﬁ}gﬁé Cg(—he(}%o%ﬁflhﬁﬁyl Cﬁsaheteﬁ)'wclyl Cis

consllqhdengrl ;. 6H}E¢h’rog€1'yl (Iij3-a@<y2-513+aﬂ<lwll1denyl aryl- C1 3—a11<y11deny1 aryl-

Cl éqséTa%}’ %ﬁ]gbailf}%gfnygghg? r §Pé}{a éﬁ(ﬁhl(enlyl and heteroaryl-C,;s-alkyl-Ci.

Cl G-afityki &y}d,avﬂmayileadﬂ)f sﬁrdadyk]oxlicylcaryk oa hktytqaayl lgornps is optionally

i é%‘?sg%‘é*ﬁéﬁyﬁ’l W Qréi‘?rﬁfjs‘?%?e%%ﬁf-%gl-)%ﬁfn@ Se?ek%dl%m Cre-allyl, Ci.

Cl_3- }ﬁlﬂaﬂqal(kl;gLa.lkomrﬁrﬂmoaﬁbg}aﬂcbflaﬁilg@-@lsl«yaﬂcylamlno, and halogen; or

et er.oc l.
ﬁ%@@ &9@ nd%g%thgrl @bﬂl chlgﬂny v?/lg)f:}} @fyégeaa‘t‘%ﬁxe’d to form a Cs.7~
het ¢ Qaﬂk&l,orlhete%@alwﬂmga 3-al kyl, phenyl-d -3-al kyl,
%fp )’E%l é(g ]g kyl, and Cl1- 3- aI kyl substituted
I 32162 Cl oal kyl and a phenyl group,
WigJ €1 - agagellgﬂ of said cycloal kyl, phenyl, aryl, or

h%t er oar%l ?ups is optionally substituted with one
t}bg&g}i tuents independently selected fromthe

%I]’_‘Pslé@l é&EﬁSCﬂ th@n}fPfC&lh&er@h}k | ot $hknbt dyalopallkstbstituted with one or
a

di alfR%Eégg%ugnr%nw}%GRif}de&iY ?l%t%%mmébgﬁ@upggwlgtmgn%f Cre-alkyl, Gy

Sal- g—lﬁh&%ﬁ gtléé;g%ﬁbof C%nallao Klom %K(Yla&gﬂé ,00y4- Q]?élkty}agﬁg?, hydroxyl-C; 6-
évanqna@éaramd?sm@w@& bt a&lf'Yéﬂﬁf@ Py Rnd bﬁlogen,

\@k&%@?ogJ@ﬁéal@@bﬁ?@@@ﬁﬂo@ﬂéﬁ&amﬁ&ﬁo idRlare

ther with the nitrogen to which they are
& isd e @ S MBin heterocyclyl or heteroaryl ring

Sels@s ffIr om the group consisting of pyrrolidine,
pi ﬁer%ngﬁ honopi peri di ne, tetrahydropyridine,

va CBOIZlNQ:R;r ahydr oqui nol i ne,

Ay B SNSRI o AN O g

m)f Fﬂﬂ@ﬂ,l (heCe hﬁdr@éiwék}ﬂ,rfé 6-‘«%@%’@“1%1; Cpmaﬁqgh@alkﬁln garboxy-Cr-s-alkyl,

s u bg(?ll“ﬁt Al‘?%)afcmgﬁﬁo nleé_o r ?gl su s‘f tg llgl)t%lﬂlzlﬁ? gpt%gggéééﬂkg bCas

f r omytlhelkg]r@umﬂwh di-6% i evglcatkyhide @iyl Cox&lete@qaﬂsyl»a@uqulmlnoaﬂwl

Mggac%égr?}hl@'ll_ya]kyl, cyano-Cy.3-alkyl, Cs.g-heterocyclyl, heterocyclyl-C.3- alkyl,

aryl, aryl-C, s-alkyl, heteroaryl, heteroaryl-C s-alkyl, phenyl-Cy s-alkyl, diphenyl-C;. -
s-alkyl, and C;s-alkyl substituted with both a Cs-cycloalkyl and a phenyl group,
wherein each of said cycloalkyl, phenyl, aryl, or heteroaryl groups is optionally
substituted with one or more substituents independently selected from the group
consisting of Cy.¢-alkyl, Ci¢-haloalkyl, Ci.¢-alkoxy, amino, C;.3-alkylamino, C;.3-
dialkylamino, hydroxyl-C;_s-alkyl, cyano, acylamino, C;.3-alkylsulfonyl, C;.3-
alkylsulfonyloxy, and halogen, and each of said amino groups is optionally

monosubstituted or disubstituted with C;s-alkyl; or
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Cl1- 6- al koxy, C1-6-al koxy-d -6-al kyl, C1-6-am noal kyl,

acyl, acylam no, am nocarbonyl,
wamisocassbonyl - Cl- 6- al kyl , am nocar bonyl am no, PCT/EP2005/001406

am nosul fonyl, 10 Cl1-6-al kyl sghéonyl am no,

am nosul fonyl am no, and phenyl, wherein each of said

1M Ry RY04r0 vlken kSgett nathaht mtadglaﬁ té titichdhayi drb atimdhed form an
nore grou s i ndepen entl?y; f% ected fromClL 6-a ?#pg(afldne
c1 hseim | Ry heteropryd IggRYSSSS € SSIPE R R & olidine,

er1cﬁné‘|M%@ﬂ1n@f@raﬁ?ﬂ@@?ﬂdm@ﬁﬂ2 sactatratiydaquinoline,
am groups IS opti onal |y I%)nosu

i subscleieaapen i kg iR B HBP e
p@ggio‘ﬁ'd @ézi?l'e%&ﬂioﬁﬁle SRz, | ?ﬁfble, p;&azole, and imidazole,

razi ny m sl or 2; nisOto, oi sO

s ‘@hftrc eath Cﬁ@alérﬂﬁfgﬁé:ﬁ aptigaaly ﬁ@é%l?eéw Q%WICmaFe O ubsBruents
ONel @A Jin Moty SoMeing SFR{doxR 0xb/BL FEEA L] 5y tioxcyalkyl

accept ereo

e use_accoydi ng
cl aCiws Mr%rmalkw}’dccaﬁ%bﬁm“ﬂaémﬂo%ﬂpﬁfﬂfnacyé%f%%odl ng
to Lol '&@ gll Qm%%l%bﬂyl- C—fi:l)ﬁi{g %mgﬁylamﬁmmosulfonyl

hal ogéen

( @)@Eﬁf@lﬁm@l@mnm NRIDSQE 1y aI@(lec)q:i pheayl whetein each of said

opt ﬁbengr%[rogg lbs?a? llg 3&%{%1;}1%1 o %ﬂrggré@s independently

i nd&ﬂmmdiefmm;@ua;a&lw&;@rs l@a&oadhylﬁlm-ﬂ%wm RNiNGy C(us)alkylammo, di-Ci-
hydr oge OP% nd

o 5 Bl 58 Blogthla Bugt0aiddmin SRR s e LS

co nﬁio&bsulgtﬂnftedmddm@sht@ﬁjw@ Cg-s—aél{:){l,}qr is mntalpf: 311 q:pyrrohdmyl

and Rd tak nto r ent group sel ected

f r oRWPEHIRY gf%?ﬁ&dgf?f ﬂffp?ﬁé%%@&al Kyl i denyl

&Bis6-eeel oal kyl i denyl, C3_6-cycl oal kyl -

Cl-ékﬁ%kylidenyl, C3.6-cyc|oakyI-C1_6-aIkylidenyl,
terocyclylidenyl, 35
@%@td‘ﬁ;t erocyclyl -G _3- al kyl i denyl ,

terocyclyl al kyl - C1_3- alkylldenyl
BF@Q‘E% 3-al kyl i denyl, aryl - Cl-3-al kyl - aIkyI|denyI
BelRAiaail lisoders *racahi(cy bi mlenydcemanmixtures of isomers, or pharmaceutically
heteroarégﬁ 6- aIk -C _3-al kylidenyl, wherein each of
G5l AODIBSORITTEE PITEPa00k] 001406 - 117
cycl oal kyl, aryl, or heteroaryl groups is optionally

nor e ubstltugnts

Eﬁgit %E%@ryw(g&@g@%ﬂp bcogm?yfl is 2’ compound according to
ClJQnBﬁlQ? ¥Mbrein: C1- 6- al koxy, an1no Cl- 6- al kyl ani no,

CL o B kg PR Rk CRRRE Salogi deon o o R G RERL RS 01w,
Cl- 6- al KQ¥X'SO,R’, -C(= Z)R’ tetrazolyl C.s-alkylene-ITa or -ITb, OR?, or NR'R%

R’ is optionally substituted aryl; ‘

R* and R® are independently hydrogen or Cy.¢-alkyl;

R® is (i) hydrogen, hydroxy, Cy.¢-alkoxy, or _NR*R”";and R? and R® are each
independently selected from the group consisting of hydrogen and Cy.o-
alkyl; or, '

(ii) R® and R? taken together form a divalent group selected from Cy.¢-
alkylidenyl, C;.s-heteroalkylidenyl, Cs s-cycloalkylidenyl, Cs_g-cycloalkyl-
Ci-3-alkylidenyl, Cs.s-cycloalkyl-Cy.¢-alkylidenyl, Cs.s-heterocyclylidenyl,
Cs.s-heterocyclyl-Cys-alkylidenyl, Cs.¢-heterocyclylalkyl-C;.s-alkylidenyl,
aryl-C,_s-alkylidenyl, aryl-C;.s-alkyl-alkylidenyl, heteroaryl-C;.3-
alkylidenyl, and heteroarylCy.¢-alkyl-C; s-alkylidenyl, wherein each of said



5 Cl-6-alkyl; RRis hydrogen or O _lo-alkyl; R9 is
C2-10-al kenyl; R is Cl 6-alkyl; and nis O or 2. 10

w@200Fe7365e according to claim2 wherein sai d POIVEB20E001406
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s a conpound according to formula (I) wherein: RL is

CR RdRe, C2-10 al kynyl, chlorine, bromne, -(CHO0S(O™"

R, - (CH2)&s68) rh’&fﬂ@@ ol is SptioAhRy svlb'ﬁﬁﬁtecﬁﬂﬂh one or

Rd are hydr%gen cﬁlﬁ%@% g IS Cl-ﬁ?glz;lldkv 6%1{5, R _an

t oget her aﬂéoﬁﬁmb“ﬂuﬁﬁk§¥kﬁ e Oyl elrs rshQOQkﬂ

Cl_6-al kyl ’Cl &g%tﬁlrfg kyl- la-ﬁﬁﬁo Ltﬁ-@l%%!gﬂﬁhﬁﬂ) ] halogen and
un

claim2 wheréin conpoun I'S a_conpo accord

to 20 for rRiliahydrpgantar(eiorllpnands Rt shidsasey Cio- alkyl or C - alkoxy-

CO0- 3- al kyl gne h%ﬂ or -11b; Rh is hydrogen or

Cl1- 3- aIkyI . e use according to any one of cl ai ns
1to & Mhﬁkeymunﬂélné@Vbanent is useful for 25 the
treat ty disorders,. as panic disorder with
or wt out ngragﬁobla agoraphobla wi t hout history
of pad13861§dkﬁemxlphob|as soci al phobi as, obsessive-
COﬁpu|SI%P %_sorder stress di sorders including

post - 't 3UmAtT ¢ and acute stress di sorder, generalized
or substance-induced anxiety disorder; depression or

?eggjggr&s%%c%gf r(l)géiec aim d{l %ll')?lm siéus dcdo Odlnd 8§ g%&ﬁggu&ﬂc%grdmg to
schiarantis @) iwdereid0 Iearnlng and cognitive disorder

Al zh d t def i
e e R B SR 5018

2s o TCa@CH@;ﬁ“(?%NF’% ml‘é"“ec“%ﬁ?' ool comasi i on

For  pribvBRY g b Eppaaiad) B coraey o & il SPRgopy Mg Cre
35 IOOSI Ual\k?ll@énlypéidell"lﬁhyﬂ}dglérﬁéml @ﬁlkyﬁ GABAA r ecept or

sai d cgnp SIIB n conprising a therapeutically
ef f ect aiTe) of a conpound of formula I according

to any one of WD 2005/077363 PCT/ EP2005/ 001406 - 118
claims 1 to 4 and, _ individual isoners, .racem c or

onTheBesAceonding tcleim grvheseimspid compoppd isAcHpRumdscqyding to

phaﬁgﬁﬁﬁygbg@khynacceptabIe salts thereof adm xed with
at | east, one dil uent exci pient or carrier. 5 7. The
pharnachEﬂ@&ﬂobﬁﬁpnékﬂﬁﬁhﬂa@édﬂb#ng to claimsé,

wher ei nps i Riyan BRESYLAGE!

5. The use according to any one of claims 1 to 4, wherein the medicament is useful for
the treatment of anxiety disorders, as panic disorder with or without agoraphobia,
agoraphobia without history of panic disorder, phobias, social phobias, obsessive-
compulsive disorder, stress disorders including post-traumatic and acute stress disorder,
generalized or substance-induced anxiety disorder; depression or bipolar disorders,
single-episode or recurrent major depressive disorder, dysthymic disorder, schizophrenia;
learning and cognitive disorder, Alzheimer's disease and attention deficit hyperactivity
disorder; sleep disorders and disorders of circadian rhythm, convulsive or seizure

disorders, as epilepsy and pain.

6. A pharmaceutical composition for preventing or treating disorders alleviated by a
positive allosteric modulator of a GABA, receptor said composition comprising a

therapeutically effective amount of a compound of formula I according to any one of .



10

15

20

25

conposition is useful for the treatnment of anxiety
di sorders, as panic disorder with or wthout

wag@saptsebi a, agor aphobi a wit hout history of pROi/&P2005/001406

di sorder, phobias, social phadbBas,
obsessi ve- conpul si ve di sorder, stress disorders
I nelaitls Ngo po&id, tndividatl omes, raemicoshoressediis atidres of isomers,

general i zed or substance- | uced X di s : .
deﬁPfégfg? ﬁﬁf?rafestos Pgﬁabf&F%ePﬁa?g’ FegeRele é?l ‘ihswé’g 3%@%@ at least
I ek dQ0Ent@icHierd@peasit.ve di sorder, dysthymc
di sorder, schizophrenia; |earning and cognitive
di sorder, Al zheiner's di sease and attention deficit

yp eﬂr%‘iﬂ'ﬂai«&hidéuﬂtafﬁ e5:ABbsitish 8ePrdlhg eF €leihs6,anitbréih 3at gk Emaceutical
of circadian convuIS|ve (o]8 Eézure di sor

m
GRIPONIES 15 f&aeﬁrea%erst of pndg 1525 A dfsarqer with or
‘ﬁithox’ﬂ Jg%rthome({g%hfbho%]a Wlﬂlcgﬂﬁfs%ry@ c aislﬁﬂé)l' hobhsSocial
al oal cyano, - (CH2) 0S( O;nRI % 02 R12i
pm@@e ss1vee(0£zatﬂ@3ve disardlgn sfrgs dpgre r%ﬂnrz E’rgé’qu fragmatic and
3ddRe stfss Gildidel &Yéral%@ "o?k&bs&ntc@mcageég aﬂﬁ&?@hs%@&é?t depression or
car%on atons | % the al kyl chain optionally can
bipolaa disarders, pinglg=episode o raqrerenimpajor depreyyive chs)ogsde(rcf})zsfrymlc
%5@1618 ;{:: z 6#1.1? ng léa?nfﬁ%%)?/lggggmug dorAkK Wz&lﬁmer 5 dise disease and
aﬂtmmcbﬁ@@hypermwgy disryder; steEp élsﬁ %mndthsorésrsmé qrgadlan rhythm,
der€a6 Qﬂﬂédﬂ substituted with
a%%hg?kﬁ%Sé%%gg§¥%fﬁegtgmﬁﬁndep éently sel ected from
the group consisting of Cl1 6 allcyl, CL 6_all coxy,
1 I 6_al kyl sul fonyl am nosul f onyl ,
g Oﬁﬁé%Fan1no%ulfonyl C1_3.
dlallcylan1nosulfonyl h Iogen " Cl1- 6- hal oal kyl , cyano,
nitro, and - NRa" RI%V\,her A2 [ 0773683
PCT/ EP2005/ 001406 - ®#4% Ry’ "Rb' are each
i ndependent |y sel ect ed fr eyroup consi sting of
hydrogen, Cl_9-al kyl, and C1R9 _al kyl carbonyl; Rf is
hydrogen or C |o al kyI
wnerein:
R! is CHRRE, Cy.1p alkynyl, C;.s haloalkyl, cyano, ~(CH,)oS(O)sR}, -(CH,)6S(O),NR,
-NRISO,R}, -C(=Z)R); tetrazolylA Co.s alkylene ITa or IIb, or Cy.jp-alkyl wherein 2 to

3 nonadjacent carbon atoms in the alkyl chain optionally can be replaced with -O-

, -S-or —NRf;
1 /2 )
( Hz)p ( Hz)pl}I’

—ede h

R

a IIb

R? is hydrogen, Ciealkyl, Csscycloalkyl, Css.cycloalkyl-Cys-alkyl, Cis. '
alkoxycarbonyl-C;_s-alkyl; C;.¢-haloalkyl;

R® is aryl or heteroaryl, each optionally substituted with one or more substituents
independently selected from the group consisting of Cy.¢.alkyl, Cy.g.alkoxy, Cps.
alkylthio, .Cl_s_alkylsulfonyl, aminosulfonyl, C;.s.monoalkylaminosulfonyl, Ci.s.
dialkylaminosulfonyl, halogen, C;-¢-haloalkyl, cyano, nitro, and “NR*R”, where
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RO is C2_10-alkenyl; 5 Rhis Hor Cl_3-alkyl; R is
Cl 6 al kyl, C2_6_al kenyl Cl_6- heteroal kyl or phenyl

wopwisonsks y substituted wWith one or nore SubsPET/ERTNS001406

i ndependently sel ected from t-Ha9group consi sting of
Cl_6 al kyl ,b Cl1_6_hal oal kyl , C1.6_al koxy, am no,
ClL 3 R‘1 kzyida n(are > GAcIB 1ﬂdqﬂeh&érﬂ]7| Bﬁd)ected from the group consisting of

?:slldgog}ﬁ{ ?5 %/1 éft‘iégf W}yarréﬂ]il ’onyl oxy, 10 and

haI g&tydrc%knlosmy@bﬂb;gen Cl_6-al kyl, C2_6_al kenyl, or
s(ﬁterﬂ%gkl Ais CH2, O Sor NRYis O or HH
’15m|slor2 nis 0O0to 2;- oisO0to

6 Rh@sHSnQthaCall@rl and i ndi vi dual |somsrs racem c or

o st 6HEREUOL 87 Dasryh Gty SUCsHged with one

CO”DOéknﬁmo@é s@ésﬁt\i@n@s i/Mal@ &ldentR} sél&:t@'ﬁbﬂi)the group consisting of Cy.s.

C2_10 kynyl )OS NRR2,

NRRSEDY Cignh aéo ;ﬁak%}’ t@lfla’z I;ﬁr ming} |Gy-fhiglkylamino,

I'la omydrngl GRS e;ﬂané akfW¥inindR2C] §anle5mﬂ@g?1n Of.s. aﬁllylﬁﬂfonyloxy,

aIkyI i's optlonally su stltuted aryl; Ais

is qlP%ﬁd mis 1. 10. The conpound of claim 8

wh [ Gy or CHRRRDANRL2, -
?I’%H&df@gRiESC& lﬁ(%(%ﬂ;en?% r?§| nis Z}End ois 0. 30

11 A t5K&ELeOnd Qﬁh@aaccordl ng to claim8 wherein R is

et Iyylgyjmqqq{Rz is methyl or ethyl. 12. The conpound

accordin tofcl aim8 wherein R1 is tetrazolyl

COBsBIwN@Re I1a; R2 is nethyl or ethyl. 35 13. The

co ccording to claim8 wherein R is tetrazolyl
Im%%q%%aene I1b; R2is mnethyl or ethyl. WO

20054 @YCY%;GS PCT/ EP2005/ 001406 - 120 14. A

pharmgeskit i cal conposition for preventing or treating

di sotders al | evi at ed by a positive allosteric

no@ub Bt®?; of a GABAA receptor said conposition

COMRE Bl AAREAP UGB! LY nERLEGHLY CnBIBURt o fiohers solvates

conpoun ornu accordin any one o

6 thydibtesam @hanmleuh@ﬂahcqeptahbrsslts hhatseefn c or

non-racem c m xtures of isoners, solvates hydrates or

pharmaceutically acceptabl e_sal ts t hereof adm xed with

@t Theastpound of claim 8 wherein R’ is CHRIRE, C,.10. alkynyl, (CH,),S(0)R},

(CH,),S(0),NR),, NR’SO,R}, C,.¢ haloalkyl or tetrazolyl Cy.3 alkylene ITa or ITb; Riis
Cy.-6 alkyl, R*is hydrogen or Cy.¢alkyl; R%is optionally substituted aryl; A is CHy; Y is
H,H and m is 1.

10. The compound of claim 8 wherein R! is (CH,)oS(0)nRY, (CH2)oS(O),NR,, -
NRISO,R’; R? is methyl or ethyl; nis 2 and o is 0.

11. The compound according to claim 8 wherein R" is ethynyl and R” is methyl or ethyl.

12. The compound according to claim 8 wherein R' is tetrazolyl Cy.s.alkylene ITa; R is
methyl or ethyl. '

13. The compound according to claim 8 wherein R" is tetrazolyl Cq_3 alkylene ITb; R is
methyl or ethyl.



10

15

20

one diluent, excipient or carrier. 15. Use of a
conpound of formula | according to clains 6 to 11 for

wo b@sprspar ati on of a 10 nedi cament useful f oOPCT/EP2005/001406

preventing or treating disordeng-alleviated by a
positive allosteric nodul ator of a GABAA receptor.
16. The use according to claim6, wherein said
rredl canent is useful et t
mageutisy rﬁoénRﬂsgkﬂ“dng pyév?ﬁt&%;e QWrF%g}&a 1sor(<=i<31}§ alleviated by a

agg,r %EQQ Qﬂ@ster"i’@ HARRNAG! Bf W GRBW} reckptoi st EYmPsitdA c6mprising a
order, phobi as, social phobias,

obsheepyricallinglictvs ananaiotigeromronngd s foprags apeording to any one of
i ncd a%F B%o gqsatndt {rRIBE A1 Gs s, 3648 c Bt hB s Srahingie rn%%fures of isomers,

generalil zed or su bst ance- | nduce anX| et di sord
deppbfs@ﬁ @mdwesmrmhaama@%mlbfe@%eptéb A ghles é}?rf‘@é eérr@ﬁed with at least

r eGii (réﬁpgnt ggﬁl zéntdﬁ%ﬁ?él ve disorder, dysthymc

di sor ophreni a; |earning and cognitive
di sorder, Alzhelner s di sease and attention deficit

dé/ R?se gL Iy %Xux% 89%391%(112;1 Iﬁelcgﬁrelr%' 18 Ya! %ﬁg §14 91 MGhe ]%reFaration ofa

ers (6] ClrcCa m “conv Sl ve or sei
di sned:leamentaxsefakﬁot pp@ynmgiorpaaanng disprderhadleiiatastyiagrositiye

des ?lg)lstgr?g mh %uﬁ'tonra k%%\@ABAA receptor.

16.  The use according to claim 6, wherein said medicament is useful for the treatment
of anxiety disorders, as panic disorder with or without agoraphobia, agoraphobia without

history of panic disorder, phobias, social phobias, obsessive-compulsive disorder, stress

disorders including post-traumatic-and acute stress disorder; generalized or substance~

induced anxiety disorder; depression or bipolar disorders, single-episode or recurrent
major depressive disorder, dysthymic disorder, schizophrenia; learning and cognitive
disorder, Alzheimer's disease and attention deficit hyperactivity disorder; sleep disorders

and disorders of circadian rhythm, convulsive or seizure disorders, as epilepsy and pain.

17. The invention as described hereinabove.



