WO 2005/077363 PCT/EP2005/091406 Heterocyclic Gaba-A Subtype
Selective Receptor Modulators This invention relates to the use of

wheteeacyehis GABAA subtype selective receptor modulators GfIbIRRgIE™ 001406
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for the preparation of a medicament for modulating a2 subtype GABAA
receptors and for treating a subject afflicted with a disease alleviated by
modulating GABAA receptors: 5 Ao Rz N "~ N NXY '3 R wherein: R'is
-ORa, -NRaRb, -CR RdRe, Cliftg, CO2Ra, -C(O)NRaRb; cyano, hydrogen,
C2.10- alkynyl, C1-6-haloallcyl, halogen, -(CH2)6S(0).R",
-(CH2)0S(0)2NR!2, -NR'S02R’, - 10 C(=2)RR, tetrazolyl Co-3 alkylene lla
or IIb, C3_$-cycloglicenyl. aryl, ar eteraaml- whene-eaah:a0r @flators
heteroaryl is optionally substituted with one or more substituents
independently selected from C1-6-alkyl, Ci-6-alkoxy, C1-6-allcylthio,

C1.6-alkylsuienyhnhaloger Gi-GhaldaliyiocydindgAltry, sC{QPNRAR, gnthceptor
-NRaRb', where Ra and_Rb: are each.independently selected fr
R e RS SRR IO o, subrype
iscRIRI0; alicybwherethfa-to Siionadiesitdbinieon womsliurea byt eRan
optionally ca, repla ith -0-, -S- or -NRf; +Rh // H~N'N (H~,N~4_.
R%?I%%gﬁ%@s %r%ég , (%%-G-alkyl, C3-5-cycloalkyl, =
C3-6-cycloalkyl-Cl-6-alkyl, Cl_6-alkylcarbonyl, C1-6-alkylsulfonyl, aryl, or
aryl-C1-6-alkyl, wherein said aryl gr arylalkyl is optionally 20 substituted

with one or more substituents independently selected from C;_6-alkyl, C;
6-haloalkyl, Cl_6-a":koxy, and haloten R3&myyl or hateroaryl, each -
optionally substituted with one or ubstiuents independently

selected from the group consisting of Cl-ff-alkyf‘, C1-6-alkoxy, C2-0 WO -
2005/077363 PCT/EP2005/001406 R’

wherein:

R is -OR?, -NR®R?, -CRERIRY, CHRRE, CO,R?, ~C(O)NR'R’s cyano, hydrogen, Coio-
alkynyl, Cy.s-haloallyl, halogen, -(CHz)oS(0)x L _(CHy)oS(O)NR,, -NRSO,R, -
C(=Z)R, tetrazolyl Co.3 alkylene Ia or IIb, Cs.g-cycloalkenyl, aryl, or heteroaryl,
where each aryl or heteroaryl is optionally substituted with one or more substituents
independently selected from Cr.e-alkyl, Cig-alkoxy, Crg-allylthio, Clué—aﬂcylsulfon?ﬂ,
halogen, Ci-¢-haloalkyl, cyano, nitro, —C(O)NRP“R'D', and -NR*RY, where R® and R®
are cach independently selected from the group consisting of hydrogen, Cr.ealkyl,
and Cy.s-alkylcarbonyl, or R'is Cy.1o-alkyl wherein 2 to 3 nonadjacent carbon atoms
in the alkyl chain optionally can be replaced with -O-, -S- or -NRE

h

'«’R
) g
), N”N (CHy, 1?’
P kel wni Rh
IIa b

R* ig hydrogen, Cg-alkyl, Cg,s—tycloalkyi, Cyg-cycloalkyl-Ci-g-alkyl, Cys-alkylcarbonyl,
Cy.s-alkylsulfonyl, aryl, or aryl-Cy.s-alkyl, wherein said aryl or arylalkyl is optionally
substituted with one or more substituents independently selected from Cyg-alkyl, Ci..
g-haloalkyl, C; g-alkoxy, and halogen;

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

independently selected from the group consisting of Cys-alkyl, Cr.s-alkoxy, Cre-



-2 allcylthio, C1._6-alkylsulfonyl, aminosul.fonyl,
G,_b-monoalkylaminosulfonyl, di-C1.6- alkylaminosulfonyi, halogen,

wEhsdhatoglkyl, cyano, nitro, and -NRa RS , where R and Rb srg gachis/ao1406
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independently selected from the group consisting of hydrogen, CI-9- allryl,
and CI_g-alkylcarbonyl; 5 Ra and Rb are each independently selected

fr?m %mgwg%sﬁm&h%gfgﬁ@%@ﬁ%wn%h@: ; f@gﬂ@ysw@nyz, di-Cpe-
Cl-6-allcoxy-CI-6-alkyl, Cl.6-alkylthioa carboxy-Cl-6- alkyl, Cl-6, .- a
a|kox§%§isay@38£9é¥éﬂ%}9§?&m L~é?ﬁ§f§§é8§n§ﬁf?§8yﬁ1%%zé£®c%%|%|;WhmR ~
C3-6-anyciialioybCh mdloyh G selkeyed alkyh Cle3saligy Lonsisting of hydrogen, Cy.e-
C1-6- r l, C mi Kyl, aminocarbonyl-CL_6-alkyl,

CI-6;§/?§§’ogaﬁcy f"&%_ 1-%ieztg(;égrc%l:ﬁcIyI, heterocyclyl-Cl-6-alkyl, 10 aryl, _
aryKCiné Rlkyr tiekeredaytiensipafyrei Samy/ b pReH-eingsangot hydrogen; Crs-

diphegykCl, sulfam:entt ubslitted as destribadiorC, .-
phenﬁy Jy%c%v,ﬁaa@%w Lgé bst'ﬁ}tﬁz%%ﬁ%]mt zwggégfczc?ﬁpkyl a d;@[i j .
A A L R e A R R M A S RO
groupsyidcoitioratly sipbiitutad witiehe o matesubstitientsalkyl, Cy.s-aminoallyl,
indepgnaent 1:?%&%%%5%@91}&%9%9&90%9 J%Qg}%ft&%?gﬁzgi,%{la&. 1-Crrg-alkyl,

6-ha|oaéﬂlc%/(f, I__6-allcoxy, amino, G_3-alkylamino, Ci Icylamin )
hydrossilayb-Catkgl ke &r,awhﬁﬁ%%nﬂe%w%ﬁéﬁwmﬂ—Cz-s-aﬂcsft diphenyl-C;.
Cl_6-alkyisulfepyloxyiand faloaemy andiieael of 8ai-ando.gBuRs islow, and Cy.s-

optionally, mongsubstituted or disubstituted with Ci_6- alkyl; or Ra and.Rb .
* are o, TR W it et IS HHEy 21 B O i o of sid
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20 hetgrbeylilyl phdrgierodrylringeseledietbirpsmisthptgroaily sobsistitg ofith one or

20 heterbuel phémisstskydringroa Py ohsiting ofth oncor
L0 Ay SaITahg, L o e Sy er ol .8 f il

tetrahyaropiiii Gine 2hexaryaiBpyHmidine 2 pyraz Siidnialbibarizmerydroxyl-Crs-

morpMﬂ?ﬁﬁﬂ@a&ﬁ}mﬂﬁhﬁﬁr@]@aﬂkﬁﬁﬂ%Yﬁmumﬂm@mfﬁan\?ﬂlhﬁ??aéﬂ%ﬁi‘gen; and- oo o

said rings is.optionally substituted with one or moye su%s ituents.25. . -
elec B HOH P B SORSRG HP RO O By G B albgrcosdated it Cr.
Cl_6-hilddoryallicyl, C1_ 6-alkoxy, G_6-allcoxy-C, 6-allcyl,

Choam %ﬂé%&&%ﬁ%ﬁ%%ﬂ%@ﬁl@f%&g QS %ch_they are attached form an

aminocarbonyl-Cl_6-alkyl, aminocarbonylaming, aminosulfonyl, Ci_6-

alkylsOFERTERATHET BRRROSTIBRYISHSHE: SapiRe 0 WhetBit i AT g Seb dine:
phenyhigeaups: s oplipnallycsu stitulediviyanmermea geadpsdroquinaline,
e okl 010015 A Sl s sl
said apyireditinpsisoptioratherrionosy betidatedior, dgisubstitredelitand imidazole,
;):igg;ﬂ%#%%%g?MQ%MS%BMQM%%SH%%@EM} BBl s Wstituents |
selected from the group consisting of hydroxy, oxo, Cr.¢-alkyl, Cy-hydroxyalkyl, C:.
¢-alkoxy, C.s-alkoxy-Cig-alkyl, Cig-aminoalkyl, acyl, acylamino, aminocarbony“l;
aminocarbonyi-Cy_g-alkyl, aminocarbonylamino, aminosulfonyl, Cis-
alkylsulfonylamino, aminosulfonylamino, and phenyl, wherein each of said phenyl
groups is optionally substituted with one or more groups independently selected -
from Cy¢-alkyl, C;_s-haloalkyl, C;.s-alkoxy, amino, Cy.z-alkylamino, Cy.3-
dialikylamino, and halogen, and each of said amino groups is optionally
monosubstituted or disubstituted with C1-¢-alkyl, or is contained in a pyrrolidinyl,
_ piperidinyl, fnorpholimyl, or piperaziny! group; |
R® is hydro gen, hydroxy, Cys-alkoxy, or WNR?‘MRH_";
R® and R® are each independently selected from the group comnsisting of hydrogen, Crs-
alkyl, hydroxy Ci.s-alkyl, Cis-alkoxy-Cys-alkyl, Cps-alkylthioalkyl, C;-heteroalkyl,
heterocyclyl, heterocyclyl-Cys-alkyl, Ca.s-cycloalkyl, Cs.s-cycloalkyl-Cys-alleyl, di-Cs.



R’ is hydrogen, hydroxy, Cl-6-alkoxy, or -NRa IRb,.,, 35 Rd and Ware
each independently selected from the group consisting of hydrogen, C

walkyilshythoxy C1.6-alkyl, G-6-alkoxy-C1 5-alkyl, Cl-e-allcyth 8aI§F®IASE01466
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heteroalkyl, heterocyclyl, heterocyclyl-Cl-3-alkyl, C3.6-cycloadcyl,
C3.6-cycloallcyl-Cl 3-alkyl, di-C3 WO 2005/077363 PCT/EP2005/601406

-3 6-cydoatidyiHer 3=algy hiahyddryl: e Bligdalksiernetakdurtphoaryi-Cy s-alkyl, phenyl
hetef@ﬁl_%ﬁ%}},%%%}f@gy&ﬂ\ g’ﬁ@'@ﬁ'g—@ﬁﬁ@?ﬂiﬂé@h&@%ﬂr and g@g’_g—c‘)fdoaﬂqu-

alkyl substituted with both a C -6- ycloallcyl and a phenyl,group, wherein
each BrsarRPEPElsanE; pRerT ‘?ﬂﬁ%‘ %@ﬂ@é}f@%ﬁ?ﬁérghﬁ@/ﬁs Bptioharmyroer!
substiitiess with-ane0 moee sibstitinisdndeperdebtytrsslecieskfromily .
the group consisting of G, 6-allcyl, C1-6-halgalkyl, Gl-6-ajlcoxy, amino,
Cl.3-saelil/l%% égrr% ﬁgf %% %%ﬁ@ﬁ%ﬁg Oélfr%E ﬁﬁl%%gr# ‘o Oar%%%a are taken

togethertofor amivalént iU Selected: frbmkgansnat plidénybgen; or

Ci=6:heterpaheylidenyl &3-6 wysloateulidenyhup selected from Cig-alkylidenyl,
C%.g%ydoggg%%&allci/lidenyl, C3.6-¢ cl%kf}f s Gl C g e

: ( -C1.3- allcyl-.C 3 .
allcyliderpi e B Etcy chyidéng e 6 @Féc%%?@f s 2leylidenyl, Cos-
alkylidefighG3-6:heidirpcyeclyiCili3ealky el -Beattoylideniyknyl, C; s-heterocyclyl-C,
aryl-Ct, 3rallcylidenyl, aryl- C1-3zal .+ ~ o o R }
O By P AT 1S Ay sidensh at Co-ligiders, o
heterbanykG1l-3 alleyidiieadifgliersnyt wherslvBderrbfssiti asyuterticyl s -alkyl-Ci.

aryl, qrnetesearyl\greHPS é&%'@aﬁﬂmHQ&W&%&MM@&%@@&%{;S is optionally
substituents independently sele;ﬁﬁj from C1_6-allcyl, C1 6-h%?gl CE/%J: v

C1.6-SHRBKY TG, . F- TRy FAMNEET 3R SEAE HhIBYR o 2k G
15 Rq-anibMk-dre takehtogetheropmih shéghthamid whithikykyane, and halogen; or

attached,to form.a C3-7 I r+het chylring; Rf | rogen or
T e .
alkyl, Bkl ccaABERElcyl or phenyl optionally substituted with

o@éigh};@q@@é@@i%em@jpdependently selected from the group
C%@sis(tl\:ng of C1 _Iﬁ-alkyl, C1_ 6-haloalkyl, C_6-allcoxy, amino,

"~ 3falieydming, C1.3-dialkylamino, hydroxyl-C1.6- allyl, cyano,
adylanhine, Gis-Gikjkylsulfonyl, C1.6-alkylsulfonyloxy, and halogen; R1 is

P, 3 1P 58 o

indepEHUEAH) ssbtsaisdens e grotrEb RSt T B gersittingof Cre-alkyl, Ci.
¢-haloalkyl, Cy¢-alkoxy, amino, Cis-alkylamine, Cys-dialkylamino, hydroxyl-Coe-
a]kyl, cyano, acylamine, Cig-alkylsulfonyl, Cs-alkylsulfonyloxy, and halogen;

R is hydrogen, Cy-alkyl, Cp-alkenyl, Cig-heteroalkyl or pyridinyl;

A1sCH,, O, Sor NRf;

Yis O or H,H;

ZisQor NORf;

R*" and R*" are each independently selected from the group consisting of hydrogen, Cis
alkyl, C;-Ce-hydroxyalkyl, Cie-alkoxyalkyl, Cys-alkylthioalkyl, carboxy-Cy-s-alkyl,
Crs-alkoxycarbonyl, Cig-alkoxy-Ci_s-alkylcarbonyl, acyl, Cs.s cycloallyl, Csg-
cycloalleyl-Cy-s-alkyl, di-Cs.g cycloallyl-Cyz-alkyl, Cl_éwhéteroaﬁcy], Cys-amincalkyl,
aminocarbonyl-Cys-alkyl, cyano-Ci.s-alkyl, Cs.g-heterocyclyl, heterocyclyl-Cy.s-allyl,

| aryl, aryl-Cy.s-alkyl, heteroaryl, heteroaryl-Cy s~alkyl, phenyl-Cy.s-alkyl, diphenyl-C,.
s-alkyl, and Cy s-alkyl substituted with both a C;.e-cycloalkyl and a phenvl group,
wherein each of said cycloalkyl, phenyl, aryl, or hetercaryl groups is optionally
substituted with one or more substituents independently selected from the group

consisting of Cy.s-alkyl, Ci.g-haloalkyl, Cis-alkoxy, amino, Cis-alkylamino, C.s-



alkyl, C1-C6-hydroxyallcyl, C1-6-allcoxyallcyl, C1-6- allcylthioalkyl,
carboxy-Cl-6-alkyl, 30 C1_6-allcoxycarbonyl,

WG L atlcmxry-Ci_3-alkylcarbonyl, acyl, C3.6 cycloallcyl, C3.6 pCT/EP2005/001406 -

10

25

cycloallcyl-C1-3-allcyl, di-C3.6 cycloallcyl-Cr-3-allyl, C1.6-heteroallcyl,
C_3-aminoallcyl, aminocarbonyl-Cl-3-alkyl, cyano-C13-alkyl,
C5_8<ieteracyelyl, Hye’t@mtyb 1yl <CityB-atkyb, acylamiyﬂ@C@Ssad[&w sheterdafyl:-
heterqar I [ I-

%g%n%  Phenyll:s-allevl dlahen a%égg& @hionaly

C1.3- stitut a C3.5- cydo | and a’ph gr up, 35
wheretrosagtbetsari eyclbaraitremithdryts oiHbtFoaryl groups is

0@@9&&3@%@5%&%@&&%@&%@& m@fgtgbxgaﬂwem&m@%@@i@m%ed form an
sele ed fromM—:‘group co |st| of C 6 alk I C1l-6-haloalk

F(FSS@FYQ 55 beterpa; %GC %5%0/63 Jf%%sgstl%f of pyrrolidine,
F’CT/ &W@Oﬂéﬁlﬁmﬂe@h@kwmﬂwdw@m&me -3, aedtrefimtmquinoline,

acylaming Gk, Sraliersullond 1 3 alexisionvioxy. andalogen andoc,

each of $&id amino groups Is optionally ‘m.onosubstitute ted
with CIYBdiéginonRemst R haker Byeaeimur TFeitRigRlf and imidazole,

whichihey-areiatiached-fesm apqdhatergsyeivkal hetemant ingsalastedents

from th con stln rrolidine eridine, homo ri
AN ORI 2 SRR UG o, Cr IR, Cr e hydrosyaliy,

1,2,3, ¢1tgtmnmm59@aﬂmm@1 teﬂ&iyydﬁopwmﬁqfhaxahydmpwmdme
pyrazoliding. ereg r]}x? morRhaline, In @Eﬁoﬁﬁﬁnegﬂgtﬁiﬁmgl%ﬁﬂgmﬂanﬂ

imidazole, sald rngs is optlonally substituted with one or
more %ma@a@mﬁ%&é@@%&w%@@%ﬁ@@né@.ﬁéw yerean gxdh of said

Ci-6- Wnﬁh@ﬂb@E@ﬁfﬁiM}r Qﬂb@u&ﬂ@.@%‘(Qﬁb‘i@r@ﬁ@ﬁlﬁk%ﬂ@'@p@ﬂﬁ&bpendendy
Ci-6- a inoa ino o]

amlnosce A)%/ ?%ﬂ%fr?%@ r%h@hﬁo%%?ﬁosu}ﬁohcll -alkylamino, di-Cy-
C1-6-alldidgetfony)amiro)erminesd!fedylainind 2andqpienmyl;s whetsinabzch

of sai itute Q Sy lidinyl
|ndepgﬁgﬂﬁgt%!%%%%gfe%%%¥e%q§%y@Cla\%&ygaglgggsl kﬁfi‘ﬂg{% 6- allcgjg,r R

amln@@iﬁé@bﬁy@ﬁwlmﬁ:ﬁ%&lﬁﬁ&ﬂ%ﬁéo% halogen, and each of
sq@@mmgroups is optionally monosubstituted or disubstituted with
C1-6- |, or is contained in. a pyrrolidinyl, piperidinyl, morpholinyl, or
plﬁlél?a8 ﬁl 5grc')up; mislor2; 20 nisOto2; 0isOto6; p is O to 3; or individual
isemeispracemic or non-racemic mixtures of isomers, or pharmaceutically

pis0to3;
or individual isomers, racemic or non-racemic mixtures of isomers, or pharmaceutically

acceptable salts thereof.

In particular, the invention relates to substituted 7-arylaminopyrazoles compounds
and salts thereof. The invention further relates to novel heterocyclic compounds and

pharmaceutical compositions containing said compounds.

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: GABA,, GABAg and GABA receptors. GABA,
and GABAG receptors are ligand-gated ion channels (LGIC), while GABAg receptors are
G-protein coupled receptors. The LGIC receptors are heteropentamers comprised of 016,
B3, V1.3 Prss O, &, 7, and Bsubunits. Each subunit contains four membrane-~spanning

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



acceptable salts thereof. 25 In particular, the invention relates to
substituted 7-arylaminopyrazoles compounds and salts thereof. The

winventiorsfarther relates to novel heterocyclic compounds and CT/EP2045/601406
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pharmaceutical compositions containing saie compounds. 30 GABA,
4-aminobutyric acid, is the primary inhibitory transmitter in the brain and
maintals & barkscerTEgesn exEHaT6 AraanIBTHERSF netrons. Fridesceluler
majanclasses;of BABA recepiiahaye: heanidentified CARBDA, SABABR.
and"GABAO receptors. GABAA %@A? receptors are ligand-gated
ceptor are G-protein coupled
receptors. The LGIC receptors are heteropentamers comprised of al-6,
3 3, Yl 3 |a 6,8t and t | _
AR B A T N bal e and e rclpaton of
extravelldar mmw&mmmmﬁﬁmwm D6 P with varying o
agaonist/antagonist blndln%lsne iS sﬂua{;ed on St11 nijggrg]lr}téssen Qﬂgos an.. ofshe
intab8IRitar 1507 bAtERR The' 3Fd 5Re 4m FAne spanning regions i
(MraChadila and G Ro dofstofe @vmé@0/@h‘é%ﬁ@@@e4@@5)r1m2¢:qm§iubme
5 Wh studies are continuin fine the com 05|t tom
7 O A LT S p AR 1 L R (ot oty st

|513%2@ayl with-aearyitigely @L@mmﬁresegmwazagsemb{@é\/&o’mﬁmngw afl Trend

O BRI AI] CREAR o M R o G e AERR b ressed

ecep in the rat. Subtype assemblies

cwwmaﬁtﬁm BT aR(BNY LB blgHITersAPSAHARANO ARRGRrapouL 4% of
about 10 18%, and. %26 respeclively oL GABAA FBeaMEES; i REFRIER. Mbpear to be

. McKernan et'al. Trend Neurosci 1996 19:139-143) Subt)c/%g;]e assemblies
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cchmaxrﬁmgmﬁaﬁwﬁmtaa@é%@:@@@@@birﬁﬁeaém\ﬁéﬂﬂy% ewroch. Res. 1995
E’(%‘%i%@ﬁp%%?nd cortex and are thought to represent about 4% of
receptors in the rat. The most common receptor subtype
assemblies appear to be the 42Y2, (12(33Y2, a3(s3y2 and as[33y2

asgemblies (AAMQRlcEptoal. daﬁmwpﬁeﬁt;lagaimo@ﬁsama@m one of which

known GABA recept @in a.pluralit net RO SRS steric sites
oﬁ%% ]i%zﬁlfénﬁ;é %(fc? lazepine ?B in ﬁ%%silte %%%n%%ga{%%%ﬂ ric sites for

sn;a&moludekahtbsnamca&mfgﬂcpmﬁﬁmﬁs @aﬁbﬁﬁ*ﬁtéb qﬁb@; FfapiRng Jite s the

St‘ﬁ{é_?é@' sand gihangl dke BZbindind:sieds the 20mestiexploted afthigh which

ABAA receptor modulatory sites, a d is the si tlgyou hWhl‘gg o studies
am@‘éll%@l@ﬁh@g%mﬂh s%%}ﬁazﬁ%fgrﬁ%% et stre a%g Ring

b'@%@%’@@%@%ﬂi@ﬂ%&ﬁdﬁhd}eﬁﬁﬁﬁdﬁmﬁ@ﬂm&m&mdmv sites: BZ1 and BZ2. The
bef%f) %ty‘;?e Q:grlln Slte SR p%gxgn%%gl'ogﬁgﬂy equivalent to a GABA, receptor

comprising the ¢; subunit in combination with a B subunit and v2. This is the most
abundant GABA, receptor subtype. Two other major populations are the c2py: and
0Basy2 subtypes. Together these constitute approximately a further 35% of the total

GABA, receptor repertoire. Pharmacologically, the a:fys and asPasvs subtypes appear to.

be equivalent to the BZ2 subtype. The physiological role of these subtypes has hitherto

been unclear because sufficiently selective agonists or antagonists were unknown..

" The barbiturates and benzodiazepines were among the first 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



BZi subtype has been shown to be pharmacologically equivalent to a
GABAA receptor comprising the al subunit in combination with a (3

wsalanitaasl yz. This is the most z5 abundant GABAA recept@ SRy e/ 001406
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Two other major populations are the U472 and a;(32/sy2 subtypes.

Together these constitute approximately a further 35% of the total

&2 BAkIgtepidraeprtoich [Phaehadologicaly iihe a2eydrand al3@203y2
sublypes. APperio. he shulaalentiodhe, B2 subine e Rxsiologiealce and
fole of these stibtypes has hitherto been unclear because sufficiently
galediy@agonists or antagonists were unknown.. 30 The barbiturates and
benzodiazepines were among the first clinically useful modulators of the

R e T e BT e e M Res o

er 6syc | disorders and as
astigaoveidants.sBenzogdiezépmésanite miativehpilgsiddastisergents. Receptors
afforded an,alternative to barhifur whi ) tentside. _
R e
RGTER2008/004 4066 bendorinzepins fitis: retantely imietrsubisper 01 -
WSEQ%&P%@&%,sgﬁgtmgmmaﬂm@gsmm as

selectivity resulting in. sed:
gf%libx ,ep%f‘se%r)lﬁ%rﬁ%%% %Ct%a effects, tolerance and withdrawal. 5 The

advainoes fhdehehos moehibl iitar Bietoeyhalld affbdetl mate: stbtiectic/
%%%Qaﬁeoio gplor Subivperselactivity and hioldiout the prmise eEmarentified (D.
e

selective agents, Receptors containing the al, a2,. a3 or a5 subunit have

BeStnerigsifidd A BnezEparr s ritigereesptdrs Sinie 24 ot A6: argeHom
classified as diRzeparinsensiiveteegpiors. In particular, the a subtype

has been associated with sedation and al selective ligands have potential

as 1o sedatives (R.M. McKernan et al. Nature Neurosci. 2000 3(6): o
587n592)n ypinoticcsedathiedonthobets ditkepiefstenvalbintingaiisstagc sites,

A %]Fﬁ%ﬁ)f&ecp Veeagﬁﬁfég@)@iﬁ%( e CEQLEARGH- DEROANereaSoNRts (or

ugReviews, 1998 47(5):323-340): Sedation, however, is yndesirable Inth
v atixoNiRsEge o5 e IAGS ACSRIBEVERTBIRG 10 et iteract wi
benzediazepina.siies ariayotherallestericstesf GAd anhankethmahilityghists
GABA to open GABAA receptor. channels ar onists (or Ve - apA
RS AR P CABA TS T IS (e A GaRa to open

attestaric ditembiat hdgatvilys miodaeerds sbtorist GBS ¢ deBenzodiazepine

! Its ;(Regative. alostarieAnadivalons ), IVerSe AgomstSton of GABA
E}rﬁ%ﬁ%@%ﬁ%@%&%ﬁ%ﬁ?ﬁg}%@?ece tor?g%g%nel A hilfd (:ﬁggsoof. *
CAOONEE AL B P SRS R TP DA B T S G RAGRM S

little o sporeffact apiaARAaetivityihueantilock thieaction 6 GABAAhypnotic
effects, while compounds that act as inverse agonists at this site elicit anxiogenic,

cognition enhancing, and proconvulsant effects.

The o, selective GABA, receptor agonists alpidem and zolpidem are clinically prescribed

o

as hypnotic agents, further suggesting that at least some of the sedation associated with
known anxiclytic drugs is mediated through GABA, receptors containing the o subumnit.
Accordingly, GABAA receptor agonists which interact more selectively with the ez and/or
the o subunit relative to the o; subunit should be effective anxiolytics with a reduced
propensity to cause sedation. Also, agenfs which are antagonists or inverse agonists at the

a; subtype might antagonize sedation or hypnosis caused by w; modulators.

Selective 0y and o 3 Hgands have been more difficult to identify and cross-reactivity

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



receptor agonists or inverse agonists that act at this site are referred to as

antagonists. Agonists that act at the benzodiazepine site exhibit
wanxialyticzsedative, and hypnotic effects, while compounds that actzass /001406

inverse agonists at this site elicit anxiogenic, 25 cognition enhancing, and

proconvulsant effects. The al selective GABAA receptor agonists alpidem

apdezolpidemarerelinically prasceibed tepor piGiteCeg gents, @ﬂrﬁbglw 46r'wWo

su est ‘huatattle-..Sl..t SO me of the

B R B BH g o hroeo g e o=

rmmpﬁmmmb@m it smmlc 3G e GIdiRgl BABAA Te@ecﬁ;tma‘mcoi
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atl al subuni

ould be e ctive anxiolytics with a reduce
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caused by a, mod Glato elective a2 and a 3 |I€ S have been mare

dlifftedit HEIcraRAN A GO ES ORI BErEEH THESE TRCEptaTE T woriien 2 2o

Campaynds-wiih:ign Jﬂt@&?tﬁ'dn@’@ﬁtfﬁlﬁtwg 2005106 ,368FAGkodulators may also
P20051001406 -7 selectivity. for a,,3 re t|ve to aléﬁtaﬁ% I%een reported

e PRI B LA e gllt%nﬁ(ﬂ SV ENSEENts with point

10 mutated mice lines suggest that the a2, not the a3, subtype is responsible

: ége %%J lica “t'tydte}[a%c%% 5l é‘ftﬁé%ﬂgs%ﬁﬂivé]ﬁﬁﬁt 226200 the .

ow et e 2000 290:131-134); however,
azxs@t@@nter@tmrg@a@@ﬁ ietenppdatiterBe arikidyanragigisorder with or without
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se veI an s have the potential to modu fggrt&rs (ﬁ site Wl%hé_) I e and
a
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h er
ARSI ATl e AoReHIRs IVRaUL mANK Al tat%%@tfefst&d,

ectlve Igan for GABAA receptors of the present invention-are

uskRbirisesaree R AFOF Yo RAEOR BF & ARt BiSoTdap BrdHplsamng and

p%@&nﬁﬂﬁt@rcﬂ%rﬂ’é%@dfﬁ"é%h@%eﬁﬁ@f@l@h@ﬁuaaagaﬁa@hﬂht&t&ﬁﬂﬂdtttﬁ&tammty disorder;
of an| dIS rder, gl?bl |nc d|n som%&)l oblas obsessjve- rpuilfsveThe

F@e isgf §§a&}i eﬁ?c(f NG post-traumatic AR B SR Steas o

20 dlsﬁfedarpﬁtatﬂwhifzwm substéancecindined discisty dischderepilepsy and pain.
depression or bipolar disorders such as single-episode or recurrent major

depressive disorder, dysthymic disorder, bll?olar | and bipolar [l manic
dl%@@§W%WFEW éﬁ@?ﬁﬁ%lh@vé gen explored and drugs modulating serotonergic

neurotransmission have shown promise in the treatment of anxiety related disorders.
Recently, drugs such as buspirone, a partial agonist at SHT; 4 receptor, and serotonin

25  reuptake inhibitors, commonly used as antidepressants, have been introduced. GABA,
selective ligands may potentiate the effects of certain other CNS active compounds.
There is evidence that selective serotonin reuptake inhibitors {SSRIs) show greater
antidepressant activity when used in combination with GABA, selective ligands than.

- when used alone. .

30 .
Some indazoles of the present invention have been disclosed to be antagonists of the
Corticotropin Releasing Factor receptor in U.S. Serial No. 10/308,386 filed December 3,

2002 herein incorporated by reference in its entirety.



cognitive disorder such as Alzheimer's disease and attention deficit
hyperactivity disorder; sleep disorders and disorders of circadian rhythm,
e.g. in subjects suffering from the 20 effects of jet lag or shift work;
convulsive or seizure disorders such gs epilepsy and pain. Other
neurotransmitter systems have been explored and drugs modulating
serotonergic neurotransmission have shown promise in the treatment of -

Ina 1@1@%5@%&?@&?&19 8{}%E§HSB&C§ E‘Sl%p&'&ﬂ@%e%%?&ln%%«? %ﬁ%}?fo@ {ﬂ‘”élr}t)il%{)aration of a

‘agonist at SHT1A receptor, and serotonin 25 reuptake tors,
mediePRRagpflH LiISE aTaEeaibepeEE s ORI BISE R Tty UG AlBAtaric modulator of
a GAseleetipidigands may potentiate the effects of certain other CNS active
compounds. There is evidence that selective serotonin reuptake inhibitors
(SSRIs) show greater antidepressalgt activity when used in combination
with GABAA selective ligands than when uged alone. 30 Some indazoles
of the present invention have been aﬁllﬁlv Sedta:he antagonists of the
Corticotropin Releasing Factortece tp,r»tqu.,é%Serial No. 101308,386
filed December 3, 2002 herein inco porateﬁ by réference in its entirety. 8
In a first aspect, there is provided use of a @mpound according to formula
| for the @ﬁgf)eaw@tion of a medicament useful for preventing or treating
disorders alléviated by a positive allosteric modulator of a GABAA
receptolk RACHREN: (Tl N, - ¥y wherein; Rlis GREBRE;
C210-alkynyl, chlorine, bromine, -(CH)0S(O),R’ (CH3),,S(O)ONR?2,
-NR SOPRL:LE(EA Ry tiareii Chi-allylenestizaop  Ji; o A EvidneNINor -Iih;
R llallb R.- is hvdrOar., C_.6-rel. Ci-6-OVCloallCV!, ,.,3_6-CVG10 alKV!-
all(V.~ 6 -a:.KV1CdIbCLav", T'sal fonV!, y=, Orayi_ C o0-3ilcy, W elein
said aryl Or aryla L d 1s Onnonall]' substii~.ite Wli.h one or more
SL'bstitue nts independently selected ffOm 'C -alkyl, L c-haloa kyi,
Ci_6-alkoxv, and halogen;

R

N N—N

A .
(CH), N7 (CE) W
e Yy
3% II'D‘

243 1 " o 1~ H Tt e I3 1 - 1
R” is hydrogen, Cre-aliyl, Ca.g-cycloallkyl, Cspoyeloalkyl-Ci-s-alkyl, O s-alkylearbanyl,
Cigalicvlsnitonyl, aryl, or 2ryi-Crog-alleyl, wherein said aryl or arylalicyl is optionally

substitnted with one or more substituents independently selected from C;¢-alleyl, i

1 T k] - LA =
¢-haloaikyl, Cyg-alicoxy, and halogemn;

R*®is optionally substituted arvi;

P’ and BY are independentiy hvdrogen or Cs-alkyl



R3 is optionally substituted aryl; R" and R' are independently hydrog or
aikyi; 8a PV and kd are hydrogen Lai Vis :.~_E_all rl, Or hV and ~ toge~h
eraT'_...~-E'alcyhdenyi an-R iS' )ﬁ“ﬁ‘ogen'o ', 1.6-af ; R is hydrogen or
C,.,c-alsyl', Ris C .,0-a:kenyl; is hvQro .en or C,_;-alkyl; R"is G._3-alh-v'
IS hydrogen .GiraikN: ird 5takeny:2 Gyl Shaferva K 54e0hpysidifyk- Ais
n2,0, SOT IVTL1 Z |sOorN R>n h £ 11 ar each independently selected
nont t. &JFELA tBhsistiig of r%éGhéﬁd al Cyi, C:- -bydio} alli, i E a
coz Lyi C1-TIT oa Vi;:aDCn -aik |1 aiicoxXGi.aroonin 1-r~_6-a OY,
-3 HELPCERYOR Vis aChI C3 6 zcioa'lcv-, C :-_.~" all:~r' di C.i-S
'Vt i@z‘s AN 243€)' . C1 h.eter OT~GF', v cninoaik cydoa>| y _~. heterc
. ;noca G~ rgl gl- XI cyanc ,-. s-all r'-, ~s-a=ne~e__ ocYC v,ald,
arnl? il FeeTdary *étlide * C__3-a--tl, pnen\ , 5-a~ TTherT' C.
ai~GS%l andizal L7 substltuted with a and a p r1TJl gr'o'up, Acruin each
of said cvtiloa.llcS h nvi ri, or h =eroa_-ri groups is op_ional’V substituted
1,i..2:0ne a5 bi0: (e Sllba; © 1.eileindeoenteniorliSh REEIGroll:A
consstmgo ia-a J,go r, aruino, C,.;-ail:V ciiiiksrlar i hydro1 __ c- -aECI,
Cyah“h cliacm C,O -a_ |o "1Suifart" _ a,I'PIS Ifo /~"tio, a i hthoge.. and
eacli’af Saet &vmo nouns is op o _ 8b .c: and Rb are takers oget er Wit
he nitrpg it o4 L. .CP they are attached form an e c ciy G }eroa y'. nng

seie__.d from.+ grQPﬁlL‘%n | E;f_lqyg)tﬂp ro.~1C ~iG1Re, %OQ&QQ_@QRW&H@@"HL e
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n]acdl, ac la=,n aLk".,y, IICO} 11N, Gally. ar inocarbonyi, aminocar bonyi
allcyi; rninocarbonyiarnino, arnin OSu OR's:, Crs-3! Cj'1scrGRViamiOO0,
amnlinosnllGnyl a_”..1R:1, and P..enyk whe: e_n each Gi said thenJ
groups is optionally Sujstit u t e with one ar more group .deter nti v sele
from 0 3~CVI, ~, s.-RalOa.Ln VI, ... alCOrarrin o, S-anJv am nC> and

ey e

halogem and aaeh 0 Saie ammag r@izrps"ﬂs OPHOBNATT FAfonesabsiiror
disub StiLIeG'> Yy ;=3 i GLis...Ontaine.a WO diny:-pipetieinytine.
morpjho“llny‘l or plperaZ|RVI ?Fout; m is 072; |§Qj[o 2, 0|sOQr2 e is,0 t0
oF NGIEAEESEIRC RS FEEHAE O 176 3 FOBTHICA 377 65 - ““c‘e‘pf:a“bfe Ealts
t.7ergefk < lpa smm@ﬁpeeﬁ_themnsqmmnﬁsdmpha:rmaeemoaim.m&

composition for E’re"e”“”qﬂ _freating disorders. alleviated by & posilivgidazo

allostérfémattiator o6f a. BAA re6eptor said composition comprlslng a

therapenticailycé OIS dMBURTGLA CoMpBtiTd 6FfoR G TS &é?fne’:
abovg ang; individual,isomers-racerie:ernon:tacemicimixiires proxyaliy,
isomers, solvates hydrate;or pharmaceutlcally > tahle _salts thereof
admixed Wit at fea5t Ghe difdent, excigient of ca?flesgin a'third aspect,
thereds:provided, amammgﬁ@iefiliarﬁﬁm’a I8 FBWABHETHP RUTSTCHRRL Y

C2.10 alleynyl:6..0. haloalieyk (G HZOSLAE Bin s (GHRI0H QI Tl R 521
-NR'SO?R" or tetrazlvl 0, allcylene lla or M. zI"~ (C:|ZI~ -r- -~ Ha alb

R is PO GEE6r CEBO AN R TS ARY| SPtichAlRy SUBStRitad With one or
moressithstitvents. mﬂ@endent@@wectedu %mimOupems@iﬁm@ﬁ@ ““““
-6-alky}, pg -alicoxy Citizall vlthio, C; 6, alitylzsulionyl, ; aminasyfonvl. C;

- mériaah cv amlnosulfonvl C;..dial _Cviamingsuliony'-. halogen Ci- ... w
HOS TRALN Y s containza m & pyrrelidinyl,
halaﬁlfé’yil CATERGS R 6 HAE NIRE Biherg 27 07 15 €6 PIIC.iaLny

piperidinyl, morphotinyl, or piperazinvl group;

'L

i A Sl ; oy - TR O e UL,
or imaivional 1somers, TACSIMIC OF NOn-TACerrn s IMINTUres 0F ISCIMETE, OF DIErinatault Cally

a.\.CEDEaD“:‘. szlts thereor,

In & second aspect, there is provided a pharmaceutical composition for preventing or treating disorders
alleviated by a positive allosteric modulator of a GABA, receptor said composition comprising 2
therapeutically effective amount of a compound of formula 1 as defined above and, individual
isomers, racemic or non-racemic mixtures of isomers, solvates hydrates or pharmaceutically

acceptable salts thereof admixed with at least one diluent, excipient or carrier.

In a third aspect, there is provided a compound of Formula I:



R~ an. 1 are each 1~cLeDe™-?ntly sgl-.,. - 07: It group conshving Of
hydro, , C;-9-ate; and C;.e-aligyicar'ooayl' is hydrogen or Goo An is
Cnic-aikenpi; R'is Hor G,.;-akd; TMis -5 NO R'is hydrogen, . i.6-al p'l,

. 26alicenyl, or C7 hsteroaL;!c‘-;fC‘ LS’ (L% is Cor'NORL1 misi; aisDto o
isOto p is 0 to #; and individualnNgo ¥yacemic or non-racemic rs imures
of isomers, solvates hydrates or nhiennaceu cal v acceptable salts thereof -
8d Jn a fourth aspect, there is provided a pharmaceutical composition for
preven‘tlng or treating disorders alleviated by a positive allosteric

FmodidaforBiR GABAAASTRStoaideanmusltion COMEIENGa -(CHzeS(OLNRY,
therapeidigally sifectiveamount.of a. Eeﬁr%pwgd of formula | as defined
above and, individual isomers, racemic or non-racemic mixtures of
isomers, solvates hydrates or pharpseiceutically acceptable salts thereof
admixed with at least one dilugt t]\exmplent o) cé}\rler In a fifth aspect,
there is provided use of a hd of f _L&s defined above for the
preparation of a medica useful for_pte\ie‘htlng or treating disorders
alleviated by a positive allosteric modulator of & GABAA receptor. As
mentioned hereinabove, the pr sent disclosur relates to the use of

‘compounds of formula | for the preparatlon of medicaments for prevent:;

..Ag or treating disorders alleviated by a positive allosteric modulator of a

IGABWATﬁ@Gep@@rCJR alliv{gliv k j IVY i wherein:

R’ is ary! optionaliv substunmed with one or more substments mdependentiv selected

e e

s

from the group consisung of T calkvl, T, calkoxy, C;alivithic, Cieallvisuifonyi.

arninosulionyl. C:.amonoalicylamimosulfony?, C,.a.dialkviaminosulfonyl. nalogen, C.-

e-naloallovl, cvanc, niwoe, and -NE® R . Where

L . B . 5 - ~ I RS r
i TG ~ Fivr o o - fra i) STiSisTInG Wi
B and T° ars each independentiv selected Tom the groudp consistng oOf

h‘ydm:sn, Ty syl and Cppalicviczrbonyl;

- ot
07 a1 e

e Tyl
ig wiaf a«LC}’Ti:

'is hydrogen, Cy.g-aliyl, Caselkenyl, or O g-heteroalicy;

and individual isomers, TACZTUC OF NOT-TACEIIS MLMUrss O ISOMETS, SOIVALES

B 23

1 -
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R'-is -OR") -NR R, -CR'RuRz, CHR'R2, CO2R", -C(O} _NRIRO; cvano,
hydrogen, akynyl, C,_~,-haoalkyl,hajogen, (Cr r)~S(O)a2,-!C
1zi~S~0i,NRNTI'~SOs ~,- C =7)R,, tetrazolyl CE_3 all ylene Ida or gEb,
Gs-cydoallcenyl, aryl, or hetero ryl, where each and or heteroa ul is

ina foexﬂogas% %&é?éﬂ-:t ted with ane.or.meLe;S &b &y@&ﬁoécwee\%ﬁ&% %tﬁfealmng disorders

e
_selected from O-6-alkyl, C,.6-allcorq C15-allc-jrithio, C, -allcvisultony
alieviaig) et PTG hAIRIREN, BYHHEOhitf o -E{EINRERBOASHLNPRIpS PR @ mprising 2
therap@Ricale edbiindapeodently selastaddromithegroupcansisting:efc and, individual
isomerrs]ydrré% S %ra -n%%lllza(yiﬁﬁcangx% 9_%“:'}ng%ézbsons}glvorengsdc iteio_a'”y tically
M heTain'D 10 3 Nanadiacent SaBon Atoma ny the ikl CHATA ptomay gsutically
acceptpbée rafiberd b rtmoed-Sitort JReRt AneRd NpeuNexpientor iR He 1Ib Be
R2 is hydrogen, Cis-allyi, Cs_6-cycloail rl, C3-6-cycloalkyl-C;-6-alkyl,
fnefi %—ﬂG-allcy carbon’yl,,Cs-alkyLsquonyI, m % or aryl-Cl-6-alkyl, wherein said
0 & il Ao S iy i O H SR SISO WidhBhe dptisae RSt iaptae preparation
of a independentiyiselectediromClos-aktayh Cdisbriratoallist E6-atlcoxysiane allosteric
moduf@logen:;Ra Aﬁ pe@gpg{r_heteroqryl, each optionally substi_tuted with one or
more subs tuents iniiepcnau i'v SCL L LCU from the Kivu CvRSio Cr gli,T
C; ~I't.OX3i _ -~1a0.i-6- ", -6- } o CI-6 alkylth o, Cis-akcj>Isulfonyl,
aminosulfonyl, C1 s monoallylamnosulfonyl, aEz laminosalfonyl, halogen,
ClSshaloalltykddyawiogtaiteotiameesbiRaiBbsuwhergeRio li-ard & REEBAER of
inde@gqggr}t%vs%lggtrgdﬂfvrorqﬂthg roup consisting of hydrogen, C, aikyi,
and G.s-alicyicarbonvi, RL and RB-are each PRtV SeTRECHe T s2mehelsorders
groglriescef iVl Qaeitye aiwtelio modCONSISHIP L dlOgel~ alicyl,
C_.6-RVvdroryalicyi, Ct-6'aIIiO~'y%'~i;t1-['2iCIT1, ~i-e-aillvittuoa&yl, carbox
aicyl, C,.6-aikoxycarbonil, C'i-6 C =_T.. -~{PjiCarrb ony' a VI CS- ycioa cyi

C — (

wherein:
R’ is -OR®, -NR*R?, -CRRRS, CHR'RS, CO,RE, -CLOINRRY, cyano, hydrogen, Coyp-

alkeynyl, Cr.g-naloalkyl, balogen, —(CH,j.8(00:R', -(CHL)S(0NRY,, -INRISO,EY, -

Cl=Z)R), tetrazolyl Cesalkylene Tla or kb, Cag-cycloalkenyl, arvl, or heteroaryl,

&

- where each aryl or heteroaryl is opiionally substituted with one or more substituents
independently selected from Cys-alivl, Cg-alkoxy, Cig-alicylthio, Cyg-alkylsulfonyl,
halogen, Cy~-haloalkyl, cyano, nitro, ~-C(O)NR*EY, and NERY where R® and RY
are each independently selected from the group consisting of hydrogen, Cualkyl,
and C;.e-allcylcarbonyl, or R is Cap-allkyl wherein 2 to 3 nonadjacent carbon atoms
i the alkyl chain optionally can bereplaced with -C-, -$- or NRS

b

- _/R
RS AR
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CycioaJkvl-C,.-6-0vl, dI-C3.6-cydoall.'YS-C,_3-aJk,4, C.6-heterolzi, C;

aminoal , WO 2005/077363 PCT/EP2005/001406 -4

aminocarbonyl-C,_5-allcyl, C1-6-cygngalkyl, Cs<s-heterocyclyl,
heterocyclyl-Cl-6-al;kyl, . aryl, aryl-C;_6-all 1, heteroaryl,

heteroaryl-Cl-6-akyl, phenyl-C1.6-allcyl, diphenyl-Cl- 6-alkyl,

phenpsulfonyl optionally substituted as described for phenyl below, and

C1-3- allc7I substituted with both a C3.6-cycloalkyl and a phenyl group,

wherein each of said 5 cycloalkyl, phenyl, aryl, or heteroaryl groups is
optidnatySBsited vty orre-or b reSUstituanteidependdntly Ci--allylcarbonyl,
selected, from-#herarenp.cansisting Qf Clitalille Qi SIQBICYIA T 1s optionaliy

Ci_6-alkaxy, amino, CI_3-alkylamino, C1.3-dialkylamino, hydroxyl-Cl-6- =
alky, cYARG AT CE-B Ry TP € 2 BRI Ao P Crrit o

haloger;aiet igach, f$aidamidd.grarps is optionally monosubstituted or

disubstj Wi -6-,10 allcyl:. nd Rb are taken together with the
o & i oy e A S S esa e
selected rEITHE G ot EONSIBENG DEPYAoidresipiperidinalla, Cig-alkoxy, C
homopigesieine, tetraiydropyiding,:h<s3ifts %@.f.@}ém%@sﬁfpnﬂ, ai-Cre-
1,2,3,4-tetrah _,dro[sloqu%Lq\ollne, tet@hydropyr_lmldl_ne, he,rahydrgpéﬂrplqlneL
15 pyra Wﬁﬁ%én AT A G ot 2 SRS By 6IeDpy PaZole, » Where F!
and imigazale rwheteirdebeofisaily rifigs: sl aptianaly-substituted vt enerogen, C,.c-
or more substituents _selected from the group consisting of hydroxy, oxo,
Cl-;alkﬁ%%ﬁéﬁ%?bagﬁik%ﬁ%ﬁ%-alkoxy, C1.6-alkoxy-C1.6-alkyl,

Cl_etammidliey adyinaeykadinsy amhinocarbonyhe croup consisting of hydrogen, Ci.-
aminocarbony)-Cl-S-aliuiaminqcarbonylamingaminosulfonyl, 1 6.20 . ¢,
aIIcyIsuItpnyI{a,\mmoﬂ,_ amingsulf%)n lamino, a_mé phenyl, wherein each of said”_ ™
phenyl gféups s opHarEIRy Slbstitifed With one?6T fore Groags, Ca-e-cycicallyl, Cae-
independentigetectedi-fiom-Cl.6-alldli&1-6;hacealkyl, G-6-alkexy . -aminoalky,
amino, C1-3-allcylamino, C1.3- dialkylamino, and halogen, and each of

said amino groups is optionally mon.osubstituted or disubstituted

withC1.6-allcyl, or is contained in a pyrrolidinyl, 25 piperidinyl, morpholinyl,

or piperazinyl group; R is hydrogen, hydroxy, C1-6-alkoxy, or -NRa, Rb

Rd and Re are each independently selected from the group consisting of
hydrogen, C-9- allcvl, hydroxy C1-6-alkyl, C1.6-alkoxy-ClI-3-allcyl,
C1-6-alkylthioallcyl, C1.6-heteroalkyl,, heterocyclyl,

heterocyclyl-C1.3-allcyl, C3.6-cycloalkyl, C3-6-cydoalkyl-Cl_, alkyl, di-C3_

30 6-cycloalyl-C1_, alkyl, aryl, aryl-Cl-3-allcyl, heteroaryl,

heteroaryl-C1-,alkyl, phenyl C1-3-allcyl, diphenyl-Cl-3-alkyl, and

G_3-alkyl substituted with both a C3.6-cycloa kyl
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and a phenyl group, wherein each of said cycloalkyl, phenyl, aryl, or
heteroaryl groups, is optionally substituted with one or more substituents
mdependently selected from the group consisting of C1-6-all@T/EF2005/061406
C1-6-hacoalkyl, 35 C1-6-alkoxy, amino, G ¢ 3-allcylamino,

C1-3-dialkylamino, and halogen; or R™ and Rd are taken together to form

a duvmmprsé@eteé%n@@ EranEPhRnys G RteTe AL lgheraRyiy |- Croalkyl
C3.6- yhidenyl1C3.a-cyelaaliyl-Card-altylidenylp ke 8 \WQ- a]kyl diphenyl-Cr.
2005/0 73 3 F"CT/EIfJ 005/0014 ].E? (%|O ||C ICl3da%1y ng below. and Cp s

alkylidei§T-EBEhBtresy Ay iasayT ©3° tg\(h eterocyciyt AV er?ycf P
-C3- Gaﬁ@ﬂ%ﬁﬁﬁyﬁlyﬂe@tﬁfﬁﬁkcyﬂ%ﬁiegakyﬂdem ear@la@&@;ad]@ymgnwhqm zach of said ‘
Ci-3- a"C %cir?' ahlc ﬁd o§e1 Qgéﬁ%kﬁiﬁ ley BQEBYJ@.} bsmtuted with one or

heterogry(f erein each of said cyc oaIkyI

aryl, anheetembmwgr@upﬁ@%ﬁf@ﬁaw ST FOTBE B! C1o-217 Ci
substityemtaringependeatly, %%%%ed:fr@m@iﬁlami%ammmdmﬂ Cus

C1-6-allcoxy, amino, Ci__3-al and halogen; o

Ra arﬂ%@e%@é@a&@ﬂ%?h % ?ﬁglc%nﬁ onts \%%ﬁ]u ﬁdn g aatflg ﬂ en’ and
to fornmahG3 séiccyeloal lgtbuphstepmmydw mrgmﬁbthwﬁdgerd@mﬁstﬁu‘ted with Cyog-
CI _to- %#%X 10 Rg is C2_lo-alkenyl; Rbis H or Ci_3-alkyl; R"is CI-6 aIkyI

®cz 6% nyI Cl 6heteroa|ky| or phenyl optlona substltuted |t .
orRm@rb%w@Qﬁalféﬁ@%ﬁﬁ@ééfﬁﬂéFﬁﬁ/%Q‘éﬁ%&q%]ﬁﬁ BEF G Ean %im

Cl-6-alkyly Cbof M@@éi@ﬁkﬁ@@@@a«yé&mﬂﬂqﬁ%@aﬁy@nm ofpyrrohdme,

C_3-dialkyl hydro 1615 aI cyano, acylamino ine
C1-6- Qﬂﬁﬂg}ﬁ&%ﬂ’ %ﬁﬁﬂgﬁ?orﬁ)}/%xy, XH § lﬁak?g?éé iné%a%% %um{)l ’
C-1-8 augwwayzﬁ}aikemmﬁmﬁmetemmdcwwmmairembm@lls&ine

5 NRR; YIS 39 rH HoZIS9UNQ hcﬁglgﬁlﬁﬁgz&t?nér%ﬁ%ﬁ 'ﬂgﬁ@@l@d@rﬂﬂi&mdﬂd&, :
selectggrr?rom é up conS|st|ng of hy drogﬁen CI-9
f&

Cl-CeWyerosafalilAaC IrmaiioyaRytic 182 Mﬂlafgﬂﬁﬁne or more substitaents.
CarbOéxr&{e@ ﬁt!)@ﬁ(lcb @c@K@ﬁ&i@ﬁf@@fﬂy@bﬁyﬁi&@gf@&~3kﬁﬂcﬂp§m§myﬂqfl Cr

?;élllo; éﬁ ﬁlaf%%g%%igp?éwy %%Irg’ Lk IC}II ?cy?armno aminocarbonyl,
am'”o“""afh‘f’ﬂé’ﬂb@hﬂ@ l@w@mmawm&a@s%mam@myﬂ Cis

hetero Il 1? %lllﬂg %élﬂl%uﬁ% bﬁl@”ﬁh Pﬁéﬁ Werem each of said phenyl
heteroary Cl_3-a cyI henyl-C_3-alk I dip hen I- 3-alkyl, and

Cl-3-afRPlasbst thheHiAE 3Bt %%%R?Pé%fguaﬁéﬂg,f%%gglﬂy selected
from Cy.¢-alkyl, Cjg-haloalkyl, Cis-alkoxy, amino, Cyz- allylamino, Cras-

dialkylamino, and halogen, and each of said amino groups is optionally
monosubstituted or disubstituted with Cy.s-alkyl, or is contained in a pyrrolidinyl,
piperidinyl, morpholinyl, or piperazinyl group;

R®is hydrogen, hydroxy, Cy.¢-alkoxy, or ~NR*'R™;

RY and R® are each independently selected from the group consisting of hydrogen, Cy.o-
alkyl, hydroxy Cig-alkyl, Ci.g-alkoxy-Cis-alkyl, Cypg-alkyithioalkyl, Ci. ¢-heteroalkyl,
heterocyciyl heterocyclyl-C; s-alkyl, Cas- cycloalkyl Cs.g-cycloalkyl-Cis-alkyl, di-Cs.
6 Cycloallqu -Cy.s-alkyl, aryl, aryl-Cy.s-alkyl, hetercaryl, heteroaryl-Cys-alkyl, phenyl
Cra- alkyl dzphen’y’l Crselkyl, and Cy-alkyl substituted with both a Cs.s- cycloallcyl
and 2 phenyl group, wherein each of said cycloaliyl, phenyl, aryl, or heteroaryl
groups is optionally substituted with one or more substituents independently
selected from the groﬁp consisting of Cl_ﬁ-ﬂlcyl, Ci-s-haloalkyl,

Cis-alkoxy, amino, Cy.3-alkylamino, Ci.a-dialkylamino, and halogen; or

R®and R are taken together to form a divalent group selected from G s-alkylidenyl,

Cys-heteroalkylidenyl, Cg-yqrﬁoaﬂc}fﬁdenyl, Cs.g-cycloalkyl-Cys-alkylidenyl, Cag-



wherein each of said cycloallcyl, phenyl, aryl, or heteroaryl groups is
optionally substituted with one or more substituents independently

wselestett fsom the group consisting of C1.6-allcyl, C1_6-halo&fcit; p2603/001406
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Cl_6-alkoxy, amino, C1_3-alkylamino, Ci 3 30 dialkylamino,
hydroxyl-Cl.3alkyl, cyano, acylamino, C1.3-allcylsulfonyl, C1_3-

aIIcy@%l&ﬂy)lpxyl, aagqﬁaagaﬂ{;ﬁdd@adhggfmmmhﬁ@mﬂp@g@he’rerocvalylex ;
opti tituted t B
Rbafg%éé% ” Wittt ?(-:Y c?gen ?o%ﬂhlc?;??% gﬁﬁgr ¥%tache ;?i’@ r?f !
hete@cyelﬂ&bfbmete}i@ér@tml}ﬁd?sédE@éﬂ-ﬁa@maﬂﬂ@@r@Yb eohdistRerer-Creallyl-Co

pyrrolidine; ;32 pigerdine &9@99%@1@ traby GRORYEENRRS! sroups is optionally
1,2,34-t %aglg}zlroqumolmee 1,2,3,4-tetrahy msoqglno o grous F

tetraﬁ?@?’%ﬁ?ﬁ@ﬁwﬁ@w&ﬁ%‘?é Fﬁ”ﬁ’f&ﬁé idi gg%?ﬁéﬁ%gﬁgl Crgalleyl, Gy

morp@ﬁﬁl@ﬁﬂd‘ﬁ' dazeline:pyerate opyrazdle] andrinidazadie AN Onino, and halogen; or
05/Q77363 PCT/EP2005/0Q1 her 110 Con

ggb%?i oA it e BT rﬁ{)}ﬁél%slu gtftaueﬁtr}s,%ge éétced([ }?%'r%%%g%&r%é%o B« o,

consistihepbfHydrbxizr oxolCligzalkyl, C1-6-hydroxyallryl Cj-6- alc—~%

Ci{ﬁﬂhl‘&?&%&!ﬁ)@i”cyéﬁgi -6-aminoaJkyi, aryl, acyiamino,

am nocarl:?onyl amlnocarbonyl -C -6-alky1, aminocarbonylamino, ‘
a%lﬁd@wtf%‘? 7@1 6-allcyisulfonylamino, aminosulfonylamirio, and phenyl,

V\m"ngmcgagtggmsﬁid phenyl groups is optionapy substituted with one or

ﬁ% ;%ﬁ%fm epe d%nallyl/ ;ﬁ: ee%tegai%%%gpheﬁ{‘}é i gasllﬁ?s%%ted with one or

rn..ino 1-'s-a mino, and halogen,
and e:aoha@ﬁbm@mmémup#@mabﬁ@@frﬁmﬁbg@b@sﬁpt@al@iﬁuﬂ“ of Cy-s-alkyl, Ci.

dlsubzﬂgﬂ%ﬁwﬂﬁ Jaziﬁo%ktcx;lm%lscﬁoniﬁwﬁ%@@ I@){@Qﬂdmwaé&o, hydroxyl-Cye-

piperidinyl, morpholinyl, or pipe p;..mis

OioO1GBT) B8O T8 B A GG (et SP LGP IERB g helogers

nlmyf@ama@grﬂ@gsawpmmﬁmm;(ﬁllym&eﬂﬂa;ﬂﬂa saitslitigkeof The

afore gﬁ 8n§d rders alleviated by a positive alosteric modulator of a
Zredep?or cah be selected in the group consisting of anxiety

dféaﬁrélbos JFa&lpanic disorder 20 with or without agoraphobia, agoraphobia

m@t}@@tg}lﬂ@w)f panic disorder, phobias, social .phobras,

obsessive: compulswe disorder, Stress disorders including post- tga
aRd &8GR sﬁ‘é%%%&%ﬂ?ﬂ‘éﬁ’%%eﬁlélr%ﬁ 8‘&%’%@3& @éﬂ?%u%fep SEL %@Y%Ogem Crg

anxie
disordgyidepresioarctyhipg) ﬂlfémﬁmlﬁsrdl@in@ea@qﬁisbh@dkrémn@w -Cy-g-alkyl,
major(ﬂ%pr %‘?’Jvcea%jo%%ﬁj eél 9%&’?15%%’(9‘@1 s-alkylcarbonyl, acvl, Cs. 5c§rc10aﬁ«:yl Csos-
cycloalkyl-C;-s-alkyl, di-Cse cycloalkyl-Cy.5-alkyl, Cy.s-heteroalkyl, Cp.a- aminoatkyl,
aminocarbonyl-Cy.s-alkyl, cyano-C;.s-alkyl, Cs.g-heterocyclyl, heterocyclyl-Cy.s-alkyl,
aryl, aryl-Cy.s-alkyl, heteroaryl, heteroaryl-Cy s-alkyl, phenyl-C,.s-alkyl, diphenyl-Cs.
s-alkyl, and C,.5-alkyl substitated with both a Cyg-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 Cyg-alkyl, C.s-haloalkyl, C1.s-alkoxy, amino, Cy.z-alkylamino, Cia-.
dialkylamino, hydroxyl-Cys.alkyl, cyano, acylamino, Cy.s~alkylsulfonyt, Cis-
alkylsulfonyloxy, and halogen, and each of said amino groups is optionally
" monosubsttuted or disubstituted with Cys-alkyl; or
- R%" and R are taken together with the nitrogen to which they are attached form an
| heterocyclyi of heteroaryl ring selected from the group comsisting of pyrrolidine,
piperidine, homopiperidine, tetralydropyridine, 12,3, 4-tetrahydroquinoline,
1,2,3,4-tetrahydroisoquinoline, tetrahydropyrimidine, hexahydropyrimidine,

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



disorder, schizophrenia; learning and cognltlve d sorrier, Alzhe mer's
“4fsA4SA 56 25 attention deficit hyperactivity disorder; sleep ofBorHErY>/ 001416
and disorders of ¢ cadian rhyt m, convulsive or seizure disorders, as
epilepsy and pain. The present disclgsure further, relates to compounds
accordifgrio 6Pt Tt WREH HE™ Ti’\fé‘e%ﬁm&éff&ﬁ‘é GEiTiRRGE 65 B
- AA recepterang-pharmaceutical Compasition30-eontainint-compotmtiscyatiyl,.

according ta.formula L p one-em nt of the present |sclosure there
is prov#;efdaé Eompotin ((J)Cfdm%dwllgrma?u? reln vf\illhe}Z SRS C_

h, CC.atliynyrhonyb: ixatuauamomy dhos- 1BazoyCCrBaiDiTence b2 orifonyl,

12D, orcCA-AR Aot BRI (0:E0nadipeeak o AAMSIA At Lo seid

“chain optlonaTy can’replaeu with -0-, ---'or N. ; R2 is'yoroQe _"all. J.:

C5.6 cyx@al Wwwi@“e&%&‘sﬂlh%%e%%@/@%‘?%ﬁﬁ@”v &él’ﬁ@%l@;em”nd ntly

Inaloaletfeq, ANQ 2005107 7363- B&UEPZ@Q@QQ&%%B@ El\g Lrine, di-C;-

0, p are as defined lle emabove and, nd1V|duaI isomers, racemic or .

o e G SRt RTEREE o i haEBately

acceptable salisttheleofiiniznothet “embodfmémzbbme qresentd in a pyrrolidiayl,
isclosure there;is a u Qrding to for'mul.a I wherein
hereifi’R - H&ﬁﬁﬁgﬁgy”g k@%??%?ﬁ )oéI (O', CH2)0S(0)zly 2,

-NRISOIRY, ©1-6 haloallcyl or tetrazolyl Ce-3 aicylene-lla or -lib; R' is C1

ai;.yis R+ is i1VdTO-en Or Cls alKVR is 0-D only s " Stitute " aryl; -his C

a; |IsHHIn|sl Ra, Re, RaRb, P" RY% R~ R3~ R, Rd, Re, R', R, Rh,

PRO K, %mpéareas defined 10 hereinabove; and, individual isomers, race

nic pigton-eacemic mixtures of isomers, or pharmaceutically acceptable

salts thereof, Ip. %%é?et§cm£°dav}§5# 01;1&919&%ﬁeﬂ&&'%c'ﬁaﬁ@-&hsr%ﬁmmmm

prowdm a-compoun accord ormula-i wherein R is’ (CHI) S(O

(C=i )05l REOZFTRI#E15 methyl or ethyl; nis 2; 0is 0, R'is 01 6

alley; R3 is hydrogen 01'C1-6 aIkyI R'is optionally Si7.bStt..1T.td-arvl; A

isC.L'2;YisHY;hijs1l;RR ;RCR RR' A s Clelllled

er RS T TS e SR GO LRI R 40

0' Ispmets: oin phasmacé uticatly:acceptabicsalis therepfli26 frranotheric disorder

gmagdiment of.{ne present disclosure Inere Js IOYdRA. ACOTROUN e, phobies,

accor ng to ormula ereln a 1sethynyl, Ri'is methyl o thyl R3is

optiepamol @@bstqm@@wom@@m@mg% ﬁﬁrﬁaS@a@qrierSRnCR% By t-traumatic

defingd hereinaboveand, generalized or substance-induced anxdety disorder; depression
© or bipolar disorders, single-episode or recurrent major depressive disorder, dysthymic

disorder, schizophrenie; learning and cognitive disorder, Alzneimer's disease and

S

25 attention deficit hyperactivity disorder; sleep disorders and disorders of circadian rhythm,

convulsive or seizure disorders, as epliepsy and pain.

The present disclosure further relates to compounds according to formuta [ which are
positive aliosteric modulators of a GABA, recepior and pharmaceutical compositon

30 . containing compounds according to formula L

In one embodiment of the present disclosure there is provided a compound according to
formula T wherein wherein R’ is u—TRP . Cooypalioynyl, Cy.g haloaliyl, cyano, -

¥ e

A

{CE’:':\)OS{O}BP; -(‘Ctiz)ou Q) \W’\. NER

B -Cl=7)R, . tetrazolyl Coosalicvlene Ila of

7

(811

]
3

Ik, or G ally wherem 210 3 nonadijacent carbon atoms in the alkyl chain opton
can pe replaced with -O-, ~5- o1 —NI“ R s ﬁvdiegezz, Csogalioyl, Coog oveloalkyl,

- 3 .
T TR TV D

cycloaliyi-Cyamalicpl Cys-alkoxyearbonyl-Crs-aliyl, Cig-haloalkyl 7, R0, R >R‘,f:'> e



individual isomers, racemic or non-racemic mixtures of isomers, or
Pittiratedtically acceptable salts thereof. In another embodifehESEHE 01406
present disclosure there is provided a compaéund according to formula |
-wherein R ' is tetrazoivl Ce a yiiene rar 3 is methyl or e n kis optional ~T
suBsthuted? afvTATISCCH 27 18 AR DRANARD  arérds iaafifeet. isomers, racemic or
hereipabove; and individual ISOMeNs o kaCBINEC.OL NI EACEMESIC IMIXILIES: be salts
Of 1SOmels, Cr 3C, pharmaceutically acceptable Salts. thereof. In )
anothé’embodiment of the present disclosure there is provided a
compound according to formula 1 where L_ R is tetrazolyl ..1, 3
alkS~lene lib: R'is met yLOr etiwl; is opt oral y subs utu'ted and; ' .. is
o T e e e
raceynicdor gion meemicvherixturescsiismers, O RpH2i imaceaticall? ). SO )=k,
aCQ@ﬁ%@E@@%ﬂsﬁgl-@Sd\é@ %Ogﬁé@gﬁé@l:go?%ggzlo%@%%ao H%V“gge-lﬂa or -IIb; R is €.
another embodiment of the present disclosure there is provided a method ~ ~
of preBnting 6F FERtiRG tisordérS allédiated B el postive aifsstetiés CEls ¥ is L m
mogulateriof a GABAY | reCeptomeamprising ‘agfnitisteriing, 10 apatientihed
. heed ther offgn etfe‘ggvre a(rgﬁount o?fga Qgggoupd. according to formulal
'R3 WIWHERSA RIT RIRSIRE, RORE RESPas RIRETPV RERE Résomers oF
R:, RgrR:ceRicAl Zadmpnbe, plavewas:denned hereinabove;and, individual
isomers, racemic or non-racemic 10 mixtures of isomers, or
pharmaceutically acceptable salts thereof In another embodiment of the
prebesotistrosndnere G prevRi d ISR OB pREVEAthY GPetihg
diSQ@@fﬁiﬁQQM@?ﬁ@é Iavﬂgéiémqaa&kqﬁm}ﬂ@O@W@}g@tq&@iz?o%%p_g, -IJTPES O.R5R? is
_receptor comprising administering an %ggt ve amount ofa compound, .
“3ccBRIG T8 ¥ormuta tShbrait i @R%Rﬁeﬁ?’é@ﬂﬁ%%%ﬁaﬂ%ﬁérﬁ Epptionally
_lallsinglit(CHIDS(@)TH A Y (CXlAL M SQ2R, T(EDRY, wtrazelvh:Gis Fefined
allcylene Zla or 116, OR:, . r%R.R"bIB'jns optionally substituted aryl: Ra...
AR e e BERdBS Rt Saas of BT B S LI T RIS O Ry o =ex -
hydrbarnGessikelorcsRbatdlR taAdgR" are each ndepen en r selected
from the b onp. consist ng of Hydrogen and G a-alkyl, or, (i) R" a,% °
takelpﬂeZOt get;l;r form a divalent group Selected ,"Tom C'_-6al cvlideny,,
€ _eHetBrisfi <PPRARIA T pressRigidirsr Hor e EraaammROE e th
I1denyi€dg toVeinalk tisberstn AliCIdtaenyi; heteroeyelydidenyi, &’ is optionally
C-,_Fheterocyclyl-C1 _sa:h-ylidepyl, C5_.eterocyelylalicyl-G . 3allcylidenyl,
aryl_-s(‘f?_sg ﬁ%‘/’fly enii ,‘grfﬁéi*;-%r%~ "-‘&g’t’s?ﬂI’c%%ﬁﬁzﬂ)zﬂnyﬁl)é as dSifhed ncreaboy 5 and,
hetefoariTual GhBaoviidemyi, ardn-racemic mixtures of isomers, or pharmaceuticalty
acceptable salts thereof,

o
et

In another embodiment of the present disclosure there is provided a compound

“according to formula I wherein R’ is tetrazolyl Co.s alkylene Ta; B is methyl or ethyl R is
optionally substitirted aryi; Als CHyz Yis L m 1s 1 REH, Rb“, Rh, D are as defined
hersinabove; and, individual 1somers, racemic or non-racemic mixiures of Isomers, or

30 pharmaceutically acceptable salts therent

In another embodiment of the present disclosure there is provided a compound

- o 3
T 1 +

according to formule I wherein R is tetrazolyl Cg s alloylene TIb; R is methyl or sthvl; R

N LY .
: o 1 gt yied] mrls A ode (I eV i B LT et % E D T 3 st
15 optionally substtuted arvh As CHo Vs HH; m1e L, YL RV, B p are as defined

(83}
)

hersinabove; and, individual isomers, racemnic or non-racemic miktures of 1somers, o

- . . o T T 2l
e R, £y e g 1o nom fde ol
pharmacénticallv acceptable salts thereg



wstereand; Gi_~al S~ C : _3_allHden | Wherein each of saidgVeigaqos/001406
nTaiv:, or heteroary7 _'. 25 roups is optlonquy substltuted Wlth one Or
more SllbstituenaS mdependentl ' stile red “"9 a i -m i~ " c"and from
C',_6a.lh"V;, .~1al0ait:Ti, C'_sall.CO0i.'V, T|I_nG. alOCl,la:.!t..u,
dlatKkSrlau!lnO, and 1' _iai0gen R P is hydrogen or C, uallg,; and, Ra is
hyagetheCneailngtorChe pRathCOscdeikIthieis plovideiarogdndf C p -
Xoﬂrgv&t%g%%@ﬁq}! aiEbART gﬂgv%!_féﬁmﬁ aY'timﬂ@a Roster m@&m_a%d% of a GABA,

=Y. 2, m, R, o, ,D are as defined ~ereinabove; and, indivigual isomers, .
racEATIE 6T FOREI0FACATIC Miftite ) Gt ROHTara: Br pharacauticaty « 2mount of s
-acceptable-salts fnareaf fhnmamather emboediment of the present disclosure

there is provided a method of preverit_~g 0 '3ll,"..g disorders ~eviate~ b?'

a positive al ost_ric modulator C' G AEA: WO 2005/077363 .
PCT/EP2005/001406 1 receptor cafprising administering to a patient in -

need tliereof an effective amount O und.according to formula |

wherein R1 is.CRCFR, C_ o allsvny rlneﬁfﬁiﬁ}w r>el+(CIH)6S(0)nR’,
(CHc)oS(0)21 2, - RsSO2R', 0i -C(=2)k % ionaly substituted aryl;

‘R"and Rd are hydrogen and R.. IS C1_6aill] ;, or R e and Rc together

are 5 aldylidenyl and Re is hydrogen or Cl B gaII yl; |s hydrogen or CI-"O
ally9gL.R.is ©o030 Plalkenyi: Ris ©1_gallml, RYRS; R 1IR3 REASYRZR, A7, 7, m,

m, n, o, p are as defined hereinabove; and, |nd|V|duaI isomers, racernic or .
NOCrAoBTHRE SRS SFTSBMETSC o PhErHACB AT Aot pTabIa saRE Temic
therepf: 1R inanether emblodimentot tie presentidistlostredbere is

provided the use of compounds of formula I, wherein RI ]5 lia Or llb; R3

1S optionally s bstituted aiyl; R-, Rh>R', R 1, A, Y m, p are as defined
hereinabaie: anschdindividithkisawers) vdcens dhor nomwademicahbdufes of
isomers. or. pharmaceltigallyacceptable sajts, thereof, JOrpreparing:diior of a GABA,,

medicament for i revenLP _g or *seatrng disorders alleviated by a pasitive
a110SHERCTSIFONSIRECEBEGRSALS FRCEpOr IHTARBINGT &AM E Do e ™

he present disclosure &h@ﬁﬁp?owamé Qﬁadg’eﬁceutmtmomm&mgﬁ@m\, -

prev n_tlng or tre bya 0§;t|ve )ste e ypant,
modtitaterora &Aﬁc\ﬁ%@&dr said ¢ posatzé)n com 6@3&“ a{ﬁ% or Ilb, OR’, or NR'R™
therapesitigallyeffective 2G-anrgiait @t@iébmmmndt@ﬁéwﬁmpmngpn or Cy.galiyl RE is

according {0 formula | whereip Rl R R&pR 17 RE Re, R xRy RelBy WaRyencenty

m, n are’oas efined e i
seleftef? from the group consisting of hydrogen and Cye-alkyl, or, (1) £ and R taken

20 together form a divalent group selected from C; saikyiidenyl, C; . sheteroalioviidenyl, Cas
cycloalieylidenyl, Cae-cyc loalkyl-Cig-alkylidenyl, Cae-cycloallyi-C; s-aliyhigenv, Co.e.
heterocyclylidenyl, Csgheterocyclyl-Cysalkylidenyl, Cy gheterocyclylalicyt-C; salkvlidenyl,
arvi-Cysallyiidenyl, arvi-Cysallyl- s alicplidenyl, heteroaryl-Cy salicylidenyl, and

heteroarvi-Crsalkyl-Croaalicvlidenyl, wherein each of said cycioalicyl, aryl, or heterparyl

a3
in

sroups is optionally substututed with one or more substituents independentiy selectec
from Cr_galicvi, haloalkyl, Crsalicoxy, amine, allylamine, dialkylamine, and halogen, and

R® is hydrogen or C; saliyl; and, R is hydrogen, Cyeallyl or Gy galkexyalleyl; B s

— -2 a 2 “'*\c‘ "‘r) ]
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- In another embodmment of the present disclosure there is provided a method of

preventing or treating disorders alleviated by 2 positive allosteric modulator of GABA,,
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“Q?Eg(ij%pg&e; and, individual isomers, racemic or non-racernic}')u -tqresﬂgf L
iIsomers, solvates hydrates, prodrugs or pharmaceutically acce(ﬁ%%[mmﬁm“
salts thereof admixed with at least o"né‘%ﬁluent, exCiplent or carrier.

_Unless otherwise stated, he f qu-xyitng tgrmsﬁtejg%g in This %%Q‘pjjpgtion,‘ £ of 2
T IRCIUdingG THE S FECHTCATTO and - 1aghS . have t,.,. defintions given befow. ©
coinmustibemoied: thatyaswsddvirethie Specifitalion and; therappenidedne,
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aripvention. J1e terpiradal oot lower: alie? Ry as used-nereinmeansa, |,
monoyalent Lﬁ%ear Or brancheg gtyrqée%Qrocarbon raQial,CcogsistﬁL .
=G ot CatBon-shior Hydrogen allOMS, fiaviry hiofi Ghe TemEEBonc™
aratomi-tdell sive; dinless-athermwise indicate dnow:ras oflishasis, 50" . O'.., to
5i2.8.00n.-.9m. s, L, ples _ﬁo%nl.dygg‘klaaicai:. WO 2005/077363
P B TIEP2G04U0108" ~15include; but are not limited to, methy! ethyl,
‘propyl, isopropyl, isobutyl, sec-butyl; pert- butyl, pentyl, n-hexyl, and the
Jike: The term ~alkenyl asHsedheain €8nqles ARUNaHRSH B EHpounds
rh roqagbon ch.air% 1radi(T:aI 5 having from 2 t9 10 parb_qn gtom§ pgynin Lone.
OO IRG BlefiiE B UbIE Bohds HC2M & AKERYM B tsEd Herdi refers fan™ >4
Y atkenyt-compased-ef 2iebtl carhionsifxamplesare viayhk-qrepenybemic
2-propenyl (allyl) or 2-butenyl (cretyl). The term -alkynyl'-as used herein
b A PR 5 e ehed G Arrbon 1 S A g
ofegipe 2 tot 10 carbonapmsrarthavintcerie bewherepossibietbotriple
nnes,C4-4Q alkynyl’ as.used herein refers to an alkenyl composed of 2
to 10 carbons Examples are ethynyl, 1-propynyl, 2-propynyl, 1-butynyl,
2-butenyl or 3- butynyl. 15 -The term "alkylene" as used-herein-means, a
kivaddnt impadiorbrahithedsatuiatéd uhydeoc arbonisadicatconsisting
Salely.of carbon and.hydrogen atoms, having from one to six carbon .
atoms meldSive, Unless dtherwise mé%c‘af‘ed. xamples of alkylsie Taticals
rincludes: bk aré et fimitedtoamethylers sthylemeispro pylemey eutically effective
2amethylethylene, 3- methylpropylene, 2-ethviethylene, RenivIene: w2 °, w17,
haexglenae,h%nd‘:che\yke.C20 Jhe term "allcoxy’ as ugeg herein means a
Kadical-oR, Whefein R ida ower &lkyt rddicat 4 ¥» Z» m, 5, 0, p are as defined
hereinabove; and, individual isomers, racemmic 07 nOn-Tacemic mixtures of 1somers,
solvates hydrates, prodrugs or pharmaceutically acceptable salts thereof admived with at

least one diluent, excipient or carrier.

Unless otherwise stated, the following terms used in this Application, inciuding the
specification and claims, have the celinifions gven below. It must be noted that, as used

in the specification and the appended claims, the singular forms “2”, “an,” and “the”

inchude plural referents uniess the context clearly dictates otherwise.

The phrase "as defined hereinabove” refers to the frst definition provided in the Sumimarv of the

Inventon.

Lo term [

“aliyl” or “lower alicyl” as used neremm means a monovalent linear or branched

satorated hydrocarbon radical, consisting solely of carbon and hydrogen stoms, having
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as defined herein. Examples of alkoxy radicals include, but are not limited
to, methoxy, ethoxy, isopropoxy, and the like. 25 The term "alkylthio" or

withimalikylias used herein means an -S-alkyl group, wherein atkjil/EB2865/001406

defined above such as meththio, ethylthio; n-propylthio, i-propylthio,
n-butylthio, hexyltbio, including their isomers. "Lower alkylthio" or "lower

thicalkyl' as usad hereind denetesarcatityithiodr oupwithl s dtowert atkyutyl, tert- -

roup as previopusly.defined.."C1-10 allcylthio" as used herein refers to
gtﬁ% Baﬁéiﬂ h@"rgﬁ%a\’lﬁwggjéf&lo. 30 The terms "alkylsulfonyF" and

"arylsulfonyl"as used herein denotes a group of formula - S(=0)2R wherein

Rgg ai%%@r g‘@ﬁ' espectiveland alkylapdantiaie ae defined herginh\WOrdicel
2005 ‘3% PCT/EP2005/001406 -1.6 The ter "alk\gﬁ%ﬁ Iarglne" R
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NRS(FO)2Rwhesein Risabi asandrespeetivel) cRbisty dregerioreiviyl, 1-
allcyl, and alkyl and e as-defined -herein. 5 The terms
"&Wﬂ?ﬂ@mgﬁﬂﬁgﬁlgﬁﬁﬁg f Csmlj%@d herein denotes a group of

formula -OS(=0)2R wherein R is alkyl or aryl respectively and allcyl and

aryl are as defined herein. The term "aminosulfonyl (or sulfamoyl): a
uSbe rrareiinefard e et @c@s%ﬁiﬂﬁaa? ctorh rae b fEocarbon

;%Xilﬁqlli]?{éﬂ%ﬂﬂg(%ﬂﬂﬁﬁ@Iy@&iﬁalcnmahﬁmdﬁ&ﬂ_mmmhmuﬁbﬂw gnsgible two
lal ylsulfamoy')" as us erein refers t e I o
-§f@5?ﬁ@g‘,éﬁ&8 VBT &% 3% ferers onhe tS%%ca?lL%ngrl composed of 2 to 10

are hydrogen and lo alkyl and R and

" Rtateindependently [yervhlkylesposivalyo PEXEmpleaprys, 2-butynyl or 3-

sy
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Z;?inos_ulfonyl include, but are not limited to methylaminosulfonyl, iso-

propylaminosulfonyl.. Examples of dialkylaminosulfonyl include, but are
not limited to 15 dimethylaminosulfonyl, iso-propyl-methylaminosulfonyl.

15 g prelia-glievl orhi . diallor can b replpged Wil 8yl heler0aHurated

Fotydy ot other #a o indicate a case where the amine is
substittedwithdiglowpattieg tekly akyer e zefrhy&rEsBStifeHy kil om one to
2SR NaEinIEiasg. e adicat AR SIIRNRR 1208 ey lene radicels

cylaminosulfonylamin.o or aminosulfony|-N'-alkylam no" as d )
e drofets o e AR NS SRMB 1o E(ORINR (e ens
angd .ars- skl 8 definreshriainchhd deenhiagytamind ths lsed herein
denotes a group of formula -NHC(=O)R wherein R 25 is hydrogen or

lower alkyl as defined herein The term "carbamo%l" or "aminocarbony!” af(y )
usé€tlettereirf abeans thescadictd tCOMNP 2 radical -OR, wherein R is a lower 1 radical

25 defined herein. Examples of alkoxy radicals include, but are not limited to, methoxy,

ethoxy, isopropoxy, and the like.

The term "alkylthio” or "thioallyl" as used herein means an -S-alil group, wherein alkyl -
isas defined above such as meththio, ethylthio, 71~propylthio; i-propylthio, n-butyithio,
hexylthio, including their isomers. "Lower alkylthio" or "lower thicalkyl" as used herein
denotes an alkylthio group with a "lower alkyl” group as previousty defined. “C_mo
allkylthio™ as used Lerein refers to an-S-alkyl wherein alkyl is Cyio.

The terms "alkylsulfony” and "arylsulfonyl®as used herein denotes a group of formula -
S(=0},R wherein R is élkyl ot aryl respectively and alkyl and aryl are as defined herein.



The prefix "N-allcylcabamoy!" and "NN-dialkylcarbamoyl" means a the

radical CONHR' or CONR'R" respectively wherein the R and R" groups
wargrindependently allcyl as defined 30 herein. The prefix N-ar{CRBaPABYPE14066

denotes the radical CONHR' wherein R' istan aryl radical as defined

herein. "Aminocarbonylalkyl" as used herein refers to a group RR’

whiseinrRs rermésdﬁis ddiylenbaand Ry CONRR vpher 8 L aRdRIgHEISRYE Sr0up -

or hydrg ming'k gggagpaml 1 and dialkylamingiasgused ;.
he?e%rn re Il\%ﬁ—l gﬂﬁﬁ% 35 anél N egs%ectrvgly and R is alkyl as -

deﬁﬁém@@%‘l PO Y| FESLATERhed to a WO 2005/077363
PCT/EP2005/001406 -17 nitrogen in a diallyl moiety can be the same or
different. The terms "aminoalkVI", "allylaminoallcyl" and.
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resp y whefein nis 1 t6 6 and R is alkyl as defined
ah’f@veuhCI lo allylamino” as used herein refers to an-aminoallyl wherein

alkykis. F}IQW%JE&% termiphepyiamingtan dsed dereineiersitareNHRiined herein.

wherein Ph represents an optionally substituted phenyl group. The term
aIIcoxyaIkyI as used herein refers to the radical R'R"-, wherein R' is an
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atoms ‘exclusive of carbon aéoms in.the allcag\p/ ﬁ% tro f the
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15 propytehyboryoiutiyloxy bty EEliyRR g;re Kylor NN-

eﬂa @Qﬁ%e% MM}WI'Q@H%@WIPH&@@@&@ oTh@h@rmdmai to indicatea
"cydoalkyl" as used herei 653? tﬁ% {Elonovalen%1 atHhatefﬁ ?rbocyclrc
radicalRer B HHSTEBRS S UREEFROrMAGECWRIZH Can optionally be

substituted with hydroxy, cyano, lower allyl, lower alkoxy, thioallcyl, halo,

ar%a"%r hydroxy rrer 'tnf}%re*%m&@r@z@ﬂ ' APING, ewﬂaﬁmm S(0)NRR".

allylamino, amlnocar carbony amino amrnosulfon

20 su’rrbnwamari‘@lnaﬂrésmmneﬂﬁ%@ PRRAREERATHHRE Y f@yéﬁ&}%m‘i’r @gfased herein

inclugde. Bub areinat limiteetoveycle mmyt@)ﬁor@ﬁutwh&arhyr aydlBbutydlkyl as
Cydo?ﬁ?ﬁn%ﬁ cycloheptyl, 25 and the like. The term "crcloaikylallyl" as used

gHradical -R'R", wherein R' is an alkylene radical, anuis a
ycloa'al radical as defined herein. Examples of cycloallylallyl

The term “acylamino” as used herein denotes a group of formula ~NHC{(=0)R wherein R
25  is hydrogen or lower alkyl as defined herein

The term "carbamoyl” or "aminocarbonyl” as used herein means the radical -CONH.
The prefix "N-alkylcabamoyl" and "N,N-dialkylcarbamoyl" means a the radical CONHR'
or CONR'R" respectively wherein the R" and R" groups are independently alkyl as defined
30 herei_n. 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 "amina’, “akylamino” and "dialkylamino as used herein refer to -NH,, -NFIR
and -NR; respectively and R is alkyl as defined ebove. The two allcyl groups attached to a

(5
i



radicals include, but are not limited to, cyclopropylmethyl,
cyclohexylmethyl, 30 cyclopentylethyl, and the like. The term

wicycleatkenyl" as used herein means a monovalent unsaturatee/Er2005/001406
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carbocyclic radical consisting of one or mgfe rings, which can optionally
be substituted with hydroxy, cyano, lower al yl, lower allcoxy, thioallcyl,

hale,haloalkyd hydrexyiallyb-nitres3a-atkoxycaffonyl, dmines-allcytaminty!",

dialkylamijno, amjnocarhopyl, carbo ming inosulfonyl, ; e
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epten

3- |uorocyél -l-yl, and the lice. The term "hal lo" as used

gen"or"h
A R PRI HUTG: BRETAOLSCHION D1 ROHGCEA e . represests 2n
comphinationsiherael Jihefepmibaloaliryl” as used herein means a lower
alkyl radical as defined herein substituted in any position with one or
more halogen atoms as defined herein- Examples of haloalkyl radicals

include, but gre nobligi aflifluRrQnEomd 1 1:2 H0:iEhQrORFARY is an alt
tri ugr%t}nf%tﬁ%s%%%iﬁ%%%%#ﬁﬁ 2,2,2-tricb|or_oTethyI and the like. 1%%;11 o

teriiabyts definseAnereiAthéans A MOHERy AR br bicy e FAdIEET BB
12,fing-s6arhan atarmshavingablepshonetaromatiodig, mithgheil be on the alkylene
understanding.that the . attachment point,of the aryl ical.will be }
e v B A SO L ot S ed of 1-
withrbne apmotecduistinfentbopreferably tbae et rsstiubstithesteup. Cis alkoxy

inqﬁgeaﬁ%? QQMO%QA%%?&ESWB&B&'&@Q@@ rtﬁ‘:ﬁ/ﬁﬁ@&ﬁﬁi ] &B@?IQ@MOH atoms
acyl, acylamino, amino, acylamino, diallcidamino, alkylt |oﬁﬂglsu%%%emylj

alkRPIS DAY A NGRSO RGO O8O SN RN R ROB B ArE

15 Indepepdenty yerogemetalkythoalkoxy, fbleatexyylatkoyybarfonpll,
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carbamoyl, hydroxy, halo, nitro, cyano, thiq, 20;met nedi
CFEHEREBR, RS ey b Rt L e e Bt
to pphiboyprayhteyio tetrehy @ﬂﬁ@ﬁhﬁ@?@%{méihﬁéﬁéﬁﬁxiﬁﬁﬁ@lﬁiﬂ ,
1,2,3,4-tetrahydroquinolin-7-yl, 1,2,3,4-tetrahydroisoquinoline-7-71, and
the like. The term "heteroaryl" as_used herein mezis amonoczgcli or

bicketiecravicarORTD 9 UibRAT6MERARR R RTA BB FaticeF iy clic radicel

Icring
Coptaining R iwes alotreegingiRth-chateptiatortis selettad froimmirbpdrxy, cyano,

oxygen, and sulfur, the remaining haing, ' carbonvl,
BT EW%%@%%%@%%% wilbe T
onaamaroriatioring, A i oL S P IS BHI PtBSARH On Y a8
ringshave less argmatis.charactenthan theikallicanyendaupier4dars incude, but

Thgrse’ ;gt Igr:]x?itgg ri.:%?igcsloopfrtct]peyl, cyclobutyl, 3-ethyleyclobutyl, cydopentyl, cycloheptyl,

and the like.

The term “cycloalkylalkyl” as used hereinmeans a radical -R'R", wherein R'is an alkylene
radical, and R" is a cycloalkyl radical as defined herein. Examples of cycloalkylalkyl
radicals include, but are not limited to, cyclopropylmethyl, cyclohexylmethyl,
cyclopentylethyl, and the like.

The term “cycloalkenyl” as used herein means a monovalent unsaturated carbocyclic
radical consisting of one or more rings, which can optionally be substitated with hydroxy,
cyano, lower alleyl, lower alkoxy, thicalkyl, halo, haloalkyl, hydroxyalkyl, nitro,
alkoxycarbonyl, amino, alkylamine, dialkylamino, aminocarbonyl, carbonylamino,

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



invention, a heteroaryl group need only have some degree of aromatic
character. The 30 heteroaryl ring is optionally substituted independently

wovithheneragsmore substituents,’ preferably one or two substituents;raoes/001406
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selected from alkyl, haloallcyl, hydroxyallcy4, _heteroalkyl, acyl, acylamino,
amino, allcylamino, dialkylamino, allcylthio, alkylsulfinyl, alkylsulfonyl,

af@d@l@“ﬁﬂi%}’bu@@@ AR Ri(where RelabdiRi drelindepengelntly:ten-1-vl,

en ora Icox: lkoxy Ilco c lponyl carbamoyl,
héﬁ%g Wao ﬁﬁ? ﬂa%yﬁ%%f p??f a;%nr)% thy e{r%](e ?(;fxy or ethylenedioxyy.
More speC|f|caIIy the tern heteroaryl refers to monocyclic aromatic

ggmw iQ, 6-4ing 2tpms. dnplgling .10 2 hateraatpms, Wo, chloro, or
2005/077363 12CT/EP2005/001406 -19 and includes, but is not limited

té%?fﬁﬂﬁ}ﬂo@ﬁ@%mﬁhl@ﬁymh|azonI isothiazolyl, triazolyl, imidazolyl,
isoxazolyl, pyrrolyl, pyrazolyl, and pyrimidinyl, and derivatives thereof. In

tlon, th ieteroary| refers to bIC I|c ar tlc etle
i TR 1758 Raea s 2 e Ao dd i o
nmedme& ibemgqfusainy, weﬂnaimwmzdmlm a@w@emé@ﬁmd@exm Examples
e
benzoxazalyl, quinoliny etra o} isoguinoli
5 B IoIRAF AR FHSERFOTSHAY bz iRz 65 be ré%&g@&ﬂﬂ %}1 end the ke,
benzothienyl, and derivatives thereof. 10 The term ‘heteroalkyl" as sued

in means an aicyl radical as defined herein wher ne .
e A R I D R M e%t0 12 vimg
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-S(QARE MDGES Hris.an E%aemfmm@ 0, 2 Withthe: vpderstanding.thal is

the pomt of ttachmento he hetero hl&yl radical is thr o h a carbon ;
ORGSR RIS OGBS A P SIS £ B TS By YRS ©
amﬁ:&h@ﬁtﬁeﬁ@m@%mlmetemdmmeagmugmmmmglqm heteroalleyl, -

I Y M S B,

SR akyt ey eIs enhis1or2, R

alkgdyleyﬁlwm,eﬁadé&%merarﬂuﬁ@da%yemﬂﬁée pRoMEHIK IR RGE alky

digkylaming. Representative sxamplssinai dl%alﬁﬁlﬁoﬁﬂtmlt@ﬂaﬁ@, thio,

2- hydroxyethyl 3- hydroxyprop 2- hydroxy é dro ‘ét@ﬁ C?é bt is not
B ORIy TSRS Aot ¢ cludes,
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amino e like.
S e e, o e .

methyiamy nﬂ%ﬁ@%@ﬂ¥&@§%%@%&%@Mk or bicyclic radical of 50 12

methylamlnosulfonyI? 25 and the like. .
1ng atomsh aving at least one aromatic ring conta.mmg one, two, or three rmfr

heteroatoms selected from nitrogen, oxygen, and sulfur, the remaining ring atoms being
carbon, with the understanding that the attachment point of the heteroaryl radical will be
on an aromatic ring. As well known to those skilled in the art, heteroaryl rings have less
aromatic character than their all-carbon counter parts. Thus, for the purposes of the
invention, a heteroaryl group need only have some degree of aromatic character. The
heteroaryl ring is optionally substituted independently with one or more substitients,’
preferably one or two substituents, selected from aliyl, haloalkyl, hydroxyalkyl,
heteroalkyl, acyl, acylamino, amino, alkylamino, dialkylamino, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkylsulfonyloxy, -SO,NR'R" (where R' and R" are independently hydrogen
ot alkyl), alkoxy, haloalkoxy, alkoxycarbonyl, carbamoyl, hydroxy, hale, nitro, cyano,
thio, methylenedioxy or ethylenedioxy. More specifically the term heteroaryl refers to

monocychic aromatic moieties having 5 to & ring atoms, including 1 to 2 heteroatoms, -



The term "heterocycyl" as used herein means a saturated or unsaturated

non-aromatic monocycfic or bicylic radical of 3 to 10 ring atoms in which
WoNg&dnwasEing atoms are heteroatom containing groups selestadifroms/ 101406

NTR', 0, or S(O), (where R' is alkyl, 30 heteroallcyl, or hydrogen, and n is

an integer from 0 to 2), the remaining ring atoms being carbon. The

heterocyshdsradicalis: optionaly, substitiitethviithl othee ﬁrrlmbj:ezshjbsltiftﬁlbn' iy,
selected from the roupc |st|n drox xo alley I .
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an aryl radical as defined herein. Examples of arylalkyl radicals include,
but are not limited to, 4-fluorophenylmethyl,
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acyl as us erein mea saoml f H, or a
catBERYFR ?éﬁq {%tahml Formul zg%éﬁ%;ﬁereg Fé}l]ig e%g%gd%é?rg the
grwpm@fsﬁyi@mthﬂlaﬂgamﬂlfQMRM?ﬁ%WBgW@Y Fidalicylalicyl, - -
hal,ggﬁ% aQﬁﬁ%Eﬁ%@ﬁrﬁﬁfﬁﬂ?ﬁi&MLammosulfgnylethy} methylaminosulfonylpropyl,

25 and the like,

The term Theterocyclyl” as used herein means a saturated or unsaturated non-aromatic
monocyclic or bzcyhc radical of 3 to 10 ring atoms in which one or two ring atoms are
heteroatom containing groups selected from NR', O, ot $(Q) (where R’ is alkyl,

30 heteroalkyl, or hydrogen, and 1 is an integer from 0 to 2), the remaining ring atoms being
carbon. The heterocyclyl radical is optionally substituted with one or more substituents
selected from the group consisting of hydroxy, oxo, alkyl, haloalkyl, hydroxyalky}

heteroalkyl, and acyl. The term heterocyclyl includes, but is not limited to,
tetrahydropyranyl, piperidino, tetrahydropyrimidin- -5-1, tetrahydropyrimidin-1-y1,

35 N-methylpiperidin-3-y, piperazino, N- methylpyrrolidin-3-yl, 3-pyrrelidino,
morpholino, thiomorpholino, thiomorpholino-1- oxide, thiomorpholino-1,1~ dmx_de



heterocyclylalldyl, aryl, arylalkyl, heteroaryl, heteroarylallcyl, alkoxy, or
amino, as defined herein, where said amino is optionally monosubstituted
wordisybstituted with alkyl, or 30 said amino is contained in a Py ElichH0014066

piperidinyl, morpholinyl, or piperazinyl group.- The. term "alkylidenyl" as

used herein means a bivalent radical =CRR', wherein R and R' are

indepengenty an alkyl radical @rhydroer -as-definedhereino Examples 7 and the
f. alkylidenyl radicals include, but are not limited-to, ethyiidenyl, _
Bﬁ'ylid'enyl, butylidenyl, 35 and th e like. WO 2005/077363

PC77EP2005/001406 -21 The term "cydoalkyliden71" as used herein

means 4 bivalent radical CRRiwhesgin Ruaiad RUAredakentogeihaiyitt radical
the carbon to'which they are attached to_form g bivalent loalkyl .

5 radiAl, BoaeHEO AP ST ISE B SOy e e b=
but:aremet limitetitaoeletopertilitiéryk 3 fubrdoyitohekytidetyl and the ke

like. 5 "Cycloalkyl-allrylidenyl" means a bivalent radical =CRR’, wherein R
is an alkyl radical or hydrogen, and R’ is a cycloalgyl.radical, as defined

heteireExhplessofiejoldatcyie bl RTeRyFRICAR cilide, B fvfn riene
limited {0, aystapropyieeiiviidenyh] cyelahedylinethyltiemyples of heteroarylalkyl

1-cyclopentylethylidenyl, and the Jike. C4.7 cycloalleyl C1.3 to allkyli SNCETIN
0 rarehe b AT RN W I o P A s A o2
thenalkyidenyt group isyl-Brdandnatdiis. The term _
"cydoalkylallcyl-allrylidenyl" as used herein means a bivalent radical
=CRR', wherein R is an alkyl radical or hydrogen, and R' is a . .
cyihoatioyidhtradickids definee ReretdneaEapisalof & where R is an allylene

cyglaalindatiy-allnlidenyl sadicalsinghidesthutiie: siat libmitegblie, of heterocyclylalkyl

2-gdopentyreeliylid tri I' i"-cydohexylpropyliden-2-yl, and-the like. T s
15 RO AT TP, A AR AT S R Ay methyl
whesgie:R isylanteteroatidibtadicalparphibloatkii vhitical, an alkyl radical,
or hydrogen, and R' is an 20 heteroalkyl radical or an haloallcyl radical, as
defined herein. Examples of heteroalkylidenyl radicals inglude, but

re not
liffitedaord @ la e fisropTBESHIBEHR %mm%ﬁﬁ | wheremn R %ydrogen or
E'Qﬁm %Q@Ryh'g%@w'}gcﬁgﬁ HF@eﬁBaitﬁﬂg&mengMyﬁxﬂeﬁy[mHMimk
erein means a bivalent radical =CRR', whergin,R_25 a ' raino,
SHbw e e e e
hetesatyplyipddiedhyasniiefinko HmdimiEramplbs. ohrereioeydisiaésino, ditl-

radicals-inclyde, .but are notlimited o, Dy HOIMASeR2fMs to the case where R' is
tet‘%%%} %%ﬁér@i%oéﬁ%g-w, piperidinyliden- 4-y;, and the like.
alkcyl. - -

&

25 Theterm “acyl” as used herein means a formyl radical of the formula -C(O)H, ora
carbonyl radical of the formula ~C(O)R', where R’ is selected from the group consisting of
Cyasalkyl, alkoxyalkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, heteroalkyl, heterocyclyl,
heterocyclylalklyl, aryl, arylalkyl, heteroaryl, heteroarylalleyl, alkoxy, or amino, as defined

_ herein, where said amino is optionally monosubstituted or disubstituted with alkyl, or

30 said amino is contained in a pyrrolidinyl, piperidinyl, mdrpho}in}&, or piperazinyl group.

The term “alkylidenyl” as used herein means a bivalent radical =CRR/, wherein Rand R' -
are independently an alkyl radical or hydrogen, as defined herein. Examples of
alkylidenyl radicals include, but are not limited to, ethylidenyl, propylidényl, butylidenyl,

35 and the like.



30 The term "heterocyclyl-allrylidenyl" as sued herein means a bivalent
radical =CRR’, wherein R is an alkyl radical or hydrogen, and R' is an

wheterocyelyt radical, as defined herein. Examples of PCT/EP2005/001406

heterocyclyl-allrylidenyl radicals include, b are not limited to,
4-piperidinylmethylidenyl, 4-methyl-I-piperazinylmethylidene, and the like.

' 3515@1@&@”&*&1&1%@&{%3'@&@4& M&ﬁamthmuséd\fﬁﬁfﬁlfnm%bﬁ’ wherein R
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biv t radi R', wherein R s al alkyl radical or R' o |
f{ﬁe?é‘?ééﬁ%‘fﬁ%%ffé E‘;\ Gefine \}8 gq%%/@ﬁ ARAET: AR bivelent
P@M@Wﬁﬁléﬁﬁeﬁﬁﬁmm Examples of Wéi@@ﬂ@ﬂdd}y[@}ﬂ radicals include, but

cyl-alk l nylradi clugle, L arg ek itad kd%n 1, ar:d the Hke.
e ra{fhyéiroﬁyr%é%r%lgr -yhethylid ny’fgi1 prperrdrﬁ%& yl)p{%pylrden 2-yl, and the

like. The term aryI alkylldenyl as used herein means a bivalent radical
iR, s aneanyl zaﬁr@ahmca&qu:rmalmmd ogem digl radical or

~CRRIo g

R!is an aryl cal, as defi X of ar e Ml

raraféa%rﬂcrd@aa%re AR o 2 DS B OLE R Bl

6 Mmemxwmhth@&ﬂhnbmhyhdeﬁyhl‘aﬁé&ﬁ@, Wék?pﬁ@ﬁémqthyhdenﬂ

“anylplialkodidamds as use ibivalent radical ~GRRkyl C
er%ri% !(%T%lt%%é yllradérical or hy%i?(%%@ R'is an @4|;ﬁ} <yl Cng i

ratlcAlS LA d e X B B AN AR T TAGTGAT #1oms an he

ingiliglel Lt areunat linsitedton a&@(AstrlfIuoromethylphenyl)ethyl|denyl,
1-(3,4-dichlorophenyl)propyhden-2-yl, and the like. 15 The term
"heteroarylalkylidenyl" as used herein means a bivalent radical =CRR’,
whitreiorR ‘Isyal i liatichybeaydidgeneddrae et aRicart ragical =CRR',

a%%l’@ﬁ%?ﬁ?ﬂ%ﬂ&@@%ﬁ&%ﬁ% éﬁaﬁx@@%@%}ﬂéﬂﬁﬁ@mﬂﬁ&{dﬁ Buticfined

are not limited to,

3 pyridi
4-RHIBED- @Wﬂ H’S%Y rag%f %ﬁ&ﬁ}[{édﬁlﬁ'ﬁgﬁ@ﬁﬁbm are not limited to,
hglg}rgapég{lﬁ)é@m&@nw-@amm@pﬁrmmmhdm&abﬁﬂmd|caI

=CRR’, wherein R is an alkyl radical or hydrogen, and R is an
heteroarylallcyl radical, as defined herein. Examples of

heTbroarytelkykeatieliahst rEdiearsdharre maerrsre bisUsriitadiesl =CRR', wherein R is

2-(a-iuoy rlameaarlgﬂma&ghxaaﬁaylaﬂ Athjophaag M )propylidean #, is an
and the like. 25 The term Is lfo yl" §F6“lrj?§ herein nean

mbatsvatr zdical een % R B& uRsub fffuPed or
SUMB@E@HWYM@H&@E&G@E&H&ME ambstﬁhmtsdazs,déﬂﬁédﬁlml@h@PIOPYhden‘ﬂ,

ofbrzg/ca?s%(ge ter %@,ﬁég@bﬂ@%g%ed herein means a

alént ra rein R is a lower alkyl radical as
defrned herein. Examples of aIIcoxycarbonyI radicals

The term “heterocyclylidenyl” as used herein means a bivalent radical =CRR’, wherein R
and R’ are taken together with the carbon to which they are attached to form a bivalent
heterocyclyl radical, as defined herein. Examples of heterocyclylidenyl radicals include,
but are not limited to, pyrrolidinyliden-2-yl, tetrahydropyranyliden-4-yl, piperidinyliden-
4-yl, and the like.

The term “heterocyclyl-alkylidenyl” as sued herein means a bivalent radical =CRR,
wherein R is an alkyl radical or hydrogen, and R' is an heterocyclyl radical, as defined
herein. Examples of heterocyclyl-alkylidenyl radicals include, but are not limited to,
4-piperidinylmethylidenyl, 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



include, but are not limited to, methoxycarbonyl, ethoxycarbonyl,
butoxycarbonyl, and the like. 35 The term "alkoxyalkylcarbonyl" means a

wimonsuatest radical -C(O)-R-OR', wherein R is an alkylene radicakasnos/co1406
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defined herein and R' is a lower alkyl radigal as denned herein. W(c)
2005/077363 PCT/EP2005/001406 -23 Examples of alkoxyalkylcarbonyl

radieals ml Mﬁ"t@rﬂaﬁﬂm&ﬂ 10y idethoxyinethyleaskorylt are not limited to,
ethoxy carbon eI| iS co tedt th d f|n|t 1S e,
CESEH B TG R0 DS 15600 B PGy udn, L

comblnatlons such as heteroallcylaryl "halo alk7lheteroaryl,”

La]ég h‘?ﬁ% ﬁ&’én 15"583{195%{ benyl melkoxyeiilnandiihe liken: WheremRis

ptlona or optonaly means that a subseguently described event or
cﬁ:@@méfaﬁgéhﬁrayllsﬂtrﬁ%alm%féeegean At therouatrptiorbirtlidesd herein-

@whﬁ@@amgﬁ\éﬁm ﬁﬁ;t@i@i@ﬁ&ﬁl&ﬁﬁﬁaﬁ&@&%ﬂﬂﬁdﬂ@ta&nces in

%P% ﬁg‘% Jptional b%tﬁz 5‘1 i 2 dg“%é’e

of i a%tfh 83:%0 ion includes smgle crfo e, or
triple bonds. Leavmg group means the group with the meanlng

C%%%Qﬁgnaﬂglg@ép gs'&ea%éyammgmgﬁ%@wamwhereln
isplac able n

atom or der alkylatlng canditions. Exam

\eBvirig Ghotpadivahc e g Wt RriteR 167 AUTEg@R G O Merein.
anyengse @ﬂmﬁmy@@b@@eﬁmaammkﬁ@hﬂ@mmanesuﬁﬁm@w,

thiomethy! benz Ifo ienylox

-2-v1, and th
MBS BRFEIIY OR R Sue A DL gy Cpropgiasy 2 7 ond e
adydoxy, and the like. 20 "Protective group” or "protecting group" means
the group which selectively blocks one reactive site in a multifunctional

compound such that a chemical reaction can be carr\%é ?ut selectjve
Tt zﬂ &)ﬁﬁ wherein

Bnproteersd HhaBHva iRt T Edh G RO AVETGAGT

a@ﬁ@ﬁtﬂﬁwﬂm&m@m&m@m Rty aﬁmaaromﬂmm af thifned herein:
inyentio rel,y on 2 ote tiv, to block reactiye
l}\é Er] G%It%a Slatﬁ] an S: f:céeecg{a efupr%tec%%eélr%ups?o $CO|’]O|IC

omphémmm&@qi@rétqb@mmmmdmﬂmvbde%ﬁeééém%l%nd

selectively include hydroxyl groups protected as acetates, haloallcyl
carbonates, benzyl ethers, alkylsily] ethers, heterocyclyl ether%metgc ﬁr CRR',

allbyedeRBts hatsao tRdatl- BSrotdenve ot BIGCHRTGrotpE ok
greHpSAre similaldo thosel de&gﬁhﬁééxamﬁdrmd amdyk’@magéa&mhraigal as defined

Preferaniy (e 0utn e BAnevl Of MM SRIEI  ATICPIRIRE AR HAUR imited to,
means the pro]?ectlng Group that refers to those organic_
2-(4-trifluoromethylpyrimidinylJethylidenyl, 1-(thiophen-2-yl)propyliden-2-yl, and the

like.

The term "phenylsulfonyl" as used herein means a monovalent radical CeHs50z-. A

phenyl group can be unsubstituted or substituted with one or more suitable substituents

as defined in the definition of "aryl"..

The term “alkoxycarbonyl” as used herein means a monovalent radical -C(O)-OR,
wherein R is a lower alkyl radical as defined herein. Examples of alkoxycarbonyl radicals
“include, but are not limited to, methoxycarbonyl, ethoxycarbonyl, butoxycarbonyl, and

the like.

"The term “alkoxyalkylcarb onyl” 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.



groups intended to protect the nitrogen atom against undesirable
reactions during synthetic procedures and includes, but is not limited to,
whenzyb;tienzyloxycarbonyl 35 (carbobenzyloxy, CBz), ~  PCT/EP2005/001406
p-methoxybenzyloxycarbonyl, p-nitrobenzplexycarbonyl, tent-
butoxycarbonyl (BOC), trifluoroacetyl, and the like. It is preferred to use
githenBOGralk GBZlak thecaminHorbtasting grotp Betausa bt relative
ease of removal, for ) _ J1EP2005/001406 -24
bnﬁee%%%n&reeg o%r%xl‘?é) ﬁ%ﬁ}%{%ﬁ%@% %ﬂgg,@gﬂ%triﬂuoroacetic acid or |
hydrochloric acid in ethyl acetate as a solvent; or by catalytic

M{QQ&{@&R&W#@&@@@%@@%E agbtdw@%meiecﬂﬁg@rwﬂ@m%h@

protecting group that preserves a hydroxy grou t-other | »

5 TRGEMER By BB SHRRTE TEatione ?%%a%ﬁ@%%aﬁ%é’%é%%%%m
grwm&?ﬂﬁudﬁ)e;tblei;ftﬁ‘atiﬂﬂﬁga@rouﬁss”t?ﬁék@mﬁélfe Blasily after
completion of all other reaction steps, such as the benzyl or the trityl group
optionally substituted in their phenyl ring. Other. su'tablﬁ) 4 enmstance
Qi prote Citig GrolpsTiaiidS A Ry P S IR BroUPE g event or crenmsta
tefrahydrapyiai ositv, iraliyisitylatherigrioups cnttshesaliydegraups e event or
"Deprotection” or "deprotecting” means;th C ' rotective tond”

10 GRS TBIOBEFATET 116 SIEEIN G oM e o O bor
pratestiviegthupsmiaysberprefonsd operseietsdife et EopvaniBAEges single
orre tive ﬁglr%e%f&?dpoval. Deprotecting reagents for protected hydroxyl

e, 0T . . . S0
or car OXy ups include potassium or sodium 15 carbonates, lithium

hydroxide in alcoholic solutions, zinc in methanol, acetic acid, o
triffuataacstis.acigispaladiumeatalyisthe onthorontribromidenaliv tsediked with it in

"Inert organic solvent” or "inert solvent" m t [ A
5 oORINEe BF e FERBUR ota M oHb o et eI

inchuding-for Example, démaregrootoands dugterm ieirahyarBrrer < lene
Sl.bl%l;éj | e%mﬁllfl%Eﬂ%%igs%cﬁmg’fﬂé%%emﬁm&@}@,@ﬂ%@mﬁbnﬂoxy, thiomethyl,
ichlo |

omethang, dichloroethane, diethyl ether, ethyl acetate, acetone
gty RBlES, RO RSO Brop O ISOpr BB ol
tegtabutaneh wiaxapey,pysidingrlcancatiyblikes ihibslspecified to the

contrary, the solvents used in the reactions of the present invention are
inert solvents., 25 "Isomerism" means)g:ompounds that have identi(_:al1 Block
m8Reotdariformulpd Uttt ifia sy ihe pnT S5 SRV B afiehsgeshively blocks one

banding of their atomsQlndthe airepaementpiihel aiomsaincapace can be carried
Isomers that differ in the arrangement of their, atomﬁTlln space are f rﬁlﬁgﬂl ‘
¢ e copven : v

'S FATEEIEE FSFE 2t SR BBTSHPREPETt Hrs Wt St eBr X

ages grone anotner
argstepmed with it in synthetic chemistry. Certain processes of this invention rely upon

25 the protective groups to block reactive oxXygen atoms present in the reactants. Acceptable
protective groups for alcoholic or phenolic hydroxyl groups, which may be removed
successively and selectively include hydroxyl groups protected as acetates, haloalkyl
carbonates, benzyl ethers, alkylsilyl ethers, heterocyclyl ethers, methyl or alkyl ethers, and
the like. Protective or blocking groups for carboxyl groups are similar to those described

30 for hydroxyl groups, and are preferably tert-butyl, benzyl or methyl esters.

;‘Aminouprotectmg group” means the protecting gmupr 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

35 (carbobenzyloxy, CBZ), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-
butoxycarbonyl (BOC), trifluoroacetyl, and the Hike. Itis preferred to use either BOC or

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

oo



30 "diastereoisomers", and stereoisomers that are non-superimposable
mirror images are termed "enantiomers”, or sometimes optical isomers. A

woathenatomn bonded to four nonidentical substituents is termedazehivalro: 106
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35

center". "Chiral isomer" means a compourmiwith one chiral center. It has
two enantiomeric 35 forms of opposite chirality and may exist either as an .
ingtvigpieh epantigideratsas themixturelsh@nagtioniers oaaviztug or hydrochloric

co nI%in in g%_eéﬁayc% gaLgn ounts, of é&%yﬁé@]ﬁ%@@@ﬁﬁ%ﬁ@ﬁﬁ%ﬁ&%@@ tecnz.

chiFa iﬁ} istermed a “racemic rmixt . A‘compound that has more WO
2005/077363 PCT/EP2005/001406 -25 than one chiral center has 2n-1

eRantiomeric, pairsnWhrre A is dhe sumbercotichitabigenterss<ampauydsoxy group
with ‘more than one chiral ¢ r]%)e ay exist as either an lnd|V|gu%I,1bl€h droxy-
diﬁ%?é&ﬁé%waylg )T&}l?t% efﬁa%s%é%%%lrﬁe%? teimed a diastereomenc
mbstee iy herpenediniat tenterisippagonp atbierevibomeraned pely after
characterized bt ahRalile: aantauralian LiRaas R ahinak Bl optionally

cemter. Absolute con iguration refers to the arrangement in space of the

sulbbitifotns athehadhrTheehiral eriteie T EOBSTrrsRIS sy o clude alkyl
thechi Eﬁ]e?%@}%ﬁ@ﬂ&%h?@%%f@ﬂpﬁlﬂt&rﬁaﬁmw diseopeanee asithithellyl group.

Sequerice Rule of Cahn, Ingold and Prelog. (Cahn et al. Angevv. Chem.
Inter. Edit. 1966, 5, 385; errata 511; Cahn et al. A.ngew. Chem. 1966, 78,

413) Gabtacaie Ingdiddr Ghemg Socal Ok andory bo5iiel 2 pCaRiEe aroup is
Eé%%%ﬂ&%g%é%ﬁﬁels%i&a@?aeﬁgn_%Q%mpfe@é@- £964Adnotde sroups may be
"GEOMEtNC 1Somers” means the diastereomers that,owe the emstgpc]% to tocti
himdefatedotatorhaboliesUBE LORIEITRES O Lo iRl Hygoval. Deprotecting
differentiated jntheit names 8y ol Bathepiefixes cladnittranssomZ anddiym
which indicate that the groups.are on the same or opposite side'of the,. . -
Aot Bt %ﬁ%&%&%%%%%‘oré%%‘% aﬁﬁéaﬁﬁ.%ﬁ%ow%sn%i%%; A
"Atrifpicisaragratiasris dherisembrssonihg theirdxismidec st restibted
rotation caused 20 by hindrance of rotation of large groups about a
central bond. "Substantially pure” meaps at least about 90 mole I%er ent, Jitions of
méFepteraatihsabRESCAD T 95 FRBle TERRNICHU Mot prets Bfgﬁi‘%m HHORS ©
leagt abRu9% pRicent Bf ibedesidilanantibmetladistefeoisempldsdenzene,
present compared to other possible figuratigns. 25 "Ph ically ol
ackUptaBIE TS ‘fn%&%%ﬁ:%%%%%% ufin %I}Ienf%?ﬁfé)%mp éﬁé@?ﬁ?ggfﬁ metyiene
corhpasition thabisrgershalty.shtblaroritoniv, dirdnetiss BiaTbaretls AeFtone methyl
Otﬂ?ﬁﬁiﬁ% Wndesirableand includes hat whishois.acceptablgdeslyeterinanyridine,
as well as %uman ) . .

and the like. Unless specified to the contrary, the solvents used in the reactions of the

present invention are inert sclvents.

“Isomerism” means compounds that have identical molecular formulae but that differ in
the nature or the sequence of bonding of their atoms or in the arrangement of their atoms
in space. Isomers that differ in the arrangement of their atoms in space are termed
“stereoisomers”. Stereoisomers that are not mirror images of one another are termed
“diastereéisomers”, and stereoisomers that are non-superimposable mirror images are
termed “enantiomers”, or sometimes optical isomers. A carbon atom bonded to four

nonidentical substituents is termed & “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 asa
mixture of enantiomers. A mixture containing equal amounts of individual enantiomeric

forms of apposite chirality is termed a “racernic mixture”. A compound that has more



pharmaceutical use. 30 "Pharmaceutically acceptable salts" of a

compound means salts that are pharmaceutically acceptable, as defined
whergin) zmesthat possess the desired pharmacological activity & THePz605/001406
parent compound. Such salts include: (i)-agid addition salts formed with
inorganic acids such as hydrochloric acid; 35 hydrobromic acid, sulfuric

agidn nitric-Aid cphespheft acidy tndthis ikesorfermedswithn orgzmief chiral

a%!e% PHCA 33 aceté:s aG‘a% IQS %S(BJ}fQEH&QP@nﬁg%%%%QS either an individual

camp orsu?foﬁlc acid, civic acid, ethanesulfonic acid, fumaric acid,

oilieshaptonicracit: gl CEFC AEiAs WO B005/07736 PETIEP200s/00THGE Vbes
-26,lutamic-3cids V&@ﬂ@ %@QrM%WMﬁa&@lﬂeﬂzed by the absolute - :

, Zhvdonyelfanesuionic acd Jaclic. afd. meleleacig. malc.agd. melene: |

|c aC|d muconic

2-rephihalenesuifon eﬁt’md miveipﬁoemsaét@ﬂsail@ylhbfa@d‘aég@@ﬁmc ‘Betgubstituents
taf%? 1d..0 cﬁﬁﬁ%ﬁw{%&&%ngﬁﬁgﬁm}%@ﬁﬁ%@ﬁ%@&ﬁ%&ﬁ@ @R the

|| <ans formed when an 5 amdmgroton presentin the parent compou

euﬂaemascmlﬁxlfé@:@%%& Fremfiond ei§iogr ARBIFMEATEH: & dikdlie it 1966, 5,
eafth ion,Qrsan alkmivum ioR:ar coerdinates withian Catganic dndobi gatfier:. Soc.

base. Acceptable organic ba ncludedl ne, €th lami
10 N Q[r%w[‘i] Sgg}nmezgfﬁagm gr Faﬁr%gt%?r%@gh%at Qﬂwyr‘rp B8uc. 1964, 41,

A(meptable inorganic bases mclude alumlnum hydroxide, caIC|um
hydroxide, potassium 1o hydroxide, sodium carbonate and sodium
hydroxide. The preferred pharmaceutically acceptable salts are the sglts

forfAetlTeEnT &@é@,@r&d@}eaﬁyd}:@&%g%%r% hive gb‘ﬂf existence to hindered

m%m%%séﬁ@ﬁl 6 Acith raaleic akide ﬁhﬁﬁ@tﬁl@lﬂmﬁcﬂe cﬁﬁﬁaﬁﬁtmt@ﬁ, ipitHieir names by
' ota sium, ca |u

acid, sodjum nasi It s I

1> r%‘ TR lté%?é%esafb p%ar%ﬁ%:eutlc% ac%gglﬁt B?g sa %P&]Jtﬁe same ot
|nommls@wémfahladmfprghnsd(mwmgsylmmr@ﬂﬁ§€(;§1@q3ﬂﬁqbppkgold-f’rdog
as-g@-flned herein;-of the same acid addition salt. "Crystal forms" (or
po ymorphs) means crystal structures in which a compound can 20
crystallize in different crystal packing arrangements, all of which have the
Sam_@r slemeniakscompasitiensdiffesentisgybtal fodmensualtytaved rotation caused

2 %&ﬁgﬁ%ﬁ%‘%@ R e R o ertes, stablty
and solubility. Recrystallization solvent, rate of crystallization, storage
te %@H&%@%{gﬁﬁ{e@%{%@@mﬁ@@ angcrystahformatodeminate least about
95 mole percent, and most preferably at least about 98 mole percent of the desired
enantiomer or sterecisomer is present compared to other possible conﬁgurauons.
25
“Pharmacentically acceptable” means that which is useful in preparing a pharmaceutical
composition that is generally safe, non-toxic, and neither biologically nor otherwise
undesirable and includes that which is acceptable for veterinary as well as human
pharmaceutical use.
30 | |
“Pharmaceutically zcceptable 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;
35  hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; oz formed with
organic acids such as acetic acid, benzenesulfonic acid, benzoic acid, camphorsulfonic

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



"Solvates" means solvent additions forms that contain either
stoichiometric or non stoichiometric amounts of solvent. Some

woampounes have a tendency to trap a fixed molar ratio of SOREMEP2605/061406

- PEFIBP2DI5IT0T:

Ity

molecules in the crystalline solid state, thgs forming a solvate. If the

solvent is water the solvate formed is a hydrate, when the solvent is _
alcehelidhaselvate S0-formeddsyan didoliokate,, Bydritesyale fommédisacic, lactc
the combination of one or, more _mal R ith, e o
T T T o R o, e iy muconic
condbihatiphtheimgablients feitn BreierinBRE. Nt 2Bfbarggniracids tartaric acid,
;%959{&&%%%@&%%&%@%@ astive forre; of apompaYREiathicten an

must be metabolized in vivo, e.g., by biplogical fluids or enzymes, by a,
SUBHEPENGR BANTFISBORTTEY & AT BOBICAIY BEde o o1 e * & *°
camporedlinerdenizlproduck the desitetipharmacologicabeffeetes with an
Prodrugs of 2 compound of Eormula, r WG 20830 AL W hanolamine

mula [l are prepared by modifying one or
rresfoactiondN groubyk) present gt R MPBTnt TREGTURA Brd the like.

Formuladiin,such & waysthatihe modificatinpis) maybel cleavedindeopiotassinm
release the parent compound. roghrﬁﬁ%sbirgfludg compounds of Formula |
ofFEBfHR ?PWH@@%@H%@%?S PEUTPR/AR1, carboxy or carbonyl 5

group in a compound of Formula I or Formula Il is bonded to any group

that maybe cleaved in vivoto r t ee hydroxyl amingy acetic acid,
sthlkfﬁ)Pﬁ %/f%%eagrg@%%%%%%%r%ﬁ%%%ﬁ%@e%é%c%tli.f\gle%%%xam ples of progCe s

> ugs .
el Bt arciAGAFATSE 151 bSRIEE REBIAE  dBNSTafiHoBRBBRE c 251

- farmates, phosphates, sifatesaneshanzcaleidalivatiyes) agnesium. It should be

15

20

carbamates of hydroxy functional groups (e.qg. N,AT-dimethylcarbonyl
RSSO0 BT L A T TR e M SRR tvere
mekphlinoethaholastersy, ddvaayFotervaties(alsNaadefi NrvranriéRhesame -
bggﬁsé%%iff ts)ﬁges and enaminones of amino functional groups, oximes,
ace]tals, etoarfs, and enol esters of ketones and aldehyde functional

groups in compounds of Formula | or Formula Il, and the like. 15 The

Preginig.canhe metabolizes befereabsarpiion: diting mbshidtienpafterind can

absorption, or.ata specifiglsitegg' Alfl ou gr%é %eﬁ%bq&i%@ww%gghl rggér@g%e clemental
wiiiﬁﬁé‘uia ) 0

& iR T TRE Ber TR oS Al Othet tisSués and organs,
espachalititie llfo@ransecabémlécxrawmlvm&iﬁ@gmé%Wrﬁé%a%@maﬁemsa
Prodrug forms_ of cour ili f)r e Lo RPIOME! electrical
B o S S R b
re@m'mjimaﬁ@léﬁgadts@hér@éfer%ﬁfagsa%ﬂa%ﬁ?i?%%féﬁ&o rystalhzation,
gastiqintestpaliriabily o allersabibiliyy suek aaderjnihienous dsejnate.

provide for prolonged or sustained release or delivery, improve ease of

25 formulation, or provide site-specific delivery of the compound.

30

“Solvates” means solvent additions forms that contain either stoichiometric or non
stoichiomefric amounts of solvent. Some compounds have a tendency to trap a fixed
molar ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the
solvent is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate
formed is an alcoholate. Hydrates are formed by the combination of one or more
molecules of water with one of the substances in which the water retains its molecular

state as H,0, such combination being able to form one or more hydrate.

“Prodrug” or “pro-drug® means a pharmacologically inactive form of a compound which
must be metabolized in ¥ive, &.4., by biclogical fuids or enzymes, by a subject after
administration into a pharmacologically active form of the compound in order to

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



Reference to a compound herein includes prodrug forms of a compound.
Prodrugs are described in The Organic Chemistry of Drug Design and

wDrugsActian, by Richard B. 25 Silverman, Academic Press, SanDigga;s/001406

n

 Chimpainze e ot EEES LBy & Jh B 68

1992. Chapter 8: "Prodrugs and Drug delivery Systems" pp.352-401;
Design of Prodrugs, edited by H. Bundgaard, Elsevier Science,

@@%&ﬁiﬁqmné%@lamﬁ?ﬁﬁgmmeﬂﬁoafﬂmﬁmigqhmg}gpgesexlm inthe
Prodrugs and_Analogs,. . ~B. RO , i i v be.
RSB RS, T A DAt Doy Syt oy e

’ rug. Delivery Systems, ed. by R,
Jtlliana, ©xford dnlva Rréss Eodordr 1980 B rSipjetr sk FRrHES T

3 nop: mammals Mepmals means-Ans.memben ol e Mammala cirtssy!
| éﬁamg, but not limited to, humans; non-huma pn%%?tes such as

SABIS ShEH R8T
catlle. harses, Shesh Heats aneswinexdomestts anfinalsSuetbasy or carbonyl

rabbits, dogs, and cats; laboratory 35 animals includin ns G eo.
oSS Sl IS, ARG LA les of O D05 08 e

10

i3

PG HER2006/001406c28 ndormuenmblsihelssebata e d benaTéade vatives)
birds, and the like. T%ﬁrggﬁﬁy&j&p&&@@%@'@@!gﬂ%éﬂpﬁ&jﬁw@ﬁfﬁg@‘@fs of
s&X ‘Claﬁerapeutlceﬁﬁl effective amount” means an.amount of a co &ounﬁl
tmmrﬁa@mmm@a(&%@hﬁ@&%ﬁﬁ@%@l&%%@i‘?&5}&%525““-C?
sufficientto effest-such treptmantidebihes dishaseastatendTtremiinones of amino

"therapeutically effective amaunt”; wil| vary,dependi o
R R TR T SR B e T Compaate
andhéelatiteheakimabthesublect Theorolaé antorseHofatpdithstiton,

the judgement of the attending medical or veterinary practitioner, and

other factors. 10 "Disease state" means any disease, co%dition, SYMPIOM, . on
oihdigeatibns cTréamme G HASdAE e S A CBaLk Ciae TRRS 2 TP ion
preventingthe: discasesiatp ieabalisingtherchinical sy mptiprsnh thamarily in the
disease state 15 not to develop in a subject t ed o t varying
prlé‘é‘%f?é%tt Hg’((?izﬁjé%%eé; LG5 5t dGes-n %?g?%é??gggg or &} out varyin
displaysyoiptenisdifthe Bisense fotate o {pnnibide e Brseadedidms srample o
arresting the dev, ()U%esgg?' £ASSS its alinica} suiptensretucing
(iill)ﬂrlgﬁoge Elot%vgxglgéeagi’e state | i el

eving

: i.e., causing temporary ar permanent -
20 regratIS IO e CHTthse 858 <t 67 TG Sy TSTORTE. FRfag - i selubiley
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disrderst.orratiestive disprdersiaeapshsysilopatiroiigid cdemitionddhvery,

qurg;r%ve ease of formulation, or provide site-specific delivery of the compound.
Reference to a compound herein includes prodrug forms of a compound. Prodrugs are
described in The Organic Chemistry of Drug Design and Drug Action, by Richard B.
Silverman, Academic Press, San Diego, 1992. Chapter 8: "Prodrugs and Drug delivery
Systems" pp.352-401; Design of Prodrugs, edited by H. Bundgaard, Elsevier Science,
Amsterdam, 1985; Design of Biopharmaceutical Properties through Prodrugs and Analogs,
Ed. by E. B. Roche, American Pharmaceutical Association, Washington, 1977; and Drug

Delivery Systems, ed. by R.L. Juliano, Oxford Univ. Press, Oxford, 1980.

“Subject” means mammals and non-mammals. Mammals means any member of the
Mammealia class including; but not limited to, hurmans; non-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses,

sheep, goats, and swine; domestic znimals such as rabbits, dogs, and cats; laboratory

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



pervasive disturbance of mood. constitutes the core manifestation. These
terms subsume anxiety and related neuroses, especially the depressive
wiorms xamples of "'mood 25 disorders” or "affective disorders*dmgeens/ 661406
but are not limited to, depression, major .gdepressive disorder, single
episode depression, recurrent depression, child abuse induced _
depression: RO siERIUIG deptessitm dystoe hirds umip olar disofder; doipolarjcct”
disorder with manifestations of insomnia and eating disorder, dysthymic
et %%ﬂfr%ad?eaﬁ%gi%ﬁgen%?ﬁd and clinical depression, mania and
cyclothymia. 30. The compounds of Formula | described herein may be
reepared by standard.synihelic metbeds, Wnparticutar coefaincampoubes
of Formula I'm ybe prepared from intermediate bromo é/razol 7& the treatmnent
5 paépéré@r@rﬁéﬁmMJ@H@&%WS}&W&H%%%P BB [ORhere R Teatmen
R3,and niare agdescribed ahove:3alg VR 2B805/037863will vary depending on the
PCT/EP2005/001406 -79.Scheme.l..R . :
VOB 15 5 R RPN U ToMoe RE BT 6 Acerang o o oo
SﬁﬁtﬁmeB@zﬂ)@ti@ﬁﬁw@ujbswh@wa?ﬁlﬁi@iomqgaﬁﬁéiﬁw&?ﬁ%h%wudgemem of the
in&g&gﬁdgntlé/dls#pg}i%tﬁgﬂ\g@ ﬁg@ﬁgéﬂgﬁ@ﬁgl@,ﬂ@ggﬁ@ﬁg acylated with a
car oxyﬁé’ 5 acid derivative having an co-leaving group, such as halogen,
10 to provide amide 2, which is subsequently cyclized under basic conditions
onte:ihe carhonpassessingsthe|eavifigiogreypocgeneratdiGitihe N-aryl
lactam 3 is converted into the corzespo'nding't ione4' deprotonated, _
C-acylated, and concurrently S-methylated to form methyl carboxylate 5.
Traatreny b5 Wit R SUbSlitssb e iRTeugesvides pyrazolinone-fused
hemf&;}g&g\;@ﬂ ‘H{H%ﬁsl%&f&mﬁ)@@@al@sﬁ@ﬂh@@hrmwm 7t the disease state
nds in

15 compot not to c\il\évéf(l;]p§r§ zlsét?b?te%rto er1¥|may be exposed to or predisposed to the disease

staterburdoes ot yet experfence or display symptomsof thedisease stafe;

(i) inhibiting the disease state, i.e., arresting the development of the disease state or
its clinical symptoms, or

(ii1) relieving the disease state , i.e., causing temporary or permanent regression of the

20 disease state or its clinical symptoms.

“Mood disorders” or “affective disorders” means psychopathologic conditions in which a
pervasive distarbance of mood constitutes the core manifestation. These terms subsumme
anxiety and related neuroses, especially the depressive form. Examples of “mood

disorders” or “affective disorders” include, but are not limited to, depression, major

25
depressive disorder, single episode depression, recurrent depression, child abuse induced
depression, postpartum depression, dysthemia, unipolar disorder, bipolar disorder with
manifestations of insomnia and eating disorde, dysthymic disordes, double depression,
morbid and clinical depression, mania and cyclothymia.

36

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

Pormula T, where R, R?and n are as described above.

1
w



can be prepared similarly by replacing the aniline with an optionally
substituted heteroarylamine. For example, compound 1-12 (Table 1) is

wrepatedsgtarting from 2- dimethylamino-4-methyl-5-amino pyridiri {Fus/001466

'R2, R'FR%RdRe” an

10

15

Ebara et al. JP54028330 [CAN 91:4090449. 15 WO 2005/077363
PCT/EP2005/001406 -30 Scheme 2 RS HO Br Rz N ~e 2(Cn ~~ ~~
R-NNNNNN R-R38a8b R 'R RE2ZNa3g~0 R2 N. '~ (1 N NJj N!
IVR P.3910 Intermediate bromopyrazole 7 is converted into the
compounds of Formula |-aSdliystrated in Schemex2.for Formula I'w
qu:w gs describe e. Intermedi
bromopyrazole 7 is metallgted and reacted withian aldehyde or kefane
(ReC(O)CH2R5) to provide®alcohol 8a which mg‘ybe eliminated to the
corresponding allcene 9. Repending upon the nature of R™ and R5, the
double bond stereochemistry resulting from the elimination reaction to
alkene 9 maybe' el er an E- double bong, a Z-double bond, or ag}ixture
of both in various fatios. Subsequent io r@duction of alkene 9, by
hydrogenation for e pm nprovidesi{%ninm qgf@ea; (CH),
above corresp 2-R5 or CH-R5 Icohol Sa or the alkén 9,

!3 3

¥ R R
| ) ]

n

According to Scheme 1, optionally sabstituted aniline 1 (R’ is phenyl optionally
independently substituted with one to three substituents) is acylated with a carboxylic
acid derivative having an m-leaving group, such as halogen, to provide amide 2, which is
subsequently cyclized under basic conditions onto the carbon. possessing the leaving
group to gererate 3. The N-ary! lactam 3 is converted into the coriésponding thione 4,
deprotonated, C-acylated, and concurrently S-methylated to form methyl carboxylate 5. -
Treatment of 5 with Ri-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 optionaily substituted
heteroarylamine. For example, compound 1-12 (‘Table 1) is prepared starting from 2~
dimethylamino-4-methyl-5-amino pyridine (T. Fbara et al. TP54028330 [CAN
91:40904]).



respectively. Alternatively alcohol 8a maybe deoxygenated, e.g., under
radical conditions, to provide directly alkane 10. Metallation of 7 affords a

woakhanierswhich can be conveniently used to prepare a varieyafrraoos/001406

10

15

20

3-substituted compounds by quenching Wgh 15 a variety of electrophiles

including alkyl halides, electropositive halide. derivatives (e.g., Br2 and

DAST), dimethyldisulfide, methyl methangthiosulfonate and the like. This

list is not limiting and alternative electrophiles would be readily

recogniged by those skilled in the art. 20 WO 2005/077363
i

005/002406 -31 SCheme 3Me3C OO BHO'CR=N,

NNr . Z NN ~)n NtJR3RI3 11 gzN RbR'N RZ N (~ QRN ~ -
N R3.F 14itgrnatively, jategfefiat Bromopyrazole Eiston ertEer:
into the nds of Formula | WHEr 3is an RaRbN- as |Ihhst ed

in Scheme 3 fqr Formyla I, where R2, R 35 Ra, Rb, and n are as ff
described abbve. Intermediate bromopyrazole 7 is metallated and.
reacted wittggarbon dioxide, ora_carbdn dioxide equivalent, to provige
carboxylic acid 11. Acid 11 is convered to the corresponding amine 13

via an amidg rearrangement, such as b Hofmann, Lossen, or
Schmidt reag¢tion, or as illustrated in Scheme the Curtius

rearrangement involving intermediate carbamate 12:
converte

ine 13 is
iato 10 the mono- or disubstituted amine 14 by reductive x°
#r successive reductive amin.ation, respectively, using

appropriat %F or ketone, and a reducing agent, such as god (CHy),
cyandBotgh r;jg, bdium friacetoxyboronyaride, and the like. &7 % = Nj
N
ke o

Intermedia{e Eromopyrazéle 7 is converted into the compounds of Formula T as
ﬂlﬁs’tra,ted in Scheme 2 for Bormula I, where R%, % R® RY RS and n are as described
above. Intermediate bromopyrazole 7 is metallated and reacted with an aldehyde or
ketone (R‘“‘C{O)CHZRS) 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 beeitheran B~
double bond, a Z-double bond, or a mixture of both in various ratios. Subsequent
reduction of alkene 9, by hy&rogeﬂation for example, provides alkane 10. RYin 10 as
defined above corresponds to CH;—R5 or CH-R? of the alcohol 8a or the alkene 9,
respectively. Alternatively alcohol 8a inay be deoxygenated, e.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 allcyl halides, electropositive halide derivatives (e.g.,
Bry and DAST), dimethyldisulfide, methyl methanethiosulfonate and the like, This listis
not limiting and alternative electrophiles would be readily recognized by those skilled in

the art.



Alternatively, amine 13 is converted into mono- or disubstituted amine 14
via acylation with an appropriate carboxlic acid derivative, such as the
weotsespanging add chloride, 15 and reduction with an approp®ateEP2005/401406
reducing agent such as diborane, borane-JHF complex, and the like.
Another alternative conversion of amine 13 to mono- or disubstituted
amine 14 is via allcylation with an appeepsiatezalkylating agent, such as
methyl iodide, ethyl bromide, and the like, optionally under basic
. conditions. It is appreciated that each substituent Ra and
introduced uging the same syntheti route described herein
substituent may be.introduced by a di
herein.

i\ N“"3RRR3'315167 "x
Alternatively, intermigdiate carboxylic acid 1#%is converted into the R’
compounds of 3 Formula | as illustrated in Scheme 4 where R~'R , R, R~,
and n are as destribed above.-5 The inférmediate carboxylic acid.'lfl is
converted into the cogrggponding amide 15 and gptiagall7 further reduced

to amine 16. Scheme 3 LR %I-) N 133RR 6154 (@%ively,
p7razolinore-fusedifietérogycly 6'is converted inf e ¢ m}[}yun"ds of 3
N X \

3

R
13 o ' 14

Al'ternaﬁ\relyr, intermediate bromopyrazole 7 is converted into the compounds of

Formula T wherein R is an R°R°N- as fllustrated in Scheme 3 for Formula I, where R?, R
5 R:RY, and n are as described above. Intermediate bromopyrazole 7 is metallated and.

reacted with carbon dioxide, or a carbon dioxide equivalent, to provide carboxylic acid

11. Acid 11 is converted to the corresponding amine 13 vig an amide rearrangement,

such as by the Hofinann, Lossen, or Schmidt reaction, or as illustrated in Scheme 3 by the

Curtius rearrangement involving intermediate carbamate 12. Amine 13 is converted into

10 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 apune 14 via acylation .
with an appropriate carboxlic acid derivative, such as the corresponding acid chloride,

15 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. Ttis
appreciated that each substituent R® and R® may be introduced using the same synthetic

20 routé described herein, or each substituent may be introduced by a different synthetic

route described herein.



10 alk-oxypyrazole derivatives (17) of Formula | where R2, W, R'and n
areas described above as illustrated in Scheme 5 for Formula 1. Scheme

wi RoRiNEs23 3R R 7 is X optionally substituted aryl, or optic]};&%ljigpm05,0{}}qm6

10

15

substituted heteroaryl 15 Alternatively, inteymediate bromopyrazole 7 is
converted into the compounds of 3- arylpyrazoles and
3-heteroarylpyrazoles of Fo rmula | whege.R.R3 and n are as described
above as illustrated in Scheme 6. According to Scheme 6, intermediate
bromop.yrazole 7 is subjected to a yget uafélyzed aryl coupling reaction
to provide:An aryl or heteroaryl p7razole, as illustrated by, fo?é%g e
phen7l| py-razafe 18myhere X is optian 0 tituted pherly}: \ (CH),
2005/077 ﬁ T/EP2005/001406 3 7 hetic routes illui;{tr\a?‘t[I
Schemes 1-6 arg suitable for preparing othel ,compounds of Formula | 1,
including those c%mpounds where R3, as defined above, is for exampIeR
naphthyl, pyrimidinyl, or pyridinyl, each of which maybe optionally
substituted. Rs also appreciated that R2&s pertains to the illustrativeis
synhete sedusnces of Sehemes, B 10 Mavhe & pIotepting BIOUBBS .o of
définad abo & "Whic may b6 co veniently removed o provide S

hydirogeh, os@lintrethice RbesatkyheryR a8yl 55 Rlloyidui dorg dastibed above.
d%Mt%?é’cﬁa’ggﬁr%%mlé@fi?l‘ifi@%ﬂﬁ%@@Hﬁg %ig&f‘é@()gﬁng amide 15 and

formulated in a wide variety of oral 10 administration dosage forms and
caifBrealiné pihsrHetEsicaIREeEdftable carriers may be either solid or
liquid. Oral administration can be in the form o% tablets, coated tablets,
dragees, hard and soft gelatine capsul 5*%Bfutions, emulsions, syrups, or
suspensions. Compoundsg,of the present inventiog-gre efficacious when
administered by other.routds_of-administration including eqntinuous
(intravenous drip) topieél—pgaréﬁtsﬁﬁ)ls -'rﬁﬁﬂamusé-ula;rﬁ tra
subcutaneous, transdermalwhich may include a peAétrawon

enhancement agent), buccal; nggal, inhalation and suppoéftory
administration, among

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

above as iﬂustrated in Scheme 5 for Formula L.

Schemne 6
Br .
R N‘}:[W ), , Rl Y
N N
I!{s ' Rﬁ
7 ' 18

X = optionally substituted arvl, or
optionally substituted heteroaryl

Alternatively, intermediate bromopyrazole 7 is converted into the compounds of 3-
arylpyrazoles and S—h_eteroarylpyrazoles of Formula I where RZ, R® and n are as described
above as {llustrated 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
substituted phenyl.



other routes of administration. The preferred manner of administration is

generally oral using a convenient daily dosing regimen which can be
wadjiustedraccording to the degree of affliction and the patient'$ €aspemge 101406

to the active ingredient. 20 A compound ofscompounds of the present

invention, as well as their pharmaceutically useable salts, together with
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cﬂg’l%esuch as solutions, 30 suspensions, emulsions, elixirs, or filled
capsules for oral use; or in the form of suppositories for rectal or vaginal
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2010 the necessary binding capacity in suitable proportions and cpmgacted )
in thecshapendnd coize cresited. Buitablentarviersinchidechus dheins fiFiRsqutically

to maggriesatl&n amonate JREgnesiNmM. Siearals 18l BHeaTs, 1a6iase, or dilnents,
pectin arc% gelatin, tragacanth, methylcellu oszar%lodlu '

cam@yymléﬂwﬁmm@g@fcg%@f ﬁ@ﬁ@%%é@g&:gﬂﬁgm 11111{%0821%65. The

pharmaceutical compositions and unit dosage forms may be comprised of conventional
25 ingredients in conventional proportions, with or without additional active compounds or
principles, and the unit dosage forms may contain any suitable effective amount of the
active ingredient commensurate with the intended daily dosage range to be employe&
The pharmaceutical compositions may be employed as solids, such as tablets or filled
capsules, semisolids, poWders, sustained release formulations, or liquids such as solutions,
30  suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable
solutions for parenteral use. A typical preparation will contain from about 5% to about

959 active compound or compounds (W[W).

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

otherwise undesirable, and includes excipients that are acceptable for veterinary use as



the like. Solid form preparations include solutions, suspensions, and

emulsions, and may 15 contain, in addition to the active component,
weolosants;flavors, stabilizers, buffers, artificial and natural sweetenersis/oo1406

dispersants, thickeners; solubilizing agents; ‘and..thelike:- The term

"preparation” or "dosage form" as used herein is intended to include the

fevrm ultion of theractive compeufd withrehcapsistating n mederiatasiedndes, both one

|d|nlge %120 cap sul§ in vvhlchtthe active component, with or without
rlél%g is SUrrounc b H ca carrier, which is in association with it.

Slmllarly, cachets and lozenges are included. Tablets, powders,

C@&%&lk@%ﬁé &ﬁ%%ts%&md@gswa@ﬁ mayee, @%o&m@rg@&@w@wa;@posmles,

oral ad |on 25 L|qU| rmulations also are suitabl rora
5 a%ﬂﬁﬁ}é?@éﬁ?@}? Iﬁ@ﬁﬁ@ésh %63? }ﬁ(fﬁa}fn R 81:6%%%%% CAnces thch may also

syrup
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PEg %ﬂ@ngIyﬁp{a%%%g'%§ﬁ1%n§@§&ﬁtaﬁﬁ@mmﬁ%@@@gﬁmm&$ having
lecithin, sorbitan monooleate or acquxa Agueous sol tlonsc

10 pFJé’f)ﬁFé‘éFWYd}Pé%@Ww@m@Qc’ﬁ"v%l% BT A WaTEF ad Rac ndgmstuhl%a &° and
C@J@f@@iﬁ:ﬁﬂﬂ%ﬁ%ﬁﬁ%&lﬂﬂﬂg;raﬁ)wﬂ’l&dtemma@entsd,&@g"etgggsmm carbonate, .

i%%é’%%%g ns.can. be, reg) %d ﬁ¥t9§§p§ Sig &@%Ilﬂeyagéﬁ'dg%@iﬁﬁt'ﬁ%%camh

B
onentin water WI cous material, such as ‘natural or synthet
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o@ﬂ@ﬁ&@légp‘@\ﬁﬂ?zﬁ%ﬁ@ﬁﬁ@@&@gﬁﬂ{ﬁiﬁ\é@ﬁﬁﬁﬁ Q%P6 ons, and emulsions, and may
PCT/EP2005/001406 -33 _The compounds of th present in en

15 nfayEtottAdtEaTor BT aRterar dbaibn 3. By injection. %’S buffers

- exatifielal bﬁmﬁameﬂtmmmmmupmmmslmkeam méyb@mgmé@; d the like. -
unit dose form in ampoules, pre-filled syringes; small volume infusion or

in multi-dose. containers with an added preservative. The c osltltﬂ)gl%? the

niBlyeSaaRe BUGh IO 88 SIRBERSERs, SORAbHECH BARIISORS iR '8
agYeRHBNED @f%ﬁe foreampleselwitnsitpanects palyettiviene glygaloviding a

Examples of o nonagqueous_carrier diluents, solvents. rve e84 b
20 inctgae %W&%%&V%ﬁ?&ﬁi}%né g?ﬁco v%l ’ut%a(b & il ?esagowe re

OII:)araﬁﬂ, m}ﬁdﬁabﬁ esgamitiesters (. direthylo I@zﬁ@)ﬁs and lerspsepntai claded.
fai‘%“l' g}[gts }%@T&Q aie %%EK'&Q@H@M&QH@@ HisifHRgsQblid forms suitable for

suspen g to stab izing ‘and/or dispersing agents Alternatively; the
activbanmiedizatatay be in powder form., obtained by aseptic isolation of
sterile solid or by lyophilisation from solution for constitution.before use

with a sujtable vehlcl steri ro ree wat A The a
25 ofIt’r%%iré% I%Fl r%%a Brc efé ?c}/ darclK mtra aMteth é%ﬂ@‘%rmui tion

ormu a plca mlnlstratl
including emulsions, syrups, elmrs aqueous solutions, aqueous suspensions are also

suitable forms for oral administration. These include solid form preparations which are
intended to be converted to liquid form preparations shortly before use. Emulsions may
be prepared in solutions, for example, in aqueous propylene glycol solutions or may

30  contain emulsifying agents such as lecithin, sorbitan monocleate, or acacia. Agqueous
solutions can be prepared by dissolving the active component in water and adding
suitable colorants, flavors, stabilizing, and thickening agents. Aqueous suspensions can
be prepared by dispersing the finely divided active component in water with viscous .
material, such as natural or synthetic gums, resins, methylcellulose, sodium

35 carboxmethykeﬂﬁiose, and other well known suspending agents.



15 the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may; for example; be formulated with an

wa@aguenusat oily base with the addition of suitable thickening aoa/orxgedlitng 206
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agents. Lotions maybe formulated with arsgaqueous or oily base and will
in general also containing one or more emulsifying agents, stabilizin
aﬂﬁﬁ@n@i&nﬁ@@gﬁ@@Ms@rﬁuﬁpm@mgm@ém@m@nﬁ@ag@mmﬁm? '
coloring agents. 20 Formulatio ' i ini Hopdnst 0
AR HETIHE 2o oM g 2ot Agan i atored b ausior
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ingredientin.an inert hase such-asgelatinndddgyeesivdresutioserapekitions may .
acacia; and mouthwashes com%risin the active ingredi.c?n(t) inaa %g{:t{?%%ides for
eI RIS 5 S PHEPEBH BB URIS BT the brasairt ihivention maybe '
fermulsited for adninistratiorpabysippositiieb. Achovp lretting e sestieous

as,a iy of faltyacd versides.ouceeanohiies Is Tt melied aad iheo,

activ component is S%perse omogeneously, for example, by stirring.
Therwitenidmogdiecis. iR e isaiTe b Edn BN RtEsed 30 ™27
malds,; Aktowed 1500 Aad i selidifyerThe costpaynads:df fiie poesentending,

invention may. be formulated for vaginal e%gvnglini%%agic(ﬁ%e El%ggggfsmagbe in powder
' dition to

AP OHEI SRS GO PEE Y o AmS BF Sprays con aining in a _
th“@n@(;tb)b&iﬂgdiéﬁ#@ﬁﬁpﬁuﬁhodmmersfa‘sea}esm [y 1@5:&”5@“5@ from solution for
a@é’&%ﬁ{ﬁ%{e- 32l Re, compounds af thepresent InVention MaK Bee water.

formulated for nasa?admlnlstratlon. The solutions or Suspéensions are

applied directly to the nasal cavity by conventional WO 2005/077363
PET{ER2002/001406. p3&meansafarexampleiwitiadroppenipibstteiofstration to
spray. The formulations may be provided in a single or,rnulti foprs ts and
RO ARAT AR P B SF BN ShLE I i B S ayLe] By et
paf@iﬁﬁdﬁiﬂﬁfsmglph;@p[fmpﬂd&é@ﬂbiﬁéﬁe@fﬁqjmsf@ﬁﬁﬁﬁ-]ﬁ?ﬂq@lﬂ&-"ﬁh@ addition of
sqly Ia%ﬂe%in%éﬁ%?ﬁﬁf ép gtglﬁfgﬁgeﬁﬂcsa BRaYsthisypayoes aehievesh far aqueous or
exa}mg e by meanS 5 of a meterln%atpmlzlng, spray purﬂg, The ts. stabilizin
COMpPORTTIT SMHEIPASSETY HYR AEBITHAFE foth iR IS s aper s stabiiing
adpupistations pasticwlguysie thedespiratoryitactianegintiding Intiagages .

administration. The, campound, will generally have a | particle si r
oL G BIHEI P L L L o (e e AETla R egee

meyle fikitainedvby. gasans drfiaowredbase apaby sexeppiadycacia or tragacanth;
mﬁ&ﬁi%?ﬁ&’&p?ﬂ%@%&@’E&H@fﬁ%%&éﬁtﬁmﬂﬂﬁgﬂﬂb@s@@%%ﬁtt{:izgvaﬁﬁ%&vgﬂlgrcem or -
Qk

sucrose and acacia; and mouthwashes comprising the active ingredient in a suitable liquid .

carrier.

The compounds of the present invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa
butter is first melted and the active component is dispersed homogeneously, for example,
by stirring. The molten- homogeneous mixture is then poured into convenient sized

molds, allowed to cool, and to solidify.

‘The compounds of the present invention may be formulated for vaginal administration.
Pessaries, tampons, creams, gels, pastes, foams ot 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 appled directly to the nasal cavity by conventional



suitable propellant such as a chlorofluorocarbon (CFC), for example,
dichlorodifluoromethane, trichlorofluoromethane, or

wadichiaretelrafluoroethane, or carbon dioxide or other suitable gagsFhes/o01406
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aerosol may conveniently also contain a 15ssurfactant such as lecithin.

The dose of drug maybe controlled by a metered valve. Alternatively, the
activeningredientsimay:be, provid: gelintafornpofa dhe powdersiforsfory be provided -
example a powder. mix of the co in it e, e
e B B ey shey be
cetibiosed drid pohprinyiprolitine 10 VP ITRE oW daF Caprerneil folppg of the
gekindhsg cavity. ThemawdescompasitionmanbeBA-presentediple by means

unit dose form for example in capsules or cartridges of e.qg., gelatin or

bt FPEERE R BHT IR RRTE PdWder may be administered by means of an
inhaler. When desired, formulations can be prepared with enteric coatings
adapted for sustained or.conrolled release:adminisialion,of e A0S ; nirar
in%?%cﬁ%ﬁ? %nr%esxcgr%lﬁlg,r %ﬁ%{%@ comooun%i o?%}le present ﬁlven%ion' car11IuS e

befoimliatetbitht arsdietnaltercs ape dsHEb S faftrg veliverieisvivéen. The

Thesg delverysysiens as advantageauswhensustained faleasedef dheve (5)
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relgieR IS erdtial ) Gle] ' :
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interest can alsp be combin i - tratie - e.9., Azone
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ardishéediflvoreurihasushcisadunamaenel Hydpmisirgapysthane, or
in'%%@ﬂ-ﬂ&ﬁ&%d&m&ﬁ@@@%em&%wﬁ& Hheco Y m@g@lﬁﬂﬁlﬂadi@jﬂtam
Solubje, memprane;.e.q., cone runner, or a plodegradal polymer,

e Jri6lpRLHE Sk e }&?@i@ﬁﬁ%ﬁ%ﬁgﬁ%&%{ﬁ e e
caﬁiﬁi‘.ﬁaﬂi}ej@mﬁaaptﬁiveicpg:{ipimmeybe@c’citiéddﬁmﬁﬁmﬁng@én:dfhecwde-rs“-for-
Selence,and 5&%%%'%?&?@9@8}%%%&&&% editgc by Buwhk, Marin Magkctose, starch,

Publis ing Company, 19th edition, Easton, Pennsylvania. A skilled W

d WO
20076 PCTEh 2050 DI TIsHT Lot se iR Ay TRBERR dine (FVE).
thetfermwationsvathinithe ieashingshefinel spaciicBliopdnduideosition may be
numerous formulatjons_for a.particular route ofladmigistra%%n gthou{_%iam1 or blister
reREFSAR B BOhPOSiIfiRTR BF (R SRS AR VSRR GHeriE oF =5 8
camgre fisinghiheiththerageutivabhdtym&iFheahbdificatieviitiehprasent
compounds to render them more soluble in water or other vehicle, for
example, may be easily accomplished by minor modifications (s

It .
fomatisiredtermration reey, Rtesp are W GRITA H7a s a@*@i@ﬂﬁ iy sustained

thg@baltrifled release administration of the active ingredient. For example, the

compounds of the present invention can be formulated in transdermal or subcutaneous
drug delivery devices. These delivery systems are advantageous when sustained release of
the compound is necessary and when patient compliance with a treatment regimen is
crucial. Compounds in transdermal delivery systerns are frequently attached to an skin- -
adhesive solid support. The compound of interest can also be combined with 2
penetration enhancer, e.g., Azone (1-dodecylaza-cycloheptan-2-one). Sustained release
delivery systems are inserted subcutaneously into to the subdermal layer by surgery or
injection. The subdermal implants encapsulate the compound in a lipid soluble.

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

Suitable formulations along with pharmaceutical carriers, diluents and expcipients are
deséribed in Remingion: The Science and Practice of Pharmacy 1995, edited by E.'W.
Martin, Mack Publishing Company, 15th edition, Faston, Pennsylvania. A skilled



also well within the ordinary skill of the art to modify the route of
administration and 10 dosage regimen of a particular compound in order

wio feanagesthe pharmacokinetics of the present compounds fermarmmEme 1406
beneficial effect in patients. The pharmaceatical preparations are
preferably in unit dosage forms. In such form, the preparation is

, sﬁdadmﬁe@mammﬁdosesmdxfsathﬁﬁgrap@ﬂémméflqmﬁﬁ@esathes aétive
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?cekage con screte quantities.of preparation, such as, %acketed
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dm&@g@g@@g@@@apsule tablet, cachet, or lozenge itself, or it can
be the appropriate number of any of these in packaged form. 20 The

pharmaceutical compositions in Example 28 are given to enable those
skilledrindifeadsttofitiorecleatiyounetarstiria semdleo Premoticethelrasdntvater or

invention, .They s gﬁ%@%&? 19@5&%5?;535% l@ﬂ@@%}hﬁﬁ&@%@{ﬁ%ms (salt

Invention, ut mere

ein Iustratlve repre ental%ve ther T '
ERANPLES. W@T@ﬂ%ﬁ@ﬁgeffr o % %’%ilﬁﬁ‘p‘?é%% We 05 R are s
enable thaserskilieddntiher AEkin onbeeselearyodiifetstant anthtbnprastiegon and

the present invention. They should not sidered a |ltlﬁ1é Hhe okinetics of
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experimental error and deviation, inclu dlfferenc n calibrati
o e OF RS SRR Tk 16 EOTOM B 96 CPatind SFahdor™ e
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illustrat tion schemes sh .
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or are prepared by methods known to t IIed | ackased form.
foREVIFRTBRoksaH e §é¥1ﬁ6?ﬂli*%?8f8¥)é??68§§ ﬁf@%% %F ‘E.Sse?‘l
Reagents for Organlc Synthesis; Wiley & Sons: New York, Volumes 1-21;

20 A e RS heSiNG OLoRic. Lipaslaalans, nbeAfion slled in he

T\% 0 omprehensive Organic Syntheshf dnoth
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25 EXAMPLES
The following preparations and examples are given to enable those skilled in the art to
more clearly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and
representative thereof.

39
Eforts have been made to ensure accuracy with respect to numbers used (e.g., amounts,
temperatures), but allowance for scme experimental error and deviation, including

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

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

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



and C. W. Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; and Organic
Reactions, Wiley & Sons: New York, 1991, Volumes 1-40. The following

weynthgtie;ggaction schemes are 10 merely illustrative of somepmetirdes14o6
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which the compounds of the present invegtion can be synthesized, and
various modifications to these synthetic reaction schemes can be made

-and.will-brisuggested teroneskilledin dhecarthaving refetreddo thenethods known
disclosure _contained in this Applicati A 15! J:salrtin _materialsc A
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tioh schemes can e“%eo?at
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Unless:spesified 1o the-contm@et, the feattions:gesciibat hamsinpiterablRees (Bds)
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R LI agb of WO R To e Ba ey e . Katiy
preferably Rewm (#doLPeCtoab6utazbleoard o pratdpaiyiaRaactions, Wiley &
enveniently, af abaut koo (arambieny AQMReKIIEHE G r2R-AbOLRAEs are

c
Somé compounds in following schemes are depicted with generalized .

sutssetBrSTKilks FOFN TRTREETRERTEF RS BHRABISY Vg ¢ j5pegt imventon
haweyesanesskilegd 4irlddk e amaMidAd Gy aiatic teapioh @latenes can be
LL16t L 11latlre o can be varied jo.afford,the various composind .,
CBUBHAGER o FIEET RO S0 MatOias T oo i e diclosur
exemplary a@ndiialtgnmatareogonditions 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

TS AP BRE RO DRRG D6 FRETOIRBAENPS 5 BR5 S5 BERteirr e con be

Ingtittel GampuiaTiasd Systedn:forthengendoatidre did R ACsyisidingalict not lmited

nomenclature, WO 2005/077363 PCT/EP2005/001406 - -l

BB AHIBFS 5 MR T ey 'S 6 orovdhs B

pyradeielBdiipimiding (g -HnBritionel Wyeans, including physical constants and spectral
data.

Unless specified to the contrary, the reactions described herein preferably are conducted
under an inert atmosphere at atmospheric pressure at a reaction temperature range of
from about -78 °C to about 150 °C, more preferably from about 0°C to about 125 °C,

and most preferably and conveniently at about room (or ambient) temperature, e.g.,

about 20 °C.

‘Some compounds in following schemes are déi;icted with generalized substituents;
however, one skilled in the art will immediately appreciate that the nature of the R groups
can be varied to afford the various 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™ v40,a
Beilstein Institute computerized system for the generation of IUPAC systematic

nomenclature,



N (11) Me C1 Me 5 step 1 5-Chloropentanoic acid
(2-chloro-4,6-dimethjpheen 1 aamidee NHZ HN v ~''Cl Me C1 M I Cl Me

wiendgw@satution of 2-chloro-4,6-dimethylaniline (14.7 g) and pc1/EP2603/601406

diisopropylethylamine (18 mL) in 150 mL ¢§ THF, was added a solution of
5-chlorovaleryl chloride (12.2 mL) in 75 1.0 mL of TI-IF. After the reaction
mixture had been allowed to stir at r&GmtERIgETature overnight, it was

frltered and t nétr%te%ﬁnf tI'Be (of ré/ ev%p(fr/até) L. 7T he i &du_%ﬂm

saturated aqueous sodrum allopst e ethyI acetate

- solution was then. dried. with magjgr,esrum sulfate and concentrated on the

10

15

were washed with brine
to give 18.9 g of 1-(2-chloro¥
solid: mp 107.7-108.7 C. 5 st

(2-chIoro-4,6-dimethylphenyl)amide (21.Mfg), potassium t- butoxide (934
¢ sodium iodide (1.2 g) were combined in 200 mL t-butanol and the
mrx re was stlrred |n a 60 C 0|I bath for 3 h After coollng to room .

' e EI200578P7 363 EP2DOBI003A0E: -40 reaction
mixture was partrtroned between ethyl acetate d water. The agueous
phase was washed with additjgpal ethyl aceta%e\(yganrc phases

r|e tl&na%?es sulfate, ant'concentrated
th

( Cl
dinie iperidin-2-one as a

Me Me
To a solution of 2-chloro-4,6-dimethylaniline (14.7 g) and diisopropylethylamine (18
mL} in 150 mlL of THF, was added a solution of 5-chlorovaleryl chloride (12.2 mL)in 75
mL of THF. After the reaction mixture had been allowed to stir at room temperature
overnight, it was fittered 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
magnesiunt sulfate and concentrated on the totary 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-dimethylphenylamide: mp 80.6-82.9°C.

step 2
1-{2-Chloro-4.6-dimethviphenvl piperidin-2-one

Me

5-Chloropentanoic acid (2-chloro-4,5-dimethylphenyl)amide (21.7 g), potassium #-
butoxide (9.34 g), and sodium lodide (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



1-(2-Chloro-4,6-dimethyl hentyl)piperidine-2-thione OC S Me C1 Me CI

Me Me 1-(2-Chloro-4,6-dimethylphenyl)piperidin-2-one (18.8 g) and
vlaweseonsreagent [2,4- 10 his POT/LP2O0S/001406

(4-methoxyphenyl)-1,3-dithia-2,4-diphosphgtane-2,4-disulfide] (19.2 g)

were combined in 150 mL toluene and the mixture was stirred in an 80 C

0|lr&l@ﬁbfpfm%{khr-g%sr@@@i@héﬂ'&%ﬂ&%ﬁ?ﬁ@c@%ﬁ%ﬁ%{“ The aqueous phase
temperature an trate was..concentrated on the r
evaafp)ora %{F%a égéé?dﬁ ‘%&é r%%r/]\é\a olberéjﬁﬁa%c &’ W%%ﬁ?ﬁﬂjﬁh brine, |
withi 9! Witexangefatetond 1t provide 4914 g of m@vcﬂl&ﬂ)g@ml@ chloro-4,6- -+ -
d'mﬁﬁ&lﬁlﬁ? 6}1{5’%@&9&1@& 2-inione: MpAl48.848.06
1-(2-Chlo ethylphenyl)-2-methylsuffanyl-1,4, 5 6 tetrahydropyndln
> e-3- carbox Tic acid meth,, | ester OMe O S Mes Me Cl -w Me CI 20 Me
Mgeh-(2- -Chloro-4,6- d|methylphenyl)p|per|d|ne -2-thione (5.11 g), dimethyl
c 2 ga@ §17;O id 0% dispersion in
in 100 mL of dioxane
and the mlxture was stirred in 0 C oil.bath for 44 After the reaction
had cooled to room temperatufe, ifwas quenched Jpy the addition 25 of
agueous ammonium chloride; ted with water 8hd3vashed twice with
ethyl acetate. After dryingi®aerma s g €thyl acetate was
concentrated and. the residue | matographedo  sili¢a gel using an .
acetone/hexane gradient to provjde 5.00 g 1-(2 WO 005/077363
PCT/EP2005/001406 -41 Me

chﬂO@éh@ameéha/mﬂ{ggﬁ%@%g&%w ohé3Es 5&;@9@%&@%%&%@‘& 12,4-

arboxylic acid methyl e C.step 5
10 g-ghnhetRyIRIERD DR -@Yﬂfétﬁgﬂhil?aﬁe%dm%ﬁwz% AguUfigglyid 2 2) were

in<3:abe: e iIMesN mL toluene and the mixture was stirred in an 80 °C oil bath for 3h. The

reaction mixture was then cooled to room temperature and filtered. The filtrate was

concentrated on the rotary evaporator and the residue was chromatographed on silica gel,
eluting with 9:1 hexane/acetone, to provide 19.4 g of 1-(2-chloro-4,6-
15 dimethylphenyl}piperidine-2-thione: mp 146.8-148.0 °C.

step 4
1-(2-Chloro-4.6-dimethylphenyl)-2-methylsulfanyl-1,4.5,6-tetrahydropyridine-3-
carboxylic acid methyl ester

OMe
O
SQ |
. MeS
1\'IBC1 — e P 1
| |
i .
Me
20 Me

- 1-{2-Chloro-4,6-dimethylphenvl)piperidine-2-thione (5.11 g}, dimethyl carbonate {17.0
mL), sodivm hydride (3,7 g of a 60% dispersion in mineral 0il), and methanol (0:5 mL)
were combined in 100 mL of dioxane and the mixture was stirred in a 120 °C oil. bath for
4h. After the reaction had cooled to room ternperature, it was quenched by the addition

25 of aqueous ammeonium chioride, diluted with water and washed twice with ethyl acetate.
After drymg 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-



MeS NR N Me C1 Me C1 Me Me (1-15)

1-(2-Chloro-4,6-dimethylphenyl)-2-methylsulfanyi-1,4,5,6-tetrahydropyridin
we-Bsoarhmsyli.c acid methyl ester (4.99 g), methylhydrazine (PEZFERL)HS/061466

p-toluenesulfonic acid 10 monohydrate (2491-g), and methanol (75 mL)

were combined in a glass vessel sealed with a TelfonhiM screw cap. The

réAction Mixiuehyahstiyied im e 1detoiibhth ¥6r u Hithenyodsed ter o oxyiic

roognm ers%tur p%]nog gO@fZ%BEated on the rotary evaporator. The residue

was ch atogra edon silica gel usmg a methanol/dlchloromethane

'gradient to give 3.21 g of

gvﬁ‘(ﬁ-&hloro -4,6-dimethylphenyl)-2- methyl -1,2,4,5,6,7-hexahydropyrazolo-[
. 3 5 bgyrldln- -on 1 {'{1595 919 C ,,s(t . %X dronyrazolo-
p’\%ﬁ&lﬂﬁl@q{:ﬁzﬁ-ﬁtﬂmdme Br Me-N""' Me-N 7~ 1) N N N Me, Cl Mew C1
Me me 20 (1-15) (1 1)
7-(2-Chloro-4,6-dirnethylp enyI -2-methyl-1,2,4,5 %, 7-hexahydropyrazolo[
3,4 b]pyridin-3-one (3.16%)) afd p osphor%eox% |d (15.5 g) were
combined and stirred in,g, 3400l bath for,4 h e reaction mixture
had cooled to room tempgratuge, itayas dlssolvm ' d pléromethane and
added to 200 mL of ice/waten :
30 min. The phases were therrs
PCT/EP2005/001406 42 aque®iss phase was washedvith additional
dichloromethane The combined. organic phases wétd¥ashed with

A QU S RIERER “ﬁée %'&%’éé RANEUMSSIAr Ao ridine 5

ated on orator due was chromatograph

Ommmafhg@t@wﬁ@mmwd%%%@m@ﬁ@%w@@%@aﬁhﬁté Bferd- ﬂl@?@%ﬁﬁfmc acid
S 19 3&58@%&&?& ‘ﬁf‘@f%“’a@@ methanol (75 mL) were combined in a glass vessel. sealed with

((jilﬁm?’ blegge?[‘bchge%%é ﬁeasc‘go?ntg}tir}% ed ‘5\93.82 sﬁlegéazm I;U%CP M E]%r 24}, then

cooled to room temperature and concentrated on the rotary evaporator. The residue was

chromatographed on silica gel using a methanol/dichloromethane gradient to give 3.21 ¢
of 7-(2-chloro-4,6-dimethylphenyl)-2-methyl- 1,2,4,5,6,7-hexahydropyrazolo-{3,4-
15 blpyridin-3-one {1-15}: mp 95.9-99.9 °C.

step 6 ‘
3_Bromo-7-{2-chloro-4.6-dimethvlphenyl)-2-methyl-4 5.6.7-tetrahvdro-2H-

pyrazolo{3.4-b] pyridine

N*--.
e'—N\ N
M\. = Me\/ I Ci
I 2

N
Me Me
(1-15) (11
7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-1 ,2,4,5,6,7-hexahydropyrazolo[3,4-
blpyridin-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

L

20

25 mixture was stirred vigorously for 30 min. The phases were then separated and the



16

15

Z5

. TOREP 1638 B AT RSOt

EXAMPLE 2 3-Bromo-7-C2 d-d chloTOphenyll

2-methyl-4,5,6,7-tetrahro-2H pyrazolo 3.4- 10 b idinel-2 Br Me-N, N
Wgzggb%tﬁg; Compound 1-2 was prepared according the proceepkes»aos/001406

described in Example 1, except that 2-chloro-4,6-dimethylaniline was

replaced by 2,4-dichloroaniline in step 1, and step 4 was performed as

@y% ésle L2 4:DichloraphenyZ-methisulianyth 4.5 The combined organic
tetrahydroyridine-3- carboxyll%cﬂgmd {%nethe/ ester,Me, O S MeS C1C

ate, d g N inagnesinl sr_ﬂ fate,
Magresitim bromioe in ether was
@ﬂiﬁﬁa&@@rﬁlﬂéﬁ@fxﬂm ﬁﬁete/tratayﬁdrafwaﬁhrmterdatn atmosphertogfaphed on silica

%ggr; %&SCZ@% g 9&)¥lﬁ%%?fo‘9’@§ added dropwises Thenioro-4,5-

ure was eatéd to 80 C for 1 h.. After cooling to room

decnq@bratbﬁﬂe?lthé mgthyteévtﬁreétémr@h?éfsm%ﬁqtﬁet@tgrtsrhff(élal3 mp

gjghi@r&@wenyl)plpendlne -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 25 with 10.0 mL of dimethylcarbonate and
heated to 80 C for 26 h. After coolrﬁmmﬁ temperature 100 g of ice

o034

organic WO 2005/077363 PCT/EP2E0S/001236 a3 extracts were washed
with 100 mL of bnne dried over mgagnesium sulfate, concentrated and

materials. The residue was piiiet] hy fIah silica gel chromatography
using 7% acetone/hexane as solvéht yIdlng 5P8)g of
1-(2,4-dichlorophenyl)-2-methylsulfan

Qs

Compound 1-2 was prepared according the procedure described in Example 1,
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-1,4.5,6 tetrahvdronvmdme 3-carboxylic acid
methyl ester

Cl

Cl

To 39.6 m] 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 °Cfor L h. After
cooling to room temperature, the mixture was treated with a solution of 6.19 ¢ 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 t0 80 °C for 26 hh. After cooling to room
temperature, 100 g of ice was added along with 150 mL of 1.2M HCL. The mixture was

extracted three times with 100 mL portions of dichloromethane. ‘The combined organic



10

15

25

30

5 1,4,5,6-tetrahydropyridine-3-carbox7lic acid methyl ester as a yellow
solid: mp 83-86 C. Compounds 1-3 to 1-11 Compounds 1-3 and. 1-12
werspiepated according to Example 1 except that 2,4- dichlargarilness/oo1466
was replaced by 2,4,6-trimethylaniline and-3-amino-2-dimethylamino-4- 10
methyl pyridine, respectively. Compound 1-4 was prepared according the
pracedure.descrber.iExamplect bexeeptinl steprhagnesium sulfate, concentrated,
2-chlqro-4,6-dimethylaniline was repl b ' i =
ORI CHIGE S 2D Adod by 6 oI copio ehibnah e
GompailndThErwadoprepaped hetbrding olife st ceaempsgasphibagng 7%
MEXAMBIE 4.£XCepi-In SaR 1 2saarord. Cxcimelinjaniion as replatadionsi-
wﬁﬁ A, -trlmetahylamI;n and in step 5 meth |£I drazine V‘f sre l%ged 83-85 0C
with TS IO TSSO 16 4 7 LA S TN TE prdgiran 0 53756 °C-
according to Example 2 except that 2,4- dichloroaniline was replaced by
1,3,5-trichloroaniline, 4-metho>é§-2-m§£h¥lls-eiggli{bel_?-lchloroaniline and
3-amino-2-dimethylamino-4-m ctively. Compounds 1-9,
1610npodnbisll-weré bisparedmacpardingtordiap e SrERaIMplEtEkeptes
POBI3 is replaced with P 1=15. With,3;46; bk fanthmine-4-
1%5?%%%%(@% vely: C r%%%ﬁ%r%%?’%&vﬁ%?&ﬁgr%ﬁ%ﬁ%tep 5 of Examplel?zt%
30ERANMPIER, INREFHGH 7 (4 methoxy 2-methyl-phenyl) 2-methyl-4 5 6
7-tetrahvdro-2H- pyrazolof3 4 blpyrid ne (1-14)and 3-methoxv

7-(4-methoxy-2-methyl-phen)Url,2.. dimeth | 4 5.6 73@5@@\‘4@%%@ 1o 1. excent in

D STATBIOEE A b BTG BHUC S PanGrISTRuT eSiar WO ShoRIGSds P

PGF/EPR0R6001406m Al GHIONME OMelRrA BN N HEimedaniine el 5-

Mg Me. Me. McOSP2Q QM QMeOMenitbolabdodl chioride.

74 e ﬁ%&%}{l— -n(%]feth?/ﬁphegwyl)-z-rgethyl-4,5, ,7-tetrahydro-2H-pyrazolo[3

4 ) '

IjCompo't'md 1-5 was prepared according to the procedure described in Example 1, excepl’
in step 1 2-chloro-4,6-dimethylaniline was replaced with 2,4,6-trimethylaniline and in
step 5 methyl hydrazine was replaced with hydrazine.

Compounds 1-6, 1-7, 1-§ and 1-12 were prepared according to Example 2 except that 2,4
dichloroanitine was replaced by 1,3,5-trichloroaniline, 4-methoxy-2-methyl-aniline, 4-

hloroaniline and 3-amino-2-dimethylamino-4-methylpyridine respectively.

Compounds 1-9, 1-10, and 1-11 were prepared according to step 6 of Example 1 except
POBr; is replaced with POCL: and 1-15 was replaced with 1-16, 1-17 and 1-18,

respectively.
Compound 1-13 was prepared in step 5 of Example 2.

EXAMPLE 3
3 Methoxv-7-(4-methoxy-2-methvl-phenyl)-2-methyl-4.5.6.7-tetrahydro-2H=

pyrazolol3,4-blpyridine {1-14jand 3-methoxy-7-{4-methoxy-2-methvi-phenyl)-1.2-

dimethvl—é,S,6.7—tetrahvdrov2H—pvrazolo{3,4—b1pvridine sulfuric acid monomethvl ester



5 b]pyridin-3-ol (16) was isolated from step 5 of the preparation of 1-7. A
mixture of 7-(4-methoxy-2-methyl-phenyl)-2-methyl-4,5,6,7-tetrahydro72H-
wowazelold,4-blpyridin-3-ol (16; 0.150g, 0.55 mmole) and dimethylssulfed@c1406

(0.40g, 3.2 mmole) under a nitrogen atmgsphere was heated at 100C for
1 h. The reaction mixture 10 was cooledto. room temperature, diluted with
ethyl acetate, washed sequentially with., saturated sodium bicarbonate
and brine, dried over magnesium sulfate, ang evaporated to dryness. The
residue was pufffed by preparative thi i e

laye} %romatograph
(metha dichigrpmethane:3/97) w @ oﬁ@q 0.010g (6% th h
H)Fre 288. The predow .1

1-14 as tight=hgown viscous 0il: ms (

product is@latggl. from the TS T8action mj kturgywas) of e Me
3-metho -(4-methoxy-2-methyl-pHényl)-1,2-dimethyl- '

(BYye Syridine sulfuric acid
ester (17;090589; 25% theory) as a catpiless oil: ms (M)+ = 3
1 MH+ Cpd observed Structure Name mp (C) # (predicte d) Br
3-Bromo-7#%2-chloro-4,6- N~N-Me dim&tflylphenyl)-2-methyl- 354 1-1 CI/
Me 4,5,6,7-tetrahydro-2H- 106-107 (354) pyrazolo[3,4-b] pyridine Me WO
/077363 PCT/EP2005/001406 H hser truct .
AR (oIRATIL 6 Bl 3 BIBLr (2 P AHTE RN oo

5 phemnyidia-metHycd %6 iFol Ntdtranythp M -Pyrazeterason pid G1

A mixture of 7-(4nmeﬂ:10xy—2—methyi—phenyi)mZ—methyImé;S,6,7—tetrahydro—,2H—
pyrazolo{3,4-blpyridin-3-cl ( 16; 0.150g, 0.55 mmole} and dimethyl sulfate ( 0.40g, 3.2
miriole} under a nitrogen atmosphere was heated at 100° C for 1 h. The reaction mixture -

10 was cooled to room temperature, diluted with ethyl acetate, washed sequentially with .
saturated sodium bicarbonate and brine, dried over magnesium sulfate, and evaporated
to dryness. The residue was purified by preparative thin layer chromatography
(methanol/dichloromethane:3/$7) which afforded 0.010g (6% theory) of 1-14 as light
brown viscous oil: ms (M+H)" = 288. The predominant product isolated from the

15 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
dj
Br
C’I/( 3-Bromo-7-{2-chioro-4,6-
N—M .
N = % dimethyiphegyl)—_z—methyl— -
1-1 a Me - 4,5,6,7—t§trahydro—2H— 106-107 (354)
O: ‘ pyrazolo}3,4-b] pyridine
Me




[3,4-b]pyridine (360) CI Br 3-Bromo-2-methyl-7-(2,4,6- N-Me
trimethyl-phenyl)-4,5,6,7 1eT N 94.6- 334 1-3 Me Me tetrahydro
wehhykp2eie[3,4 97.9 (334) b]pyridine Me Br 3-Bromo-2-methpd=-B#( di6001406
N-Me trimethyl-phenyl)- N -): C N 348 1-4,Me me
2,4,5,6,7,8-heahydro-1,2,8- (348) i triaza-azulene Me Br CxN-11

3rBromo-7-(24;6-trimethyl N N phienyl)-4,5,6,7-tetrahydro- 320 1-5Me MH+
Me 2&) ra [3 4-b]pyridine (3)0) { H- ~zolo Me WO 20051077363 bserved
PCTPER2005/001406,:46 MH+ | Cpd obsetyed: Structure Name(mp (C) .
(pregdicte d) Br 3-Bromo-2-methyl-7-(2,4,6- N-Me (predicte
trichlore-phenyl)-4,5,6,7- N 394 d)
- B 3-Bromo-7-(2,4-dichloro-
ET( ~Me phenyl)-2-methyl-4,5,6,7-
N~ N tetrahydro-2H-pyrazolo 360
=2 @Cl [3,4-blpyridine (380)
(s
Br C
(f( 3-Bromo-2-methyl-7-(2,4,6-
‘ - N—Me . '
S thyl-phenyl}-4,5,6,7-
N~ N rimethyl-phenyl o 94.6- 334,
13 | e Me tetrahydro-2H-pyrazolo[3,4- 679 (334)
O - blpyrdine .
Me
Br
N 3-Bromo-2-methyl-8-(2,4,6-
A trimethyl-phenyl)-
N 1 24 hexahydro-1,2,8 248
1-4 Me Me 2,4,5,6,7,8-hexabydro-1,2, (348)
triaza-azulene
Me
Br
(T{N_.H 3-Bromo-7-(2,4,6-trimethyl-
N7 N phenyl}-4,5,6,7-tetrahydro- 320
1 MG\QM'S 2H-pyrazolo [3,4-blpyridine (320)
Me




1-6 CI Cl tetrahydro-2H-pyrazolo[3,4- 100- 101 4} 3 b]pyridine (9 CI Br
3-Bromo-2-methyl-7-(4- N-Me methoxy 2-methyl-phenyl) N N 101.7- 336

wir 7o45m,83¢detrahydro-2H- llle 104.1 (336) pyrazolo[3,4-b]pyriginezOMe B 106
3-Bromo-2-methyl-7-(4- N-Me chloro-phenyl)-4,5,6,7 N N 113.8- 326 1-8
tetrahydro-2H-pyrazolo[3,4- 114.9 (326) b]pyridine CI CI

3-chloro-7-(2,4-dichioro- N-Mg phenyl)-2-methyl-4,5,6,7 N"N94.5- 316 i+
1-%@0 etrahydro-2H-pyrazolo|95.5 (,316) [3,4-b] pyridine Gl WO 4
20057077363 RGE/ER2005/001406 -47 Mit:nEpd observed g4, @@yc‘tﬁ?esem
Narie mp (C) (predicte d) ' (predicte
. 8
3-Bromo-2-methyl-7-(2,4,6-
trichloro-phenyl)-4,5,6,7- ) 9 "
- o)
1-6 tetrahydro-2H-pyrazolo[3,4- | 100-101 |.
s - (394)
b]pyridine
Br o
= 3-Bromo-2-methyl-7-(4-
A methoxy 2-methyl-pheryl)-
N N - 101.7- 336
1-7 - 4,5,6,7-tetrahydro-2H-
- 104.1 (336)
pyrazolo[3,4-b]pyridine
Br
_ 3-Bromo-2-methyl-7-(4-
N—-Me
S chioro-phenyl)-4,5,6,7-
1-8 o trahyd p?,:;w o3 | 0| 2%
-8 tetrahydro-2H-pyrazolo] 3,4~
7 PYIEOOL 1149 (326)
O‘ blpyridine
Cl
Cl ‘
Ej_f( 3-chloro-7-(2,4-dichloro-
' ~ e
== henyl}-2-methyl-4,5,6,7-
1-9 o Pt t‘r?d mzHY 1 . Lo
- elra o~ - aZ010
~ a Y _p‘_ﬁ 95.5 (316)
[ [3,4-b] pyridine
xn
Cl




Cl 3-chloro-7-(4-chloro- N-Me phenyl)-2-methyl-4,5,6,7 1_ N N 96.5- 282
tetrahydro-2H-pyrazolo 10 97.5 (282) [3,4-b]pyridine CI ClI

veechiewo77x(2,4,6-trimethyl- oONN-Me phenyl)-2-methyl-4,5,6,7-R90E k2086/001406
11 Me / Me tetrahydro-2H-pyrazolo[3,4- 83:86 b] pyridine (290) . Me Br
[3-(3-Bromo-2-methyl- 2,4,5,6-tetrahydro- 1 N-Me"

pyrazolo[3,4-b]pyridin-7- 350 N N 12 Me NMe yl)-4-methyl-pyridin-2-yl}- MH-+
(;E%fﬁz dimethyl-amine 0 3-hydroxy-7-(2,4-dichloro- NN-Me|phenyl) .

2-methy|-4,5,6,Z;);, N tefrahydrd-2H-pyrazolerg8:100.5 13 / Gl 288)C) o
[34-B]pyridine Cl 3-Methoy-2-methhyl-7- N Me (2,4,6-trimethyl-phenyl}- faredicte

observed

288 | - i
1

o 3-chloro-7-{4-chloro-

- A~Me phenyl)-2-methyl-4,5,6,7-
. SN o , 96.5- 282

4 'tr — -
- tetrehydro-2H-pyrazolo 97.5 (282)
[3,4-b]pyridine
1
1

3-chloro-7-(2,4,6-trimethyl-
phenyl)-2-methyl-4,5,6,7-

- 250
' | tetrehydro-2H-pyrazolo[3,4- | 83-86
11 - {290)
. . b} pyridine .
[3-(3-Bromo-2-methyl-
2,4,5,6-tetrahydro-
1- pyrazolo!3,4-b]pyridin-7- 350
12 y1)-4-methyl-pyridin-2-yl}- (350)
dimethyl-amine
3-hydroxy-7-(2,4-dichloro-
-2-methvl-4,5,6,7-
- Pheni}j m:HY o |os1005 |
tetr -2 - o- 100,
P etrahydro-2H-pyrazoio (298)

[3,4-bpyridine

3-Methoxy-2-methyl-7- 7

-
I N R (2,4,5-trimethyl-phenyl)- \55
M

6,7-tetrahydro-2F-
y Me- . 4,5,6,7-tetrahydro > (288)
i pyrazolo[3,4-b] pyridine




1 14 Me / Me 4,5,6,7-tetrahydro-2H- ( 288) L pyrazolo[3,4-b] pyridine Me
WO 2005/077363 PCT/EP2005/001406 - 48 j1vAH+ Cpd observed
wotngaotureName mp (C) '# (predicte d) 7-(2-Chloro-4,6-dimethwr/me2n03/001406

phenyl)-2-methyl- Me-N 1- N 1,2,4,5,6,7-

ahydro Cl 103-109 292(292)

15 Me pyrazolo[3,4-b]pyridin-3 one Me 7-( ,4-dichloro-phenyl)-2- Me-N

rmmyTT?m:S,G;T 1298 " NNhexahydro-pyrazoio3,4-98-1005 16 C W+
Blpyridin-3-one (298) CI Me 7: (4-chloro-phenyl)-2- -N 1 N N - __ 4
MERFIL,2,4,56,7- 295 204/ 17 | [ hexahydra-pyrazolo[34; 224 6,(26%)°**
e blpyr din-3-one &1 2- methyl-7-(2,4,6-Me-"11N 11 - {predicte
| @
7-(2-Chloro-4,6-dimethyl-
phenyl)-2-methyl-
1- 1,2,4,5,6,7-hexabhydro- ‘
103-109 | 292(292)
15 pyrazolo|3,4-bpyridin-3-
one
7-(2,4-dichloro-phenyl)-2-
methyl-1,2,4,5,6,7- - :
- hexahyd oisd- | 981005 |
exahydro-pyrazolo{3,4- -100.
16 YRRy (298)
bjpyridin-3-one .
7-(4-chloro-phenyi)-2-
1- methyl-1,2,4,5,6,7- 219.5- 264
17 hexahydro-pyrazolo]3,4- 221.8 (264)
blpyridin-3-one
Ci
2-methyl-7-(2,4,6-
Me—N | ) _ _
1- NN trimethylphenyl)1,2,4,5,6,7- 272
18 Me Me hexehydro-pyrazolo[3,4- (272)
' blpyridin-3-one
- Me

EXAMPILE 4

4.17-(2-Chloro-4.6-dimethviphenyl)-2-methyl-4,5,5.7-tetrahydro-2H-pyrazolo-13.4-

blpyridin-3-vijheptan-4-ol '(2~ 1}




1- N trimethylphenyl) 1,2,4,5,6,7- 272 18 Me Me hexahydro-pyrazolo[3,4-
(272) b]pyridin-3-one Me EXAMPLE 4 447-(2-Chloro-4.6-dim ethylphen 1
wormetbrisds5 6 7-tetrahdro-2H-yrazolo-34- b?Dvridin-3-yllheptarn=4@bos/01406
(2-1) WO 20051077363 PCT/EP2005/001406. -49 Br HOC(n-Pr)2 Me-
~McN N Me CI Me Cl Me Me (1-1) (2-1) 3-Bromo-7-
(2-chloro-4,6-dimethylphenyt -2-methyl-'4',5,6,7-1@0@]{1@@-2H pyrazolo
[3,4-b]pyridine (1-1; 122 mq), rystal of 1,10-phgpemthroline were
dissolved in 3 mL of dryetPahydrofiiran and tA&sH|ui s chilled to -78
C underan s atmasphere ofNargdn. Tothe cooled #0lutiyn was added '
n-butyllithium (2.0 M in cycl¥k
organolithium( phenanthroline a [ (
of the butyllithium solution then was added. After 10 m, & solution of
4-heptanone (42.6 mg) in 1 mL téﬁ‘éhydrofuran was add¥8 via syringe.
- The reaction mixture was allowe@ld) stir at -78 C for 15m1)then was

allowed to waym o to O C.. After quenching with agyeous ammonju

ChioA BRI SRS TR GRe AR ceh sl T HLSE 2

brine:aZdie etiniaesttite (as; di2dogithochagresidiod siffatbeandthroline were

concentrated on therotary. e i r a un

o e g B e T g T underan
5 [7 4@schidro-a & dignathiphempylodmemin 8 sdisdanyersianipw szt in

L%m};@m | !ijzgﬂyﬁg gﬁ@cra%ﬁ-cé@flo@%%z-@zagw%mmaﬁl6 s /rgﬁematagizfmﬁ@mnplex
exane: mp 129-130 C. Compaunds 2-2 ta.2-16 Compound, 2-2 was

or BT e A G IGE LGSO B AL A St ke Afer 10

thercansplatind 3£ 1-asreptaded. fitly conipolitdt128ry 20 Tompeand dedvia syringe.

was, prepared according to,the progedure deseribed in Example ¢-8X68Pt warm to

i

15

20

25

0 °C.. After quenching with aqueous ammonium chloride, the.reaction mixture was
partitioned between ethyl acetate and brine. The ethyl acetate was dried with magnesium
sulfate and concentrated on the rotary evaporator. The residue was chromatographed on
silica gel eluting with 9:1 hexane/acetone to afford 76.0 mg of 4-[7-(2-chloro-4,6-
dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo-[3,4-bipyridin-3-yilheptan-
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.



that 4-heptanone was replaced with 1-(thien-2-yl)butanone and compound
1-1 was replaced with compound 1-3. 25 Compound 2-4 was prepared

Wacoordingd® the procedure described in Example 4, except tRatI/EP2005/001406

compound 1-1 was replaced with compoud-1-4. Compound 2-5 was
prepared according to the procedure described in Example 4, except that

 compoundi -t wasmeplacedwithitampoung b2 d80:\Wecgbebio 72363 le 4, except

- procedure described. ih Example 4, except tha

i

10

25

30

REGIER Qéé%%%%@e@l%@e&%’ﬂp?Eéflqs%fﬁe%%ﬁr?ﬁ?@ﬁ%%@%ﬁ%@&%ﬁ%%d 1-1

( es ptanone was
r@ﬁﬁ@@%ﬁ%ﬁﬁﬂ%%ﬁ@}é@ﬁd@propan-2-on_e and compound 1-1 was
replaced with compound 1-3. 5 Compound 2-7 was prepared according to

the procedure described in.Example 4, except that 4-heptangne was
rgsr&@@a%#&fi}ﬁ%ﬁ%ﬁ%{ﬁ%&%ﬁfﬁﬁﬁ%ﬁ%n Eﬁacsaﬁmﬁ%ﬁﬁ%?? {fagmple 4 except
réplasecprithccempoundated \Gonpbine 28 gdbprepared acobrdingdond 1-1 was

the pro \gnu%e describe él_r% Example 4, except 10 that 4-heptanone was

rerﬁaaé:g With 1-(tRiazorn- -yl)butan-2-one and compound 1-1 was

replaced with compound 1-3. Compound 2-9 was prepared according to

the, pracedyredescrhed. in fFxarmple 4 8xCeRicdNatAIBRRIBRPREMES Dle 4, except
replaced with 2-furancarboxa|d,eh){d§ and com&%und 1-1 was 15 replace

ViRt oRTBEIELCTYSS EBIATIUITD: 10MAS e ParBlF RceItiAg &?ﬁ&?omﬂ 1-1 was
pragecha e-iseribed:HiExample 4, except that 4-heptanone was

replaced with propanal and compound 1-1 was replaced with compound

1-3. 20 Compound 2-11 was prepared according to the procedure
desoripethih’Bxarmpiectrexdceprritiagdctibptanordwad asplageth witkmple 4, except
%}(}E%P'?Qé%@&%@%@f%@a‘%iﬂ{@ﬁﬂ%%@%%ﬁgh%d% ﬂ@%&%ﬁ%ﬁ Withyas

compound 1-3. 25 Conipound 2-12 was prepared according to
preaeRsavHasemprA R Ex&mple 4, except that 4-heptanone was .

replaced with tetrahydropyran-4-one and compound 1-1 was replaced

with compaund 1-3. Compouynd 2-13 was prepared according to. t
oSBT BT R E 1 Bceg S8 hat 4R APtaNEHG gemele 4 excep
repladeienith watens Colapalmd 2 :14 andl 2214 werpqurep arb o aceptdmg with

tQ (;Elep%%%g_%re described in

Compound 2-11 was prepared according to the procedure described in Example 4, except
that 4-heptanone was replaced with 1-{1-ethylimnidazol-2-yl)butan-2-one and compound

1-1 was replaced with compound 1-3.

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 Fxample 4, except

that 4-heptanone was replaced with water.

Compound 2-14 and 2-15 were prepared according to the pfocedure described in .
Fxample 4, except that 4-heptanone was replaced with acetaldehyde and compound 1-1

was replaced with compounds 1-2 and 1-3, respectively.



Example 4, except that 4-heptanone was replaced with acetaldehyde and
compound 1-1 was replaced with compounds 1-2 and 1-3, respectively.

VD W) 2805/077363 PCT/EP20051001406 51 Compound 28t WBs65/001406

prepared according to the procedure descriged in. Example 4, except that

4-heptanone was replaced with acetone;and the compound 1-1 was

reo@@@dmmd@mp@pmpafei &Xﬁt@iﬁg@ﬁl& P& DieklorapikinyFample 4, except
thyl-4 5 6 7-tet h dro 1 aced wi
Me_g‘geé %gt orﬁa Eﬁéal ci(I;&C} w& ?&5}178 ﬁ&fﬂ!@oé/&g%%ﬁl D2k %@ d with

17) A solution of

3- bompo%@,@dlchloro phenyl)-2-methyl-4,5,6,7-tetrahydro-2H- pyrazolo

[3,4-b]pyridine (1-2; 0.100 g, 0.277 mgmolhirp2iml of dry THE was cooled
o -

lo. 78'C ina dr |ce1:acetor1e bath under an-a gn atmosphere ngl ”
g 3 i"" -. "‘.. py 8"\.‘ -

mlggure)was treated with |odomethane (0 21 mL, O. 047 g, 0.33 mmol) and

stirred at -78C for I h and allowed to come to room temperature overnight.
The reaction mixture was it enched with 40 mL of rated ammonium

combined the extracts Wer% :

%5 mL_portionsyef acejate. The 15
d with brine, dried fFagnesium

sulfate, and evaporated to dryngss tg yield 79 mg of crudg praguct.

Purification by preparative TL ing ethyl acetate/tolu
19 mg of 7- (2,4-dichloro-phen ,3-

| :9) afforded
N

dimethyl-4,5,6,7-tetrahydro-2H-myirazolo[3,4- b]pyrrdrne (2- Ii 23 % theory)

as a pink solid: mp 66.6-76.6C

Compound 2-18 was ared

according to Example 5 except (compound 1-1 was replaced with

Com@éttaa&?&& E%mem%ﬁm@mﬁ%lmeﬁdm E%EX‘?Iﬂﬂqii@CEro -2H-
exceprooe u nzenesu cooled 1o -
(DPEH gﬁi %F% 81 é)\gg Smf ?ary PRANAE cooled to

“10°

15

20

o]
w

78%Cima dry icew acetone bath under arrargon atmosphere and treated with-0:21 m{ of
1.6 M n-butyllithium in hexane. After 10 m the mixture was treated with iodomethane
(6.21 ml., 0.047 g, 0.33 mmol) and stirred at ~78°C for 1 h and allowed to come to room
temperature overnight. The reaction mixture was quenched with 40 mL of saturated
ammonium chloride and extracted twice with 25 mL portions of ethyl acetate. The
combined the extracts were washed with brine, dried over magnesium sulfate, and
evaporated to dryness to yield 79 mg of crude product. Purification 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 E}tample 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-flucrobenzenesulfonimide (D. F. Duery, et al, J. Org. Chern. 1988 53:2120) and
compound 1-1 was replaced with compound 1-3. The procedure afforded 2-19 in 13%
vield as a brown solid: M+ H) =274, - g



compound 1-1 was replaced with compound 1-3. The procedure afforded
2-19in 13% vyield as a brown solid: (M + H)+ = 274. WO 2005/077363

WBGT/EP2905/001406 -52 EXAMPLEG 2-Methyl-3-methvisulfapyhs{2,s 001406
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4,6-trimethyi-phenyl)-456 7-tetrahydro-2Hz.pvrazoloi3 4-blbtridirie (2-20)
and 7-(2,4,6-trirnethyl- henyl)-3- methanesu fonpl-2 5 methyl-4,5
6,7-tetrahydro-2H-yrazolo[3 4-b pyridine (2-21).0 B Me Me Me-N --n
Me-N Me Me Me / Me Me Me Me Ale Me (1-2) (2-20) (2-21) step 1

- 2-Methyl-3-methylsulfanyl-7-(2,4,6- tﬁ%@t‘@ nyl)-4,5,6,7-tetrahydro-2H

@M@ﬁ@pﬁiaﬁe@]ﬁw@f@@(&z@m@ ma@areﬂaa@mr@ﬂg toExamie 3F-
, rgl%l )

( g o p ‘u Y e

W@m&b&@@@und 1-3 to afford
2-20 as a white solid (48% theory; mp = 90.3-91.7 Q. step 2 15 4 solution
of 2-20 (0.136 g, 0.38 mmol) in 8 mLypfacetone was treated ]qlth\

( Ifate; 0.710 g, 1 mm I
affory terQgeneous
ggrat poom temperaturef

and evaporated t&%ryness. The residue wa%’—[bunfled by flash silica gaiIe '
chromatography @hating with dlchlorometh@nem}o afford 21 mg of  2n
7-(2,4-dichloro-phenyl)-3-
nesulfonyl-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b]ppridine
(Z-B/lataﬁl&mhﬂgrmﬂiﬁz(ﬂ@?/@(ﬁ;een;t)nmmﬂ%ihﬁﬂi}&tﬁ Q,S@wﬂp,@imenﬂzizz .
was d cco I X met
tzo%%glgi éinqué n 2 éee ? Cf: Sgg Fa ﬁ? \ng=9§§?gogg 1od0methane
aff@}*degﬂzgem\@@%nethyl methanet’cuosulfonate (AI Meyers and M. A. Sturgess,
Tetrahedron Lett. 1988 29:5339) as the electrophile and compound 1-1 was replaced with

compound 1-3 to afford 2-20 as a white solid (48% theory; mp = 90.3-91.7° C).

step 2
A solution of 2-20 (0.116 g, 0.38 mmol) in 8 mI. of acetone was treated with a solution of

OXONE (potassiam peroxymonosulfate; 0.710 g, 1.15 mmol} dissolved in 2 mL of water
which afforded a Heterogeneous vellow mixture. The reaction mixture was stirred at
roomn temperature for 18 b, adjusted to pH 14 with 1M sodium 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 puriﬁed. by flash silica gel chromatography
eluting with dichloromethane to afford 21 mg of 7-(2,4-dichloro-phenyl)-3-
methanesulfonyl-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b]pyridine (2-21) as a
white solid (16% theory): mp 181.6-183°C. |

Compound 2-22 was prepared according to Example 5 except iodomethane vwas replaced .
with tosyl cyanide (K. J. Rutan, et al. . Org Chem 1995 60:2948) to afford 2-22 in 20%
vield: mp. 128.5-136.6° C.



yield: mp. 128.5-136.6 C. WO 2005/077363 PCT/EP2005/001406 -53-

Compound. 2-23 was prepared as in Example 5 except iodomethane was
wiephagad By N- methoxy-N-methyl-actamide and compound 1A0W&aS2665/001406

replaced with compound 1-3 to afford 2-23 in 5% yield as a viscous

brown oil 5 Compound 2-24 was prepared as in Example 5 except

'@ﬁﬁ@ﬁiuh@m w&i@p{ageﬂz@ysBh&xdﬁnpéiﬁyéﬁmap‘aindﬂmmﬁhhcemwp@ced by N-
asr lac |th co ound 1-3 to affor. nsoid..
%%e‘qg 1%a§1 éoxﬁggﬁgﬁ pril.g:ed. I\Ré}gc%&%% LSS I}B% pd I-3to

2710 ~- MH+ observed ‘'C

%@&MNWWK@%@$MGMVH®%PL-_. lI-Pr 4-[7 (2-Chl6ro-4, 6-
dimethylphenyl)-2-methyl- Me-N, 4,5,6,7-tetrahydro-2H 2_1 N N 129-130

390 (390) Me CI pyrazolo [3,4-blpyridin-3 yl]heptan- e HO n
5 nibggzpc[g)nm@t%m%}g(@wg@r[ rﬁselfﬁ%%g !Ztsg%e% -}0%@ ane was repiaced by N,N-
t%rﬁhmr@o%ﬂaaﬁ@@m@ 202NN E26112 9e§:Y&£8%ﬁ)hM@n&@eund 1-3 to afford 2-24

[3,4- b]pyrldln -3- y hep n-4.of r £ 1-[2-Methyl-7-(2,4,6- s’
tr%lﬂ%ﬂﬁﬁé /%tf?eory) myﬁb_' )IES-Q (12

TABLE 2.

1c

MH+
observed
{predicted
)

Structure Name mp ("C)

4-[7-(2-Chloro-4,6-
dimethylphenyl)-2-methyl-

-tetrahydro-2H-
2-1 4267 tetraby e 129-130 | 390 (390)
pyrazolo [3,4-b]pyridin-3-

yl]heptan-4-ol

4-12-Methyl-7-(2,4,6-
trimethylphenyl}-4,5,6,7-
tetrahydro-2H-pyrazolo
[3,4-b]pyridin-3-yl] heptan-4-

ol

2-2 126-127.9 | 370 (370)

1-[2-Methyl-7-(2,4,6-
frimethyiphenyt)-4,5,6,7-
| teﬁrahydro—zﬂ—pyrazolo 175 0. \

[3,4;b1pﬁidin—5~y1]—i— ey 410 (410)
Me Me thiophen-2-ylbutan-1-ol

2-3




Me-N tetrahydro-2H-pyrazolo 1175.9 2-3 i N N [3,4-b]pyridin-3-y1]-1- 410
(410) Me Me thiophen-2-ylbutan-l-ol 178.4 Me WO 2005/077363

wl & hépP2005/001406 54 MH+ Cpd observed Structure Nanpe v {@)/ 001406
(predicted HO n-Pr n_pr 4-[2-Methyl-8-¢2,4,6-
trimethylphenyl)-2,4,5,6,7,8- i Me-N herahydro-1,2,8-triazaazulen 2-4 N N

5

187-91]1 384 (384) Me me 3-yl

s
CHzO
(2,4,6
pyrazolo[3,4-b] pyridin-3- 121.€

Me McOC 1,3-Dimethoa
trimethylphenyl) Me-N 4

heptan-4-ol Me HO nPr n-Pr

2,4-Dichlorophenyl)-2- methyl-4,5,6,7-tetrahydro-2H- Me
Jpyridin-3wddik2d-4 2-5 N. 396(39,6) Glheptan-4'61 122

2-[2 meth5l 7 HL ~'-

1 Q7A(3_74) !yl,!prgpan_z_gg Y

2-4

4-[2-Methyl-8-(2,4,6-
trimethylphenyi}—Z,é,S,6,7,8ﬂ
hexahydro-1,2,8-triazaazulen-
3-yl]heptan-4-ol

-N pyrazolg

6k (HD

5,6,7-tetrahydro-2H- N N 120.3 2-6 Me M
le

MHE+

) ohserved

(predicted
)

a¥

=

§7-91.1

384 (384)

25

4-[7-(2,4-Dichlorophenyl)-2-
methyl-4,5,6,7-tetrahydro-2H-
pyrazolo [3,4-b]pyridin-3-vl]
© heptandel

121.4~
C 1226

396 (396) 1.

1,3-Dimethoxy-2-[2-methy!-7-
(2,4,6-trimethylphenyl)-
4,5,6,7-tetrahydro-2H-
pyrazolo[3,4-b] pyridin-3-
vlipropan-2-ol

120.3-
121.8

374 (374)

2-7

1,4-Dimethoxy-2-[2-methyl-7-
(2,4,6-trimethylphenyl)-
4,5,6,7-tetrabydro-2H-
pyrazolo[3,4-b] pyridin-3-
vijbutan-2-ol

107.8-
110.9

388 (388)




McOCH H(r) (CH1OMe i,4-Dime"rhoxy-"i2~-methy1-7-
(2,4,6-trimethylphenyl) Me-N 4,5,6,7-tetrahydro-2H- N N 107.9 2 7 Me Me
pyraaslef3sasb] pyridin-3- 388 (388) yllbutan-2-ol 110.9 Me W T/EP2005/001406
20"/077363 PCT/EP20051001406 -55 C pd_observed Structure Name
mp (C) # (predicted ) ; OIL n -Pr 1-[2-Methyl-7-(2,4,6 S

tfimetnylphenyl)-4,5,6,7- Me-N, tetrahydro-2H-pyrazolo[3,4 160.1- 2-9 N N} M+
lc]%/rriﬁgin-3-yl]-1-thiazol-2- 411 (411) Me Me 165.6 ylbutan-l-ol} Me OH . | tcerved
Rurd -2-yl[2-methyl-#£2,4,6- O trimethyl-pheryk:4,5,6,7- Me-N ~mp {"C) _
tetrahydro-2H7pyazolo[3,4-b] 163.1 2 9 N N 352 (352): Me Me| pyridin-3 | (predicted
yl] methanol 174.4 Me HO Et 142-Methyl-7-(2,4,6- )
trimethylphenyl)-4,5,6,7- Me-N tetrahydro-2H-pyrazolo[3,4-b] 179.4.2-10-N
N 314 (31 N OH Py 1-[2-Methyl-7-(2,4,6-
trimethylphenyi)-4,5,6,7-
Me"-'N tetrahydro-2H-pyrazolo[3,4- 16%).1-
2-8 blpyridin-3-yl}-1-thiazol-2- vss |4 (411)
yibutan-1-ol o
Furan-2-y1[ 2-methyl-7-(2,4,6-
trimethyl-phenyl)-4,5,6,7-
_2H-nyrazolol3,4-b] | 163.1- )
120 tetraydro-2Hpyrazolol3A-b] | 1831 ) asgy.
pyridin-3-yljmethanol 174.4
1t
HO 1-[2-Methyl-7-(2,4,6-
= trimethylphenyl )-4,5,6,7-
Me—N,
TN N tetrahydro-2H-pyrazolo[3,4-b] | 179.4-
2-10 ’ 314 (314)
Me i Me pyridin-3-yiipropan-1-ol 180.9
Me
N oH
(/I:i | _.n-Pr 1-(1-Bthyl-1H-imidazol-2-v1}-
B - 1-{2~methyl-7-(2,4,6-
Me=N_ _ trimethylphenyl}-4,5,6,7~ 94.9-
2-11 NT N Ry - 422 (422)

tetrahydro-2H-pyrazolo{3.4-
b]pyridin-3-yl]butan-1-ol




Me Me pyridin-3-yl]propaii-l-ol 180.9 Me N OH k n-Pr
1-(1-Ethyl-IH-3snidazol-2-yl)- 1-[2-methyl-7-(2,4,6- IN Et Me-N

wiimethyipaenyl)-4,5,6,7- 94.9 2-11 N 422 (422) N

tetrahydro-2H-pyrazolo[3,4- 100.9 Me Med]pyridin-3-yl]butan-l-ol Me L
WO 2005/077363 PCT/EP2005/001406 56 M | Cpd observed StrucCnre

PCT/EP2005/001460

[Name|mp,(C) # (predicted O dn 4-[2-Methyl-7-(2,4,6- trimethylphenyl) MH+
€§§ 6/7- Mg-N, tetrahydro-2H-pyrazolo[3,4-b 2-12 N N 193-195.1 356 observed
( éi) pyridin-3yl}igtrahydropyran- Me Me 4:&inMe N-Me 7-(2-Chiotd=4,6-
(- K Nidimethylphenyl)-2-methyl 2-13. Cl. Me.. 4,5,6;77tetrahydro-2H- (predicted
97-98{ 276 (276) pyrazolo[3,4-b]pyridine )
4-12-Methyl-7-(2,4,6-
trimethylphenyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-b] '
2-12 , Y Ry : 193-195.1 | 356 (356)
3 pyridin-3-yl]tetrahydropyran-
4-ol
Me
: "N-Me 7-(2-Chloro-4,6-
N~ N dimethylphenyl)-2-methyl-
2-13. . 4,5,6,7-tetrahydro-2H- - 97-98 L 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-
214 NN pyrazolo]3,4-b] pyridin-3-yl]- | 56.7-64.0 | 326 (326)
Cl
O ethanol
Cl
HO wme
_ 1-[7-(2,4,6-trimethyl-phenyl)-
~ 2-methyl-4,5,6,7-tetrahydro-
2-15 2H-pyrazolo[3,4-b]pyridin-3- | 178-179.6 | 300 (300)
y1]~ethanol




Me HO Me 1- [ 7- (2,4-Dichloro-phenyl) -2- N-Me
methyl-4,5,6,7-tetrahydro-2H 2-14 N N pyrazolo[3,4-b1 pyridin-3-yl]-
v 268403326 (326) Cl ethanoltil CI HO Me
1-[7-(2,4,6-trimethyl-phenyl)- \ N-Me 2-mgthyl-4,5,6,7-tetrahydro- 2-15 N N
2H-pyrazolo[3,4-b]pyridin-3- 178-179.6 300 (300) Me Me yl] -ethanol Me

PCT/EP2005/0014686

'[WO 2005/077363 PCP/EP200%/001406 57 Cpd observed Structure. MH+ |
I\Eanaelmp (,C) (predicted HO Me Me 2-i7-(2,4,6-trimethyl-phenyl) - N-Me&  t¢orved
2-met yl-4,5,65¢-tetahydro- N |2-16 N 2H-pykazelo[3,4-b]pyridin=3- 168.9- o
314 (314) Me Me 161.6 -yl]-propan-2-ol Me Me N-Me 7- © | (predicted
(2,4-Dichloro-phenyl)-2,3- 2-17/N CCN dmethyl-4,5,6,7-tetrahydro )
66.6-76.6.296(296)

HO_ Mo
_ Me 2-[7-(2,4,6-trimethyl-phenyl) -
=, ,N'"Me 2-methyl-4,5,6,7-tetrahydro- 1585
N - 58.5-

2-16 2H-pyrazolo[3,4-b]pyridin-3- Iy 314 (314)
\#/ yli-propan-2-ol '
(j\/( —Me 7-(2,4-Dichloro-phenyl)-2,3-

- N dimethyl-4,5,6,7-tetrahydro- ‘

a7 ] Ty T | 66.6-76.6 | 296 (296)

2H-pyrazolo|3, 4-b]pyridine ‘
Me 2,3-Dimethyl-7-(2,4,6-
(\j://( —Me trimnethyl-phenyl)-4,5,6,7-
.
N© N -2H- o [3,4-
518 tetrahydro-2H-pyrazolo | 270 (270)
Me Me blpyridine; compound with
CF,COH triffuoro-acetic acid
Me
F
- 3-Fluoro-2-methyl-7-(2,4,6-
=y ~Me trimethyi-phenyl)-4,5,6,7-
N
2-15 tetrahydro-2H-pyrazolo{3,4- 274 (274)
Me Me
= N
: | blpyridine -
X
Me




CI 2H-pyrazolo[3,4-b]pyridine Cl Me 2,3-Diuaethyl-7-(2,4,6- N-Me

trimethyl-phenyl)-4,5,6,7- N N tetrahydro-2H-pyrazolo [3,4 270 270 2-18

wietedelpyridine; compound with CF3CO2H trifluoro-acetigcacighzkos/oo1406
3-Fluoro-2-methyl-7-(2,4,6- N-Me trimethyg-phenyl)-4,5,6,7- N 2_19 Me
V1a tetrahydro-2H-pyrazolo[3,4- 274(274) | b]pyridine \ me WO

2005/077363 PCT/EP2005/601406 -58 MH+ Cpd observed Structure MH+
N@mé-:‘ mp (C) (predicted SMe 2-Methyl-3-methylsulfanyl-7 (2,4, _ ohserved
6- ﬁmethyl-pheﬂyﬁaﬁrlél-Me N N 4,5,6,7-tetrayeleo-2H 2-20 90.3:81({7C) '
30#(302) Me / Me pyrazolo[3,4-b]pyridine Me SO Me 2 ’ (predicted
3-Methanesulfonyl-2-methyl- N:Me 7_(2,4,6-trimethyl phenyl) N N 181.6 )
=21 Me Me 4 5 6;7-tetrahydro-2H- 183.0 334 (334)
pyrazolo[3,4- b]pyrldln Mie 2-Methyl-3-methylsulfanyl-7-
N N—Me (2,4,6-trimethyl-phenyl)-
- N L 4,5,6,7-tetrahydro-2H- 503 9'1 7 | 302 (302)
) Me\@Me pyrazolo[3,4-blpyridine T e
Me
SO, Me
[I( 3-Methanesulfonyl-2-methyl-
-Me .
7-(2,4,6-t thyl-phenyl)- |
N ( rimethyl-phenyt) 181.6-
2-21 4,5,6,7-tetrahydro-2H- 1334 (334)
Me o 183.0
O pyrazolo{3,4-b]pyridine - - |- -
(jj‘(\ 2-Methyl-7-(2,4,6-trimethyl-
—Me
henvl) -4,5,6,7-tetrahydro-
NT N phenyl) s 128.5-
2-22 Me 2H-pyrazolo{3,4-b] pyridine- 1366 281 (281)
Y J0.
O 3-carbonitrile
' Me
O Me
1-[2-Methyl-7-(2,4,6-
trimethyl-phenyi}-4,5,6,7-
2-23 tetrahydro-2H-pyrazolo[3,4- 298 (298)
blpyridin-3-yl]-ethanone




CN 2-Methyl-7-(2,4,6-trimethyl- N-Me N N phenyl) -4,5,6,7-tetrahydro-
128.5 2- 22 Me Me 2H-pyrazolo[3,4-b] pyridine- 136.6 281 (281)

W ge Me 0 Me 1-[2-Methyl-7-(2,4,6- NN-Me PCT/EP2005/001406
nrnethy‘ phenyl)-4,5,6,7 2-23 N tetrahygra-2H-pyrazolo[3,4- 298 (298)
Me Me b]pyridin-3-yl]-ethan one Me | ~ | ~ WO 2005/077363
406 5917m -H observed CC)reil) CHO ' M+

l 2-Methyl-7-(2,4,6-trimethyl- C|. Me phenyl) -4,5,,7-tetrahydro;'N 120.5- | sheerved

Me ~ b|¥l§£ﬂ;€pyrazold[3 4-b] pyridine:284 123.5' 3- atbal(déhyd € dicted ‘

| Me EXAMPLE 7 7 (2 Chloro 4 6 dimethylphenyll.~ (predicted |

methyl-3-I-roylbut-l-enyl -4 5 17-tetrahvdro- 2H-pyrazolo3 ' )
4-bjpyridine(3-1) Et S :

2-Methyl-7-{2,4,6- ‘Enmethyl—

phenyl) -4,5,67-tetrahydro- |

2H-pyrazolo]3,4-b] pyridine- 935 284
3-carbaldehyde

EXAMPLE 7
7-{2-Chloro-4.6- d1methv1phemfl§ 2-methyl-3-(1- Dromflb at-1-envl)-4,5,6,7-tetrahydro-
2H-pyrazolol3.4-blpyridine (3-1)

e

Ci

2-1 31

4«—[7w(2—Chlqro—4,6ndimeth"y'1phenyl)—2»-methyl—é,S,6,7—tetrahydro-ZH-pyrazolo 3,4~
blpyridin-3-yllheptan-4-ol (2-1; 594 mg) and p-toluenesulfonic acid monohydrate (74
mg) were ccrnbmed 1413 ml toluene and the stirred mixture was heated to 110° C for 11
h. The reaction mixture was then cooled fo room temperature and partitioned between
10 ethyl acetate and aqueous sodium bicarbonate. The aqueous phase was washed with
additional ethvl acetate. The combined ethyl acetate fractions were washed with brine, -
dried with magnesinm 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- 83.2° C.

Compounnds 3-2 10 3-6

Compound 3-2 was prepared according to the procecure described in Example 7, except -

that compound 2-1 was replaced with compound 2-2



HO n-Pr n-Pr n-Pr Me-N, Me- P~ N NN Me Il Cl Me CI Me Me 2-1 3-1
5 hydro 2H pyrazolo[3,4-

4-[7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetra  peyep2005/6091406
WO 0)9‘ '

10

15

20

25

Jﬂ?—@-yl]heptam-#ol (2-1; 594 mg) gqu-toluenesulfonic acid
monohydrate (74 mg) were combined in 13 mL toluene and the stirred
-mixture was heated to 110C for 11 h. The reaction mixture was then

cooled to room temperature and partitioned between, 10 ethyl acetate and :
@seous SodiumsiicarsraecoTHE SUSGUE pris AR RS 1 eeept

dditional ethy) acetate. Thecombinag ethyl acetate fractions were
t\%v%s%oéapv%ﬁﬁ %ine, drie%l with magnesium sulfate, and concentrated. The
residue was chromatographed on silica gel eluting with an

agelopelhexang.gradient o praviite 46t of compoundiadinthienitad sxcet
recrystallized_from hexane: 86.7- Compounds 3-2 to 3-6
@é?ﬁﬁ@tﬂﬁﬂl%‘ifv\}a‘é’aﬁfgég i g‘eé%%é&& o

accor o the procedure described in
Example 7, except that compound 2-1 was replaced with compound 2-2.

J0 20051077363 PCT/EP2005/001406 -0, Compaunet 33 Webrample 7, except.
gf&BBPé"él %é‘c%}‘ﬁﬁé’ ]i%jtarlljéegpgrocedur% desi ?ggg in Example 7, except that
cornpoupd2:d WasvrepralEd With"eSHPEaRd2:3 5 Compound 3-4 was

prepared according to the procedure described in Example 7, except that

compound 2-1. was replaced by the compound 3- sARWRY | except
&@@@@@é@céﬁéiﬁ?@iﬁpﬂ?é%%%%éhnr%%gécr%ggeﬁwu%x%%%?g%xﬁcept,wthatexc F ,
GRIRR 211 wasyepigdecbycomponnd208. 2Epmpound 3-6 was

prepared according to the procedure described in Example 7, except that

compound 2-1 was replaced by the compound 2-8. Compgund 3-7 wa cont
Aropared achadirTponhE brecedig BELErBRE ESHRAIL Y Skespr g > <P

cept
that.compound 2-1 was#arlaged bysompaund2-14.

Compound 3-8 was prepared according to the procedure described in Fxample 7, except

that compound 2-1 was replaced by compound 2-15.

Compound 3-9 was preparéd according to the procedure described in Example 6a, except

that compound 2-1 was replaced by compound 2-16.

EXAMPIE 8
7_~Q,4—Dic}:ﬁoro~phenvl)a3~ethxmvl—2—meﬂ1yi—4ﬂ,5,6,7 -tetrahydro-2H-
' |pvrazolo[3.4-blpyridine (3-10)

A solution of 7-(2,4-dichloro-phenyl) -2—methy1~4,5,6,7—tetrahydro—2H«pyrazolo[3,4«
blpyridine-3-carbaldebyde (2-24; 0.030 g, 0.097 mmol) in methanol (3 ml) was treated



WEXAROIE B4, except that compound 2-1

10

Compound 3-8-was prepared according to the procedure described in
Example 7, except that compound 2-1 was replaced by compound 2-15.
20 Compound 3-9 was prepared according to the procedure C})%SQEP%%GM%

was replaced by compound 2-16.

EXAMPLE 8 7 4 Dichloro-henl-3-eth my "—5&1éthl-45,6 25 fay azolo 3

4-b

cohridine(3.10) OHO 9, 26 L ik ME N MR e g e Mparcs

732 A-lichtord-phiayt)2-melhyl-405:6:7é i &hydle: 2Hpyrar Sie[@Fture was Cooied.r

blpyTidine 3:caphaldelvds. (724, 0030.0:0.092 mymalin meihanph sciom
mL) was treated WO 0057077363 PCT/EP2005/0014Q6 -61 with oved and
dirnthytiedhe sl Z-CkEHFBbHEER HBHZZG o. eﬁ?ﬁwB?)tﬂr prépared = =<

aggording: 1o R Gallamta et dlm SynpeGamitasUhl 984 14i(R)1155} ang theted and the
mixture

roo

Tl

TLCTReL

was cooled in an ice bath under a nitrogen atmosphe
SORIBF (e BORIGH BOALE T S ponSta0 00 o Db rncy
yeltoViihixidreeThreicedgatviwassréimoved afiePsHehiixiiie Has
fop 0 The-selveniwas.evanenated.and dhe. fesidue 5:95)

AHLe,
taken up i eﬂ%yl dcetate, washed sequentially with saturated sodium

fed

bigaibodld |36d4BhhE et Bvet RSt stifate, and evaporated to

dryness. The residue was purified by silica gel flash chromatography

eluting with ethyl acetate/hexane (5:9
3-10: mp 105-107.5 C. 10 TABLE 3

ielding 0.013g (43% theory) of
M%ﬁég@% mp observed_Structure

QTd?u I9;carbonate
iving a
chije was

Name (C) (predicted Et 7-(2-Chloro-4,6- n-Pr dimethylphenyl)-%-methyI-B- ME+
M (I:\Ipél propylbut-l-enyl)-4,5,6,7 | mp ohserved
# Structure Name "Cy - | {predicted
)
7-(2-Chloro-4,6-
dimethylphenyl)-2-methyl-3-
- -1-enyi)-4,5,6,7-
3.1 (1-propylbut-1-enyl) 86.7-88.2 | 372 (372)
) tetrahydro-2H-pyrazolo{3,4-
bipyridine
Et
nPre’ 2-Methyi-3-(1-propylbut-1-
enyl)-7-(2,4,6-
- i 5 101.6
Me—N 3 -4,5,6,7- 6- i
5y € - . trimethylphenyl)-4,5,6 352 (352)
! tetrahydro-2H-pyrazolo{3,4~ 102.6

blpyridine




3-11 N N 86.7-88.2 372 (372) tetrahydro-2H-pyrazolo [3,4 Ct Me

blpyridine Me Et /1 2-Methyl=3-(1-propylbut-I- a-Pr enyl)-7-(2,4,6- Me-N'

W(grmmﬁpg}enyl)%&&?- 101.6 32 N N 352 (352)
tetrahy

2005/077363 PCT/EP2005/001406 - 62 WMH= Cpd nap observed

~ N) + \”

Structure Name #-(C)-(predicte

e@@ﬁyjro-ZH-%y{razoIO%3,4- oil 3

: PCT/EPI005/001406
ro-2H-pyrazolo[3,4- 102.6 b]Pyr dipe Me Me Me WO

lbut-I-enyl)-7- (2,4,6- Me-N trim

-Meth yl-3-(1-prorf)1)'(/:l SUT-I- enyl)-

e N AAodl [ W 2 Y [P,
ttZ2=vretnyr=3=(I=thopnen-

392 (392) M

ethylphenyl)-4,5,6,7- S 3-3N N
e b]pyridine Mg Et™Pr
8-(2,4,6 Me-PT 101.9 3-4 N N
rimethylphenyl)-2,4,5,6,7,8- 366 (366)

(C)

MH+
observed
{predicted

)

- Et

3-3

2-Methyl-3-(1-thiophen-2-
ylbut-1-enyl)-7-(2,4,6-
trimethylphenyl)-4,5,6,7-
tetrahydro-2H-pyrazolo{3,4-
blpyridine

oil

392 (352)

3-4

2-Methyl-3-(1-propylbut-1-
enyl)-8-(2,4,6- A
' trimethylphenyl)-2,4,5,6,7,8-

hexahydro-1,2,8-trlazaazulene

103.9

101.9- .

366 (366)

7-(2,4-Dichlorophenyl)-2-
methyl-3-{1-propyibut-1~
enyl)h4,5)6,7—tetfah}fdro—2H~
pyrazolo|[3,4-b]pyridine

oil

378 (378)

36

2-Methyl-3-(1-thiazol-2-ylbut-
1-eny)-7-(2,4,6-trimethyl-
phenyl)—4,5,6,7«tetréh§fdro—
2H-pyrazolo[3,4-b]pyridine

363 {393)




103.9 Me Me hexahydro-1,2,8-triazaazulene Me Et U-Pr/
7-(2,4-Dichlorophenyl)-2- methyl-3-(1-propylbut-I- Me-N 3-5 N N
welh=45;67-tetrahydro-2H- oil 378 (378) CI\ pyrazolo[3,4-b]p8aidirmiSho1406
ii Et CN/ S 2-Methyl-3-(1-thiazol-2-ylbut: dzenyl)-7-(2,4,6-trimethyl- Me-N
3-6 N N phenyl)-4,5,6,7-tetrahydro- 393 (393) Me Me

2H- pyrazolold 4-b]pyridine Me WO 20051077363 PCT/EPZOOSL(001406 MH+
-63 -~ -1- -" MH+ Cpd mp observed Structure Name ("C) (predicted | observed
C 2 ¢ 7-(2.4:Dishiqro-phenyl)-2- [ (_ ,Niivigamethyl-3-viny|-4,5,6:7 N .
N 99:6 3 7 Ct tetrahydro-2H-pyrdzolo[3,4- 308 (308) 100.6 b J, pyfidine | (predicted
Gl CH=CHZ )
CH=CH,
= 7-{2,4-Dichloro-phenyl}-2-
: RNN Me methyl-3-vinyl-4,5,6,7- 50 6
3.7 a1 tetrahydro-2H-pyrazolo[3,4- 1006 308 {308)
blpyridine
2-methyl-7-{2,4,6-trimethyl-
phenyl)-3-vinyl-4,5,6,7-
3-8 tetrahydro-2H-pyrazolo[3,4- | 64.4-67.6 | 282 (282)
blpyridine
e
3-Isopropenyl-2-methyl-7-
: N-Me (2,4,6-trimethyl-phenyl)-
3-9 N© N 4,5,6,7-tetrahydro-2H- | 79.6-78.6 | 296 (296)
Me\@/Me pyrazolo{3,4-b] pyridine '
Me -
3-Ethynyi-2-methyi-7-(2,4,6-
f N-Me trimethyl-phenyi)-4,5,6,7- 105107
3-10 No N tetrahydro-2H-pyrazoio[3,4- ) 306 (306)
M‘?@Me blpyridine '
Me
EXAMPIE S

7-(2-Chloro-4,6-dimethvlphenvl)-2-mmethyl-3-{1-propylbutyl)-4.5,6.7-tetrahydro-2H-

pyrazolo[3.4-b pyridine (4-1)




W

16

20

[
wl

I 2-methyl-7-(2,4,6-trimethyl- C N Me phenyl)-3-vinyl-4,5,6,7 3-8 3.8 Me
Me tetrahydro-2H-pyrazolo[3,4- 64.4-67.6 282 (282) b]pyridine Me Me

;(i-jgg%%?%gyyl-z-methyl-% N-Me (2,4,6-trimethyl-phenyl)- 1" | '%%‘P%Osmm:wé

tetrahydro-2H- 79.6-78.6 296 (296) Me Me pyrazolo|[3,4-
pyridine Me 3-Ethynyl-2-methyl-7-(2,4,6- N Me trimethyl-phenyl)-4,5,6,7
105-107- 3-10 N N tetrahydrg-2H-pyrazolo[3,4- 306 (306) Me Me
b]pyridine 5 Me EXAMP (2 Chloro-4 AR
6-dimethylphenyl)-2-rrefhyl-
pyrazol-o[3 4-blrymeine (
Et n-Pr n-Pr n-Pr Me-N
7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-3-(1-propybut-1-
rahydro- 2H-pyrazolo[3,4-1 ;' 41, i
acid (1 ML) and 12 mg of ) [ swageed. The
mixture was stirred under hydrogen at one 5 atmosphere for 12 h. The
mixture was diluted with ethy4cetate and filtered throughMe

3.1 - 4-1

7—(ZwChi{}ro—4,6—dimethy1pheny1)—2—meth§fl—3—(1—propyl’butu~1wen}fl}—4,5,6,7wtetrahydrom
2H-pyrazolo[3,4-b]pyridine (3-1; 41.5 mg) was dissolved in acetic acid (1 ml)and 12 mg
of 10% palladium on catbon was added. The mixture was stirred under hydrogen at one
atmosphere for 12 h. The mixture was diluted with ethyl acetate and filtered through
diatomaceous earth and the residue was washed with ethyl acetate. The ethyl acetate
filtrate was washed with aqueous sodium bicarbonate, dried with magnesium sulfate, and
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 (MHT) =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

fhat compound 3-1 was replaced with compound 3-9.

EXAMPLE 10
7-(2 é%—Dicbloz'o—phenvﬂ—E—ethvl—Z—me‘thvl—é,S,ﬁ 7-tetrahvdro-2H-pvrazolo[3.4-
blpyridine (4-6),




diatomaceous earth and the residue was washed with ethyl acetate. The

ethyl acetate filtrate was washed with agueous sodium bicarbonate, dried

Wﬁ%@ﬂ%‘g?'um sulfate, and concentrated. The residue Was pcr/mpa0is/001406

n

1c

romatographed on silica gel eluting with an acetone/hexane gradient to
provide 10.2 mg of 4-1 as a crystalline fil > Fris (MHt) =374: 10

=r3%24-2 was prepared accor%ng to the
%‘ue -1 was

A5y z0mpound 4-3 was pr Pa edgecording
i Example 9 except t .

Compounds 4-1 to 4-5 Com
procedure described i
replaced with compdund
to the procedure dessyj

Zexcept that co un

ypound 3-1 was

replaced with compourd 3-3. Compound 4-% was prepared according to

the procedure descripétr %(ample 9, except tha
-4. 20 Compound 4-5 w
Bbed in Example 9, except thafcompound 3-1 was

replaced with compL{\di
to the procedure desc

ound 3-1 was
pared according

replaced with compoury 3-8. Compound 4-7 was pre@ared according to

the procedure described in Example 9, except 25 that compound 3-1 was

replaced with compoufd 3-9. EXAMPLE 10 -4,-tetraﬁ3 ro-2Hbvrazolo

3,4- 7 1 2 4 Dichloro henv) 3-ethyl meths567 blpyridine (4-6). WO 20 0 5/0

77 363 PCT/ER2005/001406 -65 CH=CT32 Et .cc.N- -Me N "N ey
cller erem ¢t7- j{;éi—if%]lgosrgﬁﬁ%en}fll_}—Q,CEIne%nyIEa —Vlnyi\ﬂf5l>%,%§etrah§rdro 2H

ion-o

7-(Breglitiltobphenyl) 2 drsthyl48 wifiyl415:6,7- tetPardrbr2etprizete 2 dded
[?.”éi_b(lp%gfjuiﬂ]}eaég Z&a%%%%&’&é‘@@%@@d%b ' %Mc@%@@@ﬁlﬁﬂq and

dlp assium azoadica

D.B. Pasttoariersrrd RengétOr

ate (0.17

,.0.90 mmol) [prepared according, t ,
RbackiofieTs wmww%%@%%%@@ acetic

SU§QQQ@_QG2V%§§, adged.acetic. asid (9,302 Mol 180 mmobte? Mheokaction mixture

methanol over 40 minutes. The

was again treated with dipotassium azod1carboxy.

acid {0.051 mk, .90 mmol) in 1 mL of methanol over 20 m. After 3 hatroom

reaction n%xtur?

ate (0.087 g, .45 mmol) and then acetic

temperature, the solvent was evaporated, the residue was treated with 10 mL of saturated

sodium bicarbonate solution, extracted three times with 25 mL portions of

dichloromethane, dried over magnesium sulfate, and evaporated to afford 41 mg of crude

product. The crude product was purified by silica gel column chromatography eluting

with 0 to 15% ethyl acetate/hexane which afforded 30 mg (65% theory) of 4-6 asa

colorless oil: ms (M+H)" = 310.

TABLE 4
MH+
Cpd ‘ . o obseryed
p Structure Narme mp {"C} (oredicte
d)
2 " 5 |
p-Pr—y’ 7-{2-Chloro-4,6~
. . . i
Me*—-;}__ﬁ dimethylphenyl)-2-methyl-3
(1- 1)-4,5,6,7-
. NT NN (1-propylbutyl)-4,5,6 374 (374)
CI Me tetrahydro-2H-pyrazolo|[3,4-
blpyridine
Me




W

was again treated with dipotassium azodicarboxylate (0.087 g, .45 mmol)
and then acetic acid (0.051 mL, .90 mmol) in 1 mL of methanol over 20

drklﬁ)f:t/%r]% &at room to temperature, the solvent was evaporat
résidue was treated with 10 mL of sature_ltggm

: : e%-1h8-005/001406
sodium bicarbonate solution,

extracted three times with 25 mL portions of dichloromethane, dried over

nagnesitunt-suifate;-and-evaporated-toafford 41 myof crude—jproduct: YT
The crude product was purified;by silica gel column chromatography » ‘
elfshsg! with 0 to, 15% ethyl acetate/hexane l—\gﬁil% afforded 30 m&ée‘iﬁigg observed
thegry) of 4-6 as’a 15 colorless joil: ms (M+H)} = 310. TABLE 4 MH+ Cpd (predicte
bbserved Structure Name mp (C) (predicte d n-Pr n-Pr 7-(2-Ch?oro-4,6+ a4
Me-N dimethylphenyl)-2-methyl-3- N N (1-propylbutyl)-4,5,6,7|4-1 374
374) ( 1z0olo[3,4 b]pyridine Me WO 2005/077363
PCT/E -Igpgg@%eﬁ(gdﬁ)é gg{ﬁ)b}ame mp (C)
(predic I -3-(1&)r0 ylbuty -ﬁﬂMe- ,
2,4,6-trimethyl Me 446 FRFaprie sh- 91/5-92 i 354
354) 4,5,6,7-tetrahydro-2H- 91.5-92 | 354 (354)
pyrazolo]3,4-b] pyridine
Me
2-Methyl-3-(1-thiophen-2-
ylbutyl)-7-(2,4,6-
trimethylphenyl)-4,3,6,7-
| 43 PNy | Tmetyiphenylid, §7.6-90.3 | 304 (394) .
T ST |- tetrahydro-2H-pyrazolo{3,4- : )
Me Me
\@ bl pyridine
Me
P a-Pr
e o~ 2-Methyl-3-(1-propylbutyl)-8-
Me—N (2,4,6-trimethylphenyl}-
N
4-4 N 2,4,5,6,7,8-hexahydro-1,2,8- | 96.0-98.1 | 368 (368)
Me Me .
triazaazulene
Me
Et
, (\fk 3-Fthyl-2-methyl-7-(2,4,6-
. /‘:_:N;N—Me trimethyl-phenyl)-4,5,6,7-
4-5 Me Me tetrahydro-2H-pyrazolo[3,4~ | 75.7-81.4 | 284 (284)
O bl pyridine
Me




Me pyrazolo[3,4-b] pyridine Me i 2-Methyl-3-(1-thiophen-2- n-Pr S
ylbutyl)-7-(2,4,6- Me-N trimethylphenyl)-4,5,6,7 4-3 N $7.6-90.3, 394

wWd 9« tetsahydro-2H-pyrazolo[3,4- L, Me Me b] pyridine Me R faRizi001406
2--Methyl-3-(1-propylbutyl)-8- Me_N (2,4,5-6L;ir_nethylphenyl) 4-4 Me N Me
2,4,5,6,7,8-hexahydro-1,2,8- 96.0-98.1 368 (368) triazaazulene Me Et

3-1Eti|y"l_-2-|lletiiyi-7-(2,4,6- N=VigtrimethYI-phenYi)-"5,6,7-="NON 4, M+
4-5 Me Me tetrahydro-2H-pyrazolo[3,4- 79.7-81.4 284 (284) b]|pyridine b 4
Me‘Wo 2005/07¢363 PCT/EP2005/001406 -§7 M H+ observed Cpdc) ORSETVES
TUCLUT . : 1 .
Sjrue;:ture Name mp &5 fpredlcte d.) | (predicte
d)
7-(2,4-dichlorophenyl)-3-
ethyl-2-methyl-4,5,6,7-
4-6 tetrahydro-2H-pyrazolo[3,4- 310 (310)
b]pyridine
3-Isopropyl-2-methyl-7-
(2,4,6-trimethyl-phenyl)- 105.9
4-7 4,5,6,7-tetrahydro-2H- 198‘ o | 2% (298)
pyrazolo[3,4-b] pyridine '

10

EXAMPLE 11
7-(2-Chloro-4,6-dimethvlphenyl}-2-methyl-4 5.6.7-tetrahvdro-2J-pyrazolo|3.4-

blpyridine-3-carboxvlic acid (5-1)
Br CO,H
N~ N = N~ N
o« Me O, Me
T
Me e

i-1 5-1

3-Bromo-7-(2-chloro-4,6-dimethylphenyl)-2-methyi-4,5,6,7-tetrahydro-2.H-

pyrazolo[3,4-bipyridine (1-1; 1.46 g) and a few crystals of 1,10 phenanthroline were

dissolved in 25 mlL of dry tetrahydrofuran and chilled to -78° C under an argon
atmosphere. A 2.0 M solution of n-butyllithivum in cyclohexane was added dropwise until
the dark color of the phenanthroline/ organolithinm complex persisted. An additional
2.05 mL of the nwbli‘cylli*‘ i solution was added. After 10 minutes, carbon dicxide,

generated from dry ice, was bubbled through the reaction mixture for 5 minutes. After




Et 7-(2,4-dichlorophen7,1)-3- N-Me ethyl-2-methyl-4,5,6,7 4-6 Ci
tetrahydro-2H-pyrazolo[3,4- 310 (310) b]pyridine C1 i-Pr

- 3?3@? I-2-methyl-7- N-Ale N ~N (2,4,6 trimethyl-phenyl) 30%:8v40dsM& 106

5

16

15

20

-tetrahydro-2H- 108.9 298 (29%% pyrazolo[3,4-b] pyridine Me
EXAMPLE 11 7-(2-Chloro-4 6-dimeth dphenyl)-2-methyl

-4,5,6,7-tetrahydro-2H-pyra A= Sipydigine-3scap i agie (5513 Ba
A NS CC e WA, 5 Cl e O o e s g g o e

q > ! _g>o-1
3<BrombA{zichiorsa G TeyIgHEnyR-MEtIEES Teietratyapdtaricbed b7
RYrazolel3A-plpyridine (151 1.46.6) aediadenddsystals ot Hylfkctate and water,
phenanthroline were dissolved in 25 mL tetrahydrofuran and chilled
et o s S s e e e
igtyclohexane was addathdrephisevantlbsthetdarkacolprwidfion silica gel eluting
phepanthraline/,organalithiu rsistedsAn additienal 12.95mL
oﬂ%fgearﬁ-%l%)?ﬁ%%ﬁ%%%ﬁfﬁéﬁe%gg%lghqe%ﬁf?e?10Drﬁlinig% s, carbon dioxide,
generated from dry ice, was bubbled through the reaction mixture for 5

RPLLES, AfterWE %Q%IQEE%@&E@ {EP20Q%/001406:s6& - the eastion 11, except
mixture had been stirred at -,7% C for 5 minutes, the cooling bath was
compound 1-1 was replaced with 1-3.

EXAMPLE 12
[7-(2-Chloro-4,6-dimethyiphenyt)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[3.4-
- blpvridin-3-vl] carbamic acid tert-butyl ester (5-3)

CO,H | NHCOOCNe,

- —
- N—Me - . N—Me

N —
Me

Me

51 . 53
A 159 mg sample of 7—{2—chloro—4,6ﬂdimethylphenyl}—Zwmethyiui,5,6,7—tetmh‘ydro~2H—
pyrazolo[3,4-bpyridine-3-carboxylic acid (5-1) was combined with 2.5 mL of t-butanol
and 140 yL of triethylamine was added. To this mixture was added 129 ul. 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 LM aqueous sodinm bisulfate, aguecus 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 2 solid residue which was slurried in & 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 o the procedure described in Example 12 except

that t-butanol was replaced by ethanol.



removed and the mixture was allowed to warm for 5 minutes before being
guenched by the addition of water. The mixture was partitioned between

Wethylgcetate and water, acidified with dilute hydrochloric acic<Thierethyho1406

10

acetate was dried with magnesium 5 sulfate-and concentrated. The
residue was flash chromatographed on silica gel eluting with an
acetone/hexane gradient to provide 1.11 g of 5-1: mp 247.8-248.3 C.
Compound 5-2 was prepared accofding terthe procedure described in
Example 11, except compound 1-1 ) la EXAMPL

A
oo A=Srdidiatih

134- b]pyridm-3-yl] carbagnic;agid terihlitybesiens:3 ©32H NHCOOCMe3
N-Me C)-Me. 0™, NN -T- NCI *Mg\%‘ I\/{,e Me Me 5-15 3 15A 159 mg
sample of 7-(2-chloro-4,6-dimethy (3 r?)—2-methy|—4,5,6,7-tetrah7dro-2H
pyrazolo [3,4-b]pyridine-f’-,-c:ﬁfp_c_)zgI lichcid.}(5-1) was combined with 2.5 mL
of t-butanol and 140 L of triethylax s added. To this mixture was
added 129 L of diphenylphosphoal azige and the F&&2tion mixture was
heated to 85 C for 2 h. After coo '
mixture was dissolved in ethyl acetatd and 20 washed sequentially with
1M aqueous sodium bisulfate, aqueousisodium bicarbonate, water, and
brine. The ethyl acetate solution was dngd with magnesium sulfate and
concentrated. The crude product was flash chromatographed on silica gel
with an acetone/hexane gradient to afford a solid residue which
was slurried in a small amountBfoilidg, hexane. After the Bdture cooled

to room temperature, if]s were collected 25 i8N to provide
71 mg of 5-3: mp 1714-17%5.7 E-@ompound 5-4 was prepargid ¥ecording
to the procedure descripgd ItNExample-12xexcept thagt-buthnol was

replaced by ethangl, WG 200k/077363 PC1/EP2Q05/8Q1466 69

EXAMPLE 13 [742. O

@ 66dime
lhenl)-2methvl-4,5,6, 7~tgtrahvdro-2H-nyrazolo[3,4-
Ve Me

5-3 5-45
To a0 °C solation of 287 mg of [7-(2-chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-

tetrahydro-2H-pyrazolo|3,4-b]pyridin-3-ylcarbamic acid tert-butyl ester (Example 12)
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

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—dimethy1pheny1}—Z—methyl—4,5,6,7wtetrahydm~2H—pyrazolo{3}4—57]pyridiﬂ-a—
ylamine {5-45): inp 234-236° C.

siep 2



blpvridia-3-vlldipropylanine ,5-Si N33(n-Pr)z Me-N, N N (5-5) CI Me Me
5 step 1 NRCOOCMe3 NH_ N-Me N-Me cx~', w 1N CI j Me CI / Me Me

wiveb483 6545 To a 0 C solution of 287 mg of PCT/EP2005/001406

5

1C

15

[7-(2-chloro-4,6-dimethylph.en)71)-2-methys4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-b]pyridin-3-ylJcarbamic acid tert-butyl ester
(Example 12) 10 in 9 mL of di€aloromethane, was added 3 mita-0f),
trifluoroacetic acid. in, the cooling bath was+emaved and the
reaction mixture wasiallowed fé-stie and warm to o@ mpsratiire over 3

h. The reaction mixturéNgas then diluted with dichloromiethdne and
washed with diluteraqueguspgedium ﬁyarﬁlde. &he agueoys phase was
washed with additio combined

@ loromethane, after Whic
organics were 15 driegkywith magnesium sulfate and<sgnecentrated. The

residue was chromatographed on silica gel eluting WI h a methanol/
dichloromethane gradient to provide 182 mg of 7- (2-
chloro-4,6-dimethylphesylj-2-methyl-4,5,6,7-tetrahydre-2H-pyrazolo[3,4-b]

py@qls@oﬁl%argfnﬁﬁ@c@rw@ﬁ%ﬁ%%%ﬂ@% ‘Qéﬁ %%N?glngt%%gdé? 2H.

PCT/EP2005/001406 70 NH2 N
LETTaRAAON At - bl pyridin-3-ylamine 5 45; 55 mg) in 3 mL of dichloroethane was added 29.

ulL of propionaldehyde followed a few minutes later by 124 mg of sodium
triacetoxyborohydride. The reaction mixture was stirred at room temperature for 2 d,
during which time an additional 30 pL of propionaldehyde and an additional 62 mg of
sodium triacetoxyborohydride were added to drive the reaction to completion. The
muxture was diluted with dichloromethane and washed with dilute agueous sodium
hydroxide. The organic phase was dried over magnesium sulfate and evaporated The.
residue was chromatographed on silica gel eluting with an acetom/hemne gradzent to

provide a solid which was recrystallized from hexane to afford 17 mg of 5-5: mp 90-91° C.

EXAMPIE 14
[7-(2-chloro-4.6-dimethylphenyl)-2-methvl-4,5 6,7 -tetrahvdro-24-pyrazolo! 3,4~
blpyridin-3-vil(1-propylburylamine {5-6) '

Compound 5-6 was prepared according to the procedure described in Fxample 13, except

that step 2 was performed as follows:

step 2
Hl\i’-CH(m—Pr):E
m/‘
- "‘-..

5-45 3-6
7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[ 3,4-
blpyridin-3-ylamine (5-45; 45.7 mg) and 4-heptanone (24 L) were dissolved and stirred
in 3 ml of dichloroethane. After 15 min, 44.5 mg of sodivm triacetoxyborohydride was



5-45 5-5 To a solution of
7-(2-chloro-4,6--dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-
whysazolet3s4-blpyridin-3-ylamine (5-45; 55 mg) in 3 mL of dichjerpethaneosi4os
was added 29. L of propionaldehyde folloyyed a few minutes later by 124
mg of sodium 5 triacetoxyborohydride. The reaction mixture was stirred at
rognte r'ﬁlfg@ ;@%@fﬁﬁ%&@i geéuﬁmglwgg:h ﬁm?hﬂéaﬂglﬂméhﬁﬁn@bbfoom
propionaldehyde an additio mg,0f sodi )
OB A v adbd AL e o 6 iopel s e
n}mpuﬁewmaamﬂlutediwmmhbhwrmﬁ@%ﬁﬁéu@ﬁdrwﬁ%‘ﬂ?@ﬁﬂhﬁﬂm# agEedled to

d% the ¥%@§9%0T£%1 f9anic phase-was er'ﬁ@@W%sfﬁ?&ﬂ%ﬁﬂbeaﬁeWeen
eva orated.: The 10 residue was chromato hed on silica gel
o Tt wnd

5 eﬂﬁhﬁbﬁ%ﬁ%ﬁw%@%@ﬁem&(ﬁﬁé IGtsthEnteS f&aﬁa%ﬁ%ﬁﬁ?ﬁ
%y}yﬁéi{l@@ difre mﬁlﬁxﬁmﬂﬁ@taﬁ@dhié’mmﬁaﬁemgﬂr&lg@ IEXAPMRLED
14 r7-

hloro-4,6- dlmeth 2- meLh 4
7€'t‘éeﬁ%?ﬁ/ éa?H% ?SI% Rllpvfilél in- -y&ﬂ &roé}vl s S)a?nlne
(@ﬁm@bﬁmum}-a &whﬂﬁre@?e@ta@@ﬁmnéf{opméfﬁ}@&%@ ﬁ%ﬂ@é%ﬁéé’é
in Exa e;ﬁ%c%ig)thgg siep2 waggperformed as follows: step 2 N
IHNT-C % N-Me NN NN ClI Me Cl Me Me Me 20 5-45 5-6
10 7-(2-Chloro-4,6-dimethylphenyl)- 2%&@@7 -tetrahydro-2H-pyrazolo[
3.4 b}py(ﬁi@'ﬁfﬁﬁ@a{rﬂnﬁrﬂétﬂﬂﬁ}ﬁﬂvmg)@6&4}h@m®m@@m2mumlof A-
dissolved and stirred pe han,erAfter L5 mln(,44/>)5 mg of
sodium trlacetoxybg Ry ariaev PC P2005/001406
-71 added. The reaction mixtgrezwas stirred at 60 C during the day and at
room temperature over nigh® g 3 d. During this period, an additional
109 pL of 4- heptanone and anjadeitional 104 mg of sodium.
triacetoxyborohydride were é@ﬂéﬁ*ﬁ% drive the reaction to completion. The
reaction mixture was then partition en 5 ethyl acetate and water.
The ethyl acetate was dried viithriYagnesium sulfate evaporated. The

crude product was chromatographed on'silica gel ehﬁ?n with an

15 step I
HNC(O)EL

=

Me“N\N";i\

I,

N

Me
(7-6)

To a stirred solution of 7-(2-chloro-4,6-dimethyiphenyl)-2-methyl-4,5,6,7-tetrahydro~
2H-pyrazolo[3,4-blpyridin-3-ylamine (5-45; 0.51 g) and triethylamine (0.27 mL) in-

20 dichloromethane (40 mL) cooled o 0 °C was added dropwise over 25 minutes 2 solution
of propionyl chloride (0.17 mL) in dichloromethane (10 mL). The resulting mixture was
stirred for an additional 1 hat 0 °C, followed by 14 h at room temperature. The reaction

mixtere was stirred with an aqueous 5% citric acid solution (40 mL) for 10 minutes. The



acetone/hexane gradient to provide 11 mg of crystalline [7-(2-chloro-4,6-
dimethylphenyl)-2-methyl-4:,5,6,7-tetrahydro-2H-pyrazolo

w8 Mab]pyricin-3-y1] (1- propylbutyl)amine (5-6): ms (ME") = 38Q:110p2005/061406

10

15

26

EXAMPLE 15 [7-(2-Chloro-4 6-dimethylphenl -2-methl-4 5 6
7-tetrahydro-2H-pvrazolo(3 ridin-3-1]_furan-2- -hnetinlropylamine (5-7)
NiBerk26 Mephbal d\ (54 1)::ChMeuCEBC @2k vth i Sesteprtt $41PNichloromethane

_ll__lgg %%%gg’f\{lee_ol\l I%ilr\él?%farlgrla{gic) SN Me GhMe, A, eatn'ﬂ%dr@ﬁé?é)éﬁf@ sulfate,

solution
7dg-shiotG-ane Hintethypiehylre- pethy g8 Baretetratydro The resulting residue was

2Hspyrazelol3:A-blpyridin: -ylamine 4% L &l apchthethylaming (Q:27ent to
mL) in 20 E%lchloromethane.(fo mL)IIE;:oqlﬁed to 0 C was added %r_cé{)ms

09EP P it H SOiGH S POy CHIGRAE S 2 7 Pnly S5 by dro-2H-
dichieromietharedeima-y [Phe tesuttiny (Mixitbeionass stireétifbitamiid: ms (MH )=
additional 1 hat O C, followed by 14 hat room temperature. The reaction

miixture was stirred with an aqueous 5% citric acid solution (40 mL) for

10.-ninutes. The WO 2005/077363 PCT/EP2005/001406 -72 layers were
separated, and the agueous layer was further extracted with

dicbloromethane (50 mL). The combined organic extracts were dried over
anhydrous sodiufi&uHEfe, decanted from the desi8cHl agent and

concentrated in vacuo. eSylting residue was _purif y Sijica gel
chromatography G@ﬁw"gNa, ichloromethane/ metha ‘i"ﬁﬁg et to 5 afford
N-[7-(2-chIoro-4,6-dimePP1yIp nyl)-2-methy®#, 5,6, 7-tetrahydyfo-2H-
pyrazolo[3,4-b]pyridin.-81 idFamide (7-6; 0,49 g)%@ ite

solid: ms (MHi)= 347. _

Me ‘ - Me
6 553

To a stirred, chilled (0 °C) sclution of N-[7-(2-chioro-4,6-dimethyiphenyl)-2-rethyl-
4,5,6,7-tetrahydro-2H-pyrazolo{ 3,4-b]pyridin-3-yi] propionamide (0.48 g} in
tetrahydrofuran (9 mL), under nitrogen, was added borane-THF complex (4.1 mI, ofa
1.0 M tetrahydrofuran soluticn) 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-tetrabydro-2H-pyrazolo[3,4-b] pyridin-3-yl}propylaimine (5-53; 0.45 g,

asa pale yellow solid which was used directly in step 3: ms (MH") = 333,

step 3

—



step 2 Et(O)CNH n-PrNH Me-N Me-N N N CI Me CI Me Me Me 10 7-6
5-53 To a stirred, chilled (0 C) solution of

Mhl7562-6h1080-4,6-dimethylphenyl)-2-methyl- PCT/EP2005/00] 406

4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b]pyriqi953;yl]propionamide (0.48 g) in
tetrahydrofuran (9 mL), under nitrogen, was added borane-THF complex
(4.1 mL of a 15 1.0 M tetrahydrofuran solution).in, one portion. The
resulting mixture was stirred for 1 h at 0 C, then gtirred for 48 h at room

temperature. The reaction mixture was treated™ith 1:2 acetic acid/ethyl

10

acetate (11 mL), mixgggpriefly, and allowed tq,s ﬁPét room temperature
for 24 h. The resulting mixtuwe was added to a 3% &gueous sodium
hydroxide solutiap.(Zg§ mt)), an{l extracted with eth ate (3 x 75 mL).

The combined 20 orgagic exgracts were dried e dradis sodium

sulfate, then decanted_from the desiccating agent and cgncentrated in

vacua to afford, [7-(2- f ; |Fnetzyl_phenyl)- Slme+ly-H67 tetraii

dro-2H- 1azolo[3 4-j idin-3![] relylamine (5-53; 0.45) "> IFYrYFF, 4

g/, as a pale yellow solid wHich was used directly in stepi3: ms (MHR =

333. 25 step 3 WO 2005/077863 PCT/EP2005/001406 ¥8 O7f:PP:

n-Pr_TNII H CA/2 Me-N MgsN NN'NN CIl Me Cl"le Me Me

CI+'3CO2H 5-53 5-7 7- (2 -Chloro-4,6-dimethylphenyl)-2-methyl-

4,5,6,7-tetrahydro-2H-pyr azolo [3,4-
[7-(2-Chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-

blpyridin-3-yl]propylamine (17 mg) was treated with a solution of 2-
furancarboxaldehyde (9 mg) in 1,2-dickloroethane (0.38 mL). To the resulting mixture
was added acetic acid (15 mg), followed by sodinm triacetoxyborohydride (30 mg). The
resulting mixture was.agitated for 72 hours at room’ temperaturé using 4 rotary shaker.
The reaction mixture was then treated with saturated aqueous sodium bicarbonate (2
ml) and extracted with ethyl acetate (3 x 2 mL). The combined organic extracts were
then concentrated in vacuo. The resulting orange-yellow residue was purified by
preparative high-pressure liquid chromatography (HPLC) on reversed-phase (C18) silica
el (graéient,' acetonitrile-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-
vllfuran-2-ylmethylpropylamine, triffuoroacetate salt (5-7; 5 mg) as a yellow solid: ms
(MH™) = 413.
EXAMPLE 16
(1-Methoxvmethvipropyl)-[2-methyl-7-(2,4,6-trimethviphenyl)-4.5,6,7-

tatrahvdro-2H-nvrazolo[3,4-b i pvridin-3-vl-amine (5-40}

MeO—"'\

Bt

() MeOCH,C(O)Bt BN

N
B, TiC1/ PhMe
Me=—N, t CHCL
N7 N e
Me _Me
O (if) NaCNBH3
MeOH
Me

5-44



b]pyridin-3-yl]propylamine (17 mg) was treated with a solution of 2 5
furancarboxaldehyde (9 mg) in 1,2-dichloroethane (0.38 mL). To the

woegHlingmixture was added acetic acid (15 mg), followed by SQgiHN 5001406

16

triacetoxyborohydride (30 mg). The resulting mixture was.agitated for 72

hours of room temperature using a rotary shaker. The reaction mixture

wagdhen freated with-safurated. aqueoys sediygs bicarbonate (2 3mly) andain -3-

extractzg W??h ethyl aci%f%g%g mL), The c ta%ined o?%nic g)gi[ac{sg o -

RETED i CoheBiotet TrVRGEE THE T Thg SRt b Fobiaes L

was purifiednbyhprepasatieg highspressures iquid chtemategraphy {HREG) room
n reversed-phase (C18).silica._gel (aradieqt,. onitrile-0.1%

U SERGUC AN S 70150 15 6510 6 o 1 o o i) wes aded

ébt@*@i@,e_i@_liméﬂ;ﬁylpﬁbmwikzuméﬂaylthﬁs,S,i?rtf_dtﬁéhydmizmmymmlovernight.

R Rpuridin3yl Mﬁﬂﬁ%ﬂIm%qayﬂﬁmx@mfws@féﬂa@gas@&%eﬁ?étsﬁéﬁg

5 mg) as a yellow solid: ms 1s (MH-') = 413. EXAMPLE 16 o

CPINBHS/FIEtRy 5FBR I s- B tht 24BXinTetFRABRBIAY enghyd by the addition

tetrelydE2H spyiiar ofe( 3 4w ip HditSayltt antie b 4R MaQ-k ikt Mdidreanic layer

McOCH2C(Q)Et HN TiC14/ PhiMle Me-Nx Cl2.Me-N N Me Me Me
s RN RN T e B SR SOUEI0 T30 oV e and the
RGIT{ER2006/001 488wz graphy on Si0; {gradient elution: 2% MeOH in CH,Cly
LMty ol 264 Rrrimethy sphendrdin @ﬁg@&r%&éﬂﬁﬁiﬁyaﬁﬁ%@g}ﬁ@mr 20
yridin-3- ylamine (5-44; 101 mg, 0.373 mmol) was dissolved in CH2C12 (2
FRLYUESERP (026 THE 8. 707 ol BAdHRe A1 Mathoxy-butan-2-one (65 mg,
0.636 mmol) were added at room temperature. A solution of TiC14 in
toluene (1 M; 0.35 mL, 0.35 mmol) e dropwise via syringe. The
mixture was then stirred at room temperature overnight. NaCNBH3 (120

| 4 i £ Bf i ) aAcIve -4 T herstiroine -pyrazoloi3,4-

blpvtidin-3-vll:amine (5-49)

NHCOOCMe, NEMe
—
N—Me
o )

Me

z3 5-49

[2-methyl-7-(2,4,6-trimethylphenyl)4,5,6,7-tetralyydro-2H-pyrazolo{3,4-b | pyridin-3-
yllcarbamic acid tert-butyl ester was prepared according to Example 12 except compound

5-1 was replaced with compound 53-2.

A solution of [2-methyl-7-(2,4,6-trimethyl-phenyl)-4,5,5,7-tetrahydro-2H-pyrazolo] 3,4~
.b}pyridin-?)—yl]—carbamic acid rert-butyl ester {0.1530 g, 0.40 mmol) dissolved in THE (3
ml} was treated with the slow addition of IM lithium aluminum hydride in THE ( 0.80
mL, 0.80 mmol). The mixture was placed under a nitrogen atmosphere and heated to
reflux for 8 h. The mixture was cocled to room temperature and the excess reagent was
quenched by the dropwise addition of 10% potassium sodium tartrate solution. Eth}?i

acetate ( 40 mL)was added and washed sequentially with 10% Rochelle salt solution ( 40



continued at room temperature for 0.5 h and the reaction was quenched

by the addition of 2 N NaOH (2 mL). EtOAc was added and the layers
waene-separated. The organic layer was washed with water, bstge/@anthos/no1406

dried over MgSO4.. The solvent was remoyed and the 10 residue purified

by chromatography on SiO2 (gradient elution: 2% McOH in CH2G12

containing-Q;1%6 M-140H: 10:3%-MeQHda G202 containing &&hY6he residue was

NHAOH over 20, mites o yild 107 o f5:40.0.280 10 1700 0 ocr

78 2 trime thlhhe nvi) 45,5, 2td iy (Rot ZHipyrazpla(3;4y1)-4.5,6,7-tetrahydro-
bipytidin-3-yTi=anhihe (549 NHCOOCMe3 MiMe N-MesNsMe N CX' N
c@q rﬁ%rﬁ%i(ﬁn:’e’%l\/l@ *el%jé%gé %—%9 20
-5 [2-methyl-7-(2,4,6-trimethylphenyl)4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b]py
rictin;3 vl carsamic acichterhutyk esternas prepatectaccarBingAdizample 15, except
Exampél/e 12 except compou g ,Eg{ was re aceczﬂjwith camp un%5-2 dA‘
solbifgi 8P 3, 2-furancar oxeq ehyde was replaced by pyricine-Z-car oxaldehyde.
[2-methy|—_7-(2,4,6-trimethy!-phe_nyl)-4,5,6,7-tetrahydro-2H-pyrazoIo[3,4-
25(?%%%9;:%_ - vlfég%%%% Al rtc%gt;lw%eeﬁltgge@l}g’gegzr%éc@ MAODHle 15, except

dis was treated with the slow addition of 1M lithium
10 alulninsrechydridéinTEp Colden it *O-80 PR D THE iRtufewas hidcedde: -
under a nitrogen atmosphere and heated to reflux for 8 h. The mixture
was cooled to room tempera%lre anélgthe e>§§ess reagen was %nghed le 15
by tRE BRSPS AAERBIFF 1066 POtAESitin SoriaM taraf solution. Ethyt -
30.acetath 440 bk was adsed dodaiisirdd wes trgrtially yithitee]c-2-
Rochglle fglgs lution (40 WO 2605/077363 PCT/EP2005/001406 -75
mlffér%%n%@fg% m), dried over magnesium sulfate, and evaporated.

15The residue was purified by silica gel chromatography eluting with ethyl

- acelatelnexane (3:2)9.affoud: Q0586 ¢48%visld)refwnetiydibed in Example 15,

2-methyl-7-(2,4,6-trimethyl-phenyl)-4,5,6, 7-tetrahydro- 3. car .
2F%@z@@ﬂﬁbﬂgw,&ﬁ;g&wﬁéﬂm@@y&é)ww §c§@1b14p§r€1ne 3-carboxaldehyde.

Compound 5-8 was prepared according to the procedure described in
Example 15, exqept that in step 3, 2:flrancarhoxaldebyde was deplaged e 15,
by%O |ﬁ%9ﬁ1-eg>sa§r%c‘)f%stlg% f/wdeedfa g&%rﬁ%%%%% 5-§)Was prepared according tg
2othepravedarédaspibedirr Exapapiddrbyds sewstrenlenad iy sregagole-4-
2-fg£mﬁg%?&-ehyde was replaced by pyridine-4-carboxaldehyde. .

Compound 5-13 was prepared according to the procedure described in Example 15,
except that in step 3, 2-furancarboxaldehyde was replaced by 3,4,5-
25  trimethoxybenzaldehyde.

Compound 5-14 was prepared according to the procedure described in Example 15,
.. except that in step 3, 2-firancarboxaldehyde was replaced by 2,3,4-

trimethoxybenzaldehyde.

Compound 5-15 was prepared according to the procedure described in Exarople 15,
except that in step 3, 2-furancarboxaldehyde was replaced by t~methylimidazole-4-

carboxaldehyde.



Compound 5-10 was prepared according to the procedure described in

Example 15, except that in step 3, 2-furancarboxaldehyde was replaced
wg)é{i[}@{?%%e-z carboxaldehyde. .15 Compound 5-11 ‘wassreQaggehens/ne1406

according to the procedure described in mple 15, except that in step

3, 2-furancarboxaldehyde was replaced _byopyridine-B-carboxaIdehyde.

%U@% 52%§ W&@P@g&)&%m@ﬂg ing-ta the pracedure describedinple 15,

Exan ?éi , 20 except that in step 3,"2-furancarboxaldehyde was .
replacedByiridadole 4 aaBbRENIERY e NEOMBOURE B P3WASTHRERFEE
ag&g@gggeq?yg@ procedure described in Example 15, exceptthat in step
3, 2-furancarboxaldehyde was replaced by 3,4,5 25
trimethoxybenzal.dehyde. Compound 5-14 was prepared according to the
5 progedutedsscribedinfxamptect&nexcdpt thatddstepederibed in Example 15, step
2-furancarbpxaldehyde wa ' 13 XY {2
1 O e e o e prosedire desabodia
Esdmple.$5iiresdeptihemin <6 d; Biarantarboxalerae va pepkeed v
b}éf%?é@@%‘iﬂ%‘@%‘ﬁ%‘is carhoxaltehyde: Wy 28051077363 6-trimethyl-phenyl)-
P -P2005/001406 -7c C %Léqd 5.-@6 H\ggﬁé%%%are%%%ordmg to the
foced T aBELHIG W ERA LIS 18 PBIGbr tat S 3
1p 2-irancarboxaldehyde was replaced by 3-methylimidazole-4-
carboxalde 5 Compound 5-17. OFd] t
B e L A
2 furancathekakiohyte hWad Tepacsdepsihiaiseosresabraldehyde and
[7-(2- chloro-4,6-dimethyl-phenyl)-4,5,6,7-tetrahydro-2H-pyrazolo [3,4-b]
?ﬂ%%é{%@%%.%ﬁ%ﬁ ﬁfsfg{)}{ &%gp ac_gf{;—g’%{ture described in Example 15, step
15 7-4etirbydno2H mrazolei3Adelpyiddias 3:ylk-aninet 6 54)- 1 0@ dmpdandldebyde
5-18 was prepared. according to, the procedure.desgribed in Example 15,
st%?)d %‘?%éj%gg tﬁgtgc%?ﬁﬁgﬁgﬁgg% was Pgﬁgggsg%\/%th compound 5-54.
Compound 5-19 was prepared according to the procedure described in

E&%E&%ﬁj SBP, 103 FXCaRLIAL 2 uancarRidelvde was replacesle 15, step
with 3,4,5-trimethoxy euzaldeh%/de .
3, except that 2-furancarboxaldehyde was replaced with 4-cyanobenzaldehyde and

20 compound 5-53 vas replaced with compound 5-54.

Compound 5-21 was prepared according to the procedure described in Example 15, step
3, except that 2-furancarboxaldehyde was replaced with propionaldehyde and compound

5-53 was replaced with compound 5-54.

[
w

Compound 5-22 was prepared according 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.
30 Compound 5-23 was prepared according to the procedure described in Example 15, step
3, except that 2-furancarboxaldehyde was replaced with cyclopropylearboxaldehyde and

compound 5-53 was replaced with compound 5-54.

Compound 5-24 was prepared according to the procedure described in Example 15, step
55 3, except that 2-furancarboxaldehyde was replaced with benzaldehyde and compound 5-

53 was replaced with compound 5-54.



and compound 5-53 was replaced with compound “5-54. Compound 5-20
was prepared according to the procedure described in Example 15, step

W) axeaptthat 2-furancarboxaldehyde was replaced with PCT/EPLOOS/H01406
4-cyanobenzaldehyde and 20 compound %-53 was replaced with
compound 5-54. Compound 5-21 was prepared according to the
procedure described in Example 15, step 3, except that
2-furancarboxaldehyde was replaced with,propionals - i1 Bxamvle 15, ste
chHpamadis53 Wﬁﬁéé&%%ggﬁﬁ%%}%n%@ ?%%{gzgé&%(ggfr%}%gguﬁ 4527 P
was.prepared aceerdinghtodhizprocedaredestiibet in EXES 15 gpgprompound
3,.except th Z'Q‘raqcaé?x?)(% hydg was replaced with
3 FHMatHeRybehsaldényde and compound 5-53 was replaced with

compound 5-54. 30 Compound 5-23 was prepared according to the

prﬁgrerg ure deseribed %%@%B&é@iﬁ&@ B¢ excephthadescribed in Example 15, step

2-furancarboxaldehyde was replaged with cydopropylcarboxal x

cproarE 55 RS FapIACR B O G B e e o and

prepares aceosdingste-the-ptockurengescrbedin Example 15, step 35 3,

except that 2-furancarboxaldehyde was replaced with benzaldehyde and

compound 5- 53 was replaced with compound 5-54. WQ 2005/Q77363 ole 15. ste
10 PCTHHER20050D1 406 p: P F-CompouAt 5125178 reparatf SEtsding 16 the” ~ *F

prg%%gg rﬁtgg’t @ﬁ%%égrgmégw@@@p&cﬁﬁm—ﬂ?ahab enzaldehyde and
f-urancarboxaldehyde was replaced with nzéggggaldehyde and compound

558 Feplated WitRRe A BRd 8820 5" Cdmpound 5-26 was prepared

according to the procedure described in Example 15, step 3, except that

2-furancarboxaldehyde was replaced by, thi -2:-carbaxaldshydemnehple 15, step
co%@@ﬁ&@%ﬁ@\lﬁéﬁgfﬁg%@ \%It D%%ﬁ%é?ﬁg -525. 1o Compound 5-27.

) 27

|sWas, prepared acording o thsl pradeHereBEsE DS it EXampIE T g de and
3 except that 2:furanca Qm%ﬂyggfm feptaced by
4-ccf§nn %%%%zgﬁégrﬁ%e ﬁd compound 5-53 was replaced with compound
5-55. Compound 5-28 was prepared according to the procedure described
in. Example. 5. 5/0p:si5-3p exaent that-2-tfuianparbokalddhyaiduas Frample 15, step
replaced by 3,4-dimethoxybenzaldehyde co Qj}@gp@@ 3Washoxaldehvde and
rdp?a%@R&Fﬁ?%’rﬁ’ﬁ%?ﬁf&%@&%&%&o%Snr§g£a§9 WAs prepargd according

240 thenpresedersadescripdetin BXAMpIRrPSESép 3, except that
2-furancarboxaldehyde was replaced by cyclopropanecarboxaldehyde

and . e o
Compound 5-30 was prepared according to the procedure described in Example 15, step

o

3, except that 9. furancarboxaldehyde was replaced by benzaldehyde and compound 5-53
was replaced with compound 5-55.

25 .
Compound 5-31 was prepared according to the procedure described in Hxample 15, step

3, except that 7-Farancarboxaldehyde was replaced by n-butyraldelyde and compound 3-

53 was replaced with compound 3-55.

30 Compound 5-32 was prepared according to the procedure described in Txample 15, step
3, except that 2-furancarboxaldelyde was repiaced 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
. , . . ]
35 3, except that 7-furancarboxaldehyde was replaced with acetaldehyde ana compound 5
? .

53 was replaced with compound 5-54.



10

20

25

20 compound 5-53 was replaced with compound 5-55. Compound 5-30
was prepared according to the procedure described in Example 15, step

W, Bysepiihat 2-furancarboxaldehyde was replaced bybenzaldehyge gnghor 106

compound 5-53 was replaced with comp@und 5-55. 25 Compound 5-31
was prepared according to the procedure described in Example 15, step
3, except that 2-furancarboxaldehyde was replaced by n-butyraldehyde

anfeomponnd 5. 53 was eplaced with somnalod 555,50 Camealndre 15, seep

5-32'was prepared according to the procedure described in Example 15,
Bepet sheepltritcRpandafyesaiae Fpiewasrapladddnpye and compound 5-53
M@pﬁﬁg@e—@ﬁa{%@@%@ﬁ@@jd. compound 5-53 was replaced with
compound 5-55. Compound 5-33 was prepared according to the

procedure described in Example 15, step 35 3, except that 2-fu
tancarhoxbidehydewasereplaceddiithtacetgldetydeandetrapouBe:hb315, step

as replaced with compound.5-54, WO 2005/Q77363 .
A L e ke P U b
proteduremescribied inErampid-£5; step 3, except that
2-furancarboxaldehyde was replaced by acetaldehyde and compound
5-53 was replaced with compound 5-55. Compound 5-35 _vvai _prepareq
SCEBPRai e the BrouERRTEIdEsEHERE T BRI 15 “Step S ek ceptiRat S
2turanbarboxaitebydewas replaeedrdpanepragichaldehyde-and
compound 5-53 was replaced with compound 5-55. 10 Compound 5-36
was prepared according to the procedure described in Example 16
Except that tihetharyibutdr oy as fephaceetersspébtdnodeample 15
Compeund 5:37 wasnrepared.acsarding o the Arogedure deseriped N o-one.
Example 16 except that 1-methoxy-butan-2-one was replaced with
1,3-dimethoxy-propan-2-one. 15 Compound 5-338 was prepared

- aeepfdingde-tievarcedureidescriied in Exampledlite éxeeplthat Example 16

1-methoxy-butan-2-one was replaced with 1.4-dimethoxy-butangn.e.
T B P e h o o e B e e
Example 15, step 20 3, except that 2-furancarboxaldehyde was replaced

with,eyclopeopylcarboxaldenyde, and, ¢omeonRd-a:23 Nas#eRliaced Withe 15, step

compound 5-54. Compound 5-40 was prepared according to the

BréseirdeestrBammb BaRBIs!e B e keRpt tRAT R matRBIPBl R Fgfghyde and
wasFeplated yvith I-rletbexy+B-btianonel 5-54.

Compound 5-40 was prepared according to the procedure described in Example 16

except that I-methoxy-butan-2-one was replaced with 1-methoxy-2-butanone.

Compound 5-41 was prepared according to the procedure described in Example 16

except that 1-methoxy-butan-2-one was replaced with 1-methoxy-2-pentanone.

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-Bawman 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- _

vi)carbamic acid fert-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-yilcarbamic acid rert-butyl ester and [2-



25 Compound 5-41 was prepared. according to the procedure described
in Example 16 except that 1-methoxy-butan-2-one was replaced with
vismethoxysa-pentanone. Compound 5-42 was prepared by treatimgmeopyh 1406
7-(2,4,6-trimethylphenyi)-2-methyl 30 - 79 -
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b]pyridin-3-ylamine (5-55) with
phenyisiiferiyk, chiondeitiizng Sehntish-Banan cohdifionsicChmpdamddin-3-71]-
430 5 MBS RISRAIETAS R sigR 1 of Example 13 except
-(2-chloro-
4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-blpyridin
-3(32nyl carbamyc.acid ert-butyl e ster-{913) watreplacaghiviat compound 5-45 was
[7-(2,4-dichlorophenyl)-2-methyl 4,5,6,7-tetrahydro-2H-pyrazolo [3,4-b
> ]pﬁﬁ}a%?ﬁ%—v)fka"r%ﬁmic acid tent-butyl ester and [2 WO 2005/077363
PCT/EP2005/007.406 -79 methyl-7-(2,4,6-trim

ethyl-phenyl)-4,5,6,7- hydro- lo{3,.4- din-3-yl] = o aldehvde wa

R o A e A I ot v

prégRirsaddsy i Exalapieie3nstep e @iee frih st eorpuuad s s s 5 . ;

replacechwith D43, £ OmMpeKAd 51 Z RS I epale @&E&@é%@&%ﬁ%% was
n

2, except that propionaldehyde was replaced by formaldehyde .

1 OB HE WS TaRTAck s B8 R B TS e 1o, &
in Example-15; step Sl exaept thatampdund S-b3rvas déhreplaeedepiithed with 3-
[2-Crn§tgl¥l-7-%2h4éﬁ-egir@eethyl-phenyl)-4,5,6,7-tetrahydro-2H-pyrazoIo[3, 4-
b]p%al %9}5/ ?—propy?iarhine (5-55) and furan-2-carboxaldehyde was
replaced with 3- cyanopropionaldehyde. Compound 5-50 was prepared by
ac?ﬂéﬂﬂib%g%[@@%%%éﬁée‘ﬂ“@} ety 3rcRI0r9n3s A5 @¥0PEORIGNAIRY 3-chioro-3-

followed by treatment of the resultant amide with lithium_ aluminum i

15 hy gl CEBPE UG 554 WAERTEaTEd BEGRIRYte e bid Bilfieon eluminum
desedligd. in Example 15, steps 1 and 2, except that in step 1,
7-(2-chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7 20
tetrahydro-2H-pyrazolo[3,4-b]pyridin-3-ylamine (5-45) was replaced with
2-tethylwnd 5-54 was prepared according to the procedure descri ed in Example 15, steps

(2.4 Estrimethylnhenyl)s4,5:1670 tetrabydro2H-pyazoinl3 A blpyddinr3 ylar -
nine (5- 52) and propionyl chloride was replaced with methoxyacetyl
20 ch%Ffa@f@farﬁﬁiﬁam@@éw%a@ Prefited AECORdi ﬁ@-’%é%ﬁ’é‘spﬁ%ﬂ?%ﬁ%&’ﬁw 2-methyl-7-

Exanpe:ilsigpeleand 2,5257exeaplythat biistepatolo[3,4-b] pyridin-3-ylamine (5-
"o s i b,
2-methyl-7-(2,4,6-trimethyl- phenyl)
74éc@m?@&‘%%ﬁﬂ@’-@%ﬁp?éﬁ%%‘%@oﬁﬂ@/{&déﬂé%d@éﬂm {PAnple 15, steps 1 and 2,
25  except that in step 1, 7-(2-chloro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-
pyrazolo[3,4-bipyridin-3-ylamine (5-45) was replaced with 2-methyl-7-(2,4,6-trimethyl-
phenyl) -4,5,6,7-tetrahydro-2H-pyrazelo[3,4-b]pyridin-3-ylamine (5-44).

TABLES
| MH+ |
| 1 ;
- Cpd . ; observed |
P Structure Name | ™p "C) .
# : g (predicte
| 5




TABLE 5 MH+" Cpd observed Structure Name mp (C) # (predicte d) WO
2005/077363 PCT/EP2005/001406 80 MH+ | observed Cpd Structure
wNawrompa6C) (predicte d) 1 HO 2C 7-(2-Chloro-4,6 Me-N  PCT/EP2005/001406
dimethylphenyl)-2-methyl- N N 4,5,6,7-teg@ahydro-2H- 247.8 5-1 320 (320)

C1 Me pyrazolo[3,4-blp)sidine-3- 248.3 carboxylic acid Me n02C Me_N.

F [7-(2,4,6-Trimethylphenyl)-2-]' 0 N'N methyl-4,5,6,7-tetrahydro-2H- ME+
g 5_2 300 (300) Me Me pyrazolo[3,4-b]pyridine-3- 233.9\e carboxylic ohserved
acid“Me NHCQQEMe3 [7-(2-Ghloro-4,6- ditdethyphenyl)-2-metiugl<{*C) dicte
iesN,N, %L ) 4,5,6,7-tetrahydro-2H- 171.4 5-3 C1 Me (predicte
pyrazo|o[3,4-b]pyridin-3- 175.7/391 (391) yl] carbamic acid tert-butyl ester  d)
HOG 7-{2-Chloro-4,5-
e—-N \ dimethylphenyl)-2-methyl-
- kS \ ““2 - 247.8"‘
s 4,5,6,7-tetrahydro-2H 320 (320)
pyrazolo[3,4-blpyridine-3- 248.3
carboxylic acid
8~N>jjj 7-(2,4,6-Trimethyiphenyl)-2-
-4,5,6,7- S2H- | 228.6-
5 N methyl-4,5,6,7 -tetrahydro-2H 300 (300)
- Me pyrazolo|3,4-b|pyridine-3- 233.9
O carboxylic acid
NHCOOCMe, [7-(2-Chloro-4,6-
dimethylphenyl)-2-methyl-
Me“ 4,5,6,7-tetrahydro-2H- 1714~
5-3 pyrazolo[3,4-bjpyridin-3- 175’ ; 391 (391)
vllcarbamic acid tert-butyl '
ester
NHCOOKt 7-{2-Chloro-4,6-
Me—N ‘t - dimethyiphenyl)-2-methyl-
N 5,6,7 -tetr: 2H- 204.0-
s N 45,67 tetrahydm‘ Z‘F 263 (363)
O Mo pyrazoio|3,4-bpyridin-3- 207.8
| / yllcarbarnic acid ethyl ester
Me




Me NEICOOEt [7-(2-Chloro-4,6- Me-N dimeth5IPhenyl) -2-methyl N N !
4,5,6,7-tetrahydro-2H- 204.0 5-4 C1 Me v 363 (363) pyrazoio{3,4-
wpyridiny 334320, 8 yljcarbamic acid ethyl ester Me e L LSO 20051077:36:3001406
PCT/EP2005/001406 81 ~- MH+ | | obserged Cpd Structure Name mp
(C) 1 (predicte d) [7-(2-Chloro-4,6 i -2-methi %' J dimeth71PhenY Y

P
[7
4,
(2

pyridin-2-yimethyl-amine

trifluoroacetic acid salt

&-N7 N N _I4,5,6,7-tefrahydro:2H 5-5 90-91 375 (375) Cl I e ME+
razqla[3,4-b]pyridin-3 yl] dipropylamine Me e N33CH(n-Pr)_ observed
-(28€n oro-4,6<gdimethylphenyl)-2-methyl- MezNN N mp (*C) .
5,6:7-tetrahydro-2H 5-6 389 (389) CY Me pyrazolo[3,4-b]pyridin-3 yl] (predicte
-propylbutyl)amine Me O / [7-(2-Chloro-4,6-dimethyl- 4
N@D), (7-(2-Chloro-4,6-
Me—N dimethylphenyl)-2-methyi-
¥ - 5,6,7-tetrahydro-2H-
5.5 3,6, tetratydro 90-91 | 375 (373)
i “ pyrazolo[3,4-bipyridin-3-
vljdipropylamine
- HCH@PD, [7-(2-Chloro-4,6-
, MEHN‘)‘ID dimethylphenyl)-2-methyl-
) L 33\t "t v d ‘2H_
s e N " 4,5,6,7 e‘cral;y ro. - 389 (389)
pyrazolo[3,4-b|pyridin-3-
-. . - yi}{(1-propylbutyl)amine
Me
O & [7-(2-Chloro-4,6-dimethyl-
_a-Pr phenyl)-2-methyl-4,5,6,7-
B tetrahydro-2H-pyrazelo{3,4-
5.7 Me—N, bipyridin-3-yl]-furan-2- 413 (413)
NN - ylmethyl-propyi-amine
CI\@’ME triffuoroacetic acid salt
CF,COH e
74 ) ,
N [7-{2-Chloro-4,6-dimethyl-
o-Pr phenyl)-2-methyl-4,5,6,7-
i
N tetrahydro-2H-pyrazolo{3,4-
5-8 z >Tj blpyridin-3-yl}-propyl- 424 (424)




,n-Pr phenyl)-2-methyl-4,5,6,7- N tetrahydro-2H-pyrazolo[3,4 b ,ridin-3- 1
furan-2- 413 (413) 5-7 Me-N ]P) Y ]' N N ylmethyl-propyl-amine C1 Me

wdfhdoreageatic acid salt CF3CO Fi Me i - ~ ~ ~~~ [7-(2-Cbucresd-fges sty 106
,n-Pr phenyl)-2-methyl-4,5,6,7- N tetrahy%rp -2H-pyrazolo[3,4 5-8 - Me--N
blpyrld n-3- yI] propy 424 (424) N N " pyridin-2-ylmethyl-amine C7 Me

triftuorgacetic-acidsalt—CF3COZH Me WO 2005/077363 M+
FCT/E22005/001406 82 Cpd abserved Structure Name mp (C) # i bserved
(predficte’ L - d)q P%‘%%Chioro -4,6-dimethyla N, zPr | mp (°C) obserye
pheayl)-2-methy 2[ ,6,7- tetrahydro-2H-pyrazolo [3,4 5-9 Me-N (predicte
b]pyridin-3-y1]-propyl- 424 (424) N pyridin-4-ylmethyl-amine |Cl Me a
trifluoroacetic acid salt CF3CO2H Me [7-(2-Chloro-4,6-dimethyl- N ,n-Pr
phenyl)-2-prethyl-4,5,6;7- tetranydro-2H-pyrazolo[3,4 [3,4- -N
{7-(2-Chloro-4,6-dimethyl-
_nPr phenyl}-2-methyl-4,5,6,7-
X tetrahydro-2H-pyrazolo[3,4-
5-9 Me-—NLTj blpyridin-3-yli-propyl- 424 (4243

pyridin-4-yimethyl-amine

triflucroacetic acid salt

Lo NE [7-(2-Chloro-4,6-dimethyl-
' \<\ n-Pr - fphenyi)—z—niethyl—4,5,6,?7ﬁ '
tetrahydro-2H-pyrazolo[3,4-
5-10 C"N \ bipyridin-3-yl]-(1H-imidazol- 413 (413}
2-vimethyi)-propyl-amine

trifluoroacetic acid salt

CF,COH pe
N —
\ [7-(2-Chloro-4,6-dimethyl-
/n P phenyl)-2-methyl-4,5,6,7- |
tetrahydro-2H-pyrazolo[3,4-
5-11 Me— >Ij blpyridin-3-yl]-propyl- 424 (424)

pyridin-3-ylmethyl-amine

\©/ Me trifluoroacetic acid salt

CF,COH pe




5-10 Me Ad, b]pyridin-3-yl]-(1'H-imidazol- 413 (413) CI Me

2-ylmethyl)-propyl-amine trifluoroacetic acid salt CF3CO2H Me N\/

Vﬂ %%pl; %4 ,6-dimethyl- ,n-Pr phenyl)-2-methyl-4,5,6,7- N prmpanessonias

tetrahydro

H-pyrazolo [3,4 5 -11 Me-.N FE,b]pyridin-3-yl]-propyl- 424 (424)

N ! pyriain-3-ylmethyl-amine Cl lose trlfluoOFoacetlc acid salt CF3CO2H Me

\Alﬁ ')nm: In-/-/oao DOT/ERD2ANE

Structu

qnﬂfydp

=

4-yImet
[

hyl)-propyl-amine trifluo

7ol- 413 (413
roacetic acid salt O CFBCOZHI Me oMe
[-ph(2en-yl}-7 Chl-oro-4,6-dimethyl- 4tc; ~ 567 -Pr- OMe meﬁhyl -4> > >

071363 PCT/EP2065/001406—=53 T observed-observed

re Name mp (C) (predicte d)i n~~g [7-(2-Chloro-4,6-dimethyl-
henyl)- 2§§1eth I-4,5,6,7- N tetrahydro

le-N. b]pyridin- -yl:f TH imida

NCI Me

-pyrazolo[3,4- némlgc)

ME+
observed
{predicte

d)

NOMe f

5-12

etra@gdro 21-pyrazolo[3,4; .

NH
I
'\& a-Pr

Cl Me

' [7—(chm‘0r0~4,6—d1methyl-

phenyl)-2-methyl-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-
blpyridin-3-yi]-(1H-imidazol-

4-ylmethyl)-propyl-amine

trifluoroacetic acid salt

413 (413)

5-13

[7-(2-Chloroe-4,6-dimethyl-

phenyl)-2-methyl-4,5,6,7-

tetrahydro-2FH-pyrazolo[3,4- |

blpyridin-3-y1]-propyl-(3,4,5~
trimethoxy-benzyl)-amine

trifluoroacetic acid salt

513 (513)

5-14

/

5
Y

CECOH pe

[7-{2-Chloro-4,6-dimethyl-
phenyl)-2-methyl-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-
bipyridin-3-y1]-propyl-(2,3,4~
trimethoxy-benzyl}-amine

triflucroacetic acid salt

513 (513)




5-13 Me-N b]pyridin-3-yl]-propyl-(3,4,5- 513 (513) Me CI

trimethoxy-benzyl)-amine trifluoroacetic acid salt CF3CO2H Me MeO

w&OMEs736-(2-Chloro-4,6-dimethyl- / OMe phenyl)-2-methyl-46:6gb2m511406

N\~ tetrahydro-2H-pyrazolo[3,4 5-14 / b]pypdin-3-y1]-propyl-(2,3,4- 513
(513) Me-N N N~ N trimethoxy-benzyl)-amine CI\ Me trifluoroacetic acid

I

CEF3COzHMe WO 2005/0

—
NN
Me\/&/Me
1 =

CE,CO,H pre

trifluoroacetic acid salt

?ait R 7363 PCT/EP2005/001406 - MH+ |
“pd observed Struc ue Name mp (SC) (predicte d) NNfe r" observed
[742<Chloro-4,6dime r%?l-l N phenyl)-2-methyl-4,5,6,7- ,n-Pr|N
tetrghydro-2H-pyrazolo[3,4- b] p5nidin-3-yl] - (1-methyl 5-15 (predicte
(427) N N 1H-imidazol-4-ylmethyl) CI Me propyl-amine trifluor &)
dcid salt Me rN --~, [7-(2-Chloro-4,6-dimethyl-
e 7-(2-Chloro-4,6-dimethyl-
N phenyl}-2-methyl-4,5,6,7-
~P
N/n ’ =1 tetrahydro-2H-pyrazolo[3.4-
blpyridin-3-y1]-{1-methyl-
5.15 Me--N‘)t:(j }p}.l i y 4 427 (427)
1H-imidazol-4-yimethyl)-
I propyl-amine trifluoroacetic
acid salt
[7-(2-Chloro-4,6-dimethyl-
phenyl)-2-methyl-4,5,6,7-
| tetrahydro=2Hspyrazolo[3,4-
idin-3-yl}-(3-methyl-
- blpyridin-3-y1i-(3-methy 127 (427)
3H-imidazol-4-ylmethyl)-
propyl-amine trifluoroacetic
acid salt
CF,COH Me
(2-Methoxy-ethyl)-{ 2-methyl-
1\'1‘/\\ s 7-(2,4,6-trimethylphenyl)-
( (O, OMe 4,5,6,7-tetralydro-2H-
N
pyrazolo[3,4-b]pyridin-3-
<
5-17 Me—N, yi]thiazol-2-ylmethylamine, 426 (426)




McN phenyl)-2-methyl-4,5,6,7- n-Pr N tetrahydro-2H'pyrazolo[3,4-
b]pyridin-3-yl]-(3-methyl- 5-16 Me-N n 427 (427) N N
waHiigazel-4-ylmethyl)- CI Me propyl-amine trifluoroacetic Opkaciohsat/ 061406
CF3CO2H Me (2-Methoxy-ethyl)-[2-methyk | is 7-(2,4,6-trimethylphenyl)-
ICHZ)ZOMe 4,5,6,7-tetrahydro-2H pYrazolo[3,4-b]pyridin-3- 5-17 Me-N

t
F'urarn_-ZZ-yImeth)S/]%

(2,4,6-t
pyrazol

Me Y CF3COzH Me W
'CfmﬁoEserved ructure Name

5

mne, 426
O 2005/

methoxy-

rimethyl-phenyl)- h 4,5,6

(426) N N trifluoroacetic aci
077363 PCT/EP2005/001406
> Trmn-po Ci{predicte L d)
ethyl)-[2-methyl-7- (CH )ZOMe
7-tetrahydro-2H- 5_~g Me-N

salt. Me--"
85 MH

mp ("C)

MH~+
chserved

(predicte

d)

e

\O

N

Me

(CHL),0Me

ey
Me—N, _
NT W

Me

CECOH ne

Furan-2-ylmethyl-(2-
methoxy-ethyl)-[2-methyl-7-
(2,4,6-trimethyl-phenyl)-
4.5.6,7-tetrahydro-2H-
pyrazolo]3,4-b]pyridin-3-
yl]amine, trifluoroacetic acid

salt

p[3,4-,4-3- 409 (409) N_N yl] amine, triduaroacetic acid Me Me

409 (409)

5.19

e 7-(2,4,6-trimethylphenyl)-.

(2-Methoxyethyl)-[2-methyl-

4,5,6,7-tetrahydro-2H-
pyrazolo[3,4-b]pyridin-3-yl}-
(3,4,5-trimethoxy-
benzvl)amine, trifluoroacetic
acid salt

509 (509)

C¥,COH Me

4-(1(2-Methoxyethyl)-{2-
methyl-7-(2,4,6-
trimethylphenyi)-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-
bpyridin-3-

trifluoroacetic acid salt

yljamino}methyl)benzonitrile, |

444{444)




salt CF3CO2H Me | -~ (r)Me Meo ome (2-Methoxyethyl)-[2-methyl-
7-(2,4,6-trimethylphenyl)- 4,5,6,7-tetrahydro-2H [IZC\N(CH2)ZOMe

wBYiaZalel3:4-blpyr din-3-yl] 5-19 ~ (3,4,5-tnmethoxy- 509 (509), M&bhoN M 1196
benzyl)amine, trifluoroacetic Me Me acid salt CF3COZH/ Me -CN 4
({(2-Methoxyethyl)-[2- methyl-7-(2,4,6- /(CH2)20Me

trimethytphenyl)y-4;5;6;7-tetrahydro—2H-pyrazoto[3;4+ r44#4{444)5-20 i
Me-N,} {j b]p;~ridin-3- N N yljamino}rnethyl)benzonitrile, Me Me .
triffuBfoacetic ag'{j!S&IithFBCOZH Me WO 2%5/077363 PCT/EPZOéO observed
5/00:1 406 86 M “Cp' d observed Structuré Name F mp ((S)Tpvr éllgte (predicte
d) (CB?),0OMe (2-Ivlethoxr,ethyl)-[2-methyl d)
(CH),OMe (2-Methoxyethyl}-[2-methyl-
n~Pr-..N/ i )
7-(2,4,6-trimethylphenyl)-
Me-—N}i‘fj 4,5,6,7-tetrahydro-2H-
5-21 NN pyrazolo|3,4-b1pyridin-3-v1]- 371 (371)
Me Me . . .
propylamine, trifluoroacetic
: acid salt
CE,COH me
Ole
OMe
O_ (3,4-Dimethoxybenzyl)-(2-
(CE),0Me methoxyethyl)-[2-methyl-7-
YN - (24.6-trimethyl-phenvi)- _
5-22 )\ﬁ | 4,5,6,7~tetfahyd:o-2H~‘ V 479 (4’79)'
Me—N ,
NNy pyrazolo[3,4-blpyridin-3-vl}-
MeMe amine, triffuoroacetic acid salt
CF3COzH e
. : (2~
E (CH),0Me Cyclopropylmethyl-{
N methoxyethyl)-{2-methyl-7- |
xj(j (2,4,6-trimethylphenyl)-
Me~N
5-23 ¢ N N 4,5,6,7-tetrahydro-2H- oil 383 (383)
Mew g -Me pyrazolo|3,4-bipyridin-3-yi]-
| P amine
CF,COH Me
Ph (CH,),OMe Benzyl-(2-methoxyethyl)-[2-
L.’
N methyl-7-(2,4,6-
Me”N)Tj | trimethylphenyl)-4,5,6,7-
5-24 N N tetrahydro-2H-pyrazolo[3,4- 419 (418)
Me | N Me blpyridin-3-yi]-amine,
Z trifluoroacetic acid salt
CE,COH Me




n-Pr~"~~ 1~ 7-(2,4,6-trimethylphenyl)- | Me-N 4,5,6,7-tetrahydro-2H 5-21

N N pyrazolo[3,4-b]pyridin-3-yl]- 371 (371) Me Me propylamine, .
wiiflueroasetic acid salt CF3C(r);H Me OMe 1(3,4-DimethoxyBERAFR (e jo1466

/(CH~) zOMe m, ethoxyethyl)- [2-methyl-78N{2,4,6-trimethyl-phenyl)- O'le

5-22 4,5,6,7-tetrahydro-2H- 479 (479) Me-N N N

pyrazolo[3,4-b]pyridin-3-yl]- Me Me amine, trifluoroacetic acid salt M=+
CF Cg H Me /(CHz),OMe Cyclopropylmethyl-(2- N ohserved
etfioxyethyl)-[2:methyk7- (2,4,6-trimethylphefiytle Me-N 5-23 N ip ("C) (predicre
4,|5,6%7-1ietrahydro.-2H- oil 383 (383) Me Me pyrazolo[3,4-bpyridin-3-y1] pre
amine F, r3C02H Me Ph f(CHZ)ZOMe Benzyl-(2-methoxyethyl)-[2- N d)
m -(2,4,6- Me-N tri eRY)-4:56.7 5-24 NN~
tetrahy '0-%}%@){@4&%@@9&%19 (4%5fylﬂ}izﬁ1§%f@ﬁ§m)§£yﬂ-amine, /
trifluoroacetic acid salt methyl-7-(2,4,6-
trimethylphenyl)-4,5,6,7-
5-25 tetrahydro-2H-pyrazolo|3,4- 385 (385)
blpyridin-3-vl]-amine,
trifluoroacetic acid salt
[2-Methyl-7-(2,4,6-
/ trimethylphenyl)}-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-
5.06 | Me*N?m : b]pyridin-3-yl]-propylthiazol- 410 (410)-] - -
3 2-ylmethylamine,
trifluoroacetic acid salt
NC
S 4-({[2-Methyl-7-(2,4,6-
\ trimethyl-phenyl)-4,5,6,7-
nPr tetrahydro-2H-pyrazolo|3,4~
N -
5-27 o blpyridin-3-7] 428 (428)
Me—N_ propylamino}-methyl)-
NN benzonitrile, triflnoroacetic
M
e ! S acid salt
&
CF,COE
Me




CF3CO,H 2le WO 2005/077363 PCT/EP2005/001406 -87 Cpd observed
Structure Name mp (C) (predicte d) /(CH)20OMe Butyl-(2-methoxyethyl)-[2
-Bll, thyl-7-(2,4,6- Me-N trimethylphenyl)-4,5,6,7 5-21 N-Nxp2005/001406
W &E%%@J%%H-pyrazolo{&# 385 (385) Mg Me b]pyri.din-3-yl]-amine,
trifluoroacetic acid salt CF3COyH Me N~'S [2 Methyl-7-{2,4,6-

MWW%EWWWHWWW-ZO We-N, N+
Jpyridin-3-71]-propylthiazol- 410 (410.) 2-ylmethylamine, M% Me - b d
rifludroacetic acid salt Me NC4-({[2-Methyl;7-(2,4,6- e (O) observe
rimethyl-phen 5%%‘%87 D-Fr tetrahydro-2H-pyrazolo[3,4- N ‘ + (predicte
Jpyridin-3-yl]- 5-27 428 (428) Me-N' propylamino }-methyl) N ri )
enzonitrile, trifluoroacetic Me Me CF acid salt
. MeQ OMe
(3 4-Dimethoxybenzyl)-[2-
H}?I‘ methyl-7-(2,4,6- |
N trimethylphenyl)-4,5,6,7-
5-28 tetrahydro-2H-pyrazolo[3,4- 463 (463)
| blpyridin-3-yl]-propylamine,
]
trifluoroacetic acid salt
Cyclopropyimethyl=[2-
methyl-7-(2,4,6-
e trimethylphenyl)-4,5,6,7-
5-29 M“_N~N/ . tetrahydro-2H-pyrazolo[3,4- 367 (367)
bipyridin-3-yl]-propylamine,
trifluoroacetic acid salt
Ph
I:/Pr Benzyl-[2-methyl-7-(2,4,6-
>\j\/j trimethylphenyl}-4,5,6,7-
Me—N ; ATTL 24
a0 e WPy | tetral'%}fcflro EH_ pymzolo[:)‘,é 405 (403)
Me Me bipyridin-3-ylj-propylamine,
R . o
| trifluoroacetic acid salt
| CF,COH
e




3COZH Me i WO 20051077363 PCT/EP2005/001406 -88 MH observed
Cpd Structure Name mp (C) (Prerved d MeO OMe /|

W3 4sRimethgoxybenzyl)-[2- Pr methyl-7-(2,4,6- trimet_hylphenypcdpéﬂﬁz%:; 01406

5-28 Me-N~ J tetrahydro-2H-pyrazolo|[3,4- é‘@

3 (463) NN

b]pyrldln -3-yl]- propylamlne Me Me trifluoroacetic acid salt CF3CO.,H ~

tri
(3
@)
tri

- Me I!II Cyctopropytmethyl={2-=Prmethyt-7-(2;4;6=N MEHE ]
met% phenyl)-4,5,6,7- 1 5-29 Me-N tetrahydro-2H-pyrazolo[3,4- 367 .

N Me M bjgé/] ridin-3-yl]-propylamine;; iﬁluoroaeetlc agid sa}tpc) | observed
=3GOiH Me PR Pr Benzyl-[2-methyl-7-(2,4,6 A oredicte
methyllphenyl) -4,5,6,7- MrN, te\rahydro -2H-pyrazolo[3,4 a

pr. -Bu 7 E
8 r\};{ Butyl-{2-methyl-7-(2,4,5-
\ trimethylphenyl)-4,5,6,7-
WB_”N tetrahydro-2H-pyrazolo[3,4
531 o prReial 369 (369)
blipyridin-3-yii-propylamine,
trifluoroacetic acid salt
CF,COH g,
{2-Methyl-7-(2,4,6-
S trimethyiphenyl)-4,5,6,7-
| ;1;—'“ tetrahydro-2H-pyrazolo[3,4-
P blpyridin-3-71)- |
5-32 ME“N\N, propylthiophen-2- 409 {409)
N yimethylamine, trifluoroacetic |
Me Me
\© acid salt
Me
Ethyi-(2-methoxyethyl)-{2-
methyl-7-(2,4,6-
irimethviphenvl)-4,5,6,7- -
5-33 viphenyl) oil 357 (357)
tetrahydro-2H-pyrazolo(3,4-
blpyridin-3-yl]-amine
Ethyl-[2-methyl-7-(2,4,6-
trizhéthylphenyl)-é,ﬁﬁ,?— .
5-34 tetrahydro-2H-pyrazolo[5,4- oil | 341 (341)
b]pyridin-3-yl]-propylamine




5-30 N N 403 (403) Me Me b] pyridin-3-yl] -propylamine, trifluoroacetic
acid salt CF3Co'H WO 2005/077363 PCT/EP2005/001406 -89 Cpd

vy ohsemwethsStructure Name mp ('C) # (predicte n-Pr,, n/Bn N BCT/EP2005/601406
utyl-[2-methyl-7-(2,4,6- trimethylphenyl)-458,6,7- |~e-N
tetrahydro-2H-pyrazolo[3,4- 5-31 N N 369 (369) Me Me

bipyridin-3-yl]-propylamine, trifl;lroroacetic acid salt CF3CO2I-] Me MH+
[ thyl -7-(2,4,6- s trimethylphenyl)-4,5,6,7- n-Pr N ohserved
tatrghydro 2H-mrazalefs3,4- b]pyrldln -3-yl.j- 5932Me-N, propylthinpHén;2- i
4097409) N N Me ylmethylamlrje trifluoroacetic Me acid salt (Me )2 Et-. (predicte
/(C}32 ©Me Ethyl (2-methoxryethyl) [2- N methyl-7-(2,4,6- MeiN d)
trimethylphenyl)-4, R 6,7
N n~ r)2
[2-Methyl-7-(2,4,6-
ME_N\)Ij trimethylphenyl }-4,5,6,7-
5-35 . j fo " tetrahydro-2H-pyrazolo[3,4- | 88.9-91.5 | 355 (355)
blpyridin-3-yl}-dipropylamine
Me ‘ .
ENCHEt, ( 1 -Bthylpropyl)-[2-methyl-7-
S (2,4,6-trimethyl-phenvl)- -
Me“N‘}Ij 4,5,6,7—tetrahydré—2H- 59,3
5-36 pyrazolo]3,4-blpyridin-3-yi]- 045 341 (341)
amine
HNCH(CH,OMe), (2-Methoxy-1-
methoxymethylethyl)-[2-
MBHN‘)Ij methyi-7-(2,4,6-
5-37 trimethylphenyl)-4,5,6,7- oil 373 (373)
tetrahydro-2H-pyrazolo|3,4-
bl pyridin-3-ylj-amine :
(TE)EOMB (3-Methoxy-1-
HNCHCH, OMe methoxymethylpropyl)-[2-
Me— = methyl-7-{2,4,6-
5-38 \Nﬁk - trimethylphenyl)-4,5,8,7- oil 387 (387)
Me | tetrahydro-2H-pyrazolo(3,4-
blpyridin-3-yl]-amine
Me




5-33 N N I 0il 357 (357) Me Me tetrahydro-2H-pyrazolo[3,4-

b]pyridtn-3-yl]-amine Me n-Pry /Et ~- N Ethyl-[2-methyl-7-(2,4,6- Me-N, tr
W?j%@//lgt%eé@yl)-4,5,6,7 5-34 1 N N tetrahydro-2H-pyrazolo[3,4vpil34d00s/001406

341) Me ~ ~ 1!'re b]pyridin-3-yl]-propyla 'Bng CF3C(c)2H Nle WO

2005/077363 PCT/PP2005/001406 -90 MHt- C d observed Structure

Ta%m&(@%&%ﬁ%d%ﬁﬁfmm Me-N'N
trimeth

MH+

! yiphenyl)-4,5,6,7- N 5-35|Me Me tetrahydro-2H-pyrazolo[3,4- tserved
889915 355 (%5_5‘2 tbl%yridin-&7I]-dipropyiam% ]\4e HVCH Zo -C) OLSEIVE
(1-Ethylpropyl)- “methyl-7- (2,4,6-trimethyl-phenyl)- Me-N {predicte
4,5,6,7-tetrahydro-2H N N 99.3 5-36 Me Me pyrazolo[3,4-b]pyridin-3-yl]- )
104.9 341 (341) amine Me HNCH(CHZOMe)2 (2-Methoxy-I-
methoxymethylethyl) - | 2-

| Cyclopropylmethyl-(2-
: NCH,CH,0Me methoxyethyl)-[2-methyl-7-
S (2,4,6-trimethylphenyl)-
5-39 Me™H, = N 4,5,6,7-tetrahydro-2H- oil 383 (383)
Ve ) ve | pyrazolo[3,4-blpyndin-3- i]-
O ' amine
Me
HNCH(EOCH,0Me (1-Methoxymethylpropyl)-{2-
l Me—N methyl-7-(2,4,6- 96.5-
i \Nf’.' - , ot i o A ET. L1025
540 \ ™ trimethylphenyl)-4,5,6,7 5 357 (357)
Me Me tetrahydro-2H-pyrazolo[3,4~
blpyridin-3-ylj-amine
Me !
FINCH(n-PryCH,OMe
(1-Methoxymethylbutyl)-[2-
—
Me—N_ _ methyl-7-(2,4,6- 100.1-
N TN : -
; -4 - 1044
- e L e trimethylphenyl)-4,5,6,7 | 571 (371)
] - etrahydro-2H-pyrazolo!3,4-
: blpyridin-3-yll-amine
Me
=
n-PrNSO,Ph N-[2-Methyl-7-(2,4,6-
e trimethylphenyl)-4,5,6,7-
Me-—N\N/ tetrahydro-2H-pyrazolo[3,4-
N a
5-42 M | blpyridin-3-yi]-N- 453 (453)
JLd KSR
O propyibenzenesulfonamide,
trifluoroacetic acid salt
CE,COH Me




Me-N N N n methyl-7-(2,4,6 5-37 Me Me trimethylphenyl)-4,5,6,7- oil 373
(373) tetrahydro-2H-pyrazolo[3,4- b]pyridin-3-yljj-amine | Me (TH,)20Me

;- HNCHCH20OMe metho eth71P ropyl) - [ 2- Mepa-4dpag0s/001406
methyl-7- (2 4,6 5 38 N~N> trimethylphen

tetrahydro-2H-pyrazol-0[3,4 1 b]pyrldln -3-

wiBMeoxys

PCT/EP2005/001406—91-MH-+-Cp

-4,5,6,7- oil 387 (387) Me Me

-amine Me WO 2005/077363

(predict d) | Cyclopropylmethyl-
- 2@pét$EYl-7- (2,4,6-trimethylph

LA~ 2= =

il 383 (383) N R’

pyrazo

enyl)- 5-39

lo[3,4-b]pyridi
HNCH(Et)C OMe | (1-Methoxymethylpropyl)-[2 Me-N methyl-ii’-(z 4,6-

Epd-observed—Structure |\|ou||t: mp(€C)

(2- NCHZCH20OMe methox7"

ethyl)~
e-N4.,5,6,7- tetra]wydro
TR yl]- amine Me

96.5- N, N trimethylphenyl)-4,5;6,7- 102.5 5-40 357 (357)

MH+
cbserved
(predicte

d)

7- (2,4—Dichloro—pheny1}—2—
methyl-4,5,6,7-tetrahydro-2H-
pyrazolo[3,4-bjpyridin-3-y1

amine

176.9-
178.9

297 (297)

2-Methyl-7-(2,4,6-trimethyl-
phenyl) -4,5,6,7-tetrahydro-
2H-pyrazolo!3,4-b]pyridin-3-

vlamine

208.8~
210.9

271 (271)

5-45

7-(2-Chloro-4,6-dimethyl-
phenyl}-2-methyl-4,5,6,7-
tetrahydro-2H-pyrazolo{3,4-
blpyridin-3-ylamine

RO4884752-000

234-236

291 (291)

5-46

[7-(2,4-Dichloro-phenyl)-2-
methyl-4,5,6,7-tetrahydro-2H-
pyrazolo{3,4-b]pyridin-3-yl}-

dipropyl-amine

381 (381)

i Dimethyl-[2-methyl-7-(2,4,6-
trimethyl-phenyl) -4,5,6,7-
tetrahydro-2H-pyrazolo{3,4-
blpyridin-3-yl}-amine

299 {299}




Me Me tetrahydro-2H-pyrazolo[3,4- blpyridin-3-yl]-amine Me i
HNCH(n-Pr)CHHOMel (1-Methoxymethylbutyl)-[2- Me-N methyl-7-(2,4,6-
wWH0:kx5-43:Me N N Me trimethylphenyl)-4,5,6,7- 1 104.4 371 @7 i) p2005/001406
tetrahydro-2H-pyrazolo[3,4- b]pyridin-3-yl]-amine Me li | n-PrNSO2Ph
[2-Methyl 7 (2,4,6 Me--N trimethylphenyl)-4,5,6,7- ( Me

tetrahydno-2H-pyrajz-oNio="374Nj453 453 1() 5-42 Me b]pyridip-3-yl | M+
pr pglbe’nzenesulfonamide, trifluoroacetic acid salt CF3COZH{Me INO ohserved
20058577363 PCéI;IgE?&QQS/OOl4 6 -92 MH+ ehserved Cpd Strygture-) o
Name rap (C) (predicte d) 7-(2,4iDichioro-phenyl)-2 Me'leN | (predicte
methyl-4,5,,7'tetrahydro-2H- 176.9 5-43 Ct pyrazolo[3,4-b]pyridin-3-yl )
178.9 297 (297) amine C1 13 2-Methyl-7-(2,4.6-trimethyl- Me-N i
E n-PrN(CH,),CN E 4-{[2~-Methyl-7-(2,4,6-
Me-N *: trimethyl-phenyl)-4,5,6,7-
e = "’24:__
548 N ) tetrahydro-2H-pyrazolo [3 1083111 | 380 (350)
Me Me blpyridin-3-yl]-propyl- !
aminol}-butyronitrile
Me
TEMe Methyl-[2-methyl-7-(2,4,6-
Me“_“N\t:@ trimethyl-phenyl)-4,5,6,7- 1433
b 0
5-49 Me Me tetrahydro-2H-pyrazolo [3,4- 419 285 (285)
O blpyridin-3-yil-amine
- Me
0-PriN(CH),0H 3-{12-Methyl-7-{2,4,6-
= ; . V-4,5,6,7-
MG_N};Q trimethyl-phenyl)-4 ?
N t hydro-2H- 3,4~
_— o LEU'ELLIYC].Z‘LO. 2H-pyrazolo|[ 371 (371)
Me Q e blpyridin-3-y1]-propyl-
N amino}-propan-1l-ol
Me
MeO, 7-(2,4-dichiorol-phenyl)-2- |
= ]
ME”RN, methyl-4,5,5,7-tetrahydro-2H-
5-51 -pyrazolo[3,4-bipyridine-3- | 340 (340) |
carboxylic acid methyl ester
z | :
l 2-methyl-7-(2,4,6-trimethyl-
phenyl) -4,5,6,7-tetrahydro- | 208.8
5-52 2H-pyrazolo[3,4-blpyridin-3- ;10 o P 271(271)
ylamine T
’.[e




phenyl) -4,5,6,7-tetrahydro- 208.8 N~~) i 5-44 Me Me 2H-pyrazolo[3,4
b]pyridin-3- 210.9 271 (271) \ .[ ylamine Me Fr N
w{ {@d<ihiora-4,6-dimethyl- a phenyl)-2-methyl-4,5,6,7- Me-N, Ney/ep2005/001406
tetrahydro-2H pyrazolo[3,4 5-45 234-236 291 (291) Cl/[ Me
b]ppridin-3-ylamine Me R04884782-000 (n-Pr)2N

ﬂ?-(2,4-‘lD|chIoro-phenyI)-2- Me-1I; methyl-4,5,6,7-tetrahydro-2H 5-46 CI MH+ |
pysa lo[3,4-b]pyvidin-3-yl]- 381 (381) dipropyl-amine cl MeZN observed
Dirfie hyl-[2-methyl{2.4,6- Me-NNE trimethylphenyl) -4,5,6,7 gﬁlu’g’be ‘
Me#etrahydro-2H-pyrazolo[3,4-/299 (299) b]pyridin-3-y1]-amine Me WQ {predicte
2005/077363 PCT/EP2005/001406 -93 | MH+ observed Structure ~I )
Name mp (C) | Cpd (predicfe d) n=PrN(eH)3CN 4-{[2-Methy1-7-(2,4.6
trimethyl-phen{ /

[7-(2-chloro-4,6-dimethyl-
phenyl)-2-methyl-4,5,6,7-
tetrahydro-2H-pyrazole!3,4-

blpyridin-3-yl]-propyl-amine

333 (333)

(2-methoxy-ethyl)-[2-methyl-
7-(2,4, 6~trimethyl-phenyl)-
4,5,6,7-tetrahydro-2H-
pyrazolo [3,4-blpyridin-3-y1} -

amine

oil

329 (329)

5-55

[7-(2,4,6-trimethyl-phenyl)-2-
methyl-4,5,6,7-tetralydro-2H-
pyrazelo{3,4-blpyridin-3-yi]-

propyl-amine

313 (313)

EXAMPLE 18

1-[2-Methyl-7-(2.4 6-trimethyl-phenvl)-4,5,6,7 -tetrahydro-2H-pyrazol[3.4-b 1 pyridine-3-

step 1

T vile

thanone O-methvl-oxime.




N tet(ahydro-ZH pyrazolo [3,4 5-48 108.3-111 380 (380) Me Me
b]pyridin-3-y1]-propyl- amino}-butyronitrile H7 Me i ~ L.. NEMe Methyl-

“[g-%@gmggggz,%- Me-N\ tr methyl-phenyl)-4,5,6,7 143.3- 5-43 MexM@o5/00140¢

tetrahydro-ZH-pyrazoIo[S,4- 144.9 285 (28@% ( blpyridin-3-yll -amine Me
rN(CHi)30OH 3-{[2-Methyl-7-(2,4,6- Me-N trimethyl-phenyl)-4,5,6,7 N

tetrahydra-2t-pyrazolo 13,4.5:50 33 1 R 42 }o Meyi LWl y1)-4,5,6,7-tetrahydro-2H-
b]pyridin-3-y1]-propyl amino}-propan-l-ol Me

cO2 e
A ohor SR DL A N Rty 7 tapbydis SHE RN o 767
C pyrazolpld 4-hlpyidine:371340. (346) catbexylic acid methykegter bhiyliithium in

g- %%-@-%%;ﬂg%‘gﬂ%%gﬁ?ﬁ@% g%%’ﬁ?g%%{@%%’%é ;C\F‘g%n%ir% mM %ther (3.59

5 Wﬁﬁ&]ﬂ@iﬂﬁﬁ}%@@a’d@@@&/g@qm agywasrenppyed and the reaction stirred at

10

15

20

25

room temperature. After 10 m acetyl chloride (0.113 g, 1.44 mmol) and
tetralis(triphenylphosphine)palladium(0) {28 mg, 0.024 mmol) were added and the
brown solution was stirred for 2 hrs. The mixture was poured into 25 ml of saturated
ammonicm chloride solution, extracted twice with 25 mL portions of ethyl acetate. The
combined organic extracts were washed with brine, dried over magnesium sulfate, and
evaporated to dryness. The residue was purified on flash chromatography on silica gel
eluting with ethyl acetate/hexane (15:85) giving 23 mg (6% yield) of 1-12-methyl-7-
(2,4,6-trimethyl-phenyl)-4,5,6,7-tetrahydro-2H-pyrazolo(3,4-b]pyridine-3-yl]ethanone
as a colorless oilims (M+H)" = 298.

"steg‘ VA
o Me WeON Me
==
N N N N
Me Me Me O Me
Me Me

6-6 6-4

A mixture of 1-[2-methyl-7-(2,4,6-trimethyl-phenyl)-4,5,6,7-tetrahydro-2H-
pyrazolo[3,4-b]pyridine-3-yljethanone (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 sulfzte, and evaporated to dryness. The
reside was purified by flash chromatography on silica gel eluting with acetone/hexane
(4:96) affording 10 mg (47% vield) 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.



Cpd observed Structure Name mp (C) (predicte d) HIV-n-Pr 4Te_N
[7-(2-chloro-4,6-dimethyl- N ~ phenyl)-2-methyl-4,5,6,7 5-53 333 (333) cl

wMe,lstrahydro-2H-pyrazolo[3,4 b] pyridin-3-71]-propyl-amine  H&Bz) {8601406

16

15

2-methox eth 1 2-meth 1 Me-N 7-(2,4, 6-t ig]ﬁethﬂ-phenyl)- N 5-54 Me Me
4,5,6,7-tetrahydro-2H- oil 329 (329) pyraZolo [3,4-b]pyridin-3-y1l] Me
amine -n-Pr Me-N [7-(2,4,6-trimethylxphemy2oN N
methyl-4,5,6,7- tetrahydro 2H 5-55 313 (313) Me Me
pYy- AZold 3 bk B oTNACAR e~ e J

2-Methyl-7-(2 3-yil-butan-1-one
4,6-trimethyl- phenyl) -4,5,6,7-tetrahydro-2H-pyrazol[3,4-bl r’>d|ne 3-yli

etanone 0-methyl- e.5Br O Me Me-N, Me N N Me Me Me
Me Me 1-3 6-6
e—I\ / \»f[e*—N
Avie i

1-3 6-7

To a solution of 3-bromo-2-methyl-7-(2,4,6-trimethyi-phenyl)-4,5,6,7-tetrahydro-2H-
pyrazolo [3,4-Blpyridine (0.053 g, 0.159 minol) in I mL of tetrahydrofuran at -78 °C was
added n-butyl lithium (0.12 mL, 0.19 mumol), 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 MgSQy, filtered, and concentrated to a yellow oil. Column chromatography (0l120%
FtQAc/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-blpyridin-3-yl}-butan-1-one as a slightly impure pale
yellow oil that was used without further purification.

TABLE 5
MH~+
Cpd observed
N °C
s Structure ame mp "C) (pre dicted
)




step i WO 2005/077363 PCT/EP2005/001406 -95 A solution of

3-bromo-2-methyl-7-(2,4,6-trimethy-phenyl)-4,5,6,7-tetrahydro-2-i- i-

W@gﬁgg&g@é-b]pyridine (1-3; 0.040 g, 1.2 mmol) in 6 mL of in, ddtwass/o61406
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to -78C in a dry ice-acetone bath l{gt}d"er an argon atmosphere and

treated with n-butyllithium in hexane (0.83 mL, 1.32 mmol). After 10 m a
selution-of-1-M-zine-ehleride-in-et 595 mt;-3:59 mmuotf)y was added:
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25 Ml of saturatedyammenium chipride-sdaton] eRiriatéditwice with, 25 (387)
L portions of eth)élace ate. The to combingdsganic extracts were '
shed with brine, drtgd ayer magnesium sulfate, and evaporated to
dryness| The residue Wgs-purified on flash chromatography on %ilica gel
eluting with ethyl acetatg/exane|(15:85) giving 23 mg (6% yield) of
1J_[2-me hyl-7- (2,4,6-trimethyl-phenyl)-4,5,6,7-tetrahydro-2H-pyrazolo
[3,4-b] pyridine-3-yllygthanone as a céfé%@TWé(%qﬂH =298. 15
Aen2 Me MeONNMe” MeNe\ Me-NII NN ML Me:MeWes erMe Me 6-6
64 A mixture of Jo ™~ RN
1-[2-methyl-7 X221 melhyl-phe 77 58 7 e REya 3 Bo, 369
pyrazolo[3,4-b]pyridine-§-yl]lethahanei(20 gl 62087 Mok O- (369)
methoxylamine héreghtonid (12 mg,.0 148 mmol), andpverized
patassium earbonHte (& g, 0.26 mmol) in 2 mL of 95% ethanol was
heated at 75C under an tmosphere of HifGger 16F4C HiThe sdlvent was
e aporalz;ed, the residue\as treated with 50 ml of ethyl acetate, | washed
with_bri i sium-sulfate,-and-evaperated-to-dryness—The-
25 residye was, puriffst by flash chromatolriisHyibrisiiédgel eluting with
acetone/hexane (4:96) affording 10 mg (479 }g}@gﬁq@ﬁ,ﬁg_
1-[2-methyl-7-(: 4.8 I-phenyl)-4 ‘éaﬁ -
telra%%dr -2H-pyrazu net?ér-@% %”r%#é’%gﬁ%%%bxime (6-4) 397
as a brown Me b]pyridin-3-yl]-butan-1-one (397)
3 O-isobutyl-oxime
i -
| Meo-Da 1-12-Methyl-7-(2,4,6
} trimethyl-phenyl}-4,5,6,7-
N N tetrahydro-2H-pyrazolo[34-b] | 1042- | 327
64 i : pyridin-3-yl}-ethanone O- 106.4 (327)
methyl-oxime
2-Methyi-7-(2,4,5-trimethyl-
phenyl)-4,5,6,7-tetrabydro-
2H-pyrazolo[3,4-b] pyridine- 313
6-5 89-90.1 o
* 3-carbaldehyde O-methyl- (313)
oxime
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oil: ms (M H)+ = 327. WO 2005/077363 PCT/EP2005/001406 -96
EXAMPLE 19 1-(2-MethA-7-(2 4 6-tnmeth 1- henyl-4 567-tetrah

3-bromo-2-methyl-7- (2 4,6-trimethyl- phen f% 4,5,6,7- tetrahydro -2H-

waznlo

[2 A - Khlova

2H-avrazolol3.4-bl~idin- 3-vl -butan-l-one Br p n-Pr Me- @M%MDR/%HG(
e/vie Me Me Me Me 1-3 6-7 5To solution of

Pyfazeto-o;4-B1PY dine \u 0:053-9 5 0159 i"ﬁ"l'ﬂOl) in-1-mi-oftetrah yulwuldll

-78 C ed n- buty! lithium (0.12 mL, 0.19 mmol), and the yellow
splution 10 nun A6 Zin@ehforide in ether
splution S a@@%@ﬂ{gﬂpgeﬁgﬁm@%doud pale
orange for n but chloride (0.020
mLoT1 hetﬁ§|???¥r§§8h%tr?§)?5‘éﬁ?§m% f0) (0.003 g, | 28(298)
0,003 m Hldeh!yetiomwm sbiyfienhwasrstirred for 3 h,
then que aturated aqueous ammonium chloride
solution| The mixture was partitipned between 5 mL of water apd 5 mL of
dichloromethane. The‘éaueous layer was 15 extracted with 5 mL of
dichforomethane; goe the combined organic layerswere dried gver
MgSO04| filter nd concentrated to a-yetiletoil-CoRituir
chromatography EtOAC he)@ﬁfe@lﬁﬁﬁﬁ@lﬁﬁpé@g €. (41%) of
1H[2-me hyWT?4.,6 trimgthyl-phe
45,6 7-tetrahydré-2H-yrazolo[3, 4%@?&%?9]%?5@?&& as a slightly | 395 (326)
impure pale yelow oilthat was usedwithiowFutihenpurification. 20
TABLE 6 MH+ 7Cp erved Structure Name mp (C) (predicted WO
2305/07;7363 PCT/ 05/001406 '

[ Me
EXAMPLE 20

7-(2-Chloro-4.6-dimethyiphenvl)-2

-methvi-4,5.6,7-tetrahydro-2 H-pyrazolo!

3.4~

-~ 7

/=L

 blpyridine-3-carboxylic acid cyclopropylmethylpropviamide

HO,C
—
Me—N
A
NT N
Me !
Me
5-1

n-Fr
. Me—N_ _
N™ N
Cl Me _ L
e
7-1

2-Chioro-4,6-dimethylphenyl)-2-methyl-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-

] yndme—S—carboxyhc acid (5-1; 107.0 mg), 1-hydroxybenzotriazole hydrate (50.3 mg),

[3-(dimethylamino)propyl]-3-ethyicarbodiimide hydrochloride (72.5 mg),

t}:iethy}amme (93 L), and N-propylcydopropanemethylamine (49 1L} 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




0 [7-(2,4-Dichloro-phenyl)-2 me+hyl-4,5, 6,7-tetrahydro-2H 387 1 Me-N,
Pyrazolo[3 a b]PYrldin-2-Y1] 149.2 6-1 N N >=149.2 (387) | Cl
whethanere €l 1-[2-Methyl-7 (2,4,6 n-Pr Eto-N trimethyl-phenyl)-4,8884(5/001.406
e- tetrahydro -2H-pyrazolo[3,4-b] MNN 36& -2 pyridin-3-yl]-butan-I-one 0O
Me Me (369) [ ethyl-oxime; compound with Z~Il trifluoro-acetic acid Cb';
M A Pre 9‘7b2 Methyl (2.4 8n x}!@ﬂ@ N methyi-4,5,6,7- Letrahydre -2H-
trlm yI phen%) -4, 5 6,7- Me-N tetrahydr H pyr ol%é1 4-397 6 .
MBS RIS ridHEsARB iR ERE 7 T Z@P PRS- a&‘ﬂ | mp 1206-
1-[2-Methyl-7-(2,4,6- Meo-N_, trimethyl- phenyl) -4,5,6,7- Me-NN N
tetrahydro-2H-pyrazolo[3,4- b] 1.04.2- 327 6-4 Me Me pyridin
3-.yl]-ethanone 0- 706.4 (327) meullyl-oxime

5 EXAMPLE 21
(3.4-Dihvdro-1F-isoquinelin-2-vh [ 2-methyl-7-{2 4 6-trimethylphenyi)-4,5.6,7-
tetrahvdro-2H-pyrazolol3 4- B“pvndwn 3-vlimethanone

A suspension of 125 mg of 2-methyl-7-(2,4,6-trimethylphenyl)-4,5,6,7-tetraliydro-2.H-
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 yL 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-y1)[2-methyl-7-(2,4,6-trimethylphenyl)-4,5,6,7-tetrahydro-2H-

pyrazolo]3,4-bpyridin-3-yiimethanone: 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 FXAMPIE 22



Me Me(r)-qT 2-1Vletilyl-/ 42,4,U-L1rmeLL1~1 phenyl)-4,5,6,7-tetrahydro-
Me-N 313 N 3H-pyrazolol,314-b] pyridine 6-5 89-90.1 Me

weHRathaldehyde O-methyl- (313) oxime Me WO 2005/07736BCT/EP2005/003406
PCT/EP2005/001406 -98 (c) Me 1-[2-Meihyl-7-(2,4,6- Me- ti ,,.

trimethyl phenyl)-4,5,6,7 6 6 N tetrahydro-2H-pyrazolo[3,4- jl 298 (298)

Ipyidie;3-yll-ethanong,de)nsBie O ded2ieibyt - (g IV | pyrdin=3-
e yl-phenyl)-4,5,6, 7 N N tetrah dro 2I3 raolo@ 6 .(326)
Me Me b]pyridiFigi Ustuls HHHOLLE .

6- dlmethylphen 1)-2- methyl 45 6,7-tetrahydro- -vrazolo (3 4-

Me

Me
75

A solution of 140 mg of (3,4-dihydro-1H-isoquinolin-2-y1) [2-methyi-7-(2,4,6-

5 trimethylphenyl)~4,5]6,7~tem'ahydro—2H«pyrazolo{3,4—?:#}pyridin—S—yl}methanone in6mL
of dry tetrahydrofuran was treated with 4 ml. of 1M borane-tetrahydrofuran COmpiex:in
tetrahydrofuran and stirred under an atmosphere of nitrogen at room temperature for 15
h. The mixture was slowly treated with 5 mL of concentrated HCl and heated at 45 °C for
51, The muixture was then cooled to room temperature and made alkaline by the

10 cautious addition of solid sodium bicarbonate. After diluting with water, the mixture was

washed twice with 30 mL portions of ethyl acetate. The combined organic extracts were
washed with 30 mL of brine, dried over magnesium sulfate, and evaporaied to dryness.
The residue was purified on a flash silica gel column ehuting with 10% acetone/hexane
solvent yielding 47 mg of the free base. The dihydrochloride salt was prepared using 1M
15 HClin ether giving 49 mg of 2-[2-methyl-7-(2,4,6-trimet thylphenyl)-4,5,6,7- tetrahydro-
2H-pyrazolo[3,4-blpyridin-3-ylmethyl]-1,2,3,4- tetrahydroisoguinoline dihydrochlonde
mp 236.4-241 °C.

TABLE7
MH+
Cpd observed
Structure . Name mp ("C) | .
# : ] | (predicte
| Y
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15 0.5M HCI, washed with 30 mL of saturated sodium bicarbonate
solution, dried over magnesium sulfate, and evaporated to dryness

wyjelding;149 mg of (3,4-dihydro-1H- isoquinolin-2-yl)
[2-methyl-7-(2,4,6-trimethylphenyl)-4,5,6
pyridin-3-yllmethanone: mp 80.3-87.7 C.
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EXAMPLE 23

7-{2-Chloro-4,6-dimethviphenyl)-2-methyl-3- (i-propvlbutoxy)-4,5,6.7-tetrahydro-2H-

pyrazolo!3,4-blpvridine

CHG-P
Q
£
Me=N,_ |
N
BTN
Me ci
Me
1-13

),

A mixture of 200 mg of 7-(2-chloro-4,6-dimethylphenyl)-2-methyi-1,2,4,5,6,7-

hexabydro~pyrazolo[3,4-F| pyridin-3-one (Example 1, step 5) and 337 mg of

riphenylphosphine in 15 mL of dry tetrahydrofuran was trea

ted with 124 mg of 4~




MH+ | r p observed C d Structure Name mp (C o ~ erve j d) WO
2005/077363 PCT/EP2005/001406 -101 MH+ FCpd observed Structure

whlameMBstC) (Predict, d) 7-(2-Chloro-4,6 0 dime hylphenyl)s2=vathyds N1 406

14

15

20

n-Pr 4,5,6,7-tetrahydro-2H- 7-1 Me-N pyrazalo[3,4-b]pyridine-3- 120.6 415
(415) N carboxylic acid. 122.0 Me CI cyclopropylmethylpropyl amide
&z'b'leﬁﬁ%@@ h O Nod2eyid2meth T e/ 2ethbe fzd MeN under an

g%xl%g[) li %}?%Eﬁ%@?f%te#% h 0%%?1 2 lgt?é%NﬁE%%? egx{}’g' x%%s evapomted and
Nﬁ@;mwwlﬂa(@dr@ea ByfiaMeiNmh chromatography on silica gel eluting with 15%
ethyl acetate/hexane to afford 84 mg of 7-(2-chloro-4,6-dimethylphenyl)-2-methyl-3-(1-
propylbutoxy)-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-b [ pyridine as a colorless oil: ms
(MH) = 390.

Compound 8-2 was prepared according to Example 23 except 7-(2-Chloro-4,6-
dimethylphenyl)-2-methyl-1,2,4,5,6,7-hexahydropyrazolo- [3,4-b]pyridin-3-one was

replaced with compound 1-13.

Compound 83 was prepared according to the procedure described in Example 23, except
that 7-{2-chloro-4,6-dimethylphenyl)-2-methyl-1,2,4,5,6,7-hexahydropyrazolo[3,4-
b)pyridin-3-one was replaced by 7-(4-methoxy-2-methyl-phenyl)-2-methyl-1,2,4,5,6,7-
hexahydro-pyrazolo[3,4-b)pyridin-3-one.

Compound 8-4 was prepared according to the procedure described in Example 23, except
that

7-{2-chloro-4,6-dimethyiphenyl)-2-methyi-1,2,4,5,6,7-hexahydropyrazolo[3,4-b] pyridin-
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.

TABLES
MH+
Cpd , observed
) i: St:ructure Name mp {"C) (predicted
| )
CH(n-Pr), 7-{2-Chloro-4,6-
me—I{t dimethylphenyl)-2-methyl-3-
- N N) (I-propylbutoxy)-4,5,6,7- ol 590 (390)
Me Me tetrahydro-2H-
pyrazolo(3.4-blpyridine
Me




N N trimethylphenyl)-4,5,6,7 Me Ale tetrahydro-2H pyrazolo[3,4- 226-228

1 327 (327) b]pyridin-3-yl]propionamide Me - J WO 2005/077363
wBGHER2,005/0 0 1 406 -102 + Cpd observed Structure Nagemp(3/001406
(predicte d) 1 McOCH,CONH 2-Methoxy N [2-methyl-7 Me N
(2,4,6-trimethyl-phenyl)- 133.8- ~'v" N 7 #Me 4,5,6,7-tetrahydro-2H-
pyridin-3- yl] acetamide Me: N-CE~

135.0 343 (343} pyrazolo[3,4-b

rimethyl-phenyl)-4,5,6,7- tetrahydro-2H-pyrazolo [3,4 5- me-N\W 236.4 N | MH-+
5 rdin-3-ylmethyl]-1,2,3,4- 241.0 401 (401) Me Me observed
ietrghydroisoqﬁrﬁnimerél—ICl)a\dihydrochlorﬂtiTéfIMe EXAMPLE 28p ("C) redicted
-(2-CHoro-4,6-dimethyuhenyl)-2-metb~yl-3-(1-nrop 1butoxy)-4,5 (predicte
6,7-tetrahydro-2H- 5 pyrazolo(3:blpyridine CH(i-Pr)2 0 O Me-N Me-N N 3
N—h—H CH(u-Pr), 7-(2,4-Dichlorophenyl)-2-
Me’*N‘ijj methyl-3-(1-propylbutoxy)-
N 45 .6,7-tetrahvdro-2H-
8- 1 v oil | 396 (396)
a O pyrazolo[3,4-bipyridine
HCI hydrochloride
Ci
CH(@-Pr), 7-{4-Methoxy-2-
Me_N‘Z»Ig methylphenyl}-2-methyl-3-(1-
N opvibutoxy)-4,5,6,7-
8-3 , P ) oil 372 (372)
e tetrahydro-2H-pyrazolo[3,4-
b]pyridine
Dimethyl-{4-methyl~5-{2-
methyl-3-(1-propyibutoxy)-
2,4,5,6-tetrahydro- .
8-4 o oil 386 {386)
pyrazolo3,4-blpyridin-7-yi]-
pyridin-2-yl}-amine
NMe,
CH(p-Pr), 7-{2-chloro-4,5-
Mo, dimethylphenyl}-2-methyl-3-
i- Thut ~4,5,6,7-
8-5 ) M \i-propyibutoxy) 390-(390)
| O 7 | ¢ tetrahydro-2H-pyrazolo[3,4-
S blpyridine
e
HEXAMPLE 24

2-Methvi-3-(2-trifluoromethylphenyl)-7-(2.4.6-trimethylphenvl)-4.5.6.7-tetrahydro-2H-

pyrazolo[3.4-blpvridine




Me /C1 Me C1 Me Me I-15 8-5 A mixture of 200 mg of
7-(2-chloro-4,6-dimethylphenyl)-2-methyl-1,2,4,5,6,7-

whexabvdrespyrazolo[3,4-b]pyridin-3-one (Example 1, step 5) andi332emey60 1406

3

16

15

of triphenylphosphine in 15 mL of dry tetraydrof Iran was treated with
124 mg of 4 WO 2005/077363 PCT/EP2005/001406 103 heptanol and
224 mg of dlethylazodlcarboxylate The mixture was gtitred under an

evaporated and the resijue »
on silica gel elutingweith/ 15 f
yf-2-methyl-3-(1 5 Me™N
SPH-pyrazoiols, 4- b]pynlalne

oil: ms (MH) = 390. Compd 18-2 was prepared accdrdipgto-Fample
23 except 7-(2-Chloro-4,6- 3 ,
dimethylphenyl)-2-methyl-1,2¢%,5,6,7-hexahydropyrazolo-
[3,4-b]pyridin-3-one was to replaced with compound 1-13. &6mpound 8-3

was prepared according to the procedure described in Exar%‘ﬂle 23,

exgepLdhat 00 mg of3 bromo 2-methyl-7-(2,4,6- tnmethylphen 1)-4,5,6,7- tetrahydrom
(2-chloro-4,6- dlmethylphenylg methfyl 1 %4 5 6,7- hei<a opyrazolo[ 4
b] ‘p@rﬁi’ﬁ@]&ﬁ%‘% ng of 2-triflucromethylpheny bommc acid, and 14 mg

/- %ﬂ&ﬁiﬁ@&@&ﬁﬂﬁﬁ&s@hﬁt@@&ﬁamﬂﬂ?ﬂ}l;ﬂ 456 A-dAbxane was treated with a
hex dro zolo[3,4- r|d| elaglefe I
acséoo?a\{ %ﬁe pif"’oé%s ﬁge ESeh n%a mI:gxanr%p i excepmgﬁgﬁg ‘998 placed under

7-@- @h@@hesemfﬁahwméhymiﬁ@em@r@ pon %) @7%@@%%@%@9&@ to room

74%12 éﬂ%%r%%@é&i%ﬁﬁﬁ%'%%%@t a%mgg@q{ﬁed with 20 mL of IM HCl and 20
imethylamino-4-methylp)Tri ethyl-
e el e o e i SRR

obserned Efytﬂaehu@dﬁl g eaﬁm(@h—r@(zm‘le@mﬁ.‘pﬂy GHE7P g etone/hexane as solvent
7-(:Ghigro-4.6- dimethylpheny)): AmmEiV R Y8t 1) 7 (2,4,6-trimethylphenyl) -

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-trifluoromethvlphenylboronic acid was replaced by 2,6-bismethoxyphenylboronic

acid.

| EXAMPLE 25
3-Bromo-2-methyi-7-( 2.4 6-trimethvi-phenvl)-2.4,5,7-tetrahvdro-pyrazolo[ 3,4~

blpyridin-6-one

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;

(]

05 mg) in 25 mL carbon tetrachloride was added dropwise. After the mixture had



(1-propylbutoxy)-4,5,6,7- 8-1 oil 390 (390) Me Me tetrahydro-2H L
pyrazolo[3,4-b]pyridine Me WO 20"/077363 PCT/EP2005/001306 104 1

wiHdds,Gpgpbserved Structure Name mp (C) (predicted | CH{a+R}2dos /001406

10

20

7-(2,4-Dichlorophen7l)-2 Me-N, mehyl-3ﬁ-§%—t§)[opylbutoxy)- NN
4,5,6,7-tetrahydro-2H 8-2 CI oil 396 (396) p7razolo[3,4-b]pyridine HCI
rﬂgf@ﬁﬁlpf%cté {BY 8v%r(ﬂf<1\ﬂ€tﬂ@ }/O%anoi Was added and the mixture was

methY.1PbenY1)-2-methy1-3-(1 Me-V N rop utoxr)-4,5,6,7 8 3 oLI 372
(3735 r’é%&%‘gﬁ%?ra}%?o’f@x&‘ﬁfp ﬁ%l CH{P By diatomaceous earth
Dimdethyk{dedeliiydoHRq dimaetivyd-31{e pragpyib ummﬁ)és M&éd@é&tﬁtﬁahydgﬁesmm

! 0 34:-b'.r |n |Id%§ gg‘,%?) P .
psﬁlﬁ" r?%r%gl ogﬁ]elrhtéa‘te Xtne j"l%:rﬁcgn Pr§v 3 C%ﬁ éia%ied wﬂlc& el to afford 54.4

dirdethytpRenyh22ometiy g 2,4, 6 trimethylmphenﬁ) ,4,5,7-tetrahydro-pyrazolo[3,4-
b]pyridin-6-one {9-4).

EXAMPLE 26
2-Methvl-7-(2,4,6,~trimethvilphenyl)-2.5.6,7-tetrahydropyrazole{4,3-b1 L.4loxazine

w2

“e“"' Y

To a solution of 4~{2;4,6~trimethy1phenyl}wmorphoiin—%one (4.96 g, 23 mmol} in DME
(17 mL) was added POC; (5 mL} and the solution was stirred for 2.5 hours. Excess
POC; was removed under vacuum, methylhiydrazine (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 sclution 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.

TABLES



N _ (1-propylbutoxy)-4,5,6,7- 1 8-5390-(390) C1/1 Me
tetrahydro-2H-pyrazolo[3,4 b]pyridine Me EXAMPLE 24

VB MetiyiZ3§2-trifluoromethylphenyl) PCT/EP2005/001406
-7-(2,4,6-trimethylphenvl)-4,5,6,7-tetrahydi@-2H- pyrazolo f 3,4-bl pyridine
WO 2005/077363 PCT/EP2005/001406 -105- Br 1 / CF- Me-N, N Me-N

Me Me Me / Me Me Me 1-3 9-1]A mixture of 200 mg of MEH+
SJEb@Ho-Z-methyl-?-(Z,4,6-trimethylphenyl)-4,5,6,7-tetrahydro
2H-pyrarolo [3,4shipytidine, 124 |ng of 2-trifludfemethylphenylboreniq”C) ,
agid,and 14 mg of tetrakistriphenylphosphine pal?.adium (0) in; 2 mL of (predicte
dioxanewas treated with a. 5 solution of 210 mg of sodium carbonate in 2 d)

ofwater—The-mixture-was-placed-under—an :ﬂ'mncnhnrn of aroon.and
4 gtef—-Re-RbxXtde-Was-praced-th 1ere-gargon-ana

observed,

20 h. The mixture was gﬁoﬁ%égnﬁ om temperature,
wit

heated to 100
dijuted with 20 3yI acetate, washéd _of 1M HCI and 20

mL of brine, dried‘pver magnesium suffate candievaperated’to dryness.
The resi ) &Il@@g@ltﬁgllllém?](ﬂ}{mtogrdphy using 400
7% adet D yieldin 59-63
24methy yl)-7%2 )24 W%%Yﬂ??p%gnyl) (400)
4,5,6,7-t 4-b]pyridisie mpiHYe31E: Compound 9-6
was pref ; ocedure described in Example 24,
except that 2-trifluoro M 1ylboronic acid was replaced by
2,6-hismethoxyphenylboronic 15 acid. EXAMPLE 25
3-Broma-2- metl&yf%m‘-( 2 4,6-tximethyl-henl2,4 57 tetrahydre pyrazolo 3 4
blpyridin-6-one 7-(2,4-Dichloro-phenyl)-2-
thyl-3-pyrimidin-5-yl-
MemN -: methyl-3-pyrimidin-5-y1 L642. ’
9-2 4,5,6,7- tetrahydm 2H- 1664 360 (360) 1.
" pyramlo[E 4. b]pyndme U |
7-(2,4-Dichloro-phenyi)-2-
methyl-3-pyridin-4-v1-4,5,6,7- 1935
5-
9-3 tetrahydro-2H-pyrazolo{3,4- 1955 359 (359,
~ blpyridine T
3-Bromo-2-methvl-7-(2,4,6-
trimethyl-phenyl}-2,4,5,7- )56
256.8~
9-4 tetrahydro-pyrazolo(3,4- 2358 . 348 (348)
bipyridin-6-one '
Me
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15

20

Br N N~(r) {9-4) Me / Me 20 Me Ruthenium(lV) oxide hydrate (22 mg)

was dissolved in 35 mL water and sodium periodate (684 mg) was added.
wol Nigsppxtdse was rapidly stirred while 3-bromo-2- POT/EP2003/001406

stirred
chloridel and washed
(Na2SQ4), concentra éd, and t)tz residue chromatographed on silica gel,
ejuting with 9:1 toluene/ethyl acetate, to give 672 mg of

Fetraeh}leﬂdeﬂﬁfa&adq?d—dmmwrgeﬁer the mixture had WO 3{005/0 77

Thfﬁml ture wag, the Jiltgred th
Wi

r\‘)_'llf\f—'-tn
1 1
=g
5
o<
SREIN
AR
N9

Q.. .

:—h

methyl-7-(2,4,6-trimechyl-phenyl)-4,5,6,7
Letrahydro-2H-pyrazolo[3,4-b]pyridine (1% 25 505 mgq) in 25 ml., carbon

363 PGT/ qgﬁg 6 -106 stirmgeragiroo(n, tepaperatié-over night, |
sopropanol was and the mixture ;Va& %u]rrgq for gﬁ addltlomgl_gour.

Sinacéols earth and extracted | 253 {258)
The org nlqgemahiéflweiérélﬁé@wm%cgnéﬁﬁj?n
ed. The residue was chromatographed on silica gel

di hIorometha
sulfate [and concentis
o afford 54.4 5 mg of,, _
3-bromp-2-methyl-7-(2, 4 6-trimethyl-phenyl)-2 4,5 Z-tetrahydro

e, (9-4). EXAMPLE 26
imgthylphenyl)-2,5,6,7-tetrah dropyrazolend
bl(L 4loxagME{10 O ON Me- N6 G MEPIFNE MENE Ve Me 9-5 Ta
| solution of 4-(2% ethylph eny&l;)gm}(qrph@ in;3-0hec(4;96 g| 23 mmol)
) DMF| (14T weas added POC13.(5 JL and the sl H? was stired 392
or 2% hours. ExcessPQ\gl‘,lfs Was?le1 Lfn er vac 172.8 (392)

1ethyl}‘%?)/drazmé/I as adc ecﬂiémmlﬁi?résh]mﬁt%ﬁtu e was
f

r 2 hours. eaction mixture was dissolved in methylene
|th water.| The organic solution was drie

2-methyl-7-(2,4,6,-trimethylphenyl)-2,5,6,7- tetrahydropyrazole[4,3-b] [1,4]
oxazine as an off-white solid, mp 10361048 C7

355-TBPS Bh}dﬁng-aééay
The binding assay is based on the assay reported by K. Gee et al., Eur. J. Pharmacol. 1987
136:419-425.

Homogenate preparation: Membrane preparations of HEK293 cells containing either

GABA4 0By or GABA, 0afsy, constructs weze performed according to a modified
procedure previously described by Gee ef 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. Afrerwards, the supernatant was discarded and the.
pellet resuspended in ice-cold preparation buffer (50 mM Tris HClpH 7.4, 4 %C and 150
mM KCD), homovenized for 30 sec using & Brinkmann Polytron PT3000 (se’t{mc' 6) and
centrifuged at 48,000 xgfor30mat 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 0f 0.5 mg/mL. Aliquots (30 mL) of the final
mernbrane preparation were then centrifuged at 48,000 x g for 30 m, and the resulting

pellets were stored at —80 °C until required.

255-TRPS binding assav. Membrane pellets containing either GABAL oufayp or GABAL

0Ly 5y, constructs were thawed onice, resuspended in 10 mL of 50 mM Tris HClpH7 4, 4
0C and 150 mM KCland centrifzged at 48,000xg, 30 mat 4 ®C. After discarding the




20 TABLE 9 WO 2005/077363 PCT/EP2005/001406 -107 H MHt Cpd
observed Structure Name nip (C) rr (predicte d) 2-Methyl-3-(2- CF 3
witiftaaromethyl-phenyy)-7- Me-N (2,4,6-trimethyl-phenyl)- 400 F=T/BPNOS/A01406
59-63 4)5,6,7-tetrahydro-2H- (400) Me Me{pyrazolo[3,4-blpyridine Me
N/-'=N i"17-(2,4-Dichloro-phenyl)-2- methyl-3-pyrimidin-5-yl- Me-N 164.2.
9-2:Pkeh 5:6; 7 -etrpkiidres 2 360n(B60) 166:8 iCtyhatazo I‘mﬁ:ﬁffék bipyniblingis HCl pH
C, N 74 Dictloraspheny- 2, Metby -y A3 ASE-NEN 1235 1,
etr(”élﬁ%/l ro- szo\%%?zqz t[gpF % g 125;}5 b Ai |?1§ - o
TBPS competition studies, HEK293 mem ranes were mcubated with S TBPS (5 oM
final) }and GABA (1 uM) in the absence or presence of competitor at concentrations
5 ranging from 0.01 oM to 10 M in 125pL incubation buffer for 2 hours at room
temperature (~22 "C). Non-specific binding was assayed with picrotoxin (100 pM final
concentration). The binding reaction was terminated by vacuun filtration through GE/B
filters previcusly soaked in 0.1 % polyethylenimine followed by 3x1 ml washes with ice
cold wash buffer (50 mM Tris HC pH7.4, 4 °C and 150 mM KC1). Measurement of
10 bound radioactivity was performed using a Packard Microplate 96 well topcount
scintillation counter. Analysis of competition curves and estimation of pICs values of
test compounds were performed using the software programs ActivityBase and/or Prism

{version 3.0).

compound plCsg
i Pays daPsye
2-17 5.547 6.978
-3-10 5423 6.883
1-9 5821 7.016
15
EXAMPLE 28
Pharmaceutical compositions of the subject Compounds for administration via several -
routes were prepared as described in this Example.
20 Composition for Oral Administration (A)
Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 78.5%
Magnesium stearate 0.5%
The ingredients are mixed and dispensed into capsules containing about 100 mg eachs
one capsule would approximate a total daily dosage.
25 Compeosition for Oral Administration (B)
| Ingredient % wt./wt.
Act’ive ingredient 20.0%




—
Ly

Br 3-Bromo-2-methyl-7-(2,4,6- Me- trimethyl-phenyl)-2,4,5,7- Nr, NO
256.8 9-4 Me Me tetrahydro-pyrazolo[3,4- 258.0 348 (348)

whlpyridin-g-one Me WO 2005/077363 PCT/EP2005/001406 0% wRmas/no1406
Methyl-7 (2,4>6 time hyl | Me_N 1 12 ben}% )V2 5 6 7-tetrahYdro- 103.6-
Me / Me 9-D p7razolo[4,3- bj[l 41 oxazine 104.8 258 (258) 1l4e OMe
Meo. 3-(2,6rRiRIRoxXp: pRenyH-2- methy-7#2, 6-timethyt Me=N;~"169-9-
392 96N nhpnvl\ 45,6, 7-tetrahydro. Me Me 172.8 (392)
2H-pyrazolof§fﬁ8%ﬂ?f%é A OEXARMPLE 27-3%S-TBPS blndlng assay The
binding ascaya@&@sed on the assay reporteggbgg K. Gee et al EUrJ.
Pharrnacol 93 36: - : C
preparation ' htafhing e GABAA aiP272 or GABA
a2(33y2 constructs were performed according to a modified procedure

rlbed by Gee et ) Whole H 93 cells S
e e S S s

7f@89‘%lagl@élr12@1€iﬁ d&ﬁéﬂﬁ%é@‘@?@lﬂﬁ@ tshperiacarieithe peliet Was:g of active

resusnendedJnrihe butierand centifuged.at 1,820 x g for 10 m.
Afterwards, the supern%tant was di caréjra(fl ﬁ&nthe

A

emposmon mistration {
Ingredient : % wt./wt.
Active compound 1.0¢g
Fumaric acid 0.5¢
Sodium chloride 20¢
Methyl paraben 0.15¢
Propyl paraben 0.05¢
Granulated sugar 255¢g
Sorbitel (70% solution) 1285¢
Veegum K {Vanderbiit Co.) 1.0¢g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 mi

The ingredients are mixed fo form a suspension for oral administration.

Parenteral Formulation (D)

Ingredient % wt./wt.

Active ingredient 0.25¢

Sodium Chloride qs to make isotonic -
Water for injection to 100 ml

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 &lter and packaged under sterile conditions.

Suppository Formulation (E)

Ingredient %% wt./wt. !




10

pellet resuspended in ice-cold preparation buffer (50 mM Tris HCI pH 7.4,
4 C and 150 mM KCI), homogenized for 30 sec using a Brin mann Polyt

wond3iB00e6s (setting 6) and 15 centrifuged at 48,000 x g for 3Cpinrat #00E/H61406
The centrifugation and homogenization _grocedure was repeated two
more times for a total of 3 times before resuspending the membranes at a

final proteif
membrane
the resultin

T EORCENRalgR;0f 0.5 mg/mL. Aliqugts (30 mL) of the final

At . ~ahd
g %@ﬁﬂlmg @E@Qt 80 C ifn%él/équired. 20 358-TBPS

binding ass

G?.BAA a

a?oMﬁmbmeglpeﬂeKMGontainin@z&i’:ﬁh’er GABAA a, R2y2 or

10.-ml

ndad
Wwere LIIaVVCU on Ibc Icauapcnucu‘nl .LU m

L) .

50 mM Tris HCI pH7.4, 4 C and 150 mM KCI and centrifuged at
481"@0@39*2@3@*&& At g Aftepdisoareling kel WO: 28051077868 poured into molds

RGT{ERZQ00

mL mcuba

studies, H

and GABA(
concentrati
for 2 hours

assayed WITITWL,éULéﬁUH (166-pM-finat—conc¢
ated by vacuum filtration through GF/B_filters previously

was termin

soaked in Q.

108

|on uffer ((50 mM

l{g%ﬁ@ﬁﬂbranes were incuba

(] nl\ll\ inthe-absenc

ledutth 35S-TBPS (5 nM find

o nf comnetitor-at

oSS FARGRG HFS

o-Or-nrocoe
CTToC Ul PIUJC T

m0.01nMto 1l

Cn UL CUTTTP T tUTatt

“pzﬂzr in 125L incubation buffe

aroofiv temperature ( 22 C). Néh-specific binding was

Masgelyéthylenimine followed

itration):-The Uilluillg reacti

By 3x1 mL washes with ice

cold wash |

Measuremé

wier (S0 M TS PICT pH7 4,

2nt of 10 bound radioactivity wa

Z7g and 150 MM KCI).
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Microplate
curves and
using the-se

S it scintillation coutet

. Analysis of competition

gstimpdtionofkplCSvalues of te
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andlor Dr icem...(\arcion
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6.883 1-9!
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(V)

f

9 supernatant, the pellet was resuspended in 30

Tris HC1 pH 7.4, 25
;'EC}B&QiéHE%H&?Qﬁ @g

approximately 0.5mg/mL prote

and 150 mM KCi) at
S- TBPS competition

)

-

=

ATl 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 q.s. about 100 g.

Nasal Spray Formulzations (G)

Several aquecus 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 e;"campi@ microcrystalline cellulose, sodium

L IO S TN D T
CATDOXVINETaYICEUILOSE, dextrose,

[ R,
T4 TOE

like. Hydrochloric acid may be adde

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, compeund, composition,

process, process step or steps, to the objective spirit and scope of the present invention as



routes were prepared as described in this Example. 20 Composition for
Oral Administration (A) Ingredient % wt./wt. Active ingredient 20.0%
wih-86106€,72.5% Magnesium stearate 0.5% The ingredients aremixedsand: o6
dispensed into capsules containing about;$00 mg each; one capsule
would approximate a total daily dosage. 25 Composition for Oral
Administration; {B).sIngredienti%catind rictive ingtedizht 20896 MIQ from the true
2005/077363 PCT/ER2005/00140 Si % -
SRR B L Sad R T T e Y RS e o the
Giptlywiny|pyirotidite)e) wi0oe:F helisgeane strard Coribinedchrid Grantnstes
u%@@e solvent such as methanol. The formulation is then dried and
formed into tablets (containing about 20 mg of active compound) with an
s appropriate tablet machine. 5 Composition for Oral Administration (C)
Ingredient % wt./wt. Active compound 1.0 g Fumaric acid 0.5- Sodium
otilarigen2sOpg: Metpyl patiabenrd. pSigicRiopylfaraiseho A5 Geat raniabserby
SHOa 23,24 Ly orblial (10l onk 42850 MESANM KV andehi 4ais cach

gpfﬁéfavo ng | 5 ml Colorings'0.5 mg™ Distilled water g.s, to, 100
rridividual patent, patent application or publication were so indivi tally denoted.



The ingredients are mixed to form a suspension for oral administration.
Parenteral Formulation (D) Ingredient % wt./wt. Active ingredient 0,25
Sodium Chloride gs to make isotonic Water for injection to 100 ml 10 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 solutior istAade up to weight with the
remainder of the water for injection, Etc-ed through a 0.2 micron
membrane filter and packaged u%%éa'r'Eiégrg'nle conditions. 15 Suppository

Formulation (5) Angrediont WO 200R/I7 165 RCJIER2A0R/A04400 ¢ L b dicameat

Active ingredient r o Polyet yé’ne glycol 1000 74.5% Polyethylene
glycol 4600 5 HY6 TR ST SRS Hre AratalrtRathar R Rk aN i modulator
steam batly ame,pesrsd:tnto molds containing 2.5 g total weight. Topical
Formulation (F) Ingredients grams Active compound 0.2-2 Span 60 2

Tween 60 2 Mineral oil 5 Petrolatum 10 Methyl paraben. 0.15 Propyl

paraben 0.05 BHA (butylatedhydr Ixy 0.01 anisole) Water g.s. 100 5 All

of the ingredients, except water, arg~combined and heaa)lted to about 60C

with stirring. RN, /(iz)m
N IF )'e
3

R

wherein:

10 R! is CRR'R®, Cu1p-alkynyl, chlorine, bromine, -(CH),S(O)R,
(CH.),S(0),NR,, -NRSO.R/, -C(=2)R or tetrazolyl Cyos-alkylene-IIa or -ITh:

15

3

,R
N[N N-—
Vg AN
€8y, N”N : (CEL), 1}:"
N S, . e th
Ta b

20 R%is hydrogen, Cys-alkyl, Cs.5-cycloalkyl, Cs-s-cycloalkyl-C --alkyl, Cis-alkylcarbonyl,
Cr.g-alkylsulfonyl, aryl, or aryl-Cyps-alkyl, wherein said aryl or arylalkyl is optionally
substituted with one or more substituents independently selected from Cyg-alkyl, Cp
s-haloalkyl, Cy.s-alkoxy, and halogen; ‘

25 R’ is optionally substituted aryl;



A sufficient quantity of water at about 60C is then added. with vigorous
stirring to emulsify the ingredients, and water then added g.s. about 100
g. 10 Nasal Spray Formulations (G) Several aqueous suspensions
containing from about 0.025-0.5 peyggnt active compound are prepared
as nasal spray formulations. The formulations optionally contain inactive
edlent such as, for example, microc talll ellulose, sodium

%Eéﬁf}ﬁf?él ¥q§‘édr£ﬁ8‘ir?g éd“'t:% gﬁ)}drOCAUOI‘IC acid may
be added to adjust 15 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 20 embodiments hereof, it should be
understood by those skilled in the art that various modifications maybe
made to adapt a particular situation, compound, composition, process,
process step or steps, to the objective spirit and scope of the present
invention as WO 20051077363 PCT/EP2005/091406 12 defined in the
claims. Such modifications maybe made without departing from the true
spirit and scope of the invention which should be determined with
reference to the following claims, along with the full scope of equivalents
to which such claims are entitled. 5 All patents, patent applications and
publications cited in this application are hereby incorporated by reference
in their entirety for all purposes to the same extent as if each individual
patent, patent application or publication were so individually denoted. 113
- Claims 1. Use of a compound according to formula | for the preparation
of a medicament 5 useful for preventing or treating disorders alleviated by
a positive allosteric modulator of a GABAA receptor: RLACAz (n R'Nt
IMNINY
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R13 wherein: 10 R'is CR'RdRe, C2.10-alkynyl, chlorine, bromine,
-(CH)0S(O)"R', (CH2),S(0)2NR'2, -NR'SO2R’, -C(=2)R’ or tetrazolyl
COg3-alkylene-llaor -llb; 15Rb IraN t~aN RnllaJIB 20 R2 is
hydrogen, C1_6-a kyl, C3.6-cycloatkyl, C3.6-cycloalkyl-C1-6-allcyl,
C1-6-alkylcarbonyl, CI.6-aIIcyIsqu6n§f‘,5ar§/l, or aryl-Cl.6-allcyl, wherein
said aryl or arylalkyl is optionally substituted with one or more
substituents independently selected from Cl.6-alkyl, Cl_ 6-haloalkyl,
C1_6-allcoxy, and halogen; 25 R3 is_optionally subs itutng aryl; ~114 Ra
anﬁthér%diMéﬁéﬁ?féﬁﬂ?%%%géﬁ %‘%’é}f B- Iﬁi}#glt&%e and %déare
hydrogemn angyRe.isiCit-BralkytnonR artlRd together are CI.6- allylidenyl
and R’ is hydrogen or CI-6-allcyi; 5 R1lis hydrogen or Cl.,0-alkyl; Rg is
C213-alkergeRoishydedgsn or C,.3-alkyl; R'is C,.3-alkyl; 10 RR is
hydrogen, Cla:&-al I, C2.6 a keryl, C1.0 heteroalkyl or pyridinyl; A is CH2,
O,R\Sg'éf”rﬂﬁf%ﬁ f'&’or H,H; Zis O or NOR’; Rau' and R are each
indgpendenthy selacted-fidmi;the group consisting of hydrogen, Cl.;- 15
alkyl, CI-C6-hydroxyalcyl, Cl-6-allcoxyalkyl, Cl-6-allcylthioall71,
caﬂb’dﬁ)ﬁ@la,lkﬁlkyl, Cl-6-allcoxycarbonyl, Cl-6-alkoxy-Cl.r alkylcarbonyl,

acyl, C3.6cycloaleyl, C3:6= cycloal eyh-Cliz-allrylnda:C3idinyi;
cy%élm%ﬁé- Héy , E’,dl’.gﬁ%%%ngﬁk&'tl-&ammu%@alIyﬁy@aminocarbonyl-c.
alcylicyanoCE3:alieyl, C5.g-heterocyclyl, heteroryciyl-C,-3 alryl, aryl,

arx#sc&.g-?gkﬁ. heteroaryl, heteroaryl-Cls-allcyl, phenyl-Cl.s-allryl,
dip gnyl-é .,20’§-allcyl, and ClI-5-alkyl substituted with both a C3-0
cydidalihar ¥ phenyl group,

0" and B are each independently selected from the group consisting of hydrogen, Cie-
alkyl, Ci-Ce-hydroxyalkyl, Cy.e-elkoxyalleyl, Cy.g-alkylthicalkyl, carboxy-Ci-s-alkyl,
G, s-alkoxycarbonyl, Cre-elkoxy-Crs-alkylearbonyl, acyl Css cycloalleyl, Caus
cycloalkyl-Cins-allyl, di-Ca.s cycloalkyl-Cros-alleyl, C,.¢-heteroalkyl, Cg.s-aminoaﬂcyli
aminocarbonyl-Ca-alkyl, cyano-Crs-alkyl, Cs.g-heterocyelyl, heterocyelyl-Ci.s-alkyl,
arvl, aryl-Crs-alkyl, heteroarvl, heteroaryl-Cy.s-alkyl, phenyl-Crs-allgl, diphenyl-Ci.
s-alleyl, and Cys-alkyl substituted with both a Csg-cycloalkyland a phenyl group,
wherein each of said cycloallyl, phenyl, aryl, or heteroaryl groups is optionally
substitited with one or more substituents independently selected from the group
consisting of Crg-alleyl, Cs-haloallyl, Cy.s-alkoxy, amino, Cr.s-ellylemino, Cra-
dialkylamino, hydroxyl-Cy s-alkyl, cyano, acylamino, Cy.s-alkylsuifonyl, Cis-
alkylsulfonyloxy, and hdlogen, and each of said amino groups is optionally

o 9 .
monosubstituted or disubstituted with Cis-alleyl; or
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w

wherein each of said cycioaTcyl, phenyl, aryl, or heteroaryl groups is
optionally substituted with one or more substituents independently
selected from the group consisting; @f Cl.o allryl, Cl.6-ha oall yI,
C1.6-allcoxy, amino, C,,-3-alrylamino, Cl-s- dialicylamino,
hydroxyl-Cl.3-alcyl, cyano, acylamino, C1.3-allry'isu l, & 253 form an

Kty oy B15h S MOt AR BTh S it g, o 2
optigeally-rondsthstityted DrhisabStitotdtnate @1 S0akyF HP - FITE g n
R and R are taken together with.the nifegen, oavhichheyareatiached
forTY an eterocyt;iyl or heteroaryl nn g selected from @edgoro .ceasist ng
of b SNty S0 BTRBHANE FOTORTEe A B Ay aToay e,
1’% ’% ﬁ'&ﬁ&%@ﬁ&ewﬁﬁlimﬁﬁlﬁﬁ tet'r@iwﬂmisp)ﬁ@ BlRTEazole, and imidezole,
tetrghydropyrimidine, hexahydronytimidine. oy azolidine cpiperazine;ets
mgfﬁ?fglﬁ%e, irhlélazoﬂfhé, pyrrole, pyrazoie, and imid o&e Wher?I eac
saidl rirgs fooplionaiRPstBEHiRE AARItAT6HE BF F@"s%éﬂ’stig}éﬁ?g delected’
froglmghgl&rgg@pgx@g&@ﬁmp}aﬁ@rp&yﬁmﬁﬁéﬁﬁlkwl,@f’ﬂﬁariyidmxvalkyl, 35
CL bralkoxy, Ci-b-alkoxy:CLe-AlInt G Gaminaalil ac3cuaminasony,
arAMOCArBoRYI: aminocarbonyl-C1-6-allryl, aminocatbonylarnino,. . .
anfinesiifonyfonCiBLatkyABHTONYIARTIAG: 2Pn AT SRMGHAMMG - AR PHERVI,
wherein each of saigs e P%grfmﬂ@ﬁw?mpﬁ@mlmmlmsﬁuﬁeﬂm@hmew
more grqups independently, s rom,C1.6:allryl, €1-6:haloalkyl, 4i-c.-
Cis_%‘?%%% R rﬁ'&i@-@iéfﬁ?“ﬁ}a%r%ﬁ’g%‘i-%%%éﬁ%igéﬁi%bf,aaﬁh?ihaldgéﬁf .
anglBathroh saitddrmipes el 8 6PIERHATY M BHOSIBSARIREESF
disubstituted with £ +B-aleyl:e isicontained inapyeietidinglin piperizifdiky,
morpholinyl, or pi er,azin#ggoug;,m'&s-l or'2; nisOto2; 10 oisOor2;
piSCREBL BT AR A B0 MR BB FREERIE S hon-racemic mixtures of

.m igamers, or pharmaceutically acceptable salts thereof. - 117 15 2, The
.Lé%etoag_cording to claim 1, wherein the medicament is useful for the

" Yreatment of anxiety disorders, as panic disorder with or without

0 iadbraphobia, agoraphobia without history of panic disorder, phobias,

5 i80@Gi@kphobias; obsessive- compuisive disorder, stress disorders including

or %?E}G%cri%lélms%trlge%?gage%fg SUeSS SOdes; crures of isomers, or pharmaceuticaily

acceptable salts thereof.
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generalized or substance-induced anxiety disorder; depression or bipolar
disorders, 20 single-episode or recurrent major depressive disorder,
dysthymic disorder, schizophrenia; learning and cognitive disorder,
Alzheimer's disease and attentian deficit hyperactivity disorder; sleep
disorders and disorders of circadian rhy :hm, convulsive or seizure
disorders, as epilepsy and pain. 25 3. A pharmaceutical ¢co ition for
2. prevbating of wedngalidsitets GIEUFAL BW%%%%%L& (qul%?r%qu
tb[mgrgéjgggrﬂh &fz%%éoﬁgﬁpi%%@&m&ﬁaﬂcﬁ@ﬁuﬁﬂﬂmmyhébm
herapeutica %&)g ective amount.of a.compound of formulla;| aceording.to
a goTyronbiareaT efsitRs O B, Miidual isomers, racemic or non-racemic
Jnixtutes afisametsesoliatds shypdratiog gophrReEGHeHIAF HECEFATE <"
salts thereof admixed with.at least ane dilvientsrexeipientorobartsos dThe
EPHAHTSCSUtiEal composition according, fo cl irﬁ,wr&(larein said 1. schizonhrenia;
st pharFCEetTA SOFAPISRIBT R TS q‘bsrofﬁ%ftr%iésm?]er?ﬁco %Ogrxi“éfym F S
fiaaigers; e pario alatdenitioor ilhout agdreptive afsrapROBE
_Wlt out nistory of.panic ) SO ! HaSsive or seizure
d@%ﬁﬁ%&éﬁﬁ&%ﬁ%ﬂ I%%%%%E g‘%r%%g%%olsr%%?gﬁcluding post-traumatic
dianfleagutesstienss eisareer, generalized or substance-induced anxiety
disorder; depression or 1o bipolar disorders, single-episode or recurrent
major depressive disorder,. dysthymic. disqrder, schizophignia;{edming2 by a
3.and'cBEHTRE TEB %%?R?zsfgeé{?nb%;gaﬁgghag”a%\%%?f;%?(%eﬂ?it 1, _.j .
hypaigetdlidisarderssleep disofdbPe arfd dRIGFAETS GPERMATIAR Mythm, > ©
copuHisiRiOnseizRreidisaideis, cRnepiepsyrnd faimuls 5 arconHRSIGFLPRE Of
Formulal: R" R"N" ~-~Y I3 R wherein: R" is CHRrR-, C2.io alkynyl,
C1_6 haloalkyl, -(CH2)0S(0O)"R', -(CH2)0S(O)2NR'c, -NR1SO2R', or
tetrazolyl Co-3 alkylene lla or llb, b N 4 N (CH2)p 1~ " -4- Rh



lla lib R2 is hydrogen, or C;_6-alkyl; 25 R3 is aryl optionally substituted
with one or more substituents independently selected from the group
consisting ofCls.allcyl. C,salkoxy, C,_6_alkylthio, C1.6_alkylsulfonyl,
aminosulfonyl, C,_3monoalkylamiadsulfonyl, C, ;_dialkylaminosulfonyl.
halogen, Cl- 6-haloalkyl, cyano, nitro, and -NRa 'Rb, where 119 R and Rb
are each independently selected from the group consisting of hydrogen,
claims ECah@, aligilvidod! Gi@uiky|casboiy | oR A48 FRLIye MBKBIEDd aﬂriﬁIOIW@SrsSOIVﬁT“S
1 Y, Yivn! g
rydrates B B T T emleyt Roe LD ¥ o g diuen
excipienZisGOINOR,; 15 misli nisOto2;- 0 is 0 to 6; pisOto3; and individual
Isomers, racemic or non-racemic mixtures of isomers, solvates 20
hydrates or pharmaceutically acceptable salts thereof. 6. The compound
4, ThehilaimbvhertirnRpissThiRiRgrdegtio-alkymy, (GO SEB) rRarmaceutical
co&@%}%%@i%@@l@f NRr Q2R (El:phalerdlon o, tetmzolyitiadx with or

ene llaor Ifo; R1 i CI -6 allcyl, R2 Is hydroge l; R3(|:
w@mﬁﬁaﬂ%%%w@a ?}ﬁ R 15ep by z%¥ P% g .ng'i.%f’ %?kg sockl

%Eﬂ@@@ﬁﬁés@feetampﬁimﬂmmd%,lst(&-ﬁi)@ﬁ@g Rth(d;ﬂg;@@(@}gm@g and

} 51821804045, Q<30, &isPhe-sampeund
ac{lg%cgcidfna st%)?% alr%??E uv%llze%qeﬁmﬂlg?%ls eh%h |and R2 is mecﬂisyﬁé C%etcfli} Thg:
a

|
o bipr SRR SRR P ERR TS WGP ATSAD] cﬁgneﬁla
dif3dis, mﬂH@)éE@ézeimdar&aag@na'hegnnm@dunﬂianc&mﬂmgm eHars whserein

attentz%zgecti %%'K{z&a?a??tﬁlkt}’&%?dﬁr, 31513 SismetyLoretiylders of circadian thythm,

comvulsive or seizure disorders, as epilepsy and pain.

Rl .
A,
/\"‘I (CE,, @
]
N e
N 1?»/& v
RH
wherein:

R' s CHRRE Cupo alkynyl Cis haloalkyl, -(CIH2)eS(O)R’. -(CHi}oS(O)NRY,
NR'SO,R’, or tetrazoivl Cp.z alkcviene Iia or ITb,

15 5. Acompound of Formula I

54
i,?i“l\f PA
N
(CHy), N'}N (?Hz}p}\g/
——— i
Ila b

R?is hydrogen, or Cy.calkyl:

R® is aryl optionally substituted with one or more substituents independently selected

£
L

from the group consisting of C.alkyl, C;.salkoxy, Ciealkylthio, C;.alkylsulfonyl,
aminosulfonyl, Ci.s.monoalkylaminosulfonyl, Cy.;.dialkyviaminesulfonyl, halogen, C;-

s-haloalkyl, cyano, nitro, and -NR*R” , where
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120 11. A pharmaceutical composition for preventing or treating disorders
alleviated by a positive allosteric modulator of a GABAA receptor said
composition comprising a therapeutically_effective amount of a compound
of formula | according to any one of 5 claims 5 to 10 and, individual
isomers, racemic or non-racemic mixtures of isomers, solvates hydrates
or pharm)_ac%ldtc'{c@ty acceptable salts theneot admizet avithtat lgastponensisting of
diluent, é\xciplent or carrier. 12, Us ,o{ a om\gpund of formula | according
to claim&BiteZEn fortAe praparation's c51£1%_l|’ﬁ’edicament useful for
preveriting, e dreating disdigers alleviated by a positive ailosteric
moduylator.of a &AI\‘I%‘AA receptor. 13. The use according to claim 12,
wher8insaideredicament is useful for the treatment of anxiety disorders,
as pa@ﬁ@sm&emﬁﬁilfﬁlbr without agoraphobia, agoraphobia without 15
history gf@%rggﬁi,sorder, phobias, social phobias, obsessive-compulsive
disorder, stress disordess ineludi =traymaticameacute stress
disorg’g]rs; %é%%%ﬁz?@fﬁ?ﬂ%ﬁ%@ﬁﬁighnxiew deil};order; depression
or bipolat-&isorders, single-episode or recurrent major depressive
disorggg, dysthymic disorder, schizophrenia; learning and cognitive
disorder, Izjlr@ er's disease and attention deficit hyperactivity disorder;
sleepzdf’s rdfe S&S%)‘ and disorders of circadian rhythm, convulsive or
seizureiglisorders, as epilepsy and pair..

‘nis0to 2y
pis0to 6
pis0to3;
and individuel isomers,

hydrates or pharmaceuticaily acceptable salts thereof

racemic or non-racemic Imixtures of isomers, solvates

6. The compound of cleim 5wherein R is CHRRE, Cp.po.alleynyl, (CH2)o3(O):R,
(CH)o8(0)2NR, “NRSO;R, Cy.s haloalkyl or tetrazolyl Co.s alkylene a ox IIb;
Ci.s alloyl, R*is hydrogen ot i alleyl; R is optionally substituted aryl; A is CHa;

Rlis
Yis

HHandmis L.

7. The compound of claim 5 wherein B! is (CEL)oS(O)nR), (CH)eS(O)NR, -

NRSO.RY R? is methyl or ethyl; nis 2and 0 s 0.

A - . 1. + A H I b
8. The compound according to claim 5 wherein R} is ethynyl and R* is methyl or ethyl.

2
. 1 ' I 1 .
9. The compound according 1o claim 5 wherein R’ is tetrazolyl Cos.alkylene Ila; R is

methy! or ethyl.

i im 5 0 R s tetrazolyl Cp.s allylene Iihs R¥ s
ne i
10. The compound according 1o clalm wherein R* is tetrazolyl Co.s alkyle ;

methyl or ethyl



11. A pharmaceutical composition for reventine or treating disorders alleviated by a
P g g

positive allosteric moedulator of 2 GABA, receptor said composition comprising a
therapeutically effective amount of a comp ound of formula [ according to any one of
5 claime 5 to 10 and, individual isomers, racemic or non-racemic mixtures of isomers,

solvates hydrates or pharmaceutically acceptable salts thereof admixed with at least

one diluent, excipient or carrier.

19. Use of a compound of formula I according to claims 5 to 10 for the preparation of a
10 medicament useful for preventing or treating disorders alleviated by a positive

allosteric modulator of a GABA, receptor.

13 The use according to claim 12, whersin said medicament is useful for the treatment
of anxiety disorders, as panic disorder with or without agoraphobia, ageraphobia without .
15 history of panic disorder, phobias, social phobias, obsessive-compulsive disorder, stress
disorders including post-traumaticand 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

5o and disorders of circadian rhythm, convulsive or seizure disorders, as epllepsy and pain.



