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Gabanergi c Modul ators This invention relates to the
use of conpounds for the preparation of a nedi canent

woaoosmoeiek at i ng subt ype GABAA receptors and f OPCT/EP2004/008767

treating a subject afflicted-with a disease alleviated
by nodul ati ng GABAA receptors with heterocyclic
conpounds, nore particularly, to substituted
7-arylindazol e, 7-aryl-2H pyrazol o[ 3,4-c] pyridine,
7-aryl - 2Hpyr azol o[ 4, 3-c] pyridi ne and
7-aryl -2H pyrazol o[ 4, 3-b] pyridi ne conpounds and salts
thereof. The invention further relates to novel
het er ocycl i ¢ conpounds and pharnaceuti cal conpositions
cont ai ni ng sai d conpounds. GABA, _4-ani nobutyric acid,
is the primary inhibite#anegigdedulators i n the brain and
mai nt ai ns a bal ance between excitation and inhibition
of neurons. Three nmjor classes of GABA receptors have
been identified: GABAA, GABAB and GABAc receptors.
GABAA and GABAc receptors are |igand-gated ion
channels (LA C), while GABAB receptors are Gprotein
coupl ed receptors. The LA C receptors are
'hlﬁE ivepeeH AllERES o ClkINeiof edinpdurtis-forbthe Prepdratiopiof 3 medtbament for

p, and q subunits. Each subunlt contains faur

db]ﬂ’ah@% pariRafgABbnEscerors TR fou treating aarbiaeiistedwith a disease

[ | W 0

VAR Pefio ki GREA KoloRiiol RAeAERNE SohAMABIRE

partlmniani)a(te buhstituted b@p/hnéeméeeﬁ -arfle2EB-pairedolo [ hvéeimyaidéne, 7-aryl-2H-

G PR A B o

thereof. ﬁIhengvem@od diirithee relhiies wormyoklictéroeyclin dompeunsiiood|

?%asfh‘% Q{‘Hc%loc%n‘g%)tsﬁrg‘ﬁ'so‘ccln% giné%gﬁwo Hdunlif s known that

om nant arylng a subtypes.
Subtype assenblies containing an subunit are present

R e B el BB R M & BpRTtn
aafeaht & ba;lanmhetwerenmgcrandn ah@ indiibiion®f sewoas. tTiu@gtmtanr classes of
unt. f oL pabadt 1 R BIROCLILUR AR QS AR GABA
PRI Oh pAn HERHAR CHR | ERBACIRUT AR R xe A
a'r[di‘%gfﬂﬁu respiord 89 ﬂigdlﬁi‘ 436l ba3hanBILINIE), aﬁs]@rﬁﬂlﬁﬁesreceptors are
contalnlng an subuni a ressed predom pant | y
e e L L L
R SR e agouit, 4 33{3 ELECEBh N Sohtins @&rrrﬁémbrzn@ spanning

técéptor su type asse I es appear
tbeadE3Than - asmembﬂmman(ahld Qvidrnein age eiaracelhlémamdhhe Res

1995%@3%&91@@@@ B2kite struafDOUD pEAPAGSEEPHRES:GY ePhPlar

loﬁpﬂi&avdéﬁm]ze)ﬁffl azd g nenbize spamdhg gegmrtséM thablib and G.A.R.

Biistol e b AP B8 2Bt F e steroi ds anc
et hanol . The BZ binding site ~

While studies gare continuing to define the composition and anatomical distribution of
GABA LGIC receptors, it is known that the dominant motif is 20231y with varying o
subtypes. Subtype assemblies containing an o subunit are present in most areas of the
brain and are thought to account for over 40% of GABAA receptors in the rat. Subtype
assemblies containing cxB23Y2 and asPnyass oligomers are thought to account for about

18% and 17% respectively of GABAA receptors in the rat (R.M. McKernan et al. Trend
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is the nost explored of the GABAA receptor nodul atory

sites, and is the site through which anxiolytic drugs
weuals/aes9ei azepam exert their effect. Early radColEPgmmndos7e?

bi ndi ng studi es suggested the gexistence of two

di stinct benzodi azepi ne-binding sites: BZl and BZ2.

i I | cal
NGBl O 07 SRR e SRR R 80 6 e
prratloirx theihi thahippbbarapls adwortet amhate Towght o tepeeserssbout 4% of

ant GA recept or subtype. Two O ' .
FHHr e T nt R PinoS bl iR e AR bl appear tobe
tﬁ@@ﬁ?zt, Hi By A RS AX hARIEPY, AssbrabiReH. REIRIG et bhBlelifIch Res. 1995
GABAA receptor repertoire. Pharmacol ogically, the and
20(53:63t¥89bes appear to be equival ent to the BZz2
subtype. The physi ol ogical role of these subtypes has
hitherto been uncl ear because sufficiently selective

Adldoreivat GABAAanceptimn centeinepluralifiikofalistinctrmedulatdsy sitassemesof
vﬁ{sffei} %@Qﬁg%fﬁﬁgitﬁgélpg}?%@&? LdiPoe. Ohgr HJdﬂatgxlx sk Ciabib¥e allosteric

3A receptors and are arm.n%. ]
sitescfonpetotekidebarbiineasess idvadactiselsteridsemd etfanohnihedi4 binding site

RRIA3S LA ARY A CABRANCOL AL GBS HEL Sn@RINBSite throneh
anti convul'sant's.” Benzodi azepi nes, wth relatively mld
veiiclearedidlpiie druga fidirad @ihzepana bxest their effect: Badhayadioligeand kigding

i . t ' . . |
A PO IBSRS S U S SLURRIBp PR RIAT e s o
BeizhtBhed Zleiubtype hns feenesbaivn 'rccnge prargedaogiodly equiveledeioreGABAA

e R B B B P A R B s
rgﬁ%?f)fér?éan? Fe% 18t s@)’tﬁje. o oAeE g‘?ai(tr%o%ﬁgatigﬂg %e the oBy2

probés o eptor'‘subtype s ctivity and hol d

Al ﬂﬂ:ﬂ?%e‘é.ef etHEP Klges S &Gty Srprgdftately RAGHE 65% of the total
conﬁg?ﬁ?ng the égir subuni t havegﬁgen cléésified as

GABAAparpsenepdartone. Peaeptdogically the capy:end aaPesy2 subtypes appear

cl assi fi.edas di insensiti.ve receptors, .

(P ERERL orthe BLg RO pe Bt BaleRGOR R s pilypes has hitherto
Ieed ahtleqr trogliss ehfficichtte sdldcendnisewe apoigenisisaveragnknown.
sedatives (R M MKernan et al. Nature Neurosci. 2000

3(6): 587-592). Hypnotic/ sedative conmpounds wth
TheHagbittted bnd bathiod hizéminestvrge smbhy fie flrswiintrelnuseful modulators

identified (D.J. Sanger a H. rtere Dr.u
26T DA T o e S s RReT G RRED R ks for
diﬂfkeﬁl id_élf;hl%llsﬁofiJ ﬁhcg@thaﬂpsgehiyﬁriccdi@gmt andoopoidowisildahat

el ective ind.to e..benzodi azepi ne, si t F to .

Pha szt Bk Pl I aE i L bR barbiturates
\@ﬁaﬂ\b@se@mlﬁr%% slicﬁcéﬂgttl@f U@Fbaﬁﬁﬁ]teﬂ?y, afanyaf dre eatlg bémrodiazepines
posifive allosteric ul ators) o A receptors. ..
ettt R e oS Gee o BFauRt copnitive
Re G| dtaif) Petatiatibh of @hir b Bfferts, (MBaner andoeittdraival.
i nverse agoni sts (negative allosteric nodul ators).
I nverse agonists dimnish the ability of GABAto open

TRCAREAEes G gdatSandmbRuiler iblagp hote affordrduncle stibidd probes of

bi nd sel ectrvel yto t nzodi azepi n .
receptor subtype select)llvtity anH%oPcF out tﬁle pron%se OF more selective agents. Receptors

containing the o, 0z, 03 Or o5 subunit have been classified as diazepam sensitive
receptors while oy, or o, are classified as diazepam insensitive receptors. In particular,

the o; subtype has been associated with sedation and a; selective ligands have potential
as sedatives (R.M. McKernan et al. Nature Neurosci. 2000 3(6): 587-592). Hypnotic/
sedative compounds with preferential binding for the o; subtype have been identified (D.
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site and yet have little or no effect on GABA

activity, but can bl ock the action of GABAA receptor
wagesigés®2or i nverse agoni sts that act at thi SPeTEE2@AB08767

referred to as antagonists. Agpnists that act at the

benzodi azepi ne site exhibit anxiolytic, sedative, and

] IB4Rp&tang }efm@bbstereW@Nsa)ﬁfgmemdsww ay(3803-330). rfeditic,
agonl sts s site .eli.cit anxi ogenl C, cognl tion

haHRvEACH H@gesarﬁ le3h 86 BRVAWES LT f ects. The sel ective
GABAA receptor agonists al pidem and Zol pi dem are

clinically prescribed as hypnotic agents, further
Hipt selegtively bindterthe bepzodmzeniee sitegjan togysher allosteric sites,

aﬁ§ %HHAI@:E %Qje a\’Uﬂﬁt? ok BAWA BHpeR GAHAA ?gcki%%r ESnBd LAt £8nists (or

hr ou feceptors containing the subunit.

pA&lew %JQQEFV maghgars) eEeABAeeginTE s Compareds that iatesaqt with
aHB’é%@nc%?ﬂe?Bﬁﬂ IY%laﬁfveW hbdtibe tﬁ@ Qutfb"n RIS Qllér&'aﬁed inverse agonists

relativeto thé subunit_ should retain anxiol yt

(negative ellpstericimedulatarse-envpise B@i‘%ﬁtf gllntIQISEéth@llsw&ﬁA&A to open
r@éeﬁﬁyr cﬁgt?rgﬁss AWRi-gR a@srcﬁ BRBERMN BhSbial sél@&%ﬁle%o ﬁgeo&n%cﬁazepme

e m g ant agoni ze sedati on or
séa@rs%ﬁet@yv aloatl@ efect 8a |G R4 gativitiicbuticgm hlpsk ﬂw&tl@@eﬁGABAA

E@F&n‘qg&fn S Uk invkRe 5€&ﬂ§t§ e 8Rde ﬁﬁ@ﬁt% a&@f"e‘fé&éﬂ th¥s anta%omsts

ese receptors 1s common. rrpoun S wmt
Agonipstschaiiastintatie bolzgdinetning sitgiexibitanxplticasedativeg pydhypnotic

t,
SR8 R R el A58 sl SR 0 Bl O
Cleggestenhmng» h@dmonmat e@'@t ype is responsible for
the anxiolytic activity (U Rudol ph et al. Trends
Phar macol . Sci. 2001 22(4):188-194; K Low et al.

'I&éioq RelectRe @A RO rek3ftot Sgkjmstshzdp&l%ﬁr andazoljsiééraatd almically prescribed
verse agoni ear. t anxi ogenjc and . . .

2 Swwﬂgg%tmfﬁ{tﬁer SRS ehing fEewdcash o oBs sulgtipn ewprigisd with

1&8% g&.{%gﬂ% ctﬁﬁgs % %&é&ﬁ&éd\ﬁﬂ%ﬂ@ﬁﬁ "I‘é’c%}){o?@cdﬁ%lﬁ:ﬂg'tﬁé 0, subunit.

out acttvating th

M@fﬂﬂ‘iglﬁ GBlaY teveptSt dgon(sBAVDICH hRyraciatibet selkétbirel) witlehy o and/or
cl ass of non-sedating anxiolytics. O her non-BZ
tls@ocembma r@@sﬂe toghieipasubugitshguld iretaineacixidytic agtixitowith ageduced

{) &l lcci %aulse se ?tgctgl F[?sr(])y Jnﬁsﬁv?#’?@ Sfénan%ge Sﬁllgs F% é%‘?rrrsﬁ L'%Ql%sts at the
o@%dbiy?@ BBt dn@agdfiza SEREbALEHyPHJsE cheRAbiydY n@sllators.

cognition. Approximately 20% of the hi ppocanpal GABA
receptors contaln the 0:5 subtype. The hippocanpus is

Stefc]ac'cweeo%J 2 3nic Oég\,l S%m S ﬁ’gv%lbtre]enas %Qecclh?ﬁc%gc th&&tlﬁﬁ%{c_ﬁ&gg ng 1v1ty

bemranlthade r&epevs © rcainmmd eftc&npmmmem teh la@bie ]nmﬁire&-fold
limted by the anxi ogenic and cohvul sant _effect

sHleFdR ferfunslatipinotmbrye bsgl @EPW@ el %gféﬂ{ﬁ%% g al, WO

tentiall ful e tnent '
BRL Eies et U6 o it ST A SR AT g e
stbtyie th resgoakible f30h3 ahiolyltica2@AH- A0 Rudolph et al. Trends Pharmacol.
Sci. 2001 22(4):188-194; K. Low et al. Science 2000 290:131-134); however, as-selective

inverse agonists appear to be anxiogenic and proconvulsant ( I. J. Collins et al. WO
9855480). Since o and perhaps a3 and o selective ligands have the potential to
modulate the (BZ2) site without activating the hypnotic sedative site (BZ1) they could
afford a new class of non-sedating anxiolytics. Other non-BZ selective o; GABA

modulators may also exhibit anxiolytic properties without many of unwanted effects.
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The selective ligands for GABAA receptors of the

present invention are useful in the treatnent and/or
wonrews@nédoon of anxi ety di sorders, such as pani CT/EP2004/008767

di sorder with or w thout agoraphobi a, agoraphobi a

wi t hout history of panic disorder, phobias including

a
R G e e A N A
ahssaiatad withdeuinine ned abgridoh. ohpsrokistaely 20 Yorf tloehippocangta) GABA

di sorder; depression or_bipolar disqQrders.such.as . .

EECPRIPE-COp i e o subERer T %@rhlpﬁaﬁamp%ésp §§ﬁ1%0€4“§ Braie pssociated
sor | ar I

S APAERE ABRESE: RLE bl AT BREl Bl o 88

ghisnt Befavivud inadelsthaheienhéis uiis Bmsted ap theainiximgenioand convulsant

deficit hyperactivity disorder; sleep disorders and
effestsrof @on sglective comapPapdsy |§9]leﬁtme 5. 1§ver§enag§m§}sé'15q Rotentially useful in

ﬁlléftfegrﬂl% AL b6k tdsrelgjedj cfé}nelnﬁQQ(rMSé" 'thtan’iyafsket al., J. Med.

convul siveor selzure disorders such as epilepsy and

phen. 2008 He(1 18 o4Nansni tt er systems have been

expl ored and drugs nodul ating serotonergic
neurotransm ssi on have been shown pronmise in the
Thesdertive lighh da fori @A BA s wheptens of Hhmredsntinvieteanare yseful in the

g‘ é{gr?e §g19(§]/0 re%hstfg (ﬁqgjue@ucﬁ aﬂér@' ﬂggﬂ%ﬁﬁc 3§or§§n¥%{9ﬁ1 or without

recep serotonin r ors, CO

amaplaﬂna lag@rdplmbeswaho@ hlhaxyeofkpggm dlmdqmphgé)@las m;d‘gjv.\g social
éﬁ&%la > QDSE ts%q\'feg%lgg%/ chjﬂglg"sﬂrgsg Qi ds'is)[:lf‘elfﬁfg?@ﬁl ﬁg{ﬁ ’gaumatlc and

tdvae stsesh disoides and igenayalizad peuphsmklee—mdncbd gy (BSRles;)depression

§ %;?I%E)?c{ersas[ﬁ%h %ﬁgﬁg& 301 eta&iﬂe&]\r}ém%g& chégﬁgsﬁf@dlsorder,

dmhiymicdmrdéﬁdnpollanﬂazﬂblpslanﬂ rhdrgc phser?em; sahippphtengas learning and
ORGP ROl B2Ps ARLR0BIN M BB deli ypesacrivity

rece
ﬂbor&&/slkﬁﬂz dis6ﬁielrmei dlsordel's opdratizn rhythnefeegr mrsubjects siffering |

nt | {]?St%fu‘ft §|e ! esesriuft Iwrc]>\1! ng%gs%fés ordéeigﬁf%ﬁg)rhg&@{l& as epilepsy

ositiors an e us
am&pﬂnnd for the manuf acture of a medi canent for
preventing or treating adisorder alleviated by a
positive allosteric nodul ator of a GABAA receptor
Ghhamenedtenisiniedrsysiadshatedsert bgplonat tyddrigs nprdedatimgesemtonergic

e LR SO R R B RaE i
ﬁiE))rcl%is Recenlll®, BRugs suCRabipiroakR Ithlal@g&nst at &IG))lNReRptor, and
ﬁ%{Pfj{E@ﬁ ?éu&?a‘,hq gn}%in&/ 2,%0 hal}%?’%%fif gﬂﬁ}/r%sls%) Kﬁfr&ée&leﬁoduced
K}ABAANél@RN‘dlﬂgamds-rﬁé}@ot&t;atﬁHHRffbHRﬁf ceaﬂa;d othbeCHE aativel |
\ghﬁ%%?)}l{el c E%awv is Vi ﬁogﬂgc%%l%{tggeéwe 'sérofih & 19er1]1%tak¥ inhibitors (SSRIs) show

greater antidepressant activity when used in combination with GABA, selective ligands

than when used alone.

Some indazoles of the present invention have been disclosed to be antagonists of the
Corticotropin Releasing Factor receptor in U.S. Serial No. 60/431,168 herein

incorporated by reference in its entirety.

The present invention is directed toward pharmaceutical compositions and toward the

use of a compound for the manufacture of a medicament for preventing or treating a
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nore substituents independently selected from al kyl,
al koxy, al kylthio, alkylsulfonyl, hal ogen, hal oal kyl,

woyersmicsntro, -C(ONR R, and -NR R, where RramaPR04/008767

are each independently sel ect.ed fromthe group

consi sting of hydrogen, alkyl, and al kyl carbonyl or Rl
disdrdk kalleviakedr By . Posltive3 aﬂ@sﬁlaﬁb agehflatoardfon GARASB redeptor which
the al kyl chain can be replaced with - O, -S or -NR
seleqtiyely snmiéla@ﬁgeﬂle 8 ksHbtyRsa i ArRSpRCe @icﬂ)@apckyqubtype comprising
RO Sy Py g OO BRI REROL L 1 Pl Fherein:
aIkyI, wherein sald aryl orjarylalkyl is optlonally
substituted with one or, noge substituents

i ndependent |y sel ect,e&* al kyl, 1-6 hal oal kyl , Q _

al koxy, and halogenn R3|s ;wyf or HBteroaryl, each
optionally substi W one or nore substi t uent s

i ndependent |y sel ed JSromthe group consisting of

al kyl, Q al koxy, alkyﬂ%hlo al kyl sul fonyl

aninosulfonyl nonoalkylan1nosu|fony|

i l@y ll\gggmosglc]%&i{ay leﬁgl g(@?hﬁ@b kwfdrogéhar@ 10 alkynyl, Ci.6

ere

i ndeﬂnalwﬁqytl yC131e¢ye]®la&dnY1f ohﬂbﬁ@lgr@’@p@cor@@ﬁ)%g SFC(=0)X'R,,

hydr ‘f&? 1- d at car P i 0
al kyl'; ]%;ky, I;& zgplgalp] Q\Iano I\b‘lﬁ{t ro, %NRNH%’ aryl
, an dle‘eenrgdrylo p\themwed«:hyar@u@shﬂemaed lwophomlkfyﬂu staffukedxyith one or
al kylrrtxglrleosub ’eue% ]ﬁld' ngénQePE%s\g%a%gs ?lfnon )}6 ﬁfcyl Cy.¢ alkoxy, Cls

am nosul’f ony i
di al lejky&hlm(ﬁjdlaﬂqtsylfen)ﬂahdm, (hahekalkyl, cyanmamitro, ~-C(O)NR'R

e S Rl B BBl SR e o

al Iéylcpngstmgl oﬁhk?fdogfu,g@jfaym(ﬂ, and R ﬁalbyle@bhn}? or R gS Cr10 alkyl
i ndepgnden sel egte 3
hydr 0 % 3 k Jﬁceélrt Sérﬁgbé{h%n r@hﬁl Ja%%e? placed with
al kyI(Dhl-&adrka,, car boxyal kyl, acyl _ cycl oal kyl, C

he egslolg}i%ll{g’/g gh? %]6321 (Iéi//ﬁ haloallky? (%, a? érém%yaogﬁgducl 5 alkyl, Cy.3

cyan Qﬂtdxytarbdsmﬂﬂlgcaﬂd&l Ci. M}é«admtmyll y(El- ¢Glkygsudfokyl, aryl, or aryl-Ci.
aryl, het aryl.. hete AV O

al kyi2Ky h‘@hVchfa‘CLs ’§:‘ l?§|an3§1‘3§#%)§%9??%6§“§?‘{%‘%?&§%§ e or more
al ky|sub‘$th&ént§ {iidefdendently k)dﬁctedafr&n@lfgyﬂdybllkhﬂodkyi @1.¢alkoxy, and
phenyh c?group, wherei n each of said cycl oal kyl, phenyl,

aryl, 2 “Ret eroaryl groups is optionally substi t ut ed

Wi RA ioag] of hewetcargly badhi dipimmtal‘ky smbiapeerblmﬂi yne et ewiredubstituents

fromgt Hepe%[igrytgf se?ec?eldsftrer?lgche groaup gorismtmg of Cy.¢ alkyl, C;.¢ alkoxy, Ci.6
alkylthio, C;.¢ alkylsulfonyl, aminosulfonyl, C;.10 monoalkylaminosulfonyl, C;.10
dialkylaminosulfonyl, halogen, Ci.s haloalkyl, cyano, nitro, and -NR*R", where
R* and R are each independently selected from the group consisting of
hydrogen, C;.¢ alkyl, and C;.9 alkylcarbonyl;

R* is Cy.10 alkyl, C;.19 alkoxy, Cy.¢ haloalkyl, cyano, nitro, halogen, -NR*R”, and aryl
optionally substituted with Cy.¢ alkyl, Cy.¢ alkoxy, Cy.¢ alkylthio, Cy.¢ alkyl-S(O)m-
(where m is 0 to 2), aminosulfonyl, Cj.;0 monoalkylaminosulfonyl, C;.io
dialkylaminosulfonyl, halogen, C;.¢ haloalkyl, cyano, nitro, and “NR*R®where
R* and RY are each independently selected from the group consisting of
hydrogen, Cy.oalkyl, and C.galkylcarbonyl;
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1- 6 hal oal kyl, al koxy, am no, al kyl am no,
di al kyl am no, hydroxyal kyl, cyano, acyl am no,

wabboslgedot onyl , al kyl sul fonyl oxy, and hal ogen, panarPem®aiaos7e7

of said amino groups is optiagld!ly nonosubstituted or
di substituted with alkyl; or, R and R are taken

t ogrefrae® E&mlhaep@haéﬂwlet@dmn@ thetgasup @(Brﬁslsﬁhg 8fhRlogen, C,.
forman heteroc cIyI or eero edfrorg

e "6 A Co oIS eRITD C koot iG: AT Wb 0 carboryalkyl,
hO”DQJ:;HeU diaRalidy pto:aaym[&my{ o;igr@kyl di-Cs6 cycloalkylCy.5 alkyl, Cj.

1 2, _tetrah drqu|noI|ne

@equaélml,a dr 8TRRAO -1 amiracaEiopdiabipy r Erd ayangaliyl, Css
hex alpl)ég;%gylg, mcgl nﬁete{;a@,@;lot éjl gmﬁyl Pirper Q@l @?5 alkyl heteroaryl,

nmor phol i azol i ne, rrol gyrazo

i dAgrearyofier @lghcRheY rsdalh'lng Ph%nYérﬁliso#KYh yand Cis alkyl
Substshw&@@d%%}hb&ﬂea €l &Vero%uc?ym b byeR %réu‘%J %Eﬁe@h each of said

fromt consi stin dr oxy, 0x0, Kyl
hydr @xglmlﬁxh phesyk 654, or:he%zssz%l gQups @@Pﬁemlwubstgesﬂi with one or
acyl ama Qubﬁﬁh&ﬁ& ﬁfd@g&)denﬂg @lé@é@ﬁgﬂrﬂ%% con51st1ng of Cy. alkyl,
am nocar bonyl am no m nos fonyl al kylsul’f onyl ani ng
ani néaullf @ﬁiﬁf}&nﬁm alkepey phERy |Grtidlsyia Iwn@aéjmoofilag‘%daémnoa Ci-10
phen

%gr 2 l}g n &Z 2D GEARAL oY éll{?% ]égfsﬁff&‘}’yl"‘(? 1) Qﬁgs@ﬂbnyloxy, and

nor e pendent|y Selecte
hal odklogen, and earklk (g{ysauérﬁrw@o SoRPp Afri qn§1on§]ly monosubstituted or

di al @Juﬁ%tﬂ?edﬁ@ﬁflpglwen and each of said am no

groups i tiona nonosubstituted or disubstituted
wi Rhaed Ry lare taken sogether avithethe mtrggqp/’fq whichithey are attached form an

ﬁly (Fj) ? g{gsfe%gwﬁv L rgg B&QRJabE ¥ sgfect@i %n@ %Hé"é‘rloug Qh’ﬁstmg Jf$yrrolidine,

each plm@@mdénmoylmﬂdm etttlﬁhzdrppmdlg@,o LlpZ %;éﬁgtra&nfdmumolme,

of h 1 he hvd idi
al kog(/l% Ft‘rah dEo1?tHi.§ﬁllol @ Qet%fgrﬁﬁ Wil oani<e’ xahydropyrimidine,
het erp(yce;zoh@ﬂne, Cplperh@ner onwhyhnqg ingidapalife, erml@alpquole, and

1&9«5&? kWhgg a%hl@f 8ﬁ1dd111n§% Qﬁp@éﬁ&lﬂ%d@éﬁ @dalvi‘%lone or more

eter et’er oar y
aI kylsubq:tftecrytk -s€ected aﬂ¢<ry|thecgrphprppms@mgbﬁ)hydrcgm,d oxy,, alkyl, C1 10

N o e

or heteinocarydnydy 6upsarmlsocrpbq>rqdak)ﬂyarsuman puylgmjuw, mlnosulfonyl

A 1

am nq)heaylkgtbapis Isaqptlonallil}aélib)stl’almdww;thamd dnahgg:groum indgpendently

d RA K
Sel ecrRHer it egﬂéy %gﬁ%ﬁ‘&%ﬁﬁ@é%gﬂ%&%@g ﬁ? %96 Blkylamino, Cy.10
cy doadikliylaniémg| and:)haﬂmmhk)ahdahdcw oflewid arr(ino groups is optionally
ﬁgf le?%%lé%ﬁl\y%t&%)’ed or ¥1su§stﬁé(tleld %ﬁ}/ lalkyf,1 9t GG {nehi ge§¥%olld1nyl,

piperidinyl, morpholinyl, or piperazinyl group;

R®is hydrogen, hydroxy, C,.s alkoxy, or —-NR*R"";

R? and R° are each independently selected from the group consisting of hydrogen, C;.
o alkyl, Cy.10 hydroxyalkyl, C,.s alkoxyalkyl, Cy alkylthioalkyl, C.¢ heteroalkyl,
Cs.g heterocyclyl, Cs.g heterocyclyl-C,.¢ alkyl, Cs. cycloalkyl, Cs.¢ cycloalkyl-C;.3
alkyl, di-Cs.¢ cycloalkyl-Cy3 alkyl, aryl, aryl-Cy.6 alkyl, heteroaryl, heteroaryl-Ci.s
alkyl, phenyl-Ci.¢ alkyl, diphenyl-Cy.salkyl, and C,.; alkyl substituted with both a
Cs.¢ cycloalkyl and a phenyl group, wherein each of said éycloalkyl, phenyl, aryl,

or heteroaryl groups is optionally substituted with one or more substituents
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al kyl i denyl, 3-6 heterocydyl-C -6 alkyl-C .3
al kylidenyl, aryl-C .3 al kylidenyl, arylal kyl -

wabkbosloienyl , heteroaryl-Q 3 al kylidenyl, andPCT/EP2004/008767

heteroarylalkyI-CL 3 al kylidenyl, wherein each of said
cycloal kyl,-aryl, or heteroaryl groups is optionally

Subs i dpbeek tH&E@ﬁ@ﬁlﬂE@r @J&ﬁisim BE S; 6 alkyl, Cy.6 haloalkyl, C
mdepen%ent Iny sseleec]&?d fror%e%wgé | sﬁa oal lgéilﬁky allsoxay(?a]ky e
ani n@lkogy:|apiBe e 2 iR eagaAlose OTR

angk R ERCaleakien tb@&ﬁ&ﬁ%rfoﬁhtah:lﬁﬂ&t%%&i%kléc&&%ﬁml sraﬂzvyhdenyl
are attachedtoforma380 | oal K or hete )ﬁq}f ‘
ri ngCiR h@eWHWB@%W:o@ anYQIPa 1qegy CM) Kl R’éﬂﬂ/’ll'a idenyl, Cs
- NFEINGyelodidGh a@@(ﬁ@lﬁemﬁ %639) hé%el%eyd;)ﬁd%ﬁ@@g@ Retb®cyclyl-C,

r

al kyl heteroalk 0

opt | eheltgd il carhit e Conlerlem. vtk Cr-vidlllidenyl, aryl-
| ndepgndantd v u@r@a&ﬂ ek IS URMACAANSS | Bcarylllyl-C.

al ky oxy, . am no,

di al I %Yhmr% "%‘9@%)@9‘! kaf Saléy‘a’ﬁbaﬂ%( ymaden % heteroaryl groups is

al ky |§Hb££§fysjubstﬁh{‘e\‘llvﬁﬂl 5&%’11 195% suﬁ&ﬁu@xﬁg i}gﬁ emﬁill %séi@:ted from
hydr oge kyl - C. are

ycl oa or_ cycl oal
(i) i d@% (feﬁlhlak@aﬁﬁﬂdﬁwg allioxya pRiRO; qqeu @lkﬁlamxg/q Clgq dialkylamino,
(i) ahé‘h% glgg)gther along with the nltrogen atomto
whi hthyare attached are alkylene or CH) (CHt)
- K angd B g takemogethea wiiithe earkemia whic @lpﬁyrqu: attached to form a Cs.

opti Qgg}gg l%llll?lg,ge c;eg&zgmygth one or nore substituents

i ndependen ffom t he group consisting of
aI R)AB hYdra%a@Wi -walykoxy, amino, Q 10 al kyl ami no,

al By, P ';’H?"r QP H A (CSONRy
anB WX élwlrfélesgaﬁ@ atkyly z-oﬂ @WL-WR OWbeﬁ@Yl mpapn@b'cwbstltuted
OCCUT“I;lﬁ_{] gif hﬁ)l‘ g%ﬁgqggﬁ)%hé{elf@] S%FEE&Q f}%rﬁ@ﬂé %%lu%%nsm’ang

i f Rand are a e sa nitrogen ato
and Rfc&ns alkylad'@lmst h@l@alklde Cak elkaxggerhiop, dsi-al /liylemino, - Cio

" {110y BB, T AR ARBlh. .
nunb@ﬁky&shlfAhYlom amthbalogmphi ch

R'is R°, hydrogen, Cs.¢ cycloalkyl or Cs.¢cycloalkyl-C;.5 alkyl;

R and R are (i) independently hydrogen, C, alkyl, Ci.¢ heteroalkyl, or (ii) taken
together along with the nitrogen atom to which they are attached are Cy.¢ alkylene
or (CHz)2X'(CH2)as

R™ is Cy.10 alkyl;

R°® is Cy6 alkyl, C,.¢ alkenyl or phenyl optionally substituted with one or more
substituents independently selected from the group consisting of Cy.¢ alkyl, Ci.6
haloalkyl, C; alkoxy, amino, Ci.s Cj.1o alkylamino, C dialkylamino, Cy.1o
hydroxyalkyl, cyano, acylamino, Ci.j alkylsulfonyl, Ci.10 alkylsulfonyloxy, and
halogen;

X' and X? are independently -O- or -NR™- wherein at each occurrence R? is an
independently selected R’ radical or if Rfand R are attached to the same nitrogen
atom, Rf and R® can, in addition, be taken together as Cy¢ alkylene or
(CH,) X' (CHy)z;

Z is O or NOR";

m is an integer from O to 2;
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are nitrogen; R and R are each independently sel ected
fromthe group consisting of hydrogen, alkyl,

woydsoiyab kyl , al koxyal kyl, al kyl t hi oal kyl , PCT/EP2004/008767

car boxyal kyl, acyl, cycloal kylg_cydoal kyl-C .3 al kyl,
cycloal kyl-C .3 alkyl, heteroal kyl, am noal kyl,

anmpne sﬁmegulfﬁidmlm pS WRBRA kY mifus thE@LBIREYEAY] A2 and A3 which
het erocycl yl - I’<yl aryl, aryl-Q -6 al kyl,
heter%&ﬂ;ﬁrogeheteroaryl C 6 al kyl, phenyl-Q 6 alkyl,

di pFefd RC ard e?dhklﬁhepeﬁagmﬁ} J&Yelctealfﬂ?b?h'thé‘% th!otnE‘istHth Bf ¥drogen,

cycl oal kyl and a phenyl (ﬁcy wherein eac sai d
a.

cycl datskyalkylpHany| hydipyy et elkexrafkylgr Gupalitdthioalkyl,  Ci.io
opt | 0&%&% Hzgﬂb%gu tet %gd&mk;h @{:&y@lﬁaaﬂ@f L€, S MR aiegégléy%loaucyl-Q 5

[ ndepende cted fromt roup consi St | ng

al kyla]k)ﬂ eke;palksdi %mymlmﬁﬂ% 1ab Ripjraerrhonylalkyl, 01 ¢ cyanoalkyl,
di al ky| ARy aYdrQYRL OalkAC WrAMaBR-C, ¢ alkyl, heteroaryl,
al kyl su ;{%n&fq’ gll’ Sﬁsult?ﬁé§l}q§?’ auﬁg hal o ap}g 1asnal }éacﬁeroary
of saheteramy 1@@19)65 pheny byd lﬁ'a'lﬁ@‘éldg@t jellyh eanr Cros - alkyl

di sub %kﬁt‘tﬂe%ﬁw*@%%gthaé eyl Wﬂaﬂqﬁaﬁ@q ﬂﬁ?ﬁglegrt)@lg (&hherein each of said

toget er wt e nltrogen t o ‘whi are ‘attached
f or m emloatiyk pbeysti ayyl or heteroeryd amlps i QT§10§éﬂ3é@vtbéﬁtuﬂ¢doYﬂth one or

the %beos%gpt%'eﬁtrs l g@ﬁ%ﬁ?xgg ;91}:%9& ROm BieREbhS tOMisting of Cy6 alkyl,

honopi peridine, tetr ridine,
1 2 3&4& helpplkply i o cplikoxy! mmeno, Ciio alkylamino, Cy.o dialkylamino, Ciio

hex ah 8’%}{? ydga’?ﬁé Oﬁgf;ﬂﬁ’ﬁé r@%—ﬁ tm&ﬁ%g?p@{ Msal?onyloxy, and

razol pi perazin
nor p 1<|>g¢9; aIth cheh oD n@d g}&mooIgeOupfgyxsan@allﬁn@onosubstrcuted or

i m dags idrings is optionall

subsy | ?ﬁlfsu(iy{lggﬁﬁh n(%?e SubS?I t uentg sel ect Z\d

fr &n artdaRgracra akeo rtsgeshamgt}ofhehyupgﬁwto wixich thylaye attached form an
hydr Oﬁéfajo%yélyl o?lhlé%%ar%lax%ﬁ%oﬁe%{elﬁyﬁmgg% ?%K%()lnmsﬁx‘@/ bt pyrrolidine,

acy | am no, * am no am nocar
am noplaelbdmy,l awinepipaidings tdtfabygitopyeitiiog] shz,ﬁéﬁwrahyquumohne,

2 105 4L O A 0800 AR PN NSE BB BAE Bbciflpyrimidine

pheny>“gioups 1's onal 'y su one
mor e gyrazqishnen dp’;pemdmet II}noarhoémt,ednﬁdnnhm,kymrole, Yrazole, and

hal oal Ky Zolea | sy é%c%]nz)fn&id Qn (Q%LO%%? Qubs tu{e&’ With one or more

di al knllam na, and ogen
gr oupmhs’stlxeptsmelaalecﬂ ﬁrom)ﬁre%mlsp consisting of hmdmb,scrmt Ci-echlkyl, Ci-10

o1 por PR naloRy ot AGRRLE, & By SR BY e, ggylamine

and A&n&rceanbndﬂp éh(;be(miryocﬁbonyl&lkyh amindverlpmnylansno,t dminosulfonyl,

at | e& 10 a(fky?su?ffon'ﬁl ino, amqgos'ﬁ‘%onﬁammo, ang%f‘mnﬁnxgherem each of said
phenyl groups is optionally substituted with one or more groups independently
selected from C,.¢ alkyl, C;.¢ haloalkyl, C,.¢ alkoxy, amino, Cy.jo alkylamino, C;.1o
dialkylamino, and halogen, and each of said amino groups is optionally
monosubstituted or disubstituted with Cj.;o alkyl, or is contained in a
pyrrolidinyl, piperidinyl, morpholinyl, or piperazinyl group;

Al, A® and A® are independently C or N with the proviso that at least one of A, A?

and A’ is CH or CR% and,

individual isomers, racemic or non-racemic mixtures of isomers, solvates hydrates or

pharmaceutically acceptable salts thereof.

The present invention also is directed at novel compounds according to formula I which

are useful in preventing or treating a disorder alleviated by a positive allosteric modulator
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i ndi vi dual isoners, racem c or non-racem c m xtures of
i soners, solvates hydrates or pharnmaceutical #
wacoEsptetok e salts thereof. The present inventi sqQTaP®4/008767
is directedat novel conpoundsogaccordingto fornmnulal
whi ch are usefulin preventingor treatinga disorder

ofth| GXBA] §eR¥tR &)‘%ﬁpﬁsﬁ adhiBgbeid &n reittivat anedntaofGABSApound
recept or _conpr.i si ng n1n|ster|ng an effective annunt
AGEPIENg EhiosTY Iaccordlng to formula I. In one
enbodi nent of the present invention there is provided
compounds useful for preventing or treating disorders

Iria!)%@ BoditheRY. oﬁﬂ%éﬁ%ﬁeﬁﬁoﬁ tIReSistpryadal i&ﬁécﬁfﬂd@ useful for

ator of the receptor. said _conpound

PrayARingsonigeating é-wgrsiyrma ls@é@dénmémasqeepm PQSITWW]@F@PH
nBli'u?at f 9ec>@jJtl6Y 2l comRP@illcP@rK;Yﬂlsl Cé‘@’:&ﬁ%&md according to
s )

cyan
forifunmmem Cogh a&w&lgy{l hﬁ%ﬁ& Fano, oE(BZR’, -

ERRGHROON @Y 2BFORP i}q._ RS bgy), RE R
XAAIEREN ﬁ?"Rb N[ @g OIORM L he-ERIUIRS bsz(pg RACORRNHR or
Coyocalkyd quhytem @Ydéabkﬁ]a@t @I]aq’ﬂ(#pms @]_th'gt 1 chaln can be replaced

w"i‘tlhxk%f‘/-%@ P%%Rcﬁﬁrdglé&{ %6%&% 3‘§§7cloaﬂsy1@yscy&l)alky%z _C,.3 allyl,
Rs alkReycatbonKiCroalio, Guis Haboallgl, ox ab-des alm PSR’ o RS R R
Rhek@*p{* PONERY, R gagiiher zepbodi pegt , %fre smeﬁa@@ﬁ@&fnabove

i hveé re’1's ptovi ded compounds usef ul
preventing or treating disorders alleviated by

Irg%%&sérgﬂ&{i&egt %}?@é %fe\{e%t% RELE fHefe ﬁ%%@é@{on?odgﬁg useful for

recept o onpound conprisihg a conp
paeventing otreating disordeas allewhataddiyradministeGRRR positive altpsteric

a%t%qxrpg%f tﬁ%@%&ﬁ@{@l %Q%Pﬁl ?Ml\%ﬂ g?né}a&%gl &mpom §c8rding to

foromael  erberein R‘as Eb}R]&i Gmsoallkynvhél alna&wnqdmmgenawam -C(=Z)R’, -

h@g@‘b%ge %ﬁ% mCy C 1?\ E]%‘{R 1%%112{/1 %léi‘én Byds RGLd; a8hK¥rbon

atorBginkha yldm]rcﬂnam;dan Ge r@laielzly\tn;h Hal dalok yNR 87 lsél’}’}im@, Cisalkyl,

GoRtioaB Syl S HhelRimreibpatl ML G oo or
aqmcguan@htandfm BE, BT, &Rt R, maﬁtR“bW,tZ;éﬂeAh ,pnm,m@g defined
q@ unds useful for preventing or treating disorders

°4t'ed by administering a positive allosteric
nDduIator of the GABAA receptor said conmpound

If-lefn r I 3! n%oc?i ngﬁ%? %re%grr glé%;?yg Ot ogrfen éiécc%ﬁ&ﬁ{d@ useful for

piyebnaegor tradtiogldiddddrs aldﬁ:ﬁalt@ﬂ@l d@mmubsingta@oeﬂhva pNdsteric

an .
shadtlgr the AT gpeeDi hopRut g FefReBg 2 Spolid fgpding o

ferthaid T mRteioR! SICHRRE®N} alkyrwia,rﬁllshmloallkdl; halogeq;) Rbisibgrdbgen, C1os

SRTIEATSS3F Mo S0 PRI PSR RO SR 2

Al, A% A% m, n are as defined hereinabove.

In another embodiment of the present invention there is provided compounds useful for
preventing or treating disorders alleviated by administering a positive allosteric
modulator of the GABA, receptor said compound comprising a compound according to
formula I wherein R’ is —XZC(=O)X1Rf0r -S(O)mRh; R%is hydrogen or Cy.salkyl; R’is
optionally substituted aryl; X is NRY; m is 2; and, R%, R¥, R”, R}, R, R%, R, RS, R%, X,

Al, A% A% n are as defined hereinabove.
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nodul at or of the GABAA receptor said conpound
conprising a conpound according to fornmula I wherein
WeRIE/01689C2C=0) X R'r -S(O R ; R2 is hydrogen oPCI/EP2004/008767
alkyl ;R3 is optlonally substLQMted aryl; X2 is NR; is
2; and R4, R", R", R, R, R, R R, R0, X1, Al
A2, A3, n areas deflned her ei nabove. | n anot her
enbo t of the present. invention there.is prov
ger rrabadimeof o Pispedl BHERTign Heery n&awﬂ@f AP ags Gseful for
p?évle@t‘lﬂg%ﬁ?eaﬁﬂ§ aReidek SR afd by adafihisteviag alposisiveslidateric
| at o he GABAA rgceptor ai d canpound

e GABOHPSERAT stif 6PHPABNY O RBIHE & cPmpAwpdageording to
f&mﬂ@l %eﬁ R 15CP§1£R9(R€3§-@(&%@3(1R§ RA YsQ{yGG@g'éﬁror @, Igaﬂkyl R*is

op@o&?ﬂy%uéép%?t;i ayyk%gg,ié RAgRg,rRafrag s Eeff*r n‘éd AIga n are as defined

hBRiEbRbove. In another embodi ment of the present
invention there is provided a use of the conpounds
accordlng to formula | for the preparation of a

gétﬁef@m Jlﬁ@nﬂff?ﬂ@%teké?ﬂ if¥entibf O p%x%&édj@{m% of the

evl at ed adm ni terl(r;gaposmlvea osteric
cm@gundsmccqrﬂmgﬁe faapaal fasdbpprsparatine obp mediraggntifor preventing

E{Q‘@%m C%Hﬂfs Qﬂé‘(‘rgét@d ﬂ’)haﬁgmlﬁ lné%}ID:EOSRIVIS aBOSéerlanoduﬁtor Oig the

GAB:AARecepm ,Wb(qrem)(g saigd cpgppongd Agformuﬁ]a LR RAR dER} ;Rn,eR;T RY, R,
}iﬁeﬁle Il{iaaﬁl\/?ﬁ ﬁaneaROtRlﬂeRg m‘g[@dRthltRnoko t)b eXFZ £ %@3 rKZ A3 m, n are

I hvént  on ereis prOV| a Usé of t’he’cdnmpounds
agdefurediberginabo¥ornul a | for the preparation of a

nmedi cament for preventing or treating disorders

all eviated by admi nistering a positive allosteric
Irmdoﬂha:t anb@hrmeh‘eof@emsmmopn ieze &siprovided aizgk of the

n‘&u&? r%]tgg!rng%%i% II ?or tﬁlgﬁf%para&gﬁ Ez 56 éiﬁ%ﬁlﬁn&g prgvgxtlng or
treatnyg Hrsaddlefsmilhvlaﬂadlbp gém;msiylamg)a posiii wZa)l]mtench@uhtor of the
%%J%rtegﬁps %@Il\érem in dg{%lh)ulb ﬁf's ?Lﬁ[ﬂ%ll RMDE %lﬁ“]&ea@kcﬁ‘rﬁé !

(IfﬁiPlz gs, s(t(bﬂl‘f‘l Jk{]Q@r)NRaR nH}Ii:rel gdlleﬁlzh@allswlyb é?ne draforlbmyl, leycloalkenyl
t
}@!? OX?/CV???({’ r % ,—@&’O}\%Fé@%ﬁsg'n 8?’1{11%-?’ ﬁbﬁ\,&]&g%er é!&%i’ and lﬁélrﬂ’ where
eatmaxemmamdﬁphn dptivhaflysebstittted withametdr enagpe culpstituents
d .
L
Ha[t%ean (k]yslhabhﬁlyhcmrb i:‘mror, ePICINRT RR} arid -NR*R" @Jneu:rRa 4 R” are
h |
S a8 e o A PR Tardgpen e
a@lt}ﬂ{darlﬁfnyhmyﬂ( i€C: & a&itylk Wherewh20ed nosadjateat (;drbam atoms in the alkyl
I ted with
i e R R T 5 B Fe it B e Car ik Crotyoallyl Ca
sht?ﬂ@dkﬁs(ths atllyk @x ¥ alk&hﬁlrbbaﬂo@egla]kﬁsulﬁm@ ary&ldra@*& -cabktl,

'»g-?erelﬁ sa1d IQr}}l oharylaﬁfyl isz>ptméﬂyp&1’bst§§téd W1th bne orbr’nore substituents
independently selected from C;_¢alkyl, C;.¢ haloalkyl, C,_¢alkoxy, and halogen; R&is Cy.10

alkenyl; and, R%, R%, R, R*,R¥, R, R, R”, R”, R”", R, R4, R, R, R%, R, R, Z, A", A% A%,

m, n are as defined hereinabove.

In another embodiment of the present invention there is provided a use of the
compounds according to formula I for the preparation of a medicamentfor preventing or

treating disorders alleviated by administering a positive allosteric modulator of the



10

15

20

25

30

35

m n are as defined herei nabove. In another enbodi nent

of the present invention there is provided a use of
woheosmeegeounds according to formula | for the PCT/EP2004/008767

preparation of a medi canentfarjpreventing or treating

di sorders alleviated by adm nistering a positive

@Lﬂa& Ste€phér m&eihaﬁ ®id esmbbﬁmrﬁﬁﬁmﬁi fis WIRARE] JER‘RdRe

CH Rﬁcggp}%(-@(gp@\] I%’r %pg@‘bﬁlz 1oehl<ynFi @ﬁbqloftkyl Ci-100y€ oFa{ll(enyl

hgf%éngérhy chzmel @\ﬁi%(@le Rédmlzvgemmmm, orle(ma R alkyl

2 S( al kyl
vheggin 3 %émp@e@@@ cerhpp aipran g e 41§]1t6h@n§|ak F—‘¥%R%e§ 0- -S-

eNRe ?ﬁ%ﬂ hhhd% , CoO8Ik —ﬁR*RbhméaﬁgRH h
RS NIRO% < orxy- ﬁ%a O%EO Rand R are graeceac

p@mbmlleyteé &p@t‘thé grevnsonspiingpdiydressnsCealig o

m

SRR o TS b, i o
arotpeehagether fcbfpnnat ctwal«wtému %eﬁg Some61-etllylidsny 7l Crs
%giqqﬂﬁ#}{ rg?f@g{é%@ﬁd&&ﬁ egyécrclog:rk@l -GGk yk i denyl,

are taken'toget her

R ani R ke telisrbivsether with g qarhap tarvhich ther prsctieghedderionn a Ca-s
% Ll@' A%Z&&%&%tyﬂlf?g@ llsv% 5 hl‘IlQnyl anlds RCRaI e 1 IRa hgﬁ d%b RY, R,
R,

R2Z, A3 Af Ah mamears a@éq‘ﬂnﬁébewwbwmbove I n anot her
enbodi ment of the present invention there is provided

a use of the conpounds according to fornula | for_ the
Ipraep&reatmbndmﬁenaoﬁémpmemtnnv@rtmprtbvé A pagided atseefthag

?ﬁg §cc@1’dl oaifo?xgu%%/l t@ﬁme %‘aﬂtio@xg)fﬁ hQf atn‘léﬁ@for Preventing or

or AAr ecept or er ein

t’o@ltldg dcsnpiﬂumdlemteﬁdwymdnan&tensg a gogixayJoxtegic modglatpr ¢f the

e {“35@&?{ %&ﬁ&e&fm%gﬁyéonﬁ% tﬁ o?%’rfp%[l% Iiﬁyms XZ@FG)%IQ%;_
RO). RO RX1s Wytlrogkd or 3. alkylaRE swptiehillyesubstintadnatotais NRy; m is 2;
n'aOhhgie  RODROIRMERL ROkl pexRIeS NN | INEAL hathdiiRlindtdve.

Provi’ a’use e cohpaunt ing to fornula |
for the preparation of a medi canentfor preventing or

reat.i n | 508 der £th

bGP SpRasans P st SR TG ot
snepcainds accosdingi tacforpalaidonthefpoepmd tioniofiasm &ligromentforpreyenting or

atﬁng%ﬁo?r%;arg eVJtatetdstpr%lg:(lggfeQ%r goﬁbﬁg L]{_.é??eric%nqdulﬁor othhe

GAEA, roé@ptoAivhaRin m&aldtommsd«béfomada Helt e GHIBG&E i n
{ nt Of V 4 pa"

SRS IR e e Sl e AR E bR, R R,
ROSRY R 301 Bhar' aad, an, mefre as dlﬁhhed hemittabove. pr event i ng or
treati ng depression, anxiety, bipolar manic disorder,
schi zophreni a, Iearnlng or cognitive disorders,
Lroanoth & ieaibedimait of tieespresenpmiventon thebre inpmivisteidragise of the
Poorgllxgunv S agcurglng ® formqu? f'lflo b preparation of a medicamentfor preventing or
treating depression, anxiety, bipolar manic disorder, schizophrenia, learning or cognitive
disorders, convulsions, seizures or pain by administering a positive allosteric modulator
of the GABA, receptor wherein in said compound of formula I RLR% R3 RYL RY R, RY,
R, R®, R, R, R, RS, RS, RS, R RY, RE RE, R, B/, RS, R™, R, X, X2, Z, AL A% A, myn

are as defined hereinabove.

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

compounds according to formula I for the preparation of a medicamentfor preventing or
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of the GABAAreceptor wherein in said conpound of
formula 1, RR R3, R4, R, RR, R"", R, R', R", R

wo2005/082R, R, R, R, R, R, R R’ , R, R PCREP2041/008767

X2, Z, Al, A2,A3, m n are as.deti ned herei nabove. In
anot her enbodi nent of the present invention there is

me@ﬁﬁ%@@rassi@ﬁeargﬁety,rw?&mwa d&ordee,AthizOshreRiaf R4t gtorlcognitive

f.or e rgﬁgratlon of a n%g%caqggttor,preventln .

Heopdez £ e SRS O O 5P AT G g i ve allosteric

ehsulder of the GABMERPtoR whefsdh H 28] @mFASHA dfif¥nula I, R, R%, R3, R,
L I aer. Sy YULS I GRS . SELE € ! LR m po

TR TG RO ot RO B TR R RE Wt ook X0, 2 A,

AREA CABAATE aCkiiined hwleRiaBbve ihRombimhtioARRALNG Rfivd REsTUhR

I, Ra]k FLZRS R&, R, R:, R" Ra", R, R!, R",
ESyptakepnt 1b§or’, agortiGetropiy r’elep@r}g factor gntageqist, pr a phpsphodiesterase IV
RhibilorX2, Z,Al, A2, A3, m n are as defined

her ei nabove in combination with a sel ective serotonin
reuptake inhibitor, a corticotropin releasing factor

N baERE ehbodient GRS PROEit BSieAiaS thekd/isiphbNiBid Plise Ifhe
anot her . embod| ment_ of tg%g esent invention there is

FPBPPRdF ascordmgdp formanla PrePyation of # gredisamsption preyenting or

tehtind@EssrieRalakitedb ﬁdrﬁ'ﬂi&%&ﬁﬁ%&@!&ﬁ% SMtReaNbiteSe Abdulator of
treat%fg di sorders a?l ev} ated by adm nlpst ering a aore

&g eecubipe pb Biet GABA aterepsomwitle respent kathero, sfibtyhe coubtisipga
.recept or: Wi t:h respest ,i gt SUlt YRE b b b pb”
R R TR S s Ly e
RI, R'RRS, RRR", R4 RRR), RRRY, RR, R?, 3R, X3'ZRA', ARA®, m/R 4re afdefined
b' BsweR, R, R, RR, R, R, R R, R,
E@F?T,%%? Z,Al, A2,A3, , n aares defined hereinabove.
I n anot her enbodi nent of the present invention there

U7 B R PoBRCOTRE Bt BB PP ey phprmacentical

pampbiitien firlposteating ompetitingtdisorddrs allcERBADy p@itiverallsaétt

T T IO I

iaﬁqogihl:bﬂ% co)rzqigtu)ilg)al;corﬁﬁigaa fdeydula DWEI&@f_IﬂRl m?mng, Cz.1palkynyl, Cy.6

kﬁ&ﬁ@%@wﬁam’m&auﬁﬁiﬁaoa%ﬁ NSChBH NGO DR e -

mcladea MS(O35 Y CONRINBIR ror th g, @llkf WheediaRior @aionbjacent carbon
epl ace

r jth -0, =S or -NR,; R2.is rogen, .al kyl
seBn g hehbhaie coo bepsricad MRpi-Ch -SaPkyRRER B Hydfogek,
@3.56}’@%&(}"3 @3)6 kY(gbﬁlk}K-}q143 al‘l@l, @.ly, K&bxﬁﬁr 1—695 alﬁyl@dlké’ﬁa’loalkyl, or
S TS0 3 R, B g 5 7
g medrdandefitied Aeiinebvejudini:Rll wigds leabtdhediihieet) Exci%ient or carrier.
excipient or carrier. In another enbodi nent of the

present invention there is provided a pharnmaceuti cal
0 ARAEE dnsbbdi@En s faNepiebddd irenti6 € Bk g%xﬁ@écﬁeeplsarmaceuﬁcal

%ﬁ%iﬁggﬁg&ﬁgg{?@ nglgg?gi@g!d{iq%s ergl n?eg%ygat ]gorsit?\;te aﬁosteric
ERILBRGUS1208AB Y, BfckRi6t §a¥®composition comprising a therapeutically effective
amount of a compound according to formula I wherein R' is CHR'RE, C,.1palkynyl, Ci.
haloalkyl, halogen, cyano, -C(=Z)R®, -NR'SO,R®, -S(0),R°>, CONRINHR® or Cy.10 alkyl
wherein 2 or 3 nonadjacent carbon atoms in the alkyl chain can be replaced with -O-, -S-
or -NRS R?is hydrogen, Cy.¢ alkyl, Cs.¢ cycloalkyl, Cs.¢ cycloalkyl-C, 5 alkyl, C;_3
alkoxycarbonyl-C, 5 alkyl; C,.¢ haloalkyl, or aryl-C; s alkyl; and, R®, R*, R*, R”, R, R, R,
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anmount of a conpound according to formula |I wherein Rl
is CHR R, C2-10 al kynyl, hal oal kyl, hal ogen, cyano,

woCiesAIeR2- NR S R -S(O RO, CONR NHRO or C al RgI/EP2004/008767

wherein 2 or 3 nonadjacent carigan atons in the alkyl

chain can be replaced with -O, -Sor -NR; R2is

Hyrit, agen, A'ahk W, 6, n afyssldeh &kl her&nab®ycd aaikky vitBlat Bast one
kyl, al kox carbonyl C .3al kyl; . haloal kyl, or

ﬁ“ﬁ%@‘c}%ﬁl |carti¥iy. R3, R, R", R", R, R, RRR,

RO, Z A1 A2, A3, m n areas def i ned her ei nabove,

adm th at st one diluent, excip

IB&PPF F emy \MPHdlé?Fé‘f Hg ¢ PREseRl; FEsRtop theges Rﬁ"&g‘é&{“ PE‘afmaceUtlcal

doﬁ&tﬁi@itioﬁ%f ﬁx‘%{ré?lting R iRYiisedisrdeRansased by e @bsmve allosteric
nposition for preventing or treating dlggr ers

A elgton OEH G A TERSBIE S CRMPGSIOR cemRBiaiaE RoBr & drerageutically

HRBAVR AnesiRLEs C&ﬁ?&lmgﬁlﬁ ¢ BToRAURN Mﬂ'ieﬁgn RétishCHR R®, C10
therapeutlcally e

fective anount of, ? d;
Ginbaloalylohaioges, fyRpe AP AR K& IeaRHG, NESELRG -
C;(t‘()é@/)bR hﬁ'—@@ﬁkﬂ’kk bg)fg&énCOWHW b%@aﬁgﬂ wherein 2 or 3
S R, - 2.
amalzhonetcanm thmlsvleqhﬂmzcaerbesemewédylﬁt@w %@F YRS R is
}gﬂ%%n' a. %Zlﬁyl %&%&d&&]ﬁ&l%&@ 1@@1@16@{ ?eﬂﬁq (\1\{' JalkoxfRarbon$t-C, 5

dr ogen, 1 -
5301 G el CH PR s PR B B T B kG, R R, RS R,
ko @tﬂézl Al Rﬁp Al 1¥1| f Qre A d&ﬂled H&%naﬁ%%ﬁéd seﬁctlvep‘ézgro'&%mﬁ reuptake
lnh@afea@r@@prt#@éronmleleﬁaegafﬁétoraﬁegee% ot » phobodEwme
?ﬁﬂ)@&? kfie LEHbRLEG beiRf a&nﬁ@&%ﬁﬁft QR Jhercfﬂlugﬁts tft¥pient or carrier.
actor  antagoni st, or-a phosphodi esterase |
i nhi bitor, the conbination being adn xed mnth at | east

@Hl%ssdd&héw]ste a@ﬁﬂ@fgﬂ‘ewﬁ t&'ﬁ{srdsgé in Mﬂ@%ﬁm% i §Bng the

state ow ng terns used cM|on
apnetﬁemmgmdrc@l@péew 3‘@aieﬁeﬁloaﬁ alvem belaw; have t he
definitions given below. The phrase "a" or "an" entity

as used hereln refers to one or nore of that entity,
The plexseiiel er “an” cotifyasivded kdreingefers torpae or mase ef that entity; for
éﬁchR) %EQ8m% }.1 ;éf&@%& or?@@r IﬁBfgjc%Hg%unésc‘?iéélg&s% %ﬁfco otRd. As
dwehythe termst“et Ghrd wgéa‘mrge dvenerieh.andhet lptst a8@ capdegedd ned

fers to the first definition provided

1Q%&?%&@gg¥fh?é Descrlptlon of the Invention. The term

"al kyl " as used herein means a nonoval ent unbranched

G

Bhs AN HEGRRU AL R DY NERRAD 1001 Pl ion SRRRIeR 08 Detaied
Desctiption af thednantina. |nclu5|ve unl ess ot herwi se

i ndi cated. Exanpl es of al kyl radicals include, but are
not limted to, nethyl, ethyl, propyl, zso-pr
Tlse twmy‘lal,kyl%’es ukndthpqum Esanba trgdn,ovzpiemttlmb;an@hhe ﬂy@ranehed saturated

Itl cﬂggargg d1c|af %!)ASXSU% %gleﬂfso?%l%oh R&d %§me§§tom-gbﬁav§r?gr ##3m one to

ten carbon atoms inclusive, unless otherwise indicated. Examples of alkyl radicals
include, but are not limited to, methyl, ethyl, propyl, iso-propyl, iso-butyl, sec-butyl, tert-
butyl, pentyl, n-hexyl, and those specifically disclosed in the examples. The term “lower
alkyl” lower alkyl refers to alkyl group having from one to six carbon atoms.

The term “alkenyl” as used herein denotes an unsubstituted hydrocarbon chain radical

having from 2 to 10 carbon atoms having one or two olefinic double bonds, preferably
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al kyl" lower alkyl refers to al kyl group having from
one to six carbon atons. The term "al kenyl" as used

waenwinesdenot es an unsubstituted hydrocarbon cRarmpr2004/008767

radi cal having from2 to 10 cgyhon atons having one or
two ol efinic double bonds, preferablyone olefinic
ﬂf@lb@éfﬁllcb@(fl%le l?drléie@ Jlozalﬁe?lypsaﬁ dsddHBéiN réfBfs @b an bl‘keﬁ‘)‘l composed of 2

conpose to 10 carbons E@gﬂg

toilfyprbons. Frappley pre vy loBARFRY( HPFIRSRY B gﬂmnyl (crotyl).
(crotyl). The term "al kyl ene" as used herein neans a

di val ent unbranched or branched saturate ydr ocay bon
Fhectewa ( alkyderd” s tied hestinmeans a é’é{ﬁlﬁﬁhur&?ﬁélnﬁ's?é OB §EIched saturated
@Qﬂ?gﬁrbdﬁﬂﬁa Hham %leq}poftc@fboﬁaarn*aqu%fg@ﬂﬁtdnﬁkc hiahy Bom one to

ess erw se I n cate al y ene
temdarban stompdndysve, @uiesmtbemfe mdwﬁeéd Exanpleeefajindens radicals

ghmﬂe %ﬂl‘?arem&ﬁ)ﬂl@ﬁ %o nge Ellﬂé’ Ie&tyt&ﬁk & ylene, 2—methylethylene,

propyl ene, 2- Iene ent
%a)qh}émepylam 2t¢§]®§@h§l9@% pﬁm’b@nﬁ ;heavlgm é%% &qSﬁanqéﬁcaﬂy disclosed
ﬁpﬁg@ﬁ The term "al kynyP as used herein denotes an
ranc e& or branched hydrocarbon chain radica
having from2 to 10 carbon atons, preferably 2 to 4

'f tgf}ﬂ gﬁchg} > afle ﬁé’ﬂe ABfes 3h u%ﬁn%g &Serﬁ&eH‘P@drocarbon '

riple refera y one triple

diakemylidal Iwmgdgun Bdo &) nanbeh gtagns, Qreéﬁaldv |2éﬂ ﬁllcarcb@m&y@dand
éo&rfé &%h%gélg&gﬁle%'{gag%oﬁa@ xgp;'cme Y IPHBRY. rtyz Lo alkenyl"

utyn y
etsexsnd hahinaxgei‘s tagn uﬁeuylrr@neqonedmfa%tg 19 cadxﬂné Epcampjas are ethynyl, 1-

ARSESAT: Bdud, LOUGRRUlot )k 58oasy et ned herei .

limted to, nethoxy, thoxy, i sopropoxy, and those
nfge e%)rﬁr(l;'glgl?%y }1;@%.' h%ge%,q § Q?a r@f{ev?herg lﬂ?l %grl{)'ﬁeerl alkyl radical

ary oxycar pon as use
aibedaﬁheds hereq &lxpmpl‘es bﬁa]l%ntyaad@ls (I)d;mf evibietras¢ notRimiged to, methoxy,

A I; are as
e I P R s
“aryl sul fonyl "as used hereln denotes a group of

iﬁ%{};}[{l gﬁa&k%m&%rr Yg an? aglfléﬁﬁflc%ﬁﬁﬁilyis usga‘?_lﬁe?glﬁn'&éﬁb%s ngjoup of

foatild SL(ED)OR! veheyin &nisl allg orl syl resprytivelydnaisllyd end it aiens
a es a group of forrmula wherein Ris alkylor aryl
%ﬁﬁ Ctively and al kyl and aryl are as defined herein.
The term "acyl am no" as used herei n denotes a group of

l " _O R . n h _
1Pk s R ab Al L s SRR Bhors O b Boup of frmula
ah-gb)zﬂ lrwﬂetmy Bas hbyiy)lr afyfk ydspesivelgadd Iaﬁng]eand alpirape wddﬁned herein.

i cal , xyear bo
W%W c%%@ﬁ% a@&l a’a’ﬂsgﬁjﬁflﬁ %YG A Lf?y@ ehe ma%eng L iemep of
Reteild-@seO)ewhtreach iveitityl poanyt resfectihedy and alkyl and aryl are as
geghéiIkoxy)carbonylalkyl radi cal will

erein

The term “acylamino” as used herein denotes a group of formula -NHC(=O)R wherein R

is hydrogen or lower alkyl as defined herein

The terms "alkoxycarbonylalkyl" and "aryloxycarbonylalkyl"as used herein denotes the
radical R'R" where R' is an alkoxycarbonyl or aryloxycarbonyl radical and R" is alkylene
as defined herein and the attachment point of the aryl(alkoxy)carbonylalkyl radical will
be on the alkylene radical.
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be on the al kyl ene radical.The term "al kyl t hi o" or

“thioal kyl" as used herein denotes an -S-al kyl group,
wohers@iesda i s as defi ned above such as net hyl t RCOD/EP2004/008767

et hylthio, n-propylthio, z-prggylthio, nbutylthio,

hexylthio, including their isonmers. "Lower alkylthio"

or "lower thioal kyl" as used herein denotes an

aIkyIth|o roup with a "l ower al kyl" group as .

iefor nibdpalleyl as useddyeremi dsnates am eyralkl gspyp, wherein

a!l?f f3las d&ﬁ%eﬁ%bg’v@éu@{ hs WRAGRKTD, @th§Mhiol #-pl I'Eh% Iinéoropylthlo, n-

yIt i oal kyl " as used ‘herein’denotés t'he ra

xséﬂrm m@u@mg sheigisemers- raives alkvhihie" rr "lpwer thioalkyl” as

hdéﬂ%rriﬁéﬁeﬂﬁr%gr e MR S i R
"Cmm edbylt iof'tre urs@irhnrelarwﬁq@stglaﬂoﬂwwwl veherein abkyhis Ceiin

refers to the radical The terns "al kyl am nosul fonyl "
and "di al kyl am nosul fonyl " as used herein refers to

Thedenmath icallgl '@y usgd IRreindenpis theradiggl R R where R' is an alkylthio

DHED S 40 a0 iy o i
radlikalivilibe os the dkyglenedadicalde, but are not linmited to

met hyl am nosul f onyl , so-propyl am nosul fonyl. Exanpl es
of dlalkylanrnosulfonyl i nclude, but are not limted
The telinarisnhipbsutfomyk @b figadyHerein refers to the radical -S(O),NH,. The terms

BRI LA AL R0 s LElRer U LA rafital -

ent ‘saturated car
HQHENRIR", odresdin Ryl B are rlnerdmgemnélorwen glkyl andR' ancl R"are

ﬁg%séhgéﬂtQQO?Q a?llq)f ﬁ%f)e&ﬁfr 0 ﬁx?rﬂﬁsp ﬁ‘ﬂln%glﬂl;ﬁp’l Hﬂ‘ﬁd@ Sbut are

0 el carb |nc usive
quhanuﬁSQnwﬂ@muamedﬂﬁﬁwhmphagpﬁﬁmmynubmh&ﬂbmnmﬁm®éls

ude t

(%l%/ osFlLflon(y?} cg{)zféhlf&q am: }é(gtg ﬁ cﬁ%n%gﬁz (f%%( hgssuéfonyl, iso-propyl

xsghﬂnﬁmmahﬁynﬂrsclosed in the exanplesthose

specifically disclosed in the exanples. The term

"substituted cycl oal kyl" as used herein neans the

Ti;eahm I“Mloaﬂwl”dashiseﬂeh:hrharméams a irmmioudiemlgsatmeted catblryghc radical
nts, such I r

ARk rHf BaBR ol SRS e PR S ey PR Bndhitogen atoms,

Haythgdiom egé to dflghtrcarbtml dtoxy lm:htsmayl.inlesa otheowise indicated. Examples

%Jgiﬁ%lgﬂg}l é?.ﬁlf.ﬁgs in. ﬁﬁﬁ%}g‘ﬁl ﬁrpn%gﬁgo, cg?l%égto}ayl r%rclo’t?utyl, cyclopentyl,

dylahpptels arnd thoyespeailfikally (hﬂ:ii)sediirsthle axdruplesthdsetspenificatipdisclosed in
1%in1t to, 3-ethylcyclobutyl, 4- hydroxycycl ohexyl

€ EFATR'EY cl opentyl and t hose speC|f|caIIy di scl osed in
the exanples The tern1 cycloalkylalkyl as used herein

FERr e R orrGolivt ol g sy BF iy & defined herein,
iayletglday o t}ﬁdd: abstimentpduch agdhdirbey, ayanox et elkylpfower alkoxy,

H?%OC h%/@ l@%p %jmﬁﬁﬁiyc ala&yk {lllgtlﬁ yd orifgcija%lglc?nry a?r%%lo, all?}}lammo,
@Mﬂsﬂﬁﬁmd 'aﬁﬁnhwarbomﬂ cﬁﬂbOﬁﬁasms; fiialifynyd] sl soifedylamino.

ﬁz@awi Tl Bt TosElr R ar R oG F A Bl ot o

dldSlgsx@IfZ% clilerggelopaitel anidnbsse spevificatindisalbsadgn siod exhynples.
of car on and hydrogen

The term "cycloalkylalkyl” as used herein means a radical -R'R", wherein R’ is an alkylene
radical, and R" is a cycloalkyl or substituted cycloalkyl radical as defined herein.
Examples of cycloalkylalkyl radicals include, but are not limited to, cyclopropylmethyl,
cyclohexylmethyl, cyclopentylethyl, and those specifically disclosed in the examples.



10

15

20

25

30

35

atons, having fromone to ten carbon atons inclusive,
unl ess otherw se indicated. Exanples of cycl oal kenyl
woadismaéss2 i ncl ude, but are not limted to, PCT/EP2004/008767
cycl obuten-1-yl, cyclopenten-_}gyl and those
specifically disclosedin the exanples. The term
"substituted cycl oal kenyl yl "as used herein neans the
cycl oal kenyl as defined herein, including one to three
Theserm yeleekkend iatsad hisein Begns agpanevalang wasatygaegd) carbocyclic
Th PR o R ohBbPRIKY ting N8 PeoBREARS UMY of carbon and hydrogen
hydr oxyal kyl , nitro, al koxycarbonyl; ani no L
a0TRy having Fomipng toyiem Airhen atomsiBelusive mpless otherwise indicated.
ﬁ{n@fé@ ¥E @}Hd%ﬁqenﬁ@a@%ﬁk‘ Hcﬁgﬁé! l&xmg?g?éﬂ{rﬁﬁé&’ﬂoawcﬂ%uten-1-Yl,

ss ot’herw se indicated. es of substituted
qrdepadstk &y png thgise stesifically disrdosed i thgesamples.| i mited to
3- et hyl cycl obuten-I-yl, 3-fluorocycl ohepten-I-yl, and
t hose specifically disclosed in the exanples, The term
Theyen substityted dyeleallsenylyl edsarsed heyein meantsdhe ¢viclorikanylgs defined
538000 o 4o S oy L ) 80N

aroxpthiogyb helo, baloallsgohydaesyaBohbitnatelkemgcarbenybeminghe

AR ER im0 SHOEA B BRI G B BhMnd.
sulforylamimoprnikssraghératissgedicated ixamplepatiiswestitifed eydpalkenyl radicals

. f ' [ u t

P L P o) AR b oo BB Rch I Y e Py SR Gl 71, and
thedefspentficatty disgloseddin2h@exampldshi or oet hyl ,
2,2,2-trichloroethyl, and those specifically

di scl osedin the exanples. The term™"aryl" or

Theertemat'dyetio s useklerbiorrefers trmandoa linknd tye hitrogen by a triple bond,
.bic&ggjc radical of 6 to 12 ring carbon atons having

“fv Teast one aromatic ring, with the understandi ng

that the attachnent point of the aryl radical will be

n .an mat L,C 4 NG, The.aryl radical is t i onal
hietn Chrlesry oo TR ueteg Reactmins 1B risfpb BuorS: Btomb, chloro, or
isdhshidicombirmtiont erted from al kyl , hal oal kyl ,
hydr oxyal kyl , heteroal kyl, acyl, acylam no, am no,
al kyl am no, dial kyl am no, al kylthi o, alkylsulfinyl,
P dewin thdl e’ asaddsy hewelf meytsadygwer 1 NRli& af défried Rerein

andR' ar.e independenily hydro or al kyl | kox

RO aieRan 7 BrRaR B o moeg blafAtork adtesiot Bikin, Bxamples
¢tialdalkyLditals ifdhide, bibid ybehedtedry 10-diftibydpeasdi oxy.

]:\,/E—Irglf gg%)fplyg %r&r@%ﬁ%ﬁ?@f—?&lu&rg&wﬁ? f,E;Z-E%Holrgetﬂﬁ,t and those
dpetifiady diselvaghinhilie exdindpleget hyl enedi oxyphenyl ,

I, 2,3, 4-tetrahydroqui nolin-7-yl,

1, 2, 3, 4-tetrahydroi soqui noline- 7-yl, and those

BiReeith e of "dionedtRS ediged hbRienaim £8onddieli¢ 61 bisyclic radical of 6
"het eroaryl " and, " heteroaronmatic" .as. used herein neans h

1@ MOHESRIGAtEMS BREYS Ff 654 S wamase Hisy with B yrdfrsianging that
tha Witadhndnt beas bf tRerdredid] vell bé 66 af @rdradtiy gy, MR aryl radical is

optionally substituted independently with one or more substituents selected from alkyl,
haloalkyl, hydroxyalkyl, heteroalkyl, acyl, acylamino, amino, alkylamino, dialkylamino,
alkylthio, alkylsulfinyl, alkylsulfonyl, alkylsulfonyloxy, -SO;NR'R" (where R' and R" are
independently hydrogen or alkyl), alkoxy, haloalkoxy, alkoxycarbonyl, carbamoyl,

hydroxy, halo, nitro, cyano, thio, methylenedioxy or ethylenedioxy. More specifically the
term aryl includes, but is not limited to, phenyl, naphthyl, tetrahydronaphthyl,
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two, or three ring heteroatons selected from nitrogen,
oxygen, and sul fur, the remaining ring atons being

woanismnesoni t h t he under standi ng that the attacRaemP2004/008767
point of the heteroaryl radicaywll be on an aromatic
ring. The heteroaryl ring is optionally substituted

3, Ddependeatdyp it 1923%4%&459&190@%%@ YENDLS SekAted-

f’rom aI kyl , hal oal k hydr ox het er oal kyl,
igpqpnoliney-Happrbth oshinee ficallydjsc din thee ¥RPlESN no,

al kyl thi o, al kyl sulfinyl, alkylsulfonyl,

al kyl sul f onyl oxy, - SO R R' (whereR and R' are

¥ dhsterparyhyaad Shrieroaromsticy ay used hRrisiy meprs agRPReSTYLIC or
lﬁé RXYAREPOFY o 12(31@15 QHHM hxawﬁ%gfl@ﬁ@t’ on@i’rlo?natfa'r ngntalmn%one,

ano, thIO met h ene I OX r ethyl ened I OXY
tsvpe@li ﬁxr@aumg/h@er@@ﬂmdeﬁtﬁ 4 @k@ﬁ?ﬂ @FYSEXatpiudliirghe remaining

1*#&3 #6083 %X%ng'&’% boh! ®ith HRALHERRAQCHGE e a&é&ﬁﬁéﬂt Point of the

er ocyc aV|n 5to 6 ring atons an
hmreamhtadmal Wﬂldrtelmvean pomatisTingt Th¢ hetersgry oing |1mtmralhg
s?ﬂgtlth{kl‘al 1H&iﬁ§nd V{r IJ glle { &8st Hentp cgédnﬁ%m a Ihaloalkyl
uran |azo i sot |azo , trirazo
hydr@arz&qyy heterc@ﬁwla ZGYIWCylapym,@lnyno, afﬂyyrlqmmbydlaﬂcahmmo, alkylthio,
d t I fom 1
BN Whrteo OGPk o3 JOLORE. (BRGeR SR Gre. |

1md¢p;née¢tb{ lerdoegenrre allkah dglkwo'k halealkotyu elkosycarstonth, mrb@do}gl

#0f t
A L T N il
behomed goth¢|eazmpl,¢s Evserplestaf lhatema}ryl mointies iptlnde monocychc aromatic
e?e?b%?ég ¥1hﬂn? %%éﬁls arHH {q% h&%@o’ato@ns@nﬁuﬁe, but is not limited

roqu I soqul no
5, mclndaxgs emd ahludiuee |b$tbq wioh bmunasl ltg ptyedmy}nf@aml, §piinyl, thiazolyl,

SRR B o0 BE TR Mo SR Py o
dvexaamas $hera'¢fea1t®bmy<:hh etownamlmgﬂetiesdmvugé’ctoﬁé rrmgratcmaa mlscludlng 1
3% RidsthobAdLEAL RRCAB1 050 RBGE B, WooralAaAnC,

th a
tsuhls;tdrbbmzbfumd/dspmwezdfhmnﬂebﬁmbddazfoi}dxrhenhahghm@dyl

lge%?éllégt#uarz bant%tﬁ%z)oi\“lq mcil%lyl Jﬁgmﬁlﬁg ex?zo(x\l@oq%l c%\ﬁn{)l%%y%% 6,7,8-
tpt;ahr;tdro@umbhmdhmuﬁncﬂﬁlyl Eﬁ,%tmmﬂwhdoguwllnﬂl bermmldazolyl
t hrou rbon rogen, . ac

i e e RS U e

&mﬁdumdemmphtl y selected fromthe group consisting

of hydrogen, acyl, alkyl, cycloal kyl,or cycl oal kyl -Q 3

al kyl; when nis 0, Ris hydrogen, alkyl, cycloal kyl,
'Hmjtefmé’h&ar}daﬂdy}"@xs usedll Heydin &rtdnw\he:ﬂkyl radicdl apdefhedReresn wherein

al k?"& dri %o %ﬁ%ﬁﬁ%ﬁ?ﬁs ﬁsveh%elen afp&ﬁsg lWéﬁ‘ eh%l%stltuent independently

dREzﬁfedfﬁnﬁ did greup xaiustiag of F@RY GNRbeuinch-F&éOr),dt (Whetetreid an integer

S5 oty v P Se A GRYF POBST afiachineak s yteroation
rhdivylis eheyagh hydrbbhyitom,Ivteydn BX litydydgen, acyl, alkyl, cycloalkyl, or
rzy’cﬁ)?ﬂcygéy M%’}% p?’rﬁjp% | ar"z“",@&?‘?{’(ﬁjﬂ}g}’ ﬂi]ﬁcted from the group consisting
crigdhepeypidply la].kyB eyabdalick yop caddlkyl G, a rikyh ethenin, is 0, RY is hydrogen,
%ky I(Z)aﬁ<yf)¥1nd cycloalkyl-C; 5 alkyl and when nis 1 or 2, R% is alkyl, cycloalkyl,
cycloalkyl-C;.5 alkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, 2-hydroxyethyl,
3-hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl,
1-hydroxymethylethyl, 3-hydroxybutyl, 2,3-dihydroxybutyl, 2-hydroxy-1-methylpropyl,



10

15

20

25

30

35

2-met hyl sul fonyl et hyl , am nosul f onyl net hyl ,
am nosul fonyl et hyl, am nosul f onyl propyl,

warbdsieayz nosul f onyl - net hyl , net hyl am nosul f onpCeERi04/008767

met hyl am nosul f onyl propyl , an_dlst_hose speci ficall y

di scl osedi n the exanples. The term "heterocyclyl”
MaRth XOEBYIN2 BRASetRy lsﬁ-lrh’étﬁ&@gré}gyl Qnﬁﬁfdé%ﬁﬁr?@ ammogropzl
non- arona I C nnnocyc ic or Bicyclic radical

T ey FR T ARGoselfenanetyb sripoulfparigi minostfonyipropyl
t n f
1%(@% aﬁﬁﬁgs‘rﬁlefﬁgl rﬁétﬂgl &eﬂ{y%ﬂﬁgéggcﬁl‘@fﬁgfl rﬁ&ﬂ?lmggboes#f&{ylpropyl
andj O@rﬁpﬁﬁﬁ Erilsﬁlpéﬁﬁlalgﬂﬂwynp ehe renmi ning ring atons
bei ng carbon. The heterocyclyl radical is optionally
substituted with one or nmore substit uent s sel ected .
Thedsym hleeteposyahyl @nzsec%h«?-rﬂlgl rpeanypcrigrated exensariigd non-aromatic
ﬁ@h@@) KYbr blg)éﬁ 5%@ tgellg’%ﬁj R8s ¥ Whﬁp%n@%y bwo F—1H§ atoms are

term’het er ocyc IS not to
h@qrpaﬂq»yrmqmgmmg)g]roumﬁgl@crtﬁcijfrﬁ@ NR/, O, or S(O), (where R'is alkyl

}kg&a b Byt B/ ARK 0D Bl lhdnib Yog atoms

razi no
yThdlqt@pWCBwadlcan pytmmllmuhﬁltuwd Mpﬂmneﬁ-@ more

e T e

h}eitro)ahu@}, d)qt@rqadi{yil pnd ay;ﬂ ﬁh@]term heterocyclyl 1nc1udes, but is not limited to,

AT oy AP IS PR Gk,

Nanatlhkkphpeadlméafh pnmr@mp,%mcshsdpyra@hchm&ylﬁ Ryrrohiane R

1161 ¥pqﬂ>h lo#éxroglqcﬁrpfl@gﬂ Zﬁ{x g?}%h | 531- %%d]@rt}ﬁa éﬁ&g}ngﬂo 33 -dioxide,

pymodlingth imfazolanyh tﬂcethydrqqutr@dhntbyl tetrelnwlybierquinglichyiy], and
4- t th f I 1

o (s GRel R BLIN beanE, LNPED SPLC 1 oary al kyl -

as used herein neans a radical -R R' where R is an

ﬁ-l %lﬁrglgg 1 “ﬁgfl’cglj "ég ﬂ%rrlj‘%s dsgc} ﬁ‘eiqué] L8E2R rawa 1&2@?11‘?128@%% Pé' is an

er oary

alhylénuiedlchﬂlﬂnddl’ as am):try] tiadictled dtﬁneckhﬂrhlnaﬁxamples of arylalkyl radicals
ri d| ny I or t

BeRhF el Srm iy S PREARLBT o7 bRt gnd thos

spreeﬁhailyehalqsécbmth&"bmrm;desm het erocycl yl al kyl "as used
herein neans a radical -R R' where R is an al kyl ene
radical and R' is a heterocyclyl radical as defined

Tk e'rm “h&emﬂdkylbﬁs tetl desedry tleyhed tedical -RIR cwhege R' is an alkylene

.but

FRRRLHTHR dhg PR s gt Sonshsisin PRl eteroanaliol
ﬁrdihabéﬁdddlel’,l bhfm& hyt limited fh eldhres B-yyirjtingylethyh dechdropgrimidin-2-

eci di din..the ex es. ;The.tgrns
Ay L Riogher AR E Shl G R o gt fedfamotes
herein refer to -NH , -NHR and -NR respectively and R
is al kyl as def.i abov The two
s Gome b i R, Qe R AT Ry ey S ol B g allene
fodlival &id Rl ‘Eﬁﬁé&fﬁcyclﬂ’tﬁditdraﬁﬁeﬁned herein. Examples of heterocyclylalkyl
E@En Egﬁcl:lﬁ%ei, Bp‘harf: gt}?gxﬂgg 0, ¥etrahy§rno%yra%l-?—lyi<r>{eltﬁ}q], a p?ﬂeir(lémylmethyl
3-piperidinylmethyl, morpholin-1-ylpropyl, and those specifically disclosed in the ‘

examples.

The terms "amino", "alkylamino” and "dialkylamino" as used herein refer to -NH,, -NHR
and -NR; respectively and R is alkyl as defined above. The two alkyl groups attached to a

nitrogen in a dialkyl moiety can be the same or different. The terms "aminoalkyl",
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RHN(CH 2)n-, and respectively wherein nis 1 to 6 and

R is al kyl as defined above. "C o al kyl am no" as used
woeosinesvef ers to an-am noal kyl wherein al kyl PET/EP2004/008767

Exanpl es of al kyl am no and dialkyl am no radicals

i nclude, but are not limted to, nethylam no,

"% Mhﬁﬂ@)ﬂl@yﬂ" MUMH BBy hafded Berein refer to NH,(CHz)n-,

cyc opyl met hyl'am no, di met hyl am n
Ny Hegmh,yqnélrﬁzh{g }rgtrﬁs}gegﬁqe}yowherem nis 1o 6and Ris alkyl as defined
Aobt, et byl dinb) mgae he&ﬁ?réf&@ﬁﬁarﬁ%ﬁicfalk?ﬂvhé{rem alkylis .10

d| scl osedl n the exanp The term"acy

rrrp}@s of alyleiingend ﬁl@ﬂwbmmp 5@ @éso)lfhud@a buaar@awb bﬁyted to,
ﬁ%}ln@fetﬁ iher @r@ﬂﬁz}anﬁ‘ @rd@cyaogh?pyﬁﬁetﬁ(}ltaﬁﬂno,

€ group con
@Wﬂtyéﬂfklvpamkw eﬂ?YéﬁD@)@pk thyhgué@aoiatlkmeth %}ageyela}mﬁthose

%@&gga@ chwsid#%a o les, aryl al kyl, heteroaryl,

etero ryl al , or NR R",as defi ned herei n,
wherein R and R' are .hydrogen of alkyl or R, R' and

Tl t“5 eatrﬁ a\‘fgf rﬁcﬂ A oRtife iﬁ% i) h@(b)'ﬁ ®ra carbonyl radical of
2 |

nor phol i nyl’, or pi peraziny

yrro ffée/ piLperl
aS.: é@;plular QB milters Ryt ; tl fromshagretlp henssting 96 Gnss alkyl,

Felanehbdd W@E%; ARSI Bl Refrocrdylliyl gl

mhﬁth hetescanyl! leeier@ﬁr}’ gl allepaiydr NREY cadefinaddieneie, wigein R’ and

SRRSO S5 U PO 8Pt e

mmhdhre}é, plﬁdieilmsé;mpfpdlpbnﬂabkglpﬁnaémyll groyxs used herein

neans a bivalent radical =CRR, wherein Rand R are

t aken together with the carbon to which they are

"Bl tauh Ealkylidenpl as usddi headie meany g bivalefttadicaldf GBR', wherein R and R’

ﬂstt&g&&gﬁf 'aarlg@nsggﬁlﬁf& 1}%5&%8' a%'eﬁ%réa ﬁt@ ¥ Egaﬂgxl@bﬁ

open yll
ﬂkjflidanylmadaddhmxlyaldedaqu ncetrlnimtdddseetbxieknﬂt paipyldenyl, butylidenyl,

oaﬁ%%gﬁ?ag&@%ﬂ? enyltﬁéexa Jferm

sed herein neans a
bi val ent radical =CRR , V\/nerel n Ris an al kyl radical

'ﬁ%e teYrHr“%%f ail,r]%r?ﬁenylﬁi’ ad ch'se<?l ﬁ)é x}@élqny di; ?fdlcragg- CRE ' 'S}/H%gem R

amtR' Ladetakbmtogahher with tlhe mrbcsdtct\@hmh they are attached to form a bivalent

c‘l)y gﬁ.g(glkréﬁi’/caﬁs[ %ﬁn %gn% . ﬁéé ggféycggaglg%fl&gg F%’cimals include, but

d1e$1ot bmaeldl to, }&mﬂ)d‘;dleﬁﬂ 3-'ﬂherd.‘c¢¢loh1exyhdenyl and those specifically
é g | al k 1 al kyl i denyl "as used herein neans a
i BEAE " AEERI®=CRR , wherein Ris an al kyl radi cal

or hydrogen, and R is a cycloal kyl al kyl radical, as

d. in. , f . . P
BB epteat et Pt GRafre berggarees e hirlrat adial ~SR:
Wht:reini Ristagcilitydradzeat yx:lhmegmy hied RYib b deayallkyl radical, as defined herein.

125 d.t gl !
SEEETHE T NN KT T
@&Idm@dﬂﬂeﬂh@hdhenlyh aydol&xpﬁnmh)ﬂrdtenylaﬂ—tpﬂtbpenmyhdﬁhﬂs andhthose
specﬁ%lcally disclosed in the examples.

The term “cycloalkylalkyl-alkylidenyl” as used herein means a bivalent radical =CRR,
wherein R is an alkyl radical or hydrogen, and R' is a cycloalkylalkyl radical, as defined
herein. Examples of cycloalkylalkyl-alkylidenyl radicals include, but are not limited to,
2-cyclopentylethylidenyl, 1-cyclohexylpropyliden-2-yl, and those specifically disclosed in

the examples.
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an heteroal kyl radical, an hal oal kyl radical, an al kyl
radi cal, or hydrogen, and R is an heteroal kyl radica

wonro@niésak oal kyl radical, as defined herein. EramuPe®4/008767

of heteroal kylidenyl radical s-2mel ude, but are not
l[imted to, 3,3,3-trifluoropropylidenyl,
2- hydroxybutylidenyl, 3-am nopropylidenyl, and those

iﬁ%{ Ié%gi’;?{ﬂ%}r‘g&@ﬁ@)ﬁ’s asalése Qg{f?rh%%gﬁll lﬁiaéﬂg}edlﬁ?el -RR . wherein R is
smbeterdalkylRaRical, uhhal@b]kyﬁadﬁdl & alayleadiadeor h}@i@@dﬁ&ind R'isan

Brbetelo B Lty BT el BE R Brp o °

E&aman@ﬁdafyl hﬂi@lsdﬁc/lﬁﬂe}é |blud€ﬂé)n|ot lisndtied 8,S,3, hediflteropfopylidenyl,
re not e rro ! . .
é’tYF‘%ﬂWB B@wﬂ r%’é‘ﬁ JORJC & aaf‘%SﬁgP%%ﬂ%ﬂadWl?seQﬁa the

Eﬁ@qﬁesspem fically discl osed in the exanpl es. The term
"heterocycl yl -al kylidenyl" as used herein nmeans a
bi val ent radical =CRR , wherein Ris an al kyl radical

The fb&‘ﬂf%&[’ocy@l?ﬁdéﬁyﬁ 8 lﬁeChEér@thﬁéh@lk ¥ Ibwfa&@h: €alical as:RR' wherein R
pxa%kﬂ%g gaqﬁ%% gci)gr}:géer 3 es {;pa?c? : ﬁnﬁ:ﬁtﬂi %ls ét%altc ell Itéj E)rr% a bivalent
Het@t chfhcﬁiyimﬁt&%ﬁhé(ﬂﬁéhﬂm Examples of heterocyclylidenyl radicals include,

er azi y ene nd t
E\éfeacrp P mited B earohUavRe %@P fioeyrepfidanst i
FHermgEaeh Ll kol tiadse ¥béciRaly disdsed 36 thdWagiplesieans a
B?Satl éﬁt rad?iltl:a —CRR”b vvhertllﬁl Rsel s an al %I/DI srad| cal
or hydrogen, and Ris a heterocyclylal kyl radical, as

l]!‘ﬁé teRB Héﬁé&@&y@l 1- E]?&?l‘i@n?B a@f.lsed herein means a bivalent rad1cal =CRR,

|yl k I - l'id
ﬁge;;gﬁ){qcarrzar da iga or¥1 cllroggn, and %dlls% e?eri)gy%{yij dlcaP as defined

Relehetrxa sQ)@ﬁEt@fbc?fCl}‘l'—QlE}‘lféDéhﬂQ@dl&hs 1nc1ude, but are not limited to,

| - (pi peri I%prop I iden-2-yl,

érIéE‘?ﬁdl%SémeShYHFl%@’l hykr1 tmgeré%eaﬂmegyhd% apg ghase specifically
dﬁﬂ%&ﬂhh%ﬁéé@ﬂﬁh% as used herein neans a bival ent

radical =CRR , 'wherein Ris an aryl radical, an alkyl

radi cal, or hydrogen and R is an aryl rad|cal as

dat 'téi‘ﬁxd‘ H&%&@@elylaﬁméyﬁéex@i” aawé@lhé%&hlrﬁi@mh bivating Aldfcal =CRR!,

i nclude, but “are_not [imted
wm@gmﬂmg@pﬂ@é hyfirogen, and R 1s a heterocyclylalkyl radical, as defined

ﬁel%lrg' TS e Wfﬁ@@f’&gégbﬂkﬁ?SLQMidegﬁr}Xchalg H@ldd@oﬁﬁ are not limited to,

pecifica disclo t he exa term
Za(rcfgtraéwﬁmpmnkwl)@rbﬁwﬂ% ly@ingriday TYHPﬁ%fllﬂée%'zdﬂxﬂélldéh?se
h@%ﬁﬂaﬁ v JiERRed iMBR &hApRsI S an al kyl radical or
rogen, 5 IS an aryIaIkyI radi cal, as defined
her ei n. Exanples of arylal kyl - alkylldenyl radi cal s

! %Itéllgle(’ {fihﬂjczfl?c[e%lyﬁ%ts ukécﬂle&?fg tnllé]é)%ns a b1valent radical =CRR', wherein R is

- h
n g} g&a&nmﬂ r?éfﬂ/ﬁpf by Brpger @ndf» wan ‘afldadigdsss defined herein.
?’%@?Efek S?ijﬂéllﬁfh?&%? %aISQnélﬂge, g?ﬁﬁ'ﬂg L @8 HHed t& r4m

roaryra as use rern neans

bhbmrémnylnmhsd@enﬁ@ dlmmh@maphﬂa Zsrlraﬁhallld@ylvl padithose
g%?cfﬁ’ﬂ%}p aoseqqgﬂfg ex'aﬁlp?eshet eroaryl radical, as

ere

The term “arylalkyl-alkylidenyl” as used herein means a bivalent radical =CRR', wherein
R is an alkyl radical or hydrogen, and R' is an arylalkyl radical, as defined herein.
Examples of arylalkyl-alkylidenyl radicals include, but are not limited to,
2-(4-trifluoromethylphenyl)ethylidenyl, 1-(3,4-dichlorophenyl)propyliden-2-yl, and
those specifically disclosed in the examples.
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Exanpl es of heteroaryl al kylidenyl radicals include,

but are not limted to, 3- pyridinylnethylidenyl,
wWa-2005/006892 2- pyr i m di nyl net hyl i denyl, and t hosePCT/EP2004/008767

specifically disclosed in the2exanples. The term

"heteroaryl al kyl -al kyl i denyl " as used herein neans a

bi val ent radical =CRR , wherein Ris an al kyl radica

Tg’gﬁ%fggl'? gpgvﬁaﬂyggs%l %95‘138‘? h&LRan altn%lag\lralern%(rjziuﬁgall =CRR', wherein
Riie e nlkat pakich kol hydkdgeh el lis 1 Betexvatys radiel, ud definbdtheadie.

532 poples T b Batioipepypeedicats ngtoslediuy rengiyimited to, >
plyn(liriyhﬂah?lﬁ&eﬁyy Wichioepya-pydanidWinethalideriyh @8 é those specifically

|sclosed|n t he exanples The terns
é?%; mPles 4 " al koxyal kyl "as used herein denot es

t he rad|cal R R' where R is an hydroxy radical or a

RSB RA  SAERB: Bh —ca,

Whédﬁ@ }Ryialuk ylkyl radicsladr iptlidgeRendR’ ﬁd’hehe’ﬁérbyﬁyﬁﬂlqd faaiﬁaﬂ;ak defined

i s.conte at ed that efinitions SCri
h%%. %X%Ble%@ ]t%iﬂﬁﬁgﬁi’lcfﬁ%‘ﬁ?lé g Lyle rlé‘Fté\‘}%ﬂ?t limited to,
ZCQHi?iﬂm@Ecbrﬁ&hylp?ﬂﬁhhﬁ?l)ethﬁlc&hﬁalJ(ﬁh@l‘},élan-yl)ﬁ)ro[pyl"lden 2-yl, and

hal oal roar ) alkylheterocyc ,
th%?ﬁ9?8§¥h83§a0“%’ o9 ""and t hose specifically

dlsclosedln t he exanpl es. The term"optional" or

TSR BRI AL R oo ferRiadh el AR where

R\niwcqw Wh ht %f&cytﬂad%calt e ARGEY irfditD FedpeelivBiesnd RSLABKSRNe as defined
egre event or circu ance
heFFAAE P (BB HoBOnE G oy Biprosy sépr@a@glawﬂﬁgﬁ gn the alkylene

rb@aq)s that the bond nay or may not be present, and
that the description i ncl udes single, double, or
triple bonds. "lIsomerisnt means conpounds that have

It HRPAlehRlat EPHRE tedleihRioRY Hé&‘%npé& hérﬁﬁtmeﬁi' B pehdeditBgorm

nature or the sequence of bo f their at .

ctlﬁ@lcallmﬂa‘@ﬁémmwa&lwp =‘ru6htaé nlietifrﬁa aed. hée#gx’léetﬁlf?&fvl

“GiyldIB/lhdtErok i@yl Ar B RIGSBBAY, "ClllkoRilky] 2L AAEhdsE sSR AR 8l PdiSclosed in

t ermed " stereol somers”. Stereoi soners that are not
W@éﬂﬂ%nages of one another are terned

“di ast ereoi soners”, and stereoisonmers that are

non- superlnposable mrror inmages_ are terned

Therierm | euitansl” oropptienndly | sesed pereiamernschefassubsequanthpfescribed
RO Qﬁ&gﬁgtaﬁ& IBQ}' bulRRGRR tdc@tﬁl apd Bk tHURBrHHoR includes
termed a "chiral center”."Chiral isoner” neans a
1@Q§¢ﬁyggwhemth¢]e\@ﬁéoxbcmcpg}sta@éﬁp@prs and ipstangeggn which it does not. For
&ME ‘B?iro'nﬁl ﬁcﬁfd‘@néﬁﬁs Qﬁpﬂé'goﬁd‘}ﬂdy" (ﬁ'lrhﬁyb’ncﬁ@)@ PrE&¥nt 51'1§¥hat the
elther as an iIndividual enantioner or ds a m xture of
d@ﬁrampemlgdesxxmﬁwwlée,@@ fplE APAGS- equal anounts of
individual enantioneric forns of opposite chirality is

Lermed a "racemic mxture". A conpound
“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
“diastereoisomers”, 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 a “chiral center”.
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that has nore than one chiral center has 2

enantioneric pairs, where n is the nunber of chira
woemisme’92 Conpounds with nore than one chiral eenmer0o4/008767

may exi st as either an indivi-d2al diastereoner or as a

m xture of diastereoners, terned a "di astereoneric

“Ohitalisemer ihesmsarenpound witherieehirhisceptee.dehds twa enantiomeric

ﬁtere |son§r HH'EF har acterized b .ngdagsolute

QONT PotHPLS “oﬂ“"( ! T8y X eftpcfias é‘ﬁi”? Pidpg fpgptiomer or as a
rARSte Wi fenmﬁia)hi@ﬁ rRtdigird &fn@a{iﬁingﬁqgaﬂ enﬁfurrlxmgemﬁiltduhln

sSpace Ol. e S stituents. attac o the chir

B SmStic ol G ObP e AL, AR & Sorue BT Asprgound
thades ntas shaedatchial ®heer hanked in accordance with the

Sequence Rul e.of Cahn, Ingold and.Prelog. (Gahn et.al.
e RO DAy Whete Bt (he Apgthsr Obchissciizs. GompggdsWith more
tham bnethigdl cerAOORYY exidtseithled @ inditidudl 34 stécediferadtds a mixture of

B RS i P B,
stekeoiddidr maf POk dckérizksd By EebsdRRNSnifiEratlb 6 R&Jr SO tisat chiral
t hat 8%6 their _exi stence to, hindered rotation bqi%,
§BisH BOMIHE SonfFEALORISRTS tp b pTBREemENL IsRerePhe Suisttpents
déﬁclﬁ&pdo[?aagﬁs c%}}text. ﬁe@?ﬁtitﬁs &tthahed the t’ellri:iSal coriteuiaded

, Wwhich indicate tha e groups are a 0
Oppigsiapien aFefanid IPRECQTRRASE ABOHE Srersd S aPengold and
Belog @ahd et 8l KhewCantn mes) K1 9698, 385 &gata BB QURLABE. Angew.
"substantially pure"”

s used herein_neans at_|eas
G960 7ot e) et (eakl; eraeor {banSanSahd L Cabn et
L%?y@r%ﬁt&”ﬁ%ﬁolz%ﬁﬁ@ﬁﬁﬂ, PURM. ESud1@suent, 196y TPared to
ot her p055|6le configurations. The phrase
"pharmaceutical ly acceptabl e" as used herein neans

R8N Bhmiess” B@hitheidihsREQRATS it Bwb R BERMHcE €hindered
conposition that is %enerally safe, nogn-toxic,

. ic, and.
TREFHORAbOBE doulls bandsy These corfigiraiians aipdidlsronsipted ity hgir names by

the ?}éfﬁ(%sscig hat ey 617 bad BChRRA alligitd Mt MRIRSURAEY oREhe same or
wel | as_human pharmaceut| cal use. phrase

The

opmesithHéeel the dprRle herdin ths molecyiq accordingfodhehaimingeld-Prelog
&88d herein neans salts that are pharnmaceutically
acceptabl e, as defined herein, and that possess the

desi red pharnmacol ogi cal activity of the parent
?%%H&dﬁsu@&ﬁiaﬁ?gﬁﬁ” LGl IRreid tneaRCdtleR0Molt ONmIR feScent, of

ormed wi th inorganic acids such as hydrochloric acid, )
thy destadsampozaf.Enantivmer o1stereqispmeyis pfesentcpappared to other possible
&Q@g@ﬁ@%hﬁ acid, and the like; or formed with organic

acl ds such as acetic acid, benzenesul fonic acid,

benzoi ¢ acid, canphorsulfonicacid, citric acid,
ﬁ? gsuipha &eéﬁeaﬁg 2l J4PBD]e® 286l hefHid! GRIGPHINEI R Heful in
gluconic acid, glutamc acid, glycolic acid, ) )
Pryperovgmplisiraesuticalcompositiep dhas kg gankeaHE sufe from oXigeing neither
ﬂi@&gicgu;aﬁ&dotg%&' d8Gi e 41lihQudkitHat VIRLPRaEcPfabi for
mandel 1’c aci d, nethanesul fonic acid,
veterinary as well as human pharmaceutical use.

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

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

organic acids such as acetic acid, benzenesulfonic acid, benzoic acid, camphorsulfonic
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muconi ¢ aci d, 2-naphthal enesul fonic acid, propionic
acid, salicylic acid, succinic acid, tartaric acid,

weo-20laereesul foni ¢ acid, trinmethylacetic aci d, panapPrive/008767

like; or (ii) salts fornmed whea-an aci di c proton
present in the parent conpound either is replaced by a
anielf atrid awid, e'é1ages,ulfamc abﬂdafuimamiaid, glmaoheptorat kadlj gheconic acid,

ggtﬁértg?ﬁ aig?d’] glyfcﬂbcaaglgm h%go ce%ctri%%l—olgyc%%)%gﬁ‘ane W(ljlf%mc 3id, lactic
aicidch'iat&t atidk bivdin ahd,rmmlemceichlamﬂndahmid methanesulfonic acid,

I t t. i d_.
Pt S0t AR BB R Br ORGP e &5 e “a Ao R i
tii]tyd‘icﬂa)(:idjq) tobadnebulfoniyatid) xtisiethyfeetisaid) and vk like] cle,

(BRI REEEaF o “GLOH et b oo So0hp il g eplaced

Hiytaqfiztakieh) €. pddi aiikalmwtahohj 3 d1Ralme edsth $adl, phat hlandging, ion; or

net anesulfonlc acid, mal hori,c aci
SOV o fiE o indirnat bbb thp B Rge e hélude

diéth@ﬂdMIhmEJ e;ﬂﬁano@d’iﬂmﬁ,ﬁ@ﬁﬁﬁh}dghuchﬁm&hﬁfﬂltlﬁhrbﬁmiﬁd,&glﬁhﬁhﬁnine,
t references to ar ut.ica abl e
sadthe e AR ED Mo AR P OROF P REREEOT oo Cfum
ytyddd, pbassitin hpdoxidel @Ids)m asrbéaitenad sbéiugi ydredidé. he
sane aC|d addition salt. The term"crystal forms" or

"pol ynor phs” means crystal structures in which a

THRFRefeRed pHd}nﬁtMﬁical[l}} dceepthbile ghlfsfags @iatsaley Erhed fr@ﬁlféébﬂil@aad
ar,rangenment s, ich ha the.

el e
hygrrsaiariciasi: s i metBAsesHonis 30 FRF Ps}gfaﬂvéphorlc acid,
tgﬂtirﬁcearcﬁntat%c 5@y, sediufd, potdsSiimp adltiand) sinc) ari{drrﬁﬁge@smm It should be

spectr poi nt densi.t har d
EEOO abafFi%&i‘i‘(:‘leSetlf’é’ FP%CSPUHX‘B peYP F’g Sa@% %%I%Ff?)vem

a@ﬂﬂloﬁ%ﬂﬁé {sbEvites)RRGhysed] &rhisZ BblyRibrply) ue Héﬁneﬂaie&nﬁ),fof the same
crystallization, storage tenperature, and other

ac Ih%ﬁ cause one crystal formto dom nate. The
term "sol vates" as used herein neans sol vent additions
fornms that contgin either sfoichionetric or

Therten ofatitldemny i "BoRpmRTRhsomeaps sl strggivgesds whédiompound

éaﬁ\eﬁysamz@ nel@iedent SrybthBFcRink 'ai‘x%ﬁ éi‘ﬁérﬁ§ an@tfwalcaﬂlas@th\e@aﬁqe
nol écul es in the_crystall

n tate hus _f or
leraentalgpmpopition RIS GRsta %rwtvéwa Heve é}ffﬁéﬁné X B ik action

‘ﬂa%tefhs hindaadde eé@ﬁeﬁleﬁﬁl% PoRhLY, Q:féhsﬁys h@i(ﬁa@ﬁoérystﬁlrbﬁaﬁ@ byﬁ&a@ and

formed is anacooate Wrates are f

(0]
ekestrsishpiopSHicystabHEy and srbvkiliv |P@6UP@H%‘FOIM§‘@NWF H’?o ne
cﬁ%stélf‘z%ﬁ%ﬁ bﬁ&ﬁg&@ﬁlpbﬁtm &1 dther MEbey mhPLtALOSHd dr$stal form to

| ecul ar sta as such conbi nation being able to form
ingfe. npre hydrate. "Subject" nmeans manmal s and
non- manmmal s. Mammal s nmeans any nenber of the Mammali a
cl ass |nclud|ng but not limted to, hunmans; non-human

The temm ssoleirsh anse hagsihmears sphigntrdrbitionsfarmsethat ¢rsiada pither
SREGbfirid AT PRl hcBICHnGints 8 di et h%ﬁ@@om%&ﬁﬁ@ have a

goats, and sw ne; donmestic animals such as rab
tg@@eglcy tapafised mglggfaémf)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,O, such combination being able to form one or more hydrate.

“Subject” means mammals and non-mammals. Mammals means any member of the

Mammalia class including, but not limited to, humans; non-human primates such as
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animal s including rodents, such as rats, mce, and
gui nea pigs; and the |like. Exanples of non-nmamal s

wonalsudeg92but are not limted to, birds, and tReTIEPR®4/008767

The ternt"subject" does not deppte a particul ar age or
sex. "Di sease state" neans any disease, condition,

ShHiiphafpaes afid oihei &1:&% YL moanst é}ieti@g ‘Tar@f amfrfal%&;h&?ﬁﬁ cattlﬁ, hérses,

g{sease st e .i ncl udes: FZ vent a{g east
espg0afs; Ind g dpppestieant ah*u SE assfﬁﬂlhi o So?n aboratory

chl&ﬁ?&iﬁclﬁﬂﬁﬁgeoﬁ@its, bacliaMelsORide/and fnh&iﬁa@@gs, irttBghe MRY.DExamples of

exposed t di sposed to.th I se a

R T léfiepgvt Bhoat ﬂatigcbﬁg ﬁﬁteolﬁ@ et “subject”
8b&8R% devdtah Qartlcular agdib¥ k!t i ng the disease state, le.
arresting the devel opment of the di sease state or its

clinical synptoms, or (iii) relieving the disease

SDideBse stile” mEAH SN ﬁtsE&@%@ftibnOE}mﬂ’ﬁbﬁ?iBﬁﬁlﬂtdaﬁgﬁ eSPrieffilng” or
of the Q|se se state Oﬁ@' cllnlca npt ons. " Mood

direatmant é) a seasgfs?aéqzlplc @quépgng ti}‘téélhsgase state, i.e. causing the

BEyEN opAp o itle GO §thi@ %t tddedBliop iin & sEHEN At iay be exposed to
di st ur ance of nood constitutes the core

AEPTerBRPSEH to Hie drsrasestaterhit deeial et RS onfigplaE fyarRigms of
ﬂﬁﬁl&ﬁf‘esstatggﬁ?ﬁihﬁltlﬁg HRalidaps £a8i \éeatfrébrtlﬂg X @BloB et of the
nood di sorders" or Taff ectlve dlsor ders™ include, but

diseasp gfate qrrits chipiceloympsipe 95 (@ relisuips thegtifrrgestatoe-e.» causing
388 or pal A&t ?d%@s@i@ﬁ e BsaiQfate bERIAMERN symptoms.
depreSS|on child use i nduced depression, postpartum
depressi on, dysthem a, unipol ar di sorder, bipolar
61280 ARorér i oraitdif e URbI RRS Iﬁéank g%‘% aﬁ‘h@lagc €84dif6ns in which a
di sorder, dysthym c disorder, epr essi on,

REVBIIYE @ﬁﬁrh?mw@am@ é@rﬁé@s%the cmﬁmau‘?aﬁtauwc'r 1SR {AFg subsume
aid léjt?%ﬁ& Y8268 APMloSdsY lp% e He;}:ﬂeéw% HARACES A& Bhood

rent, unwante ntrdsive 1deas, inages or

Hispresd or Apfdectine disopelerss indude, hat ax¢ nef lirgitedios depression, major
qgﬁr‘é%f{fe%gor&\éfi‘ Uﬁﬁ% p@ﬁsécﬁﬁi g §m, rbARARS d%&smﬁu LISiRBabube induced

st traumatic Sfress order” occurs a pati ent
deprggsean eﬂmtlantdﬁam@m ciyet\héma, thigolap dssozsi?mhitv@@lr disorder with
ﬁﬁ'nﬁ@st{t REHs6: %%?a zﬁﬁi" g 'dﬁ%?c%? edggtﬁgféﬂ clﬁ%r%fe Astiie depression,

orror and resu In t e“avol dan

s bid aatdac&tnmltdcpms@onﬂam anddydethymist d| s or der with
anxious nood is a type of anxiety, which unlike post
traumatic stress disorder that results froman extrene
SQbsesdive-carapulbive disorder| ieclmrasterizedby secimght, unWheted, intrusive ideas,
GRS gpﬁ:h Afes Qﬁﬁ ?#e?ﬂ SRR {“bslgghjx e%t&ohﬁ‘ort caused by the
Fesponse o an | i'abl e psychosocial stresso
idBes iimbgeaox urapylsedu fopdet tratunatic sgr@@lcmorqbﬂt bécatts tah@ a patient
QQQFQF&%Q aztgg.um{tlcae[%ﬁte&tﬁ ﬁa%%%&rt&% whic gt%értplg.tq&&!e cﬁt?ses intense fear,

situati ons or perfornance uat 1 ons.
Bplplesdness, hmtroradtnqorhrs;tltsan ithe avoitlagor ofstimiuli astrictedhwith the trauma.

%ﬁlﬁ%s?rﬂgnt% 9& V@ﬂf (%L]is [? ﬁ Qkp SdftaHﬁE thcﬁgﬁllhﬁlz gost traumatic
I a can e contras et Yy
Isuesa diserden ¢hap a¢subinfrom amezitesme St;lanlllbsistalttat ﬁrcpmdnse éxtrgme stimuli. The

2aRadhk gﬁav%r B0 LURNG & NASEH ol 2h ihithBiE BSchosocial

an SOCI a rmance
stressor.

"Social anxiety disorder" and "social phobia" are characterized by anxiety resulting from a
specific social situations or performance based situations. Specific social phobiais a
disorder in which a patient avoids a specific social situation. Social phobia can be

contrasted with social anxiety disorder because the patient's anxiety can be attributed to a
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situations in general. For exanple, the patient may be
uncharacteristically anxious about public speaking.

wO3pBsmiédoe phobi a" is an excessive or unreasonBOTEP2004/008767

fear, w thout apparent justitpsation. Typically, an
adult patient recognizes that the fear is excessive or
spﬁﬁf&&%ﬂﬁ]&kﬁ ;&rfobmhné‘efﬁakdi Satidy, rader thaaagdhlzs liei‘fbﬁmance based

' Phobi as” des a hopbi eci fj habi
SIRORH TE R O XOR B B B e e B s b e SRe Dy aous about
pabld gleykiapout belng in places or situations fron1mh|ch
escape m ght be difficult or enbarrassing or in which
y. npt be available in the_event of a
Sreclie ao}seﬁaw&msngyur&ewmﬁf b s e agification.

1thiby, afl lb&@lk at&nft $&%§hi&és&hﬁﬂ‘£§i@fear 1s|e§cl:(e@§1% @Q%Iﬁéé&bﬁﬂ)l&)but
ni ca stgniri Xl ovoke ea
'Eﬁllré’é fnagiios Fectignipe s%lggalﬁsw DHRgpLaR %ageqﬁ%ephoblas and

sf)@iﬂ'ﬁh‘ﬂbﬁg "Ag@h)bﬁ@&a" i@@hi’f&&telﬁ%ﬂﬁb}r aﬁ%ﬂlegyab’%ﬂlt BBhs 1rpplaces or

] nsect g% enV|roqﬁ§@% ¥ by objeg E P
sttRioRs \FP52BR R, Dercitficulk grpnarsissingor it whishibglp may not
b@ %Vé’iﬁbl%rm t}ktl QRfk o Rld AAck. mgufa\phbmqna;w&dr Pithbihistory of a

é% bl ood or an injury %g %e ei ng recei ving

PRI aﬁf & specdic Rhoke s dhpreiepisebne waﬂfsﬁl@e@&aweamﬂew
pebidiad b? Rated obp&t of s&aﬁueﬁ Shesifie 9h&blss ﬁﬂclddatth@mmlg s@Btypes:

publi c transportatjon, tunnels bridges, el evat
afl}nsﬁl RGPS arqd\hm@nraﬁls OR Iseds dpaligal @églmlgﬁsnwn% ,cugqj’ Sbjects in the

n‘éﬁf‘fﬁleenfvﬁéﬁmleﬁt £34Q@dayleQidIBLs, E&gmybﬂ wateR Sfddd-HjdNeRIifary type,
al.so be referred to as sinple phoblas The

crd oy B FiEhEALPICOHET £ BV 25 51 ELcHIEOTAEr i IRABAPIEOPIB Sther
isvesivt ARYI rdeedit;-sitlRIIRPE PO Icudd BPRGSIITRE stifhiéh such as public

description of t hese conditions can_ be found jn

tpmspprEtionctunmels.firidges elexaiprairng dryingwrnglosey spaeegieand other

t&&%ﬁe@e Edi fs'cﬁ@d b‘fﬁﬁfef &ﬁﬁul? ehfiephétiadNRaPatAbd Referred to as
ton, 1994. AB EVI ATI ONS Ac’ acetyl i-Pr

sizsple phopigs- AIBN azo-fris-isobutyrylnitrile EtOH

et hanol At m at nospheres HOAc acetic acid BBN

’Ignebﬂs{??@érg Xr@&&rd@h&ls@@ﬂ%e (vt kKSR to those skilled on the art. Methods

ydroxybenzotri azol e BBN) Boc tt-butoxycarbonyl
ofiBiagnesinghanst adesaription ofithese sandiiapoepndistipu Pjagnostic And

SPltishief bbb MYSQCBIBRRAL Bodin MEiIR! RHetiQﬁPF@BﬂﬁX@fe‘ de
Association, Washington, D.C., 1994.

ABBREVIATIONS

Ac acetyl i-Pr iso-propyl
AIBN azo-bis-isobutyrylnitrile EtOH  ethanol
Atm atmospheres HOAc  aceticacid
BBN 9-borabicyclo[3.3.1]nonane (9- HOBT  1-N-hydroxybenzotriazole

BBN)
Boc tert-butoxycarbonyl HPLC  high pressure liquid

chromatography

BOC,0  Di-tert-butyl pyrocarbonate or Me methyl

boc anhydride
Bn benzyl MeCN  acetonitrile
Bu butyl MeOH  methanol
cbzorZ  benzyloxycarbonyl Mp melting point
DABCO  1,4-diazabicyclo[2.2.2]octane Ms mass spectrum
DAST diethylaminosulfur trifluoride MTBE  methyl t-butyl ether
Dba dibenzylideneacetone NCA N-carboxyanhydride
DBN 1,5-diazabicyclo[4.3.0]non-5-ene | NBS N-bromosuccinimide
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DIBAL-DI BALiso Biatyl80mbatihyakidei nu

MeCN acetonitrile Bu b
Mo neltin

Bn benzyl
or Z benzyl oxycar bonyl

et her
DBUY 1, 5- tUgalianabieydb3.4.Gluddéd-7-non
N- br onpseéieci ni n deDBU , 8-di azab
DIVE N- et hydighioroetiadene CQc DCE
P¥M di ni dighlobdactbehs omat e DCM di
DPEADdi ni dinyl svdesariorylEAD di et h
prapyl |
DEIFRPA di g

isbSRopylanidean ne p

BMA N, N-di net hyl acetamde rt or
DMAP 4- NNIW-diimethycafiin@pyr i di ne
DIMAVF  NgINg, S A 14 i iiidiae T
oMret hyl Nguldi@etgEorbAnidei f | uor
DM4D 2, 2dbndhjleuliam@ehy| hept ane-
&pt( di phenyl phosphi no) ferrocene

DiiAIb bk o a2 0 Bicabykazedi c%rﬁ}pxyl atyhe

MeOH met hanol cbz

DABCO

ut yl
g point

wa 24do5chieswabi cycl o [ 2. 2. 2] octane Ms nass spect POMEPABT/008767
di et hyl am nosul fur trifl uori depddIBE net hyl
Dba di benzyl i deneacet one NCA N-car boxyanhydri de

f-butyl

-9vEne MBmethylpyrrolidone
cyclo [5.4.0] undec-7-
Ip@edi chiwidaatihadorBkzomate

carbor ongiyhidid i dichromate

Vibr azodigrgpfoxyl ate Pr
phenyl
| psPOUNdpi@bs pekAlsre inch
ride PYididyri di ne

T roomtenperature
t BARTT 1 :@bhviePet@ureEt
tTEA | at erhdthyPninePNEN)
areti ¢ agifgedmEoN -
2T trifluoroacetic acid
A E[Z,:i,G,6—tetramethylheptane—2,6-

|- (3- di nBis[uipReAySHOESHING ferocedd-]
EDCPTat OGS e%i%gﬁr%%rwg& de
ethyl aceh@carbbfimiditHyaRyHIR{der

Al i nehiydceiatey! Et ethyl Ts

Od mongiFl adher Li HVDS it hi um
%KICA N- ugigtinane- N- car boxyanhydr i
COVPOUNDS Exanpl es of represent

LiPBVIDS OPRthR m HRarh AUAHidilRFhrRT OV

i nventi on.
whi ch follow are prBXAYBLESORGOMBOUMNS® skilled in

E}g‘f’nples of representative compounds within the scope of the invention provided in

present

thin | ayshe
Tidr ochhaf lhfie cﬁ%cﬁﬁ?@tography
et her

n Et O diethyl
EMATE! MR

met Ry ilypzane
rGRXAVEY B fonic acd
tive conp kthin
deNcan TAREhAREN-carboxyanhydride

SSeu oy e

These exanpl es and preparations

Table A-C depict representative compounds encompassed by the present invention.

These examples and preparations which follow are provided 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.

In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0, a

Beilstein Institute computerized system for the generation of [UPAC systematic

nomenclature. The following numbering system for these ring systems are as follows:

3 4 3 4 3 4

S 5 XN 5 N
R=N, _ R—N_ _ e &
2 N 2ﬁ ~ZN6 2N 6

1 7
Ar Ar Ar
2-alkyl-7-aryl-2H-indazole | 2-alkyl-7-aryl-2H- 2-alkyl-7-aryl-2H-
pyrazolo [3,4-c]pyridine pyrazolo[4,3-b] pyridine




art to nore clearly understand and to practice the

present invention. They should not be considered as
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being illustrative and represent.ative thereof. In

general, the nonmenclature used in this Application is

based on AUTONOMtmy. 4.0, a Beilstein |Institute

conp i ssystemfor the gsgeration [of | UPAC

ssiengf i ¢ pomencl at Uge.y [Ffowi ng [nunberi ng

syét A tfese ring syst Ng as follows: Ar Ar

2-al kyl -7faryl - 2H i ndazol'¢ 274l kyl - 7- arlyl - 2H

2- al kyl - 7Amar y| - 2Hpyrjazol o [ 3, Arc] pyri dilne

PR S

pyrazdiofg3 Y paidine [ 4

Schene 1. 3- Substit

conmpounds in Table A

dine3 * RN 7 Ar Ar
-%Pﬁ?#zﬁﬂéﬁ§?-2prr
, Syragtli®y4,3-m di ne Th

re prepared as d

azol o[ 4, 3-c]
e i ndazol e
epicted in

MBS ol es in T

able A were

prepared by deprotonation of C 3 and guenching tne

resul ting carbani on
Thelindegele

bk @Gkddinallons th Fo8P

I nt er redi at es whi ch

wi th al kyl

aupds

further "tran

hal i des, al kenyl

le comppads alabied Wsre prapyefips depdrtpbi _
g%aﬁeﬁ%g}ﬁ?%?ﬁoggﬁ%tgﬁvﬁ @15 9Ad Qhenching

eqpBilcB-

prepare

tharesulivgseipagion with dkyldelides) slkeniyt balides [abernyldislifles ar carbonyl

SufRfunivh A d?xfecﬂﬁ%go(;ioi ;éoﬂtag

to prepare conpo

whigh 6uthes Jransfaesed forpyepass eaid sprapeoespise

6&13&%&5@%

e I nvention

e
e

R

%\*@ﬁtigﬁ( E{e\ ilﬂi(t)érﬁfédiates
rr?aﬁi’vg(g Biag<legtrophilic

S?P%gﬁggn of ﬁx@wlb(ﬁ%?%%ﬁ'n %lgg)be%)ﬂb}&{eﬁrtg p?ép%nﬁﬂuﬁgs Gf the

invention (e.g., 3-halo compounds). These processes are depicted in Schemes 2 and 4-7.

Table A
MH+
Cpd mp
4 Structure Name o caled
(found)
\ N—Me
277
Al ‘HC 7-(2,4-Dichloro-phenyl)-2- | 133-
c methyl-2H-indazole; 147
O hydrochloride (277)
Cl
-
O N=CH,Ph
A2 N 2-Benzyl-7-(2,4-dichloro- 353
a phenyl)-2H-indazole;
compound with trifluoro-
acetic acid (353)
CF,CO,H
Cl




Al T HO 7-(2,4-D chloro-phenyl)-2- 133-

met h

weho&/Berezyl - 7- (2, 4- di chl or o-

- 2H

yl - 2H i ndazoi e; hydrochl

i ndazol e; conpound with

oride 147 (277) | ( N CH

353 A2 phenyl) PCT/EP2004/008767

trpgluoro- ( acetic

aci d

(353) J CF COH I TableA M Cpd np Structure calcd #

Name C (found) N CH CO E [Té4bleda 4- D chl or o- phenyl ) ~
A3 indazol-2-yl] -acetic acid 349 ethyl ester;
%%@Zmund with (349) trifluofo-acetic acid CF CO{H MH+
51 A5 2- Mtdvhre7- (2, 4,64 180- t rﬂkr&gg hyl - phenyl caled
- 2H pdazol e 182 (251) Me C
(found)
/
O N—CH,CO,Et
=N [7-(2,4-Dichloro-phenyl)-
A3 cl indazol-2-yl]-acetic acid 349
ethyl ester; compound with (349)
trifluoro-acetic acid
-CF,CO,H
Cl
g
- N—Me
N 251
A5 2-Methyl-7-(2,4,6- 180-
Me Me trimethyl-phenyl)-2H- 182
O indazole (251)
Me
(K
-~ - =Me
N 248
A6 Me 3-Methyl-4-(2-methyl-2H- | 01
indazol-7-yl)-benzonitrile 105
(248)
CN
=
N 295
A7 5,7-Dimethyl-4-(2-methyl-
N Me 2H-indazol-7-yl)-
S, _ benzo|1,2,5]thiadiazole (295)
N
Me
—
— / —-Me
A8 N 7-(3-Chloro-pyridin-2-yl)- 24
N Cl 2-methyl-2H-indazole (244)
I =




N Me 248 A6 101- 3- Met hyl -4-(2~met hyl - 2Hi ndazol -

7-yl

) -benzonitrile 105 (24

we 20050ieme hyl - 4- (2- net hyl - 2
~[1,2,5] thiadiazole (295) N MasN Me A8 24
7-(3-Chloro-pyridin-2-yl)-

8) N Me 295 A7

H i ndazol - 7-yl ) - beaTmP2004/008767

| 2-nmethyl - 2H-i ndazol e

(244) Tabl eA M+ Cpd np Struthibléea cal cd # Nane C
_(foynd) N-_Me 209 AQ 2-Nbthyl-7. j 20l e;
@é&r}:ound with CF COHtrifluoro-acetic acid (20 MH+
b 312 Al O 7-strdcfpé or o-5- trifluoroggthyl -pyrid calcd
(found)
—
\ N~Me 209
A9 N 2-Methyl-7-phenyl-2H-
indazole; compound with
O CF,CO,H trifluoro-acetic acid (209)
—
~ N—Me
N 312
Al10 7-(3-Chloro-5-
N a trifluoromethyl-pyridin-2-
| y1)-2-methyl-2H-indazole (312)
CF,
-
- ,N-'Me
All N 7-(6-Methoxy-2-methyl- 254
Me pyridin-3-yl)-2-methyl-
N 2H-indazole; compound
2N CF,COH with trifluoro-acetic acid (254)
OMe
=
\N,N‘Me 235
Al2 2-(2-Methyl-2H-indazol-7-
CN 1)-nicotinonitrile
NI X yl)-nicotin (235)
Z
-
— N—=Me
N o 278
Al3 7-(3,5-Dichloro-pyridin-2-
e y1)-2-methyl-2H-indazole;
| J ma hydrochloride (278)
Cl




yl')-2-met hyl - 2H i ndazole (312) N M

7-(6

wabkisrndesro| e;

- Met hoxy- 2- net hyl -

254 Al

N Me 235 Al2 2-(2- Methyl -2H-4i3t0azol - 7-
yl)-nicotinonitrile (235) N M 278 Al13

pyridin-3-yl)-2-nethyl -
compound with trifluoro-acetic aeCWEP2®4)08767

7-(3,5-Di chloro-pyridin-2- Sfhple net hyl - 2H1 ndazol e;
hvdroecehloride HC (279 Tahl aA ML Chnd nn Structure #
P AL A LA LI A B W A A R SR LALLM CAC ML) S RN ChE ME+
Eﬁ?‘? calcd C (found) N M 265 Al4 HC mp
- (2, 4- D chl starcpienyl ) - /- | Name o calcd
2#3-ldi met hyl - 2Hi ndazol e; hydrochl ori de 150 (265) "N= found
Me 265 Al15 HO 2,3-Dinethyl{7-(2, 4, 6- : (found)
Me
=
< e , 265
Al4 N qa 7-(2,4-Dichloro-phenyl)- | 147-
cl 2,3-dimethyl-2H-indazole; 150
O hydrochloride (265)
Cl
Me
-
- N—Me 265
Al5 N wa 2,3-Dimethyl-7-(2,4,6-
Me Me trimethyl-phenyl)-2H-
O indazole; hydrochloride (265)
Me
-
O s
Al6 N 7-(2,4-Dichloro-phenyl)-2- 291
cl ethyl-2H-indazole;
CE.CO.H compound with trifluoro-
O e acetic acid (291)
Cl
HZC\
_{
\ N-Me 303
Al7 N 7-(2,4-Dichloro-phenyl)-2-
a methyl-3-vinyl-2H-
O indazole (303)
Cl




Me trimethyl-phenyl)-2H ndazol e;

Et 7-(2, 4-Dichloro-phenyl)-2- 291 Al6

webtsioidie i ndazol e;

CF CO H conpound with

trifluoroacetic acid (291) N_3¢ 303 Al7

7-(2,4-D chl oro-phenyl)-2- nethyl - 3-vinyl - 2H

hydrochl ori de (265) N

i ndazol e

PCT/EP2004/008767

(303) Tabl e A NVFF Cpd np SITUGhlAe cal cd ¥ Name C
(found) N Me 277 A18 2-Nethyl-7-(2 4 _6-
tLi;met hyl - phenyl ) - 3-vinyl - 85-95 2Hindazol e (2f7) M| MH*
nPPr| T N Me frdcRurd- Di chl or o- phenyl );2- 373 AL9| P | (g
mét hyl -3-( (E)- -propyl- 148- C\ °C
but -] -enyl ) -2Hi ndazol e; 150 hydrochl oride (373) | 301 (found)
A20 (N MET- (}‘122@4- DIchioroyphenyt)=3-—129.9-
N
-
 N—Me 277
Al8 N 2-Methyl-7-(2,4,6-
trimethyl-phenyl)-3-vinyl- | 85-95
2H-indazole (277)
7-(2,4-Dichloro-phenyl)-2- 373
Al9 methyl-3-((E)-1-propyl- 148-
but-1-enyl)-2H-indazole; 150
hydrochloride (373)
. 301
A20 7-(2,4-Dichloro-phenyl)-3- | 129.9-
ethynyl-2-methyl-2H- 130.9
indazole ) (301)
Cl
x
- N—=M
<y 3-Allyl-7-(2,4-dichloro- 317
A21 phenyl)-2-methyl-2H-
Cl indazole
O (317)
Cl




et hy
3- Al

woheosy1§892- met hyl

- 2- net hyl
-7-(2 4-dichloro-

nyl
|yl

- 2Hi ndazol e 130.9 (301) (

317 A21

- 2Hi ndazol e (317)
Structure # Nanme cal cd C (fowsd)-
7-(2,4-D chl oro-phenyl)-2- 334 nethyl -

ove N M

N Me

2H- i ndazol e- 3-

| Tabl eA NH+PCPAPRGY4/008767

159. 2- A22 car bal dehyde O nﬁhbﬁylﬁom me 160.5 (334) N
Me—293 . A23 | r’) Met h\/l i / 2 /l 2
%Eanet hyl - phenyl ) - 2H ndazol } 3-yl] - et hanone (293) MH+
285 A24 3-Sthicaire- 2- met hy| - 7- Na . calcd
(#, 4], 6-trinmethyl -phenyl)- 2Hindazol err(16285) C (found)
n
OMe
-
o NMe 7-(2,4-Dichloro-phenyl)-2- 334
N methyl-2H-indazole-3- 159.2-
A22 a carbaldehyde O-methyl- 1605
O oxime ) (334)
o
Me
—Me 293
A23 = 1-[2-Methyl-7-(2,4,6-
trimethyl-phenyl)-2H-
Me Me indazol-3-yl] -ethanone (293)
N"Me 285
A24 3-Chloro-2-methyl-7-
(2,4,6-trimethyl-phenyl)-
2H-indazole (285)
=
\ N~Me 311
A25 N 3-Chloro-7-(2,4-dichloro-
cl phenyl)-2-methyl-2H-
O indazole (311)




N Me 311 A25 3-Chloro-7-(2, 4-dichl orophenyl) -
2- et hyl - 2H ndazol e (311) Tabl eA M+ Cpd np Structure

wolans/oaedoed # C (found) N Me 355 A26
3-Bronp-2-nethyl -7- HO (2, 4,83%+i net hyl - phenyl ) -

PCT/EP2004/008767

2H i ndazol e; hydrochloride (355) N M 355 A27
3-Brono-7-(2,4-dichloro- 13Table A
phenyl}-2-met hyl =2Hi ndazol e
[2:17)&(2, 4-Di chl or o- phenyl ) - 316 A28 MH+
Pt hyl - 2H- isadeegk- 3- Y1 ] - pcet oni t g | ; (316) Nt VP | caled
362 [7- (2, 4- Di chl or o- phenyl )t 2- 137- : °C
met hyl - 2H i ndazol e- 3- (found)
Br
—
\ ,N-Me
A26 N 3-Bromo-2-methyl-7- 355
M M HC (2,4,6-trimethyl-phenyl)-
€ € 2H-indazole;
hydrochloride (355)
Me
Br
= N-M
<y , 355
A27 3-Bromo-7-(2,4-dichloro- 137-
a phenyl)-2-methyl-2H- 139
O indazole (3 5 5)
Cl
CN
<y [7-(2,4-Dichloro-phenyl)- 316
A28 2-methyl-2H-indazol-3-
cl yl]-acetonitrile
O (316)
Cl
CN
o
\ NHe 302
N 7-(2,4-Dichloro-phenyl)-2- | 137-
A29 cl methyl-2H-indazole-3- 139
Q carbonitrile (302)
Cl




carbonitrile 139 (302) Tabl eA M+ Cpd np Structure

calcd # Nane C (found) N-Me 7-(3,5-Dichloro-pyridin-2-
waaksA3IRIY| ) - 2, 3-di net hyl - 2f fi ndazol e (292) N- RET/EP2004/008767

3-Chloro-7-(3,5-dichloro- 3123431 pyridin-2-yl)

-2-nmet hyl - 2Hindazole (312) N Me

3-Bronp-7-(3,5-dichl oro- 35@akid2A
vl dina2. i)Y 2 ot hvyl 154 -65- |1 2 indaznla 156 2
Py T oy e Ty LA O T T O O e o P MO+
(fgg& N Me 314.60 HO 7-(2|4-D chl oro-phenyl)-2- mp
.9- A33 | Smickutk- 2H pyrayol o [ 3, 4puped PYri di ng; . caled
h§driochl ori de 195.5 (278) Nt M C (found)
Me
—
N-Me
=N 7-(3,5-Dichloro-pyridin-2- 292
A30 y1)-2,3-dimethyl-2H-
N cl indazole
I (292)
Z
Cl
Ccl
-
N—Me
=N 3-Chloro-7-(3,5-dichloro- 312
A31 pyridin-2-yl)-2-methyl-
N c 2H-indazole
| (312)
Z
Cl
Br
= M
=ivie
=\ 3-Bromo-7-(3,5-dichloro- 154.5- 356
A32 pyridin-2-yl)-2-methyl- .
N c 2H-indazole 156.2
] (356)
Z
Cl
7 N
N - N—Me
Y N 7-(2,4-Dichloro-phenyl)-2- 314.60
HCl 190.9-
A33 cl methyl-2H-pyrazolo|[3,4-
c]pyridine; hydrochloride | 195.5 (278)
Cl
N oS
S = —Me
N 7-(2,4-Dichloro-phenyl)-2- 153.9- 278.14
A34 cl methyl-2H-pyrazolo{4,3- )
c]pyridine 155.3 (278)
Cl




7-(2,4-Di chl oro-phenyl)-2- 278.14 153.9- A34

met h

yl - 2H pyrazol o [ 4, 3-

c]pyridine 155.3 (278) Table A

woOkbos@peorp Structure calcd # Nane C (found) NPCEAEP2004/008767
7-(2,4-Dichl oro-phenyl)-2- 2785.160.5- A35

met hyl - 2H- pyrazol o [4,3- b]pyridine 162.8 (278) |
[ 7- (2, 4-Di chl or o- phenyTl) - 3641;18,&3 di met hyl-ZH 1 ndazol -
A36-HC—5-yl]-¢ —nmethyl ester;
@é riochl or| de (364) | The conpounds in Table B ar e MH+
caroxylic acgighcgséers and jam des p | ared fron 2P caled
mét Nyl - 7- phenyl - 2Hi ndazol e 3-carboxylic acid (128CE
= Ci2H) or 2-nethyl-7-bronor 2H i ndazol e- 3-carbpxylic (found)
aci d (IZb7 Ey= C ZH I n Schenme 4. The car boxyt T aci U3
ar e |prepar ¢0 0 ep,lchl ng a 3-lihio conpound W th
car gon di oxyde’xWen the i ndazol e conpound al 7-hal o 278
congound (e. §. ITb), deprot ofrhbRaic blpr‘t'ﬂ?ée@lb%s k@8- )
A35dcconpl i shed @i th LDAt 0 [avBf@Ykduyrizolaié.3-
transmetal | bn Tabl e B M+ b]pyridine 162.8
(278)
Cl
MeO,CHN. =
O N=—Me
=\ [7-(2,4-Dichloro-phenyl)- 364
2,3-dimethyl-2H-indazol-
A36 HC a 5-yl]-carbamic acid methyl
O ester; hydrochloride (364)
Cl

The compounds in Table B are carboxylic acid esters and amides prepared from 2-
methyl-7-phenyl-2H-indazole-3-carboxylic acid (12a: E = CO,H) or 2-methyl-7-bromo-
2H-indazole-3-carboxylic acid (12b: E = CO,H) in Scheme 4. The carboxylic acids are
prepared by quenching a 3-lihio compound with carbon dioxide. When the indazole

compound is a 7-halo compound (e.g. 11b), deprotonation of the 3-position is

accomplished with LDA to avoid concomitant transmetallation

Table B
MH+
Cpd mp
4 Structure Name °C caled
(found)
CO,Me
K
N—Me .
B1 = 7-(2,4-Dichloro-phenyl)- | |,¢ 334
2-methyl-2H-indazole-3-
cl carboxylic acid methyl 131
O ester (334)
Cl




Cpd nmp Structure Nane calcd # C (found) COMe N Me
7-(2,4-D chl oro- phenyl )- 334 Bl

wa-2005t0hgd92 2H- | ndazol e- 3- 128- carboxylic aci d rermpRoo4/008767
131 ester (334) | Table B M+ Gyl np Structure Nane
calcd # C (found) CO M N Et 349 B2

7-(2,4-Dichli or o- phenyT ) - 2- efap B 2ZH 1 ndazol e- 3-
carboxylic acid nethyl ester (349) | CO M N M
é- gg Met hoxy- phenyl ) - 2- 261 B3 net hyl - 2Hi ndazolle-3 T | MH*
PEQq - car boxgtduetu@el d nmet hyll ester; N%Pnrgpound Wi| t ho P caled
(261 C
(found)
CO,Me
Caa
C I s
B2 =N 7-(2,4-Dichloro-phenyl)- 349
2-ethyl-2H-indazole-3-
a carboxylic acid methyl
ester (349)
Cl
CO,Me
e
O —-Me 7-(3-Methoxy-phenyl)-2- 261
B3 =N’ methyl-2H-indazole-3-
CF,CO,H- carboxylic acid methyl
ester; compound with (261)
trifluoro-acetic acid
OMe
CO,Me
/ —Me 2-Methyl-7-(2-phenoxy- 359
B4 =\ phenyl)-2H-indazole-3-
CF,CO,H carboxylic acid methyl
OPh ester; compound with (359)
O trifluoro-acetic acid
CO,Me
C = N-Me 2-Methyl-7-m-tolyl-2H- 281
B5 =N indazole-3-carboxylic
CF,CO,H: acid methyl ester;
compound with (281)
trifluoro-acetic acid
Me
CO,Me
O = N N=Me 7-(3,5-Dimethyl-phenyl)- 295
B6 =N 2-methyl-2H-indazole-3-
CF,CO,H: carboxylic acid methyl
ester; compound with (295)
O trifluoro-acetic acid
Me Me




trifluoro-acetic acid CO Me L 2- Met hyl
359 B4 phenyl)-2Hindazole-3 CF COH -
warRbisyicsst er ;

acid COMe N Me 2-Methyl

i ndazol e- 3-carboxylic J CFCOH acid net hyl

-2H 281 B5
ester;

- 7-m3pl yl

- 7- (2- phenoxy-
carboxylic acid
compound with (359) trifl uoro-aeeriE®2004/008767

corrpound wth (281) trifluorebiaetic acid CO Me X
5-Dj ppgfh\/l = nhnn\/l \ =295 B6
{iret hyl - 2H i ndazol e-3- T CF|COH car boxylic acid MH+
B Ryl ester; sgggpaund with (295) tr {nléoro acefi ¢'F caled
atid M MeTable B M+ Cpd np Structuré ¢alcd # NafeC C
(found) COMe N Me 7-(4- i oxy-2-met hyl - 312 (found)
CO,Me
=
. N"Me 7-(4-Methoxy-2-methyl-
B7 N pyridin-3-yl)-2-methyl- 312
M 2H-indazole-3-carboxylic
X e acid methyl ester;
_N CF,CO.H compound with (312)
trifluoro-acetic acid
PMe
CO,Me
=— 7-(2,5-Dimethoxy-
BS N—Me phenyl)-2-methyl-2H- 327
(I:\IF CO.H- indazole-3-carboxylic
3 2 :
MeO acid methyl ester;
O compound with (327)
trifluoro-acetic acid
OMe
CO,Me
—
\N,N—Me 2-Methyl-7-(4-phenoxy- 359
B9 CF,CO,H- phenyl)—Z.H-ir.ldazole-Bo—
carboxylic acid methyl
O ester; compound with (359)
trifluoro-acetic acid
OPh
CO,Me
= N=Me 2-Methyl-7-thiophen-3- 273
B10 =\ yl-2H-indazole-3-
CF,CO,H- carboxylic acid methyl
ester; compound with (273)
)/ trifluoro-acetic acid
S
CO,Me
—Me 7-Furan-3-yl-2-methyl- 257
BI1 =\ 2H-indazole-3-carboxylic
CF,CO,H- acid methyl ester;
z compound with (257)
J trifluoro-acetic acid
o




B7
aci

wonrddsluaesvn- aceti ¢ acid PMe CO Me

7-(

pyridin-3 -yl)-2-methyl- 2Hindazol e-3 -carboxylic
d nethyl ester; [I T CF COH conmpound with (312)

2, 5- D net hoxyphenyl ) - 2-netdgyl -2H 327 B8 ( N M
CF CO i ndazol e- 3-carboxylic acid nmethyl ester;

PCT/EP2004/008767

conmpound Wi th (3Z27) trifluor@prgeti c acid CO VB T N
Me 2-Methyl-7- (4-phenoxy- 359 B9 CE _CO phenyl)
gZH- ndazol e-3 - carboxylic acid nmethyl ester; MH+
Bfipbund wi t hg{aBQ)e trifl uor §- acet | cxggied OPh O NP N caled
Mg 2- Met hyl - 7-t hi ophen-3- 273 Bl O yl - 5H° ndazol ¢- CCH
CO H carboxylic acid methyl éster; compound with (273) (found)
trT it uoro-acetT T acEgae CO M T N VB
7- Fur an- 3-yl - 392 [~ 257
N—-Me 7-(2,4-Dimethoxy-
B12 phenyl)-2-methyl-2H- 327
MeO CF;CO,H indazole-3-carboxylic
€ acid methyl ester;
compound with (327)
trifluoro-acetic acid
OMe
CO,Me
-
< A Me 7-(4-Isopropyl-phenyl)- 309
B13 (I:\IF CO.H- 2-methyl-2H-indazole-3-
e carboxylic acid methyl
O ester; compound with (309)
trifluoro-acetic acid
i-Pr
CO,Me
- .
O N—Me 7-(2,5-Dichloro-phenyl)- 334
B14 =\ 2-methyl-2H-indazole-3-
CF,CO,H carboxylic acid methyl
c ester; compound with (334)
0 trifluoro-acetic acid
Cl
CO,Me
s
N—Me
B15 =N 7-(2,4-Dichloro-phenyl)- 191- 278
a CF,CO,H: 2-methyl-2H-
pyrazolo[3,4-c]pyridine; 196
hydrochloride (278)
Cl
NHEt
O XA
7-(2,4-Dichloro-phenyl)-
= M N=Me 2-methyl-2H-indazole-3- 417
B16 = carboxylic acid N-
CF,CO,H cyclopropylmethyl-N'-
a ethyl-hydrazide; (417)
O compound with
trifluoro-acetic acid
Cl




Bl |

ester;

2H i ndazol e- 3-carboxylic CF CO H acid net hyl

conpound with (257) trifluoro-acetic acidTable

we 2030168921 np Structure Nanme cal cd # C (found) PCOERR00F/008767

N Me 7-(2,4-

Di met hoxyphenyl )--392- et hyl
CO i ndazol e- 3-carbox7lic acid nethyl

ester;

-2H 327 Bl2 CF
conmpound

vvlth (327) trifluoro-aceticTable® OV CO Me N

309

B13-CE CO H

Me

%Bﬁi

CFC(

OOt

t hyl -

5-Di
H 3-

| cmnj:nn\/l
hd S A

nhon\/l \
|l P A

2H- i ndazol e- 3 carb

ound W t hSiradéye trifl uor
7#(3,

chl or o- phenyl )- 334
car boxylic acid nmet

bxylic acid nmethyl ¢
D- acet i ¢y |d i-Pr ¢
B14 2-net -2H i n(
hyl ester; corrpound

2S
2O

W th

laZdl e-

MH+
caled
(found)

(33

B17

)

n-Pr
—
-=Me

\ /
CF3CO H-

7-(2,4-Dichloro-phenyl)-
2-methyl-2H-indazole-3-
carboxylic acid ethyl-
propyl-amide; compound
with trifluoro-acetic acid

390

(390)

Bi8

N(n-Pr),
N'- Me
a CF sCO,H:

7-(2,4-Dichloro-phenyl)-
2-methyl-2H-indazole-3-
carboxylic acid
dipropylamide;
compound with
trifluoro-acetic acid

404

(404)

B19

7-(2,4-Dichloro-phenyl)-
2-methyl-2H-indazole-3-
carboxylic acid bis-(2-
methoxy-ethyl)-amide;
compound with
trifluoro-acetic acid

436

(436)

B20

Cl

7-(2,4-Dichloro-phenyl)-
2-methyl-2H-indazole-3-
carboxylic acid
diethylamide; compound
with trifluoro-acetic acid

376

(376)




trifluoro-acetic acid CO M N M

7-(2

wa20e5/0pga9azol o [ 3, 4-c] pyri di ne;

, 4- Di chl or o- phenyl ) -

| NHEt 7-(2,4-Dichloro-phenyl)soN M

2-met hyl - 2H-i ndazol e-3- 417 B16 carboxylic acid NCF CO

278 B15 CF CO H 2-net hyl - 2H
196 hydr ochl or PA®/EP2008)08767

cyclopropyl met hyl - N - T et hyfgDygr azi de; (417)
compound with trifluoro-aceti acid | Table B MH+ Cpd
E Structure Name calcd # C (|f ound) o MH+
P(dz 4- Di chl orspruhgRyl ) - 390 |B17 _ . P caled
2+#met hyl - 2H i ndazol e-3- CF CQ H car bg\])&’?ﬁ c acid C
et hy| propyl - ani de; conpound [(390) with (found)
tTTf{uoro-aceti cacgd NTT=Pr);, —IN—1ve
7-(2|4-Dichl or® tNényI )- 2-nmgt hyl - 2H i ndazol e- 3-| 404
B18 carboxylic gk d(CH ).OMe
= 2’2 7-(2,4-Dichloro-phenyl)-
B21 . A Me 2-methyl-2H-indazole-3- 406
carboxylic acid ethyl-(2-
cl CF,CO,H- methoxy-ethyl)-amide;
compound with (406)
trifluoro-acetic acid
Cl
o
| NMe,
= N N=Me 7-(2,4-Dichloro-phenyl)-
B22 SN 2-methyl-2H-indazole-3- 348
_ carboxylic acid
cl CE,COH dimethylamide;
compound with (348)
trifluoro-acetic acid
Cl
0 Q
[7-(2,4-Dichloro-
e phenyl)-2-methyl-2H- 418
B23 =N indazol-3-yl]-((S)-2-
a CF,CO,H- methqumethyl-
pyrrolidin-1-yl)- (418)
methanone; compound
with trifluoro-acetic acid
Cl
o NHMe
/ N-M
=~ 7-(2,4-Dichloro-phenyl)-
B24 N 2-methyl-2H-indazole-3- 334
Cl carboxylic acid (334)
O methylamide
Cl




CF CO H di propyl am de;

conmpound with (404)

trifluoro-acetic acid N(CH CHOW)
2- met hyl - 2H i ndazol ePBT/E23H4/008767

W@-20@/046802 chl or o- phenyl ) -
B19 carboxylic acid bis-

(2- nethbhoxy-ethyl)-am de;

conpound with (436) trifluoro-acetic acid

7- (2, 4-Di chl or o- phenyl) - 376T&26B

Cl

2-ret-hyb-2H-i-ndazole-3-—¢ m-de;
pbund (376) with trifluorg-acetic acidTable B NS MH-+
TP Struct $tecaabcd # Na C (fou L CH Ove P caled
7# 2| 4-Di chl oro-phenyl)- N- Ne 406 B °C
2-net hyl - 2Hi ndazol e-3- carbagxylic acid ethyl-(2- | (found)
CFaCD T met hoxy- et hyl ) - de;[ compound W th (40%6)
trifluoro-acetic, aci Mg 7-(2,4-Dichl oro-phenyl) -
B22 2-net hyl - 219 oazol e- 3- 348 carboxylic acid
n-Pr Cyclopropylmethyl-[7-
B25 N=—Me (2,4-dichloro-phenyl)-2- 402
_ methyl-2H-indazol-3-
CF.CO.H- ylmethyl]-propyl-amine;
cl . compound with (402)
trifluoro-acetic acid
cl
0 NHMe
= N—E
BY6 =N t 7-(2,4-Dichloro-phenyl)- 348
2-ethyl-2H-indazole-3-
al carboxylic acid
O methylamide (348)

The compounds in Table C are (2-methyl-7-phenyl-2H-indazol-3-yl)-amine prepared
from 2-methyl-7-phenyl-2H-indazol-3-ylamine as illustrated in Scheme 9. Also in bale C
are [2-methyl-7-phenyl-2H-indazol-3-ylmethyl] -dimethyl-amine compounds.

T

Cl

hydrochloride

Table C
cod mp | MH+
: Structure Name calcd
°C | (found)
N(n-Pr),
=
N—Me
c1 =N [7-(2,4-Dichloro-phenyl)-2- 139 376
HCl methyl-2H-indazol-3-yl]- )
dipropyl-amine; 140
(376)




CFaCQol | " di net hyl am de; conpound with (348)

trifluoro-acetic acid | VKO OMe [7-(2,4-Dichloro- I N
woORoshaespk ) - 2- et hyl - 2H 418 B23 i ndazol - 3- yl PET/EB002/008767

G 1 CF COH net hoxynet hyl pyrrol-igdi-n- -yl )- (418)

nmet hanone; conpound with trifluoro-acetic acid | N

Hve N Me 7-(2, 4-Dichl oro-phgayeC - B24

2~ et hyl -2H- | ndazol - 3- 334 id (334)

n@}%?ylam' de | Table B M#+ Cdd np Structure cal cd f Ree| MH+
C{tqund) Cyddtapteey! methyl- [7- me caled
(2¢ 4-|di chl or o- phenyl )-2- 402 B25 N I*?b

met hy|l - 2H-i ndazol -3- "yl net hyl ] - propyl - ani ne; conpoufd | (found)

W tTh [(402) [rITIUONQfe?.CeIi acid

= N—Me
=\ [7-(4-Methoxy-2-methyl- 166 296
C2 HCl phenyl)-2-methyl-2H- )
Me indazol-3-yl]-dimethyl- 167
O amine; hydrochloride - (296)
OMe ]

CH,NMe,
s
N—Me
~ ./
N _ 334
C3 [7-(2,4-Dichloro-phenyl)-2-
Cl methyl-2H-indazol-3-
O ylmethyl]-dimethyl-amine (334)
a
CH,NHMe
=
S
[7-(2,4-Dichloro-phenyl)-2- 320
4 a HCI methyl-2H-indazol-3- 211.1-
ylmethyl]-methyl-amine; 213.0
hydrochloride (320)

Cl

NMe,
=
~ A Me Dimethyl-[2-methyl-7- 294
N (2,4,6-trimethyl-phenyl)-2H- | 169.9-
C5 Me Me indazol-3-yl] —qmine; 171.9
O . hydrochloride (294)
Me




|l V-NHVe N Et 7-(2, 4-Di chl oro-phenyl) -

2-et

hyl - 2H i ndazol e- 3-
- 7- phenyl

- 7- phenyl - 2H

348 B26

i ndazol - 3-yl am ne as

carboxylic acid nethyl am de
w0 2di3)01689T7he conpounds in Table C are
(2- met hyl
from 2- et hyl

PCT/EP2004/008767
- 2H i ndazol-43-yl ) - am ne prepared

illustrated 1n Schene 9. Als‘@blbn; pale C are

[2- et hyl-7-phenyl-2H i nd - thyl]
Cgﬁl net hyl - am ne conpounds. Tabl e C np MH+ Cpd Namg?P MH+
calgd f Mt Sofycugture C (found) N('Na?ﬁé f N Me caled
[#- (]2, 4- Di chl or o- phenyl )-2- 376 | .
net hyl - 2H i ndazol - 3-yl] - [139- | JL di propyl - an neC (found)
TZ0 [hydrochl ori de 376) T Tabre Cnp W Cpd StTycture
Narmg cal cd # C ( nd)
/ N—Me N—[7-(2,4-Dich19ro-éhenyl)- 362
=/ 2-methyl-2H-indazol-3- 146.2-
Cé ylmethyl]-N-methyl- 1478
O Cl acetamide : (362)
NHNH,
\N' [7-(2,4-Dichloro-phenyl)-2- 172.5-
C7 methyl-2H-indazol-3- ) Mt
Cl ylmethyl]-hydrazine; 176
O hydrochloride =(320)
NMe
—Me N'-[7-(2,4-Dichloro-phenyl)- 347
\ ¢ 2-methyl-2H-indazol-3-yl]-
C8 N,N-dimethyl-formamidine;
O hydrochloride (347)
NHCO,Me
——
- N"Me [7-(2,4-Dichloro-phenyl)-2- 363
N methyl-2H-indazol-3- 146.3-
C9 a ylmethyl]-carbamic acid 148.6
O HCl methyl ester; hYdrOCthride ) (36 4)




NMVve N Me [7-(4-Methox7-2-nethyl -
- 2- et hyl - 2Hi ndazol -

3-yl]

- di met hyl -

296 166- C2 phenyl)
167 am ne;

waypdrsaesioor i de (296) Ove CH NMe T N Me 334 C3 PCT/EP2004/008767

[7-(2, 4-Di chl oro- phenyl ) -2- nejfyl - 2Hi ndazol - 3-
yl met hyl ] - di net hyl - am ne (334) |

CH NHWve N

[7-(Z,4-Dichioro-phenyl ) - 2- BRECA .
nethyl -2H indazol -3- 211 1- ylmethyl]l-nethyl-amne;
ﬁ)ﬁ. D hydrochl ori de (320) [ NWVe: Di net hyl - mp | MH+
-net hyl - 7- s@Q4ufl, 4, 6-trj met hyl - en)él )-2H 169. 9- caled
C% i ndazol -3-yl] -am né; hydrochl ori gec171. 9 | 2904&
MeTable C np MH+ Cpd Struckure (found)
(CO,Me),
= . .
O —Me Dimethoxycarbonylamino-
=\ [2-methyl-7-(2,4,6- 408
C10 trimethyl-phenyl)-2H-
cl indazol-3-yl]-amine
O HCl (408)
Cl
0
1 (J
= 0 Morpholine-4-carboxylic 419
\ N—Me acid [7-(2,4-dichloro- 98.8-
Ccl1 N phenyl)-2-methyl-2H- 1045
l cl indazol-3-ylmethyl]-amide ) (419)
Ccl
HCO,Me
Ca
~ A Me [7-(2,4-Dichloro-phenyl)-2- 350.
N methyl-2H-indazol-3-yl]- | 291.0-
Cl2 a carbamic acid methyl ester 293.3
O ' (350)
Cl
NHCONMe,
g N—M
N © 3-[7-(2,4-Dichloro-phenyl)- 101.9- 377.27
C13 2-methyl-2H-indazol-3- .
O cl yimethyl]-1,1-dimethyl-urea | 105.1 (377)
Cl




# Name cal cd (found) JV- [7- (2,4-Dichloro - phenyl) -
362 2-net hyl -2Jf-i1ndazol -3- 146.2- C6 yl net hyl ]
wolnsmeédey| acet ami de 147.8 (362) HC NHNH, 320PSH/ERE004/008767
[7-(2,4 -Dichloro - phenyl) --25_C7
met hyl - 2Jf -i ndazol -3- 172.5- Myl net hyl ] - hydr azi ne;
176 HO hydrochloride =(320)Td¥le &F
J\/= r 7= (9 4- Di chloro- phgn\/l - 347
?qﬂgethyl-fo-indazol-B-yl] - 8 mp | MH+
JV, VY- di net hygkrubes-eam di ne] HA hyd loride (347) | caled
NHCO|Me N- Me [7-(2,4-Dichloro-phenyl)-2- 363 o
met hyl - 2H i ndazol -3 - 146. 8- C9 O vyl net hyl ] - car|banfc (found)
aci d [net nyl est NECJOOEIT OCch oride 148.6 HC (364)[Tabl e
C mp M+
N—Me
[7-(2,4-Dichloro-phenyl)-2- 335
Cl4 methyl-2H-indazol-3-yl]- >300
ureca
(335)
Cl
HCONMe,
g
—Me
= 3-[7-(2,4-Dichloro-phenyl)- 123.3- 363
C15 2-methyl-2H-indazol-3-yl]- .
a 1,1-dimethyl-urea 126.3
O , (363)
Cl

The compounds in Table D include sulfones and sulfonamides and precursors thereto.

Table D
MH+
Cpd Struct P led
ructure calc
# Name o
(found)
O—S’Et
N—Me
D1 3-Ethanesulfonyl-2-methyl-
7-(2,4,6-trimethyl-phenyl)- 343
Me 2H-indazole (343)




Structure Nanme calcd # C (found) (CO M) N Me

Di net

hoxycar bonyl am no-

[ 2-
wonrbisiéspk - phenyl ) - 2H ndazol -

nmet hyl
3-yl]

-7-(2,4,6- 408 O
-am ne HC PCH@BL004/008767

Mor phol i ne- 4-car boxylic 419 acigl-[ 7- (2, 4-di-chl oro-

98.8- Cl| phenyl) -2-nmethyl-2H ndazol - 3-yl et hyl ]
-amde 104.5 (419) COM N ™pleD
J7-(2,4-Dichlorg-phenyl) -2- 350
@‘ﬂ" -2Hindazol -3-yl] - 291.0- Cl2 carbamic agid_ MH+
thyl ester s393nde (350) NHOOWVE "S; e 3- Pl
[ # (2, 4-Di chl oro-phenyl)- 877.27 C1 °C
2-met hyl - 2H i ndazol - 3- 101/9- vyl et hyl ] (found)
I, Iqdimet hyl-urga 105. I (877) TableCmp MH—¢pd
Strugture cal CSJ%SJN@TE
=
- N—Me 3-Methanesulfonyl-2- 182.1 355.24
D-2 N methyl-7-(2,4-dichloro- T
henyl)-2H-indazole 183.4
O cl pheny. (355)
Cl
0
\
O=\S’NH2
Canl
~ ANMe 7-(2,4-Dichloro-phenyl)-2- 1707 356
D3 N methyl-2H-indazole-3- T
a sulfonic acid amide 173.6
O (356)
Cl
S(CH,),0H
L
~ N—Me .
N 2-[7-(2,4-Dichloro-phenyl)- 353.
D4 2-methyl-2H-indazol-3-
a ylsulfanyl]-ethanol
(353)
Cl
\\
o=s—(CH,),0H
—
o~ NTMe 2-[7-(2,4-Dichloro-phenyl)- 157 8- 385
D5 N 2-methyl-2H-indazole-3- :
a sulfonyl]-ethanol 161.7
O 4 (385)
Cl




C (found) NHCOCH N- Me [7-(2, 4-Di chl oro-phenyl)-2- 335
Cl4 net hyl - 2Hi ndazol - 3-yl ] -
WORFM1&B9R 7- ( 2, 4- Di chl or o- phenyl ) -
- 123..3-

2- et hyl - 2Hi ndazol - 3-yl ]

>300 urea (335) |
363 C15

NHCONMe
PCT/EP2004/008767
-di net hyl -urea

126.3 (363) | The conpounds in Table D include
sul fones and sul fonam des amdblmecursors thereto.
_Tabl re Name calcd # C (found) N
E/IE D 3-Et hanesul f onyl - 2- net hyl - o MH+
Pol 4. 6-tri smidiyde phenyl ) 343 2Hindazol e (343) T | caled
MéTaple D M+ Cpd np Structure cal cd # Nane °C
(found)
0]
\
o=s—NH(CH,),0H
/ N—Me 7-(2,4—Dichlor.o—phenyl)-2— 400
=\ methyl-2H-indazole-3-
D6 sulfonic acid (2-hydroxy-
O cl ethyl)—amide (400)
Cl
O\
—%—NH(CH,),0Me
= 7-(2,4-Dichloro-phenyl)-2-
o N7Me methyl-2H-indazole-3- 414.
D7 N sulfonic ﬁcigi (2—¥§ethoxy—
et -amidae
0 Cl Y. (414)
Cl
o
O=\\S’NMez
O = ~Me 7-(2,4-Dichlor_o-phenyl)—2— 384
=\ methyl-2H-indazole-3-
D8 sulfonic acid dimethylamide
O c (384)
Cl
Q
o=%—~NHMe
-
\ N—Me 7-(2,4-Dichloro-phenyl)-2- 370
D9 N methyl-2H-indazole-3-
al sulfonic acid methylamide
O (370)
Cl




C (found) Jt- N Me 3- Met hanesul fonyl -2- 355.24 182. 1-
D-2 nethyl-7- (2, 4-di cMorophenyl) -2Hindazole 183.4

wO026B)016890N- Me 7- (2, 4- Di chl oro- phenyl ) -2- 356 BCO/EP2000D808767

nmet hyl - 2H i ndazol e- 3- sul foni c4&cid am de 173.6 (356)
| S(CH) HN M 2-[7-(2,4-Di chl oro-phenyl)- 353. D4

2 met hyl - 2H i ndazol - 3- yl sulTabhyID] - et ha ol (353) I N
[ 7 (2 A4 r\r\hl oro nhaenyvl ) 385 157_8-
Me—2-—+—(24-B OpreTy Ty i g ME+
_P%t hyl - 2H i ndazol e- 3- sul fonyl ] - et hanol 161. 7 (BI%E)
I e M+ CseubfursSt ructure cal cd Name o caled
(found)
o= S’N
O ~ N=Me 7-(2,4-Dichloro—phepyl)-2- 426.
=N methyl-3-(morpholine-4-
D10 sulfonyl)-2H-indazole
O c (426)

o= S’N Me
O = N=Me 7-(2,4-Dichloro-phenyl)-2- 439
=\ methyl-3-(4-methyl-
D11 piperazine-1-sulfonyl)-2H-
O c indazole (439)
O—S—N(CH CH,OH),
O = N=Me 7-(2,4-Dichloro-phenyl)-2- 444
=\ methyl-2H-indazole-3-
D12 sulfonic acid bis-(2-hydroxy-
O cl ethyl)-amide (444)
O\\ /,0

=
C N 7-(2,4-Dichloro-phenyl)-3- 369.
D13 N methanesulfonylmethyl-2-
‘ Cl

methyl-2H-indazole
(369)
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# Name C (found) O=V (CH) HN M

7-(2,4-D chl oro- phenyl )-2- 400 net hyl - 2Hi ndazol e-3- 6

weubdsmnésv2zaci d (2- hydr oxyl
) Owe 7-(2,4-Dichloro-phenyl)-&-N M
met hyl - 2H-i ndazol e-3- 414. 7 sulfonic acid

et hyl )-am de (400) PCT/ERR{0TOIS767

(Z2-net hoxyet hyl ) - am de (414)abN-DMe
7- (2 4-Dichl oro-phenyl)-2--384 pethyl-2H-ndazele—3
?% spl fonic acid dinethylamde (384) N M mp ME+
: 612 4- Di chl gfr@ctahenyl ) - 2-| 370 D9 e o caled
n#t hyl - 2H i ndazol e- 3- sul fpni ¢ aci d nethyl am de C
(;%70 Tabl e D MH Cpd np Structure # Nane calcd C (found)
(found) N VB &2, 4-D chl pro-phenyl)-2- 426. nmegt hyl -3
- (ot phol i ne- 4- Ss—Me Y
-
\N:N_Me 7-(2,4-Dichloro-phenyl)-3- 339
D14 methanesulfinyl-2-methyl-
cl 2H-indazole
O (339)
Cl
HSO,Me
gs
N—Me .
=N N-[7-(2,4-Dichloro-phenyl)- 171.3- 370
D15 2-methyl-2H-indazol-3-yl]- :
cl methanesulfonamide 173.2
(370)
Cl

Table E exemplifies 3-hydroxymethyl derivatives representative of compounds of the

present invention. 3-Hydroxymethyl indazole compounds of the present invention were

prepared by reacting a 3-lithio-indazole with an aldehydes or ketone as depicted in

Scheme 5. Alternatively a 3-carboxy derivative can be reduced with a suitable metal

hydride to afford a hydroxylmethyl compound. Further transformations of the 3-

hydroxymethyl compounds by standard methodology afford ethers, esters, carbamates

which are encompassed in the present invention.

Table E

Cpd #

Structure

Name

mp

MH+

calcd
(found)




DI O sul fonyl)-2Hindazol e (426)

7-(2, 4-Di chl oro- phenyl ) -2- 439 net hyl -

wOoRkbosmigmme azi ne- -sul fonyl)-2H ndazol e (439)

N- Me 7-(2, 4-Dichl oro-phgnyl )-2- 444

-(4-nmet hyl -
Y@ CRECRO04/008767

met hyl - 2H-i ndazol e-3- D12 sulfonic acid
b s-(2-hydr oxyT et hyl )-am deriHdg)
7-(2 4-Dichloro-phenyl)-3- 369. D13
ﬁéf\lﬁtnesul f YEgatHEe hyl - 2 et hyl - 2HNamelazol e (369) 'Fabl g MH+
Cpd mp Structure # Namme tatcd—C(found) e caled
N Me 7-(2, 4-Dichl oro-phenyl)-3- 339 D14
met hanesul f nyl - 2- met hyl 4 2H-i ndazol e (339) | HSO Me N-| (found)
Ve N 7= (2 4= gochtoro=phenyt)—376—17+-3-
Me
=
\ N—Me 295
E1 N 1-[2-Methyl-7-(2,4,6-trimethyl- | 246-
phenyl)-2H-indazol-3-yl]-
Me
O(CH,),0Me
=
\ N Me 299
E2 N HCl 7-(2,4-Dichloro-phenyl)-3-(2-
methoxy-ethoxymethyl)-2-
methyl-2H-indazole (299)
7-(2,4-Dichloro-phenyl)-3- 119.0 321.21
E3 methoxymethyl-2-methyl-2H- -
indazole 120.9
(321)
OH
K
— N—Me )
N 7-(2,4-Dichloro-phenyl)-2- 1973 307
F4 methyl-2H-indazol-3-yl]- e
a methanol 201.2
(307)
Cl
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D15 2- met hyl
173.2 (370) |

-2Hi ndazol

-3-yl] -

met hanesul f onam

de

Tabl e E exenplifies 3-hydroxynethyl
wdeoniswaéiores representati ve of compounds of theCpmes®anos7e?

i nvention. 3-Hydroxynethyl indgzole conpounds of the
present invention were prepared by reacting a
3-TiThio-indazole Wi th an arggpEies of _ketone as
depicted in Schene 5. Alternatively a 3-carhoxy
ded#Vati ve HEHFE reduced with a Ndmabl e metal | mp | MH+
hydride toafford—=a nyuruxyi met hyt——conmpound.—FurtiTer calcd
transformati ons of the 3- hydroxynet hyl conpounds by
standard met hodol ogy afflord ethers, esters, carbamateg (found)
which—are—enconpagged 1T thepresent—nvention—Tablte
E Cpd# Strycturfe Name ng M+ cal cd (found) Tabl e| Cod#
Structur ) cclcd (found) N Me 295 E
| - [ 2} Met hig - L 4,%-trijme @ bto- 349.
égl—n h-i anfdoal zol - 3-yl ] p'he gg %EE; e | NS Lie
2 :2HCI\- 2l 4- Dichlcrope 359
nmet hpxy- }ho ymet hyl) - 2- meth n azoI e (2995 ) (349)
7- (2] 4-Di r o- phenyl ) -|3- 321. 21 119.0- E3
met hpxynet C\(I -2-nmet hyl - 2H dazol e 120.9
OYNMCZ
/ O
N—Me
=N Dimethyl-carbamic acid 7-(24- | {5z 5 378
E6 dichloro-phenyl)-2-methyl-2H- )
a indazol-3-ylmethyl ester 128
O (378)
Cl
O\“/NH2
o<t
=Me
=\ Carbamic acid 7-(2,4-dichloro- 184.0- 350.20
E7 phenyl)-2-methyl-2H-indazol-3- :
ca ylmethyl ester 185.5
O (350)
Cl
PREPARATION

Compounds of the present invention can be made by a variety of methods depicted in the

illustrative synthetic reaction schemes shown and described below. The starting

materials and reagents used in preparing these compounds generally are either available

from commercial suppliers, such as Aldrich Chemical Co., or are prepared by methods

known to those skilled in the art following procedures set forth in references such as

Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, Volumes 1-21;

R. C. LaRock, Comprehensive Organic Transformations, 2" edition Wiley-VCH, New

York 1999; Comprehensive Organic Synthesis, B. Trost and 1. Fleming (Eds.) vol. 1-9

Pergamon, Oxford, 1991; Comprehensive Heterocyclic Chemistry, A. R. Katritzky and C.

W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9; Comprehensive Heterocyclic Chemistry II,
A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; and Organic -
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35

(321) 7-(2,4-Dichloro-phenyl)-2- 307 197.3- E4
nmet hyl - 2Hi ndazol - 3-yl] - nmethanol 201.2 (307)Table E

waops/ossgonct ure Nane nmp M+ cal cd (found) Acet PCTABR@4/008767

[7-(2,4-dichloro- 349. E5 -52-
phenyl ) - 2- et hyl - 2H i ndazol -3- 131. 7- yI] nethyl
R&fcﬁ&ns}l-ﬁﬂle K SAHNw Yofk, 1981, DiolEhéyl-1¢ ar thetic

7-(2, 4- 37 E6 di chl oro-ph l)- 2rreth|-2H-
Teaetiprochames are meyel Iy diyeietivess & spmy gjethms mledaéﬁe@ompounds of the
I?rege%t fivdh 66 Qa{rpbe Qlegigedl 84d Qaridub modlﬁcatlons to these synthetlc
enyl) 2- nmet dazol - 3- "yl net hyl ester 185
l(es%)n sch PREP;Q | e@@dm@haguggﬁst@da@ Preckdlad in ﬂxﬁ@mhwg
R G0 RIS AYsiie &ﬁ'{tblﬁgalrptﬁnsr%%#mgﬁ orflepi cted in the
Il Tustrative synthetic react emes shown and
descrl bed bel ow. The starting materials and reagents
Y5l PEARIL Ath 0 SHErFATRANIARe QRN BH Scifthldd 8in be
avail | from comrerci al suppli er
isplateidear pepified Hidegirad yingransentiopa dmg@ges, including but not limited

to, filtration, distillation, crystallization, chromatography, and the like. Such materials

can be characterized using conventional means, 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 depicted with generalized substituents;
however, one skilled in the art will immediately appreciate that the nature of the R
groups can 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 particular, certain compounds of indazole compounds of formula I (Al A% and A® are
CH or CR*) may be prepared utilizing 7-bromoindazole (3) as an intermediate, the
preparation of which is illustrated in Scheme 1 and described in Example 1. From (3) the
compounds of formula I can be prepared by a three-step sequence including N-
alkylation, palladium-catalyzed arylation at the 7-position and substitution of the 3-
position by electrophilic substitution or deprotonation and quenching the resulting 3-
lithioindazole. There is considerable flexibility in the sequence of these three operations
which can be exploited to optimize the procedures for individual cases. Thus in sequence

A, arylation at the 7-position is carried out prior to N-alkylation and
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known to those skilled in the art foll ow ng procedures
set forth in references such as Fieser and Fieser's

weeag@nés®2f or Organi c Synthesis; WIey& Sons: ReWEP200k/008767

Vol unes 1-21; R C. LaRock, Cosprehensive Organic
Transformations, 2nd editigp WI!ey-VCH New York 1999;
Conpr ehensi ve Organi c Synt eS| s, B. Trost and I.

Fl em ng g*Eds.) vol. 1-9 Pergaﬂnn Oxford, 1991;

Conpr ehepnsi ng, Heterocyclic Chemi sigty, A R Katrltzky
and C. fWRyRees ( EdS) Per ga ford 1984, v =
Conpr e {ve Heterocyclic stryﬁ ,N
Katrltzky aMe C.W Rees (Eds)”PeMganon, OxfordYI998)

vol . q{}d Organi c Reactions, Wley & Sons:grNewH
Yor k, | JITESS (af.- 40; a'lﬁfemflio | | ovvrmsyd)t heti &
react L‘o enes—af g))mere‘i’§ T NTUSEY at of sone

met hods™ by 'whi c#the”’conpounds of the present

i nvention can be synthesized, and vari ous
nmodi fications to these synthetic reaction schenes can

Appl i cati on. The starting

i ntermedi gt s A hefsynt het | A
i sol at ed an purl ied if sired using conventional
techni ques, inclugdng but not Iimted to, filtration,
distillation, crystallization, chromatography, a 2 the
like. S be_eRar act eri zed 9

conven al ,lﬁean-sT—i-ﬂch

spectra Unl ess spe¥ s
reactiorng demcribed herei f preferably are copluct ed
under an isnert at nosphere @t at nospheric pressgre at a
reaction tenperature range ,of fromabout -78 C to
about 150 C, nore blly from abaout {Q} t o] about
125 C, and nost pr gﬁﬁ&ggg Jand converﬁ%gH Nﬁ%ﬁt l:about
room (or ambient) tenperat e.g., about 20 pPOome
conmpounds in follow ng scherres are depl cted with

general i zed substituentg PRy £ one ski l N\ t he
art will imrediately apg t}%at the ndturssoff the

R groups can varied to aff ord the various co oqus
contenplated in this inveAtion. Mreover, tharreaction
conditions are exenplary asd alternative condi%ions

are well known. The reaction sequences in the

foll owi ng exanples are not neant to limt the scope of
inlnmdhcm&nbﬁ the salsstiswednt faothetB- pasmﬁdsrelscdaﬁﬁenisoutl in the final step (Scheme

{ t I
Poriaie B¢ SRR RRERETo0n o ian SHESRRE HL geherally be
pakenzlbygmipdanmnddaﬂﬁMI é}@))anﬁﬁ:nailﬁmnrlk eequirhdat i, arfddileer process

@%ﬁ%ﬁ? é@gﬁ&]‘he%fé%ﬁp?\g %_Sla%i?% rpﬁgétg%ﬁ.(ég%ed g&b&? Bnt at the 3-

fa@sﬁtmﬂ priér wahe bﬂflal'f(mpaé;e@ebﬂxeﬁnplh 13¢.e Adteaptiselgude dealkylation and

ary ahgg a9 bglacleul%/eldaotult %rxlitially prior to introduction of the 3-position (Scheme 1;
Sequence C).

Aryl coupling procedures which can be used advantageously have been described: D. W.
Knight Coupling Reactions Between sp” Carbon Centers in Comprehensive Organic
Synthesis, vol. 3, G. Pattenden (Ed), Pergamon, Oxford 1991 p 481-520. The Suzuki has
been used extensively in preparation of compounds described hérein. The Suzuki

reaction [Equation (7)] is a palladium-catalyzed coupling of a boronic acid (R = aryl or
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pal | adi um cat al yzed aryl ation at the 7-position and
substitution of the 3- position by electrophilic

weurbsstoiéseri on or deprotonati on and quenchi ng t RET/EP2004/008767

resulting 3- lithioindazole. Tégere is considerable

flexibility in the sequence of these three operations

wh*qu Rritadh é@ﬁ @ XilyDhilRI? dr @riftat (RiZ gryl Hrevipylor ediatigs of ADSO,CFs).

% 8§|du§_ e . Thus in sequence A, arylation at the
CRAGHS 1Y% ri ed out prior to Nalkylation

andSchene 1 (c) (e) Ia R =COH2a: RR= NH Ib: (a) 2b:

R2 = N=NS Bu (d) Ic: = Br (b) N R SEQUENCEA N R

N R N N Br Br SEQUENCEC N- R NN
i ntroducti on of the SUbStIEﬁgﬁngi) -position is
carried out iRRRESfT ¥ak §T§ﬁ‘TSEﬁ€WE’I Bmgfe 2).

The optimal procedure for a particular conpound wl |
general ly be apparent by inspection and m ni nmal

P&M&B@H(@Nc%nld?d@ﬂﬂp f?dWﬂH'PcﬁL“lg(ﬁbpf) d}&‘ilﬁ@@%ﬂ(}fl borane
(Schene, 1; que <f tion tr ction

PR HePs Gh Bf (U (e e v %% ordiflgse pisopd plpination. The

Ayt ¢a@1rbe3chﬁﬁkd(cﬁﬁﬁ1 E&ﬂm@} 8f raniObs1eEMGinich@ling tokdefe, THF,

N al kyl ati.o arylation can Qe carried out

dlorenel 2ycigpetige MO BSG GRdartomirilegueysRlvents and under

biphhgIBo kit R RGN dre tﬁlyAu G RH B 8b Rt 06 R H YEBPerabtir6 o about

can be %ged ?dvantgg Tﬂ §¥ have b en_ _de crlb d D W

iéﬂ &mA ums 7§ REEE0R Mﬁééﬁ SRR RstelsFae the
ﬁEgﬂ-l t‘h@re@%&ﬁﬁ]ﬂn@roﬁ){ %ﬁi@@h@n‘cs MOhe SBzuki reaction including

Pattenden (Ed), Oxford 1991 p 481-520. The

ga
thealadipmsonEEnth é@@&é@ﬁw UYL, (RMBETRPH PG GHrgrous protocols

BAMRENIRnHBSE ergﬁF} a@ﬁ{}e‘i‘éa&l siréleav%éaklueﬂmt(g&ne g fr P. Wolfe et
[Eguatlon @) a |un}catalyzed coup

Chiena9op 995 AN GRS oR ] eogl ek e et oF At (. Soc.
Q@ﬂd 199 ) BO(0:4bK :4b%0 &bﬁ) € OB skifled®n/the 9t -Mﬂ B¥bLble Yo Rlehaty AGtifhctory

% Typi cal catal ysts include
protocol without undue experimentation.

Deprotonation of the 3-position of the 7-aryl-2-alkyl-indazole (5) or the 7-bromo-2-
alkyl-indazole compound (6) was achieved with LDA in THF at -78° C (Scheme 1). The
deprotonation of indazoles can also be accomplished with BuLiin THF at -78° C. The
latter conditions were acceptable with the trialkylphenyl substituents; however some 7-
substituted phenyl indazoles are subject to deprotonation or transmetalation of the 7-aryl
substituent when the deprotonation was carried out with #-BuLi. One skilled in the art
will readily identify acceptable deprotonation conditions without undue

experimentation.
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Pd(O or Pd(1l) catalyst RRB(OH), + - R R R (%)
Pd(PPh ) , Pd(OAc) and Pdd (dppf). Wth Pdd (dppf),

wonrbesangsoal kyl borane conmpounds can be coupl edPCO/ERROH/008767

or vinyl halide or triflate wgshout D-elim nation. The
reaction can be carried out in a variety of organic
sol vents including tol ugaemedIHF, di oxane,

1, 2-di chl or oet hane, DWMF, DMSO and acetonitrile,

aqueous sol vents and under bi phasic conditions.
Reactions are typically run from a¥ room
terrperature to afyout 150 . Addltlv{§g§e.g. CsF, KF,
et |y acc.ei_e.tate t he

v % e MrtRrer ous conp
t he Buzuki reac;E on i nchYdi mg t he pall adi u

t he ¥ gand, adgi tPve sol jwent, t enper at ur
numer ous pr o, QaveQbé%n identified. active
catal ysts have Meen | M&fCMeed (see, e.g. . Wlfe
et al, J. Am Chem Soc. 1999 121(41):9550-9%61 and A
F. Littke et at, J. Am Chem Soc. 2000 d
122(17):4020-4028). One skilled in the art \(VI

able to identify a satisfactory prot u
exper| ment ati on. Depr ot onati on’ of theA§ pOSI ‘?‘loéﬁpyé‘]fnl"'%'yl

Ot i oditrisfisPe g kR e ndodd e Bbieh Aokl WV iioduging o

bT)HFmahad dgriGativeahihry - Agsitiobhef thejndatadnatd @uptihg 10 with an aryl

R B P PR e RRE PETR! WlHE syl it o Fiaborane

Hawé bédnyisedl effisetively hspﬂepmﬁﬁﬁrmétﬁms/ﬁlt aybosupling. (T. Ishiyama et al.,

P ahLer P BTG e R P ERElepidy, e Biomol. Chem

29003 B3R yaemts; MiSBtirhble age P Qtt 0N dki, ORg. \BaGnIaCkdrR 200811:2084-2095)
with n-BuLi. One skilled in the art will readily
identify acceptabl e deprotonation conditions w thout
undue experinment ati on. Schengcémés X Pd(O) Pd(O) base
,Nf-Me Me C-CMe 10 7: R—Me R = H,
3 5-di chl oro- pyri (@FU? Qher errbodl rrents of the

| nvent:6 nD i cimgot repall)ééid“lﬁ‘y i e

L
fq}g eﬁ

28 30
NaH
. .o (Me0),S0,
isoamyl nitrite / AN AN
_— N\ I —_— HSC—N\
N ~N =N
/
R Ar Ar
3la:R = Ac 32

2H-Pyrazolopyridines are prepared from pyridines substituted by a methyl group and an
acetamido group at adjacent positions. 2-Chloro-3-nitro-4-methylpyridine (28) was
subjected to palladium-mediated coupling of an aryl boronic acid to afford the
corresponding 2-arylpyridine (29). After reduction of the nitro to an amine and
acetylation, the acetamide was treated with isoamyl nitrite, potassium acetate and acetic

anhydride. The intermediate N-nitroso compound cyclizes under the reaction
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boronic acid derivative at the 7-position of the
i ndazol e and coupling 10 with an aryl halide (Exanple

wapoos@ews- coupl i ng of aryl halides and aryl tPCTIER2®S/008767

and pi nacol borane have been used-effectivelyto prepare
internedi ates for aryl coupling. (T. Ishiyama t at,

TEehdiaioasitoom dcetylated;997dbo34idie 345 Vhich oy dwalaedtdd1b (P. Marakos

éﬂ"ﬁbﬁ”\% Lt 1%%?615%2‘?@!@%%5“ ag% i?ﬁm_]s'é, o 5&% 11980 2398).

N%g&&tNia% %ﬂheﬁﬁI An?%n% ege(lﬁé‘)ﬁtidﬂH&(tﬂN% 34)p@@sig@_ﬁ pE’&(tels a8 tescribed for
: . i soamyl. .

e PRdagolgs, Sirniipragedates capbesdeprogio piher pRrazoRoyHidines.

2H Pyrazol opyri di nes are prepared from pyridi nes

substituted by a methyl group and an acetani do group
at adj acent positions. Scheme 4

2-Chloro-3-nitro-4-nmethyl pyridine (28) was subjected

to pal | adi um nedi a ed ﬁoupl i ng of anele%%glhﬂgoroni c &cid
to af f gFd e cor?}e%’ﬂa i ng 2 Kllpyrl |Pne( 2 ARL er
reduct i of Mh& nitro to ani NeRand acetyl N—-R

the acetym d¥ was treat ed th Nsoanyl nitrit
pot assi up acetate and acetig anhydride. The g
interrreg'a. e Nnitroso con‘poqu cyclizes under_the

reacti OIE]%@ ions to an acetyl ated pyrazol opyﬁFz '.@%;
3la which 1s hydrolyzed to 31b (P. Marakos et al.

Syhstifutien at the do7e peiti@pis athieved &y etentraplhilid subititwion or by

- k hRRo%.
o o T Rt ope bR e o0 e Mamrple 15 canbe
asadtiskwith deatidtpef déverophidessotiess, allgil hilides (pg.oblel Jredleg2n
O AERRI Ly O BE5ridY ER2EHIBE IR, BENG RS des (.g.allyl
bromide, E = allyl), alkynyl halides (e.g., bromopropyne, E = propargyl), aldehydes (e.g.,
acetaldehyde, E = CH(OH)R), ketones (e.g., acetone, E = C(OH)R'R"), amides (e.g.,
MeC(=0O)N(Me)OMe, E = C(=0)Me; DMF, E = CHO) , disulfides (e.g, EtSSEt, E = SEt)
and carbon dioxide (e.g., E = COOH) to produce 3-substituted indazoles.

Scheme 5
ROH i &
CH,R R
(a) = (c)
13 ——>= . _(b) =
-~ ’N_R —_— = ’N_Rl e —— — ,N_R'
N N N
Ar Ar Ar
14 15 16a: Ré= CHR*CH,R¢
16b: Ré= alkyl, alkenyl,
alkynyl

R, R, Rb,Re = H, alkyl; R' = alkyl; Ar = (substituted) aryl
(a)RC(=O)R’; (b) p-TsOH, PhCH,; (¢) H,, Pd/C

Embodiments of the present invention include, alkyl alkenyl, alkynyl and hydroxyalkyl
substituents. Many of these groups can be directly introduced by reacting the desired
substituent with an appropriate leaving group on the atom to be attached to the indazole
with the lithiated indazole (Scheme 4) 1-Alkenyl substitution at the 3-position is
introduced by a two step sequence wherein an aldehyde or ketone is reacted with 13 to

afford a carbinol 14 which can be dehydrated to an olefin. Dehydration generally affords



10

15

Li LDA/ THF electrophile N RN RN RNNIla: R =
Ar 13 12a:R = Ar lib: R = Br 12b:R = Br

weurbwstoéseei on at the three position i s achi eve#CDgEP2004/008767

el ectrophilic substitution or-bBy-deprotonation of the
3-position with strong base. The
3nliktulé of Faad ¥ loldfiiazhé pretéht dmrention irehedeseBothi thh pﬁre Eand Z

variety of. el ec k -
Bmefyahd ThiaFubE IichRt TE R hrliongl Yn Bt e St 1o the
Edfegspahdiepylkahal batescatytis hydkdgehatisrom de, E = aI | yI ),

al kynyl halides (e.g., bronopropyne, E = propargyl),

al dehydes (e.g., acetal dehyde, E = CH OH R), ketones
(e.g., acetone, E = C(()—|)R Rchemedgri des (e. g.,

MeC(=O) N(Me) OMe, E = C(=O Me; DVF, E = CHO |,

disulfides (e.g, EtSSEt, E OSEt and car bon di oxi de

(e.g., E=COH) to produce,j\ny sPMeut ed i ndazol es.
Schene5 OH CH (a) 13 (b) R 3

CH R 16b: R = al ky HQaI kenyl , bll,kynyl R R, ,R = H,
alkyl; R = = (subst i tuted) ar =0) R
(b) p-TsCH, - NeMeH , Porc—Embodi b of Nt-hie
present inven NN ncl ude,KZ&]OggN’IeCXerny ) Kynyl and

hydr oxyal kyl bstituents. Many of these roups can be
directly intro (;q y reacting the desi r'ed
substituent w % n proprl ate | eaving groul|c§3 on the
atomto be attached othelndazole with the lithiated
i ndazol e (Schene 4) -Al kenyNH upsél tution at the

3-position is

CH,0H MgSO, CN
— e R —
- N-Me MnO, « N~Me
N THEF/rt N
R’ R’
14:Ra=Rb=H 20

Similarly whereas 3-alkyn-[n]-yl groups wherein n > 2 can be introduced directly by
reaction of an alkynyl compound with a suitable leaving group. The 3-ethynyl group is
introduced by condensation of (1-diazo-2-oxo-propyl)-phosphonic acid dimethyl ester
(19; S. Miiller et al., Syn Lett. 1996 (6):521-22) with 3-formyl-7-arylindazole (17). 3-
Formyl-7-bromoindazole was prepared by condensation of 3-lithio-7-bromoindazole
with DMF followed by palladium catalyzed introduction of the aryl substituent. An
olefin (e.g., 15: R* = H, R" = alkyl) can be converted to an acetylene by bromination and
dehydrohalogenation (J. March Advanced Organic Chemistry 4™ Ed ] Wiley & Sons: New
York, 1991; pp 1023-1024). Alternatively, the ethynyl compound 18 can be deprotonated
and alkylated (J. March, supra, p. 481). The 3-hydroxymethyl-2-methyl-7-arylindazole
(4: R* = R* = H) was converted to the corresponding 3-cyano a derivative by a tandem

oxidation-imination-oxidation sequence (G. D. McAllister, Syn Lett 2002 (8):1291-92).
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i ntroduced by a two step sequence wherein an al dehyde
or ketone is reacted with 13 to afford a carbinol 14

wohbshhiecaan be dehydrated to an ol ef i n. Dehydr aPCOmP2004/008767

general ly affordsa m xture of_.s@nd Z ol efins; the
present invention includes both the pure E and Z

Bwsﬁbm@temrmawﬂ@ﬁcahhﬁroe@a‘medT ifdceblbdsopdpttd s@tBéﬂthMon of the

can be ted t the orrespondi ng ane
%ﬁ%'épaﬂo W&%m Wéth?ém% reqgmt: d%éwn@ahon of

341@1&%15@1@% Mammtéalﬁrscﬂeaeeﬁ = Br 18 17b:R = Ar NH

[i-PrOHCH OH MgSO , NMe MnO ,N-Me N THF/rt N 14:R =R

=H 20 Simlarly whereas Shahk¥yn- [n]-yl groups wherein

n > 2 can be introduced directly by reaction of an

al kynyl conpound with a suitable |eavimg group. The

3-ethynyl grg s introdifeed by gordensati on of

(I -diazo-2-1 ,Qr,Nﬂ\xté) ptrosphoni c@ d NtMeet hyl ester

(19; S. Ml ¥  é¥al, SynLett. 1996Y(6¥ 521-22) with

3-fornyl -7-arpel i ndazole (17). 3- Ar

For nyl - 7- br onbi ndazol e was prepared by condensati on of

3-lithio-7-brioadendazol e with DMF f24 | owed by

pal | adi um catal yzed i ntroduction of the aryl

substituent. An olefin (e.g., 15: 5h R = al kyl)

can be converted to an acetylene by n?nation and
Mar ch AAdva Crganlc

dehydrohalogena C

Ed J Wre \N Yor 1991; =N
1023 ternatlvel hyn'T_Ebnpo Nh
be dep ot nated and al kyl dt e Mar ch, supralp.

481) . Bme 3-hydroxynet hyl £2- nethyl 7- aryI|nda26Fe (4:
R=R-= was converted to the correspondi ng 3-cyano
a deri v&t8 v&epy a tandem ox¥dati on-i mi nati on- oxi8ati on
sequence (G D. McAllister, Syn Lett 2002

(R R PR SRR O R g

carbamoyl- 1ndazole (22:X = NHz, NHR' or NR' R") compounds (Table B) prepared by

Scheme 8
CO,H COX
oot =
. N-Me ———» .. N-Me
N N
Y Y
34 35

Y = Br or (substituted)aryl
X =O0R, NH,, NHR', NR'R"

R, R', R" = alkyl, aralkyl, aryl, cycloalkyl
condensation of an activated carboxylic acid derivative with alcohols, ammonia, primary
and secondary amines. The carboxylic acid 34 is prepared by contacting 13 with CO,.
An "activated carboxylic acid derivative" or "activated 3-carboxy-indazole" refers to a
stable reactive derivative (e.g., acyl chloride or acyl bromide or (mixed) anhydride) or a
transient reactive form of a carboxylic acid (e.g. a dialkylisouronium salt formed by
condensation with a N,N'-dialkyldiimide)which renders the compound active in a
desired chemical reaction, in which the original compound is only moderately reactive or
non-reactive. Activation is achieved by formation of a derivative or a chemical grouping

within the molecule with a higher free energy content than that of the original
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unsubstituted i ndazole with a brom nating or
chlorinating reagent. The preparation of -halo

woanpmuesds is illustrated in scheme 7. Schene PBCEBEP2004/008767

,NNMe ArB(OH) Pd(O so,a basesh_-6: R = Me The present
i nvention further includes 3-al koxycarbonyl -i ndazol es

cﬁ% buﬁ@,ﬂ_w}ﬁgil ge&ﬂ&s Bhe &ﬁﬁ&(@ﬂwlhr ﬂn%)ﬂ@sh@&e@tibﬁgb 6éﬁcFW£]dh| anotger

or ) onmpounds. (Tabl e repar e
r@@s@wﬁ%ﬁﬂon ofplsoose(] ?MaBaL gﬂv %@fgﬂ?ﬁ@@r%f&wﬁw &
SEHS, N YR 199N8Y 18987y, NRulzeSynthedibsplister Addihiydd Estoryd- Lactones in

cycl oal kyl con,dens?t Lon of an_activated carboxylic
CaB1PEehgaY va/ aReniie Syt ersab -y el dis adrpvnl s PrgameniPragsgOxford

1566 YR Y5 48N RESninkH€]. MLBR Mo rafl7UIB4HI &. BELDSS BRbsi
b %gnt act i Br?l 13w tﬁIAn g act#g%%% car boxyiic gg}i;d sis of

Y. ] : : .
AdaelpsperdiRpboteddpomppais i eampseleasioilggrnisdandres Er Biintegfeldt, ed.,
vbP 6@&%@%&? Pfegé,‘@;df&@ 1991 Bg&.aés'lﬁﬁ &§ ﬁ%xg-beeﬁ%ﬁew?ehl Mﬂeﬂtﬁtively, a

or acyl bromde or (m xed) anhydride) or a transien
carbgyliosstet.rapased 25 desaribedybove, ean ke qoaverted to an amide by treatment

R B RSP AR Pk e of a
LewissAdie&i g .ddeeni cal reaction, in which the original

conmpound is only noderately reactive or non-reactive.
Activation is achieved by formation of a derivative or

Theghesencialvenfiaufvicthgr wictuden 3tdidkyleminoindazoles (lablnCyhbiitration of
3&% ?g%cﬁﬁgg 9 %&&?{1 Sflltegfoﬂ,%ﬂletr%Q'%itrQ{ndgmesoﬁérg 'vﬂﬁl:ﬁ: E‘][w#ggoindazole

renders the a€tivated form nore susceptible
3pbds trepdilyhisalatadh diher mitrge substitent aen dre tfdueddc thdhe cpdresponding

B Y SRS S AR L AR BB comsis of
shlojectirny e dagicaylic 4dd ttoddsfmann or Curtius reaction conditions or variants
thereof (J. March Advanced Organic Chemistry 4™ Ed ] Wiley & Sons: New York, 1991; pp
1090-1095; T. Shioiri Degradation Reactions in Comprehensive Organic Synthesis, vol. 6, E.
Winterfeldt (Ed) Pergamon, Oxford 1991 p. 795-825).
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Conmprehensive Organic Synthesis, E. Wnterfeldt, ed.,
vol. 6, Perganon Press, Oxford 1991, pp.324-340) and

wanmesddes92. March, supra pp.417-425; H G BenPCT/EP2004/008767

Synt hesi s of Am des and Rel at eggp Conpounds i n
Conmprehensive Organic Synthesis, E. Wnterfeldt, ed.,
vol. 6, Perganon Press, Q#egied 1991 pp. 381-411) have
been reviewed. Alternatively, a carboxylic ester,

pr epar ed &s described above, NHGOBe converted t 0 WHCH,R

of 3ba produces a m xture of regioisonmeric
Béd: K&indagjes from which ghe 3-nitroindazole 38 is
BeRadi+ MO, ated. The nitro substituent can be reduced
Beéx: K&eNHere}spondlﬁag Mﬂsﬁﬁ{e}i %@c under standard
condi tions. An alternate rou eto consi sts of

subj ejtlng the carboxylic acid to Hof fmann or rtius

reactijon conditions or variants thereof (J. Mar¢h
Advanded Organic Chemistry 4th Ed J W1l ey& SonsY New
York, 199%®'pp 1090-1095; T. Shioiri Degradation N(CHRR

Rea i n Conprehensi ve Organi ¢ Synt hesi 6,

E. elalt, (Ed) Perganmon, Oxford 1991 N-CH

79 NNHCH’R NNCH, N- CH, N N 36a: X = & 36b:°
= NO 36¢c: X=NH R3 = (substituted) aryl or bronmo NR

N( RIR N-CH NCH NN 40 39 (CHJ NRCONR R | (CHI
NHR , (4CH NRCOR N CH, NNCH N CH N N N 122 320 121
R R‘, R' = alkyl, aralkyl, aryl, cycloalkyl n = or 1

(CH,) NRCONR'R" (CH,) NHR (CH,) NRCO,R'
@N @y <~ @ﬁ a, — @ﬁ
R, R, R" = alkyl, aralkyl, aryl, cycloalkyl
n=0orl

Conversion of amine such as 36c into amides can be achieved by a variety of
methodologies (supra). Reduction of the amide 37 with borane-THF complex, or other
reducing agents, (J. March supra, pp 445-446; A. G. M. Barrett Reduction of Carboxylic
Acid Derivatives to Alcohols, Ethers and Amines in Comprehensive Organic Synthesis vol. 8,
I. Fleming (Ed) 1991 248-251) affords the secondary amine 38 that can be further
transformed to the tertiary amine 39 by reductive amination or via a second acylation
and reduction sequence. The process allows for the introduction of two different alkyl
groups on to an amine. When a tertiary amine with two identical alkyl groups is desired
reductive amination can be used (Scheme 8). Reductive amination is preferably carried
out by combining an amine and carbonyl compound in the presence of a complex metal
hydride such as sodium borohydride, lithium borohydride, sodium cyanoborohydride,
zinc borohydride, sodium triacetoxyborohydride or borane/pyridine conveniently at a

pH of 1-7 optionally in the presence of a dehydrating agent such as molecular sieve or
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Conversion of am ne such as 36¢ into anmides can b e

achi eved by a variety of nethodol ogies (supra).
weedusmieson of the am de 37 with borane- THF conpCeEEP2#/008767

ot her reducing agents, (J. Marggth supra, pp 445-446; A

G M. Barrett Reduction of Carboxylic Acid

"JDGM) 6@&4Rtﬁ$totf&ﬂﬁhﬁcfbﬁh§uorﬁbﬂ’tﬁé ﬁlt&ﬁﬁ%dﬁsfe :ﬁﬁﬁlé: afl ambient temperature
. em ng

nsi ve ani c s vol ( Ed)
CFOUHh S aromeH 1o Gof BIERE & BRyRaTAIOR Fefbrsbs E A the Jfksence of
ﬁhﬂ@dlﬁﬂf/&ﬂﬁ@éoal ranshpdroBeh beesidie dfer td grb’aﬁ?’fa‘ﬂ&aﬁ? a@Memperatures
reduct gﬁ@_tlogo %§V|a a second acyl a

BeBiRsE: 2% ERpEEEEEapl Sk Solsent Hed Tt may also be
ldﬂiﬂt@gﬂéﬁﬁ deAn@thet reBctibnfif flablive gifbkflé ar8 [pRote&e@ Autifg %ﬁ: reaction by
am ne, en a tertiary two i dentical alkyl
@P&%@nmm&é%crlfl% &R J@HTV %%i\%aﬁafi PEAin by rfopeenisal methods after
thSedaetidn. 8Reddaadé1@rhmaaoﬁ PRt iRE hirde weﬁfreﬁéd@éa RC AL H®Ehings and

nblnl g an ne and_carbon conpound i n_the
W & o L et OV de Metsl T sciin omprehensiv

bRuAbSHhES, coi Btll"Fléfﬁlﬂg)gE?DBP@f dadifon, BREHUMYO1 pp. 47-54.

cyanobor ohydri de, zinc rohydri de, sodi um
tri acet oxyborohydri de or borane/pyridi ne conveniently

Pﬁhuﬁs ©blaffl Cli-afe ﬁﬁbhﬁﬂ%‘ylrﬂetélmyﬁﬂge RIRREOE 6f PlarBoxamide compound

h dratln agent as nol'ecul ar sieve

(a&Yl OPNjaﬂzqylizb $-daninomgthy] fempawidsrranfalsothe prepared from
3- R)tn%Zg s ?(Elﬁld's B 'i]&:hﬁhv@‘ﬂgirxf‘:'él'iﬂ)n]t1 ?&gﬂ%ﬁ@ﬁ Hf £a 1n<y\'5r'ic]h3 a{mnomethyl

n the’presence o ogenation cata
cempoungs ¢ndesreaseplishedts drattibediada¥shar coal , at a
hydrogen pressure of 1 to 5 bar, preferably at
t enper atures between 20 C. and t he boi ling tenperature
Girbarnates b1l end uresed?2 hre preparsll Sy doplation ar&-argm@lo R = H) or 3-
grﬂhbﬁ’lgth?ﬂ ch% 8 ﬂlc? n 50 r %?CU V?) ggﬁgp S 1? xg&ﬁgro?ormate, an

urrng the re |on ’conventional prote groups

alifylaphinacaabaonyd ahz]edda ga u:datb@ dedvarieat wdhkhown uﬂn toksarafAoglation with

h t dy b
SRS BES, Ao SR B QP SHYESS ARG v
oafbo@aird doonpOiNgk (3: YWet @lalkly dr FQesyl).n (Bobmraedsems forenally diesters of

%ﬂ:‘ Cfgéﬁ& %r%sac%?&gl& fromhggge%g]ogﬂag Qfa‘;?,ngr ?g‘gga;]lg&)hosgene is
1b1yodhteiedlmtlmyajrd§dtmrr ﬁﬂxmte} Titrilowf tempeﬁiltAﬂrl;i@mmaﬁﬁnlg anpishdl and base.
). 3- o)
N BrsR o relima el el ST,y retitpo areaction
day bedstoppede aantheatintermediaty| allkogn dflodf@mate amng. The alkoxy
TSI N SRS 630 S R5ATE S5 B, Gondenation
afr ﬂb@fyehiﬁh)foﬂﬁaycegifar@ ritaﬁizeca)- ail 0o o Myerﬁ sudH) a©mahylene chloride,
t coO n = W an,.
AR En b6 oAt ord ey By o BRe b rzEnt  toluene,

acetbaitAld, dﬂﬂidthﬁfdrﬂﬁﬁndewpﬁbﬁﬂll}ffhnl thetpi€sedtd of ACYldatdmdd or organic
W th an

hl
B e P OF el PO aY g1 SRR EHPER bR 2L PRbAIE C. bt
;ﬁ&'éhblyaiteteﬁry&mmd$efv8&en¥lg adadRYC. Qulterhdtiveyltg the tOXJC gaseous

FIetshie | Sl dheshers, ok corbame sl and
(TydhilsratdeyhyDbabdorate (triphosgene) (H. Eckert and A. Nestl, Functions Containing
a Carbonyl Group and at least one Chalcogen (but no Halogen) in Comprehensive Organic
Functional Group Transformations, B. Trost (ed) Vol 6, E. Winterfeldt (volume editor)
Pergamon Press Oxford, UK, 1995, pp 460-462; J. March, Advanced Organic Chemistry,
John Wiley & Sons, NY, 1992 p. 392) Acylation with alkylaminocarbonyl chloride,
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introduced into a reaction m xture at |ow tenperature
contai ning an al cohol and base. N, N-di al kyl am nes or

wquedsaneraey ammoni um salts catal yze t he reacti 8QI/EPb®4/008767

reacti on can be stopped at thesjinternedi ate al koxy
chl orof ormate stage. The al koxy chl orof ormate can then

etk lérﬂln%&Boh'}VlS)tm@SﬁHél @2l wetdl RROa¢Rr@pdRT Sisocyanates, . affords
Condensat| on H%I} ﬁ‘f E&( gﬁ%r mat es are carried out

Gapbagnate FrBReuURGsd IM et iPe 4344 Br of or m

carbon tetrachl oride, ether, tetrahydrofuran, dioxane,
benzene, toluene, acetonit ri | e, dinethylfor rmm' de,
optionally in the presé ¢dP an inorganic or organic

base {e.g., triethylam ne or pyridine) at tenperatures
bet ween -20 and 200 C SRbut preferably at S{@hBeratures

betvveen -10 and ter n@@i’ﬁés t tOXI C
gaseou’® phosdene Rt (T CRr oY & of or mat e
(di phosgene) and b s-"(trichl oromat hy bonat e

(triphdsgene) (H. kert and A NestIArFunctl ons

Cont ai i R4 Nz ga.tgpn G oup and at | east> one Chal cogen
(but nd Hal'ogen) 1 n Conprehensive Organi c Functional

G oup Tlr GhéPheiHRALi ons, B. Trost (ed) Vol 6, E.
Wnterfe(iijClz(HGIAu,riﬁOeNhﬁmg Per ganon Press Oxford, UK
1995, 460-462; J. March, Advanced Organic

Cheni stry, Wl ey & Sons, N'IRQI%Z p. 392)
Acyl ati.on (? al kyI am nocg bo’\g(i)2
chl or Lgero | am @ Oﬂyk cloride o
the cB pond isoc anate =gf f or (ﬁ%l@ﬁﬂ%
conmpourds (H Eck Nestl @Cpr 8 -485) .
Scheme 10 . SR %ﬂ% = {% 'S (
) d , HAc, HQ SO. SOCI SRR R NR (i)
HNRI R (i32300SO O8iMe () ArBIH)2 (ii) SOOI DVF AP
Pd(O (i ) H\R)R 123 125 RSRRSOC
RH R'SO,R’
=N\ /N_R
=N ReSO,Cl =N
Ar TEA Ar
126 127

3-Alkylthio-, 3-alkylsulfinyl- and 3-alkylsulfonyl substituted indazoles are prepared by
contacting the 3-lithio-indazole with disulfides which affords 3-alkylthio compounds 22.
Oxidation with one or two equivalents of MCPBA or equivalent oxidizing agent affords
the sulfoxide (23, n = 1) or the sulfone (23: n = 2) respectively (Scheme 10). Sulfonyl
chlorides 123 are prepared by oxidizing the thiobenzyl ether (22, R = Me, R' = CH,Ph) to
a sulfonyl chloride (Th. Zincke and H. Rose, Ann. 1914 406:127,; R. H. Baker et al, J. Am.
Chem. Soc. 1946 68:2636-2639). Alternatively a sulfonyl chloride can be prepared by
direct sulfonylation of an indazole with trimethylsilyl chlorosulfonate and treating the
resulting sulfonic acid with thionyl chloride and a catalytic quantity of DMF.
Sulfonamides are prepared by condensing the sulfonyl chloride with a (di)alkylamine.
The unsubstituted sulfonamide (125, R = R* = H) were prepared by reduction of a
sulfonyl azide. 3-(alkyl)aminosulfonamides (127) were prepared in analogous manner

from 3-aminoindazoles (126).
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,NR 1 N TEA 126 127 3-Al kylthio-, 3-alkylsulfinyl-

and 3-al kyl sul fonyl substituted indazoles are prepared
woyposonésaet i ng the 3-1ithio-indazole with di suPETaes004/008767

whi ch affords 3-al kylthio conpgunds 22. Oxidation wth

one or two equival ents of MCPBA or equival ent

oxi di zi ng agent afats AK® ABMIHEBRATRY N = 1) or

the sulfone (23: n = 2) respectively (Scheme 10).

THY ogipdun@bbOtht SESerk43vention RESRRIEn Y te@Xh & hddehrichfof oral

t hi obenzyl ether (22, R= M, R = CHQRIé] to a .
agminishrption Apsaes tems Thd carigrsk Bhephrrmaceysisally ssaeptablo garriers may
BEQUBthiLHlid JRlightd, BREBIdr@histthtion car BB intREMrmF%abldi4Bated tablets,

68: 2636- 2639)". Alternatively a sulfonyl chloride can
dsesdsr-diget entl ot aelatiae capsules, opliatians smubfionsnsyr iRk 2buspensions.
(’%&Eﬁ)ﬁl{ds'ﬁﬂ rédeh¥invEdti i £8 Uitﬁfcﬁd?ﬁisewl?e%dadh{iﬁﬁ Ee‘r&gbc?; HMer routes

resulting sulfonic acid wth thionyl chloride and a

of adatiyisiretiopiadiuding contipams (fravenrmusidaies teniel preeptardd

iR infQvddfifis SHb 5 | i
B S o P B iy e

mRnetrafjonyenhanganegrd pganth puecell nesal.dphabdtion ang| suppesitozyi de.

- (- AARSY ' ) i

agrl}% %)Sg gﬁél%yran n g r ? r g?nﬁtg?gfrﬁgﬁ@r?ggg%f egﬁ (.'}51] g%&%@&&r of
aaNDnaDMion 8T RN THesinmesmarisnigaily desipg esgimen which can be

. . y ¢ - , ¢ .
LB T SO SRR o R oo B
ipgredienteuti cal |y acceptable carriers may be either

solid or liquid. Oral adm nistration can be in the

formof tablets, coated tablets, dragees, hard and

A odmpgendior seenmpamds bede prasenitinvansionessufedli ao tlacir Byarmaseutically

&%?ﬁy§a@§,Q8g&HV\%mgp eoéﬂ}g?re%ggl}%%oﬂ%lhﬁgigenitsn}.[aerﬁte#s(,)& &Hu?ems,
efficaciou en adm ni'stered by ot her‘routf €s o
manbapletaddnioghe forol eftihagmacsntical gomposition s andamiudosdgdspThe

éh%gllélg uties rcSHltpt‘SEiﬁLns OAHZM}W&C@%% 1}'/&357 bEYEMBHSed of conventional

aneous, ransder na
ipgredientstin coneenhand epneprirtiogre with, orhwithoat additiesd! active compounds or

NSHAL LORGANG HPOSLARY Yo f AT A4 8 (ATRNGL A IR ot the

m ni strat i on.
aatime ingsddient commiessuyyerearitl thy imteadedudiily gosage oangeid batmployed.

o SRR B A RS0 e
dapsulésg semaisolids, pavglees sestrtinedieleaseformulations; onfiquidsisichfas
SR SSERn LB Bt b g e Form o
suppesitory fontréadd o vaginil pdeidistrativay; ot #rthe fam df sterdaigectable
solutions for parenteral use. A typical preparation will contain from about 5% to about

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

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

otherwise undesirable, and includes excipients that are acceptable for veterinary use as
well as human pharmaceutical use. The term “excipient” as used herein includes both

one and more than one such excipient.

Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories,

and dispersible granules. A solid carrier may be one or more substances which may also
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may be placed into the form of pharnmaceutica
conpositions and unit dosages. The pharnaceuti ca

woanpagevz ons and unit dosage fornms naybe conpPCTE#20/008767

conventional ingredients in cagyentional proportions,
with or without additional active conmpounds or

et R3clipk®s, laodng AeentinbdlubiBsay eubrRh B, SiBYyendaitt @bﬂts MM ders,
sui t abl.e efgﬁﬁﬁjve ampunt of the active  ingredj

POTREAETRS AR iShigra gAY 2B 4nFapsHiad %@a]; ﬁg Jninowders, the

Q@rrﬁﬂ'@k&)‘ﬁﬁf is Iﬁﬁelp ldavi deicsold whiadh i6 © RS WiR ﬂuéwmwded active
npl oyed ?§8ﬁ$ , such as tablets or fill.ed

éaﬁ@erl%%t %%Ctlvﬁmﬁ9r§nt gepsrallyivaized vatstbe carrier having

frhd Aateabiy®Bisding Eaﬂatﬂ#irﬁﬁnt%b’l@ !ﬁr@%rﬁ@ﬁé&n‘d%ﬁl acted in the shape and
sus ensi.o nul’si ons, i Xirs, 3ﬁﬁfllle capsul es

SBE s-wri Egléab?warrlﬁrsewéu ke nat lisytsdite esmqgegsmrarcarbonate,

rrﬁ&gh@ilulﬁrste\é?e&b Ralk, s@Q:iF RERkE, pbit) dein! Rarkh egefa@ihmr&’gacanth
te Jecéable Sol utions_for parentera use

eparEm eabopmethderllylase rlevwmaling wayroepa  butter, and
QH@M& 8513 et ptepLHRRURdu M soR B, WAsensWhYand -Eﬁi%lsﬁ(ﬁ{snand may

|eq§ as used herein refers to a conpound
|C§n'i§§éffm‘ Jitiomtasihs artig can}maﬁwaeq!a&an&saﬂaV@mf@bﬂw@buffers,
QPR A bhd n8@E 8 swQBidrQ ipeRTics MRk O, R1abAgn g%%ﬁxs, Q4 the like.
ot herwi se undesirable, and includes exci pi ent

are acceptable for veterinary use as well as hunan
th@rt&%? E#}é‘r@ﬁoﬂl’sﬁ' "3d8ge fcﬁ'fﬂmas ﬁ@%g'h‘éfe%'i‘ Is 1n@ﬁdé{§tﬁqndude the

her ei n |nc udes one_and nore than one s

doapiation of the P@tafefcem@ppn@ w&h&ppmslatlmmatrélabmm@; providing a
teANuLi8 wHIH hs actq\%%i’ﬂp%%entc @eﬁh%& %mh%upwﬁeﬂs 53 b Soufd by 2
di'spersible granules. "A solid carrier é one or
FHTET-SYIEh AR assogipiiemwithyt- Sinberlbh cachetgan @mges are included.
FrlaBMay | @@&9 std & |
D e e oy B o DS AR bl for

ﬁﬂgmﬂﬁFﬂaﬁlencapsulatlng material. In powders, the

carrier generally is a finely divided solid which is a

m xture wth the finely divided active conponent. In

Légiié fymulationg elsp are ssiable harnralgdmeniatration inchidg §duidifotmulation
tutf@ucﬁg% Edn&lsidMRVevAghs! 88 eagﬁéﬁﬁrs}ﬂuglbﬁg' Ql%eé)%g E@s&eﬁéﬁofasnare also

sul t abrl e prop or ns an
§ulz?é>l¢j@sn‘n|s &t ormd@rablsgam r Thess inahedesglid form pireparatipns which are

qgh&e%dtotb% c {%a'téj' Th &R %2}&8E@?9%§J gfgﬁea&sgt Pmulsions may

sugar, |actose,” pect
@e paepiared insalysionn for exmmimwwsqsepylmlm solutions or may

%Qﬁtgﬁf(éfﬂﬁg @Mﬁgﬁ% =n{'.§| NSy ?&?Clg‘%v sgﬁJntah l?xgon\%?eatec gr Qc%c gueous

butter, orm preparati ons
leuuwmg begursmeﬂtb)ocﬂvssohangiﬂ)@ ot componamtdnnmyer and addmg

%Gﬁ%b@é Eblofaﬂlfsaﬁig)ou thb1§1a161% ha%dacﬁfcké/rg ug ?%gﬁgsn %a%.\ie s sus%ﬁnswns can

orant s lavor$ 17 Zers
e prepatadrbyl dispeesingthe figelydiic gest stime Sqmpdfriecnk aneatsy with viscous

?194&{1?41 sh?lﬁ aquea?blssgnmgic%{}%slﬂeggs, me 371(?1 Al10se sod1um

erern’l
|Cmbenmahylceﬂumem cha wedlr kmoiwant suqvendfngtdgenta.ct i v e
compound wi th encapsul ating material as carrier,
providing a capsule in which the active conponent
Wihe kowpowidsfihe prasanit érventios mepbe Gurmiddedsfor parenteral

administration (e.g., by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for

example solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous
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carrier, which is in association with it. Simlarly,
cachets and | ozenges are included. Tablets, powders,

woapsiwiew? pills, cachets, and | ozenges nay bePas/Eeziondos7e7

forns suitable for oral adm nisgsation. Liquid
fornul ati ons al so are suitable for oral adm nistration
Carmleﬁd&ldenquscﬂvahwcmylehicleo mcludelpndp;ﬂgle@ydos ipolygthylene glycol,

ti
BB Bl e L aR 8 e SR r BBy 631 i o), and may
esfrtainifstmualbiodyagehtsaneh aspntistdng ovdtting, @ﬁmlmyﬁgafrahépeﬁaing,

i.ch are.jinten 0 l| id,form .
Hufidnanryol HBRES P ot ATERIERET dht Pehstenkdig T Bay be in powder
forap ab’aﬂleﬂlbysl@éplﬂit: lisobsionfof steilean]id er by Iyophiliestith from solution for

n | ycol sol ut. QRS may confalin enulsifying
BB e hefbrt 555w MikPlusRisd B NeHbopBagar g whter
acaci a. Aqueous solutions can be prepared by

ssol vi ng, t ctive conponent, ipn water_ and adding. . )
Bh Epredtilion fusreent SGRIRG tey b T pai! RA el adifinistration
tohihe kpidiefigisag Siﬂﬂtm‘entéq:\ﬂ@(mbsoril@@&ﬁn& ASradterdel patel@ ap@dments
the fi di.vi ded.active conp

di sper si
o4 GBS s e rrrmlate@ i SRcaclGpihaiodg pase with the
sdditibebf ﬁn@bﬂ@&hlckﬁmgrbﬁ)d/ Gi%elliﬂg@géﬂtb” Dét@ons@4i Beformulated with an

car boxyne cel ul qse, d.other well known
4iie0un ?f&% illFR génesih g FaBtapng fBe B BeEnmulsifying agents,
Sthﬁﬁhg t@gbrm?ﬂls?@rsﬂhg %@é—ﬂt@ts@@eﬁfhhg Bg&?@ J4BicRénin agents, or coloring
admi ni_strati.on i njection, for_exanple bolu
?%ﬁnésc fogR Poew(wtﬁﬂla &%to worl psmipstration imnihe meoysh gy@fﬁs’eéazenges
slﬁg € af Ml aTaF6RABAKS ustAMIQ sﬁdrbéeegldsaxadw&e@agacamh
volune fusjon or in nulti-dose containers wih

B?ft Sstfé’&’ﬁﬂs g gt éngradigntdp Ap 43Tt PR SUGhAP Selakm agg ghycerin or
§1£Ur6@ 2A8 a84¢fP BN hdBthwaSkds ¢biiPtRing@he £dHve 2B S ehtIn Qishi¥able

gueous vehi cl es, for exanpl e solutlons i n agueous
b@P &th¥f-ene gl ycol. Exanples of oily or
nonaqueouscarriers, diluents, solvents or vehi cl es
i ncl ude propyl ene gI col, polyeth I en co
WE@@%@M@% Oﬁé @qpéesgn igrentiongnay be %walu aﬁf agninistration as
M}ﬂ!@ﬁ't&‘le‘:s‘sl‘\ﬁBﬁ itk wa}@ blthl asQliRBh B of BRG BRYEHKEAIAIR cocoa
formul atory_agents such as preserving, wetting,
B‘M!ﬁfré? fiopt mglted ardidp aridiergmponaniip fispergechhrmegeneously, for example,
peing| MHe ARARL ﬁonﬁ%@rﬁeﬁﬁ@ﬁ'ﬂu&ﬁﬁ%s tﬁeﬂgxﬁl%d o convement sized
%red ent naybe in powder form obtained by aseptic
moddsallayredde caelednd te selidifyd or by | yophilisation from
solution for constitution before use with a suitable
vehicle, e.g., sterile, pyrogen-free water. The
Therprnpeindsof theeresentianentiommany boformulated fos veginal edainistration.
PQkariRPhafdbn 8 didapsS %e[saféés% foQmk BEs &sd&fn[&ﬁm ?n add1t10n to the
ol ntnments, creans 0O tions, or a a transd
piive Fngredientsueh GArrerd asaTe knewheY the ast t%b@%mr@ruﬁ@
fornmul ated with an aqueous or oily base with the
addi tion of suitable thickening and/or gelling agents.
The rampoundsioé tredregntinsention mabe fgualated for nasal sdmiaisration.

' f
?HQ‘ t{}(%/r}s r%)g sk n{@hs AL b Sl ;aﬁxgtﬂya@ghg gssapgavﬁg Bg conventional
for egmplénmth 8 s@@ﬁt,smpqtm O@ Lsmyn ghe é@mléatlcms maY be provided

ﬁ‘lOA é}ﬁng 8r multidose form. In the latter case of a dropper or pipette, this may be

achieved by the patient administering an appropriate, predetermined volume of the
solution or suspension. In the case of a spray, this may be achieved for example by

means of a metering atomizing spray pump.
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agents. Fornul ations suitable for topical
admnistration in the nouth include | ozenges

woanpriieidng active agents in a flavored base, wewalPkop4/008767

sucrose and acaci a or tragacangd. pastilles conprising
the active ingredient in an inert base such as gelatin

'@H@c&ﬁfl&ﬁfd!s Bf fHe pRELChOR eribRh rﬁ&}al% ﬁrmﬁﬂ@ed@yﬁaﬁﬁﬁ B@Rinistration,
conpr.ising the active ingredient in a suitable |iquid

FlFHﬂ Y torhe respHBeInIact gnd inrduding indtenasehydminisintieny The
Itwhﬁheﬂ g(eﬁéral@}dl'ﬁv@ 'a%Haﬁiwhﬁ&l@s@ze%PB@ﬁipq@(gftﬁé ord?r bPHVe (5)

I Nng wax such as a m xture atty aci d
E’F‘S{@%Sr ?rdéﬁoﬁu%acbaaueleﬁ%rnaybepbme | Theses §pewn frethe art, for

Q&Mﬂ@bfﬁﬁ@eﬁﬁmod snéu%ﬂ%@g&gl&%ﬁ%@@ﬁ@&%& $rte£{1nzed pack with a

exa nogeneous m xt ur

tirrin
$‘%tagﬁé’ﬁokfélaﬁéﬂllc ﬁflt @)gfdawﬁelﬁr@mbog (£&€) ot eempde.l owed to
&QHllorocﬁﬂﬁJorBﬁle%ﬁlnE C{hfcbﬂoro %QH@ ds dﬁhoggt%trgﬂg&g%ane, or

i nvention maybe fornul ate r vagi na mnistrati
mebemdiogile or athss ﬁgtabkerg@an%he 2Rspsol npagpe@nmda also gpntain a

SRfAMA GRALIRIRY. The aegg JfdRe ﬁﬁgw%ﬁ%ueg%y aHLERH & ve.

such carriers as are known |n t
Afspnativdiathe activedngrediveis mery befprovidedinesiorm of avienpewder, for

Bﬁﬁl eea %@&5@1"&5{%@ tﬂe%nﬂﬁﬁﬁh i Qﬂuﬁib? cﬁfde? Baﬁe-m?-b as l%ctose, starch,

S Or suspensit oris are apE rect
ﬁarfrhlde@amvwwh eDRYdE XY PoPRiL eellufose a@d(HﬂWeylpwrolkdlae

@'@3[3 Gthe B{VH@II ctaFrlé}rwﬁ R a f;e-ll- hl'?tlre(}{a?}l c {'y? 2%? %% xte%omposmon

provi dedfin a single or miPtidose Torm
way be plesentert iyt dase foyplor examplhiis capayleper <acthudgeeeqf elgy gelatin

H'Eh gh&@t&ogﬁi {Ehﬁtﬁec.ﬁ%é\@% %ﬁ%{dﬁﬁﬁf sRh& b means. of an n}haler

pre rmne I on or ssen
the case of a spray, this may be achieved for exan‘pl e

‘Wfleﬂggﬁl}dofo ﬁluﬁl‘ﬁgﬁg &ﬁ%e%glggrgcil ?fﬂh%ﬂ{e?% cgé{% IH%)t?d fgr sustained

conpounds resent ven
érgongretled rﬁleamdrmn&maom ofthe pative mgdeérehsz Koo exdraple, the

Eogjzllpdtfn@ts af ’éﬁeéﬂr&g 139&11’:{0% laﬁ' ge @&ﬂlﬁ&tgé&a&%}sderﬁnd or subcutaneous

ni strat
drwg|deliyeay dévi¢es. thse délmer)esyanepis ar@ddvainiagwud when fsusftame:l release of

ﬁib)cog:ggg&gﬁ n%ces a?? End %ﬂ&? Bﬁ%eﬁl‘rﬁl E(gllﬂﬁ 1ar*co ; Wich ar@é/altme%t regimen is

exa
riaciel rﬁ(zapq»mrds 1rir trensdeltmal elelmegy guteanstare ﬁeqpxently dﬂathedl t@an skin-

RERSULIASHRRATITHE {fofuid Al £ PLARRL RO BHER A £
phinetrhtomw eilfanoor ogehard ] - dadlecythdzamgﬂbheptmrétdmheSusmned release

cgéh‘%r Jg%&s%n% £r%fn|:ﬁlé]&r g se&brélalpalnbousﬁ 1&;’10% o tﬁl g}hcfé)rfn% lgyer %y surgery or
mgjﬁatlam nThe sndfaed] amplastscdncq&ulaezcﬂhk hompodinkindolfed edluble
REVRrIR P ARk 7 PRBERER TG v pomiaede

in aformof a dry powder, for exanple a povvder m x of
PP EIRRUR o bl RRerB PR 285 BlLEds 3R ccipicntsar
dlgsdﬁbndyp (Repyrhgret: Bk SG@ick ahdBecidsdf Piracn}495y éditeldibgHiBady.
Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania. A skilled
formulation scientist may modify the formulations within the teachings of the
specification to provide numerous formulations for a particular route of administration
without rendering the compositions of the present invention unstable or compromising

their therapeutic activity.
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(PVP). The powder carrier will forma gel in the nasa

cavity. The powder conposition nay be presented in
wanbds/odesse form for exanple in capsul es or car PCTAG2®4/008767

ofe.g., gelatin or blister pagys. fromwhich the powder

may be adm ni stered by neans of an inhal er. \Wen

’B‘lﬁ:&hb@iﬁcatﬁd}f d}'ﬂth@ 1eSdh% c6 ?o@ﬁfdsﬂ:b egdef Ehe\m dresl@sle th water or
ined o roJl ed re| ease

3B 1ol ot forség%leas %ccpwgﬁlézfﬁ (mingg prs (salt

fHbARURASR Chldfégiﬁcéﬁon'; Be. )P\Kfﬁi%ﬁ Bfe WdlM@iRtih @Re S@haAREskill in the art. It is
fornulated ransde n? or subcutaneous dru
FJ@Q the fr

%Sé’l‘i\"i}]ewl} ig, ‘F e inary |3 emyo b@;@ltgp%ac?mmlstratlon and

BB FARAGT a%ﬁ[&uﬁa‘z‘%ﬁ'pﬂ@gd ﬁ%@.@% Bindsh eheGHAPRARSkihSics of
necessary and ‘érnlatlent comp %nce mnth a treat nent

the gresen CTPoupds EHRPH Peash qlﬁ% AHSBEIHES del i very

systens are frequently attached to an ski nadhesive

solid support. The conpound of interest can also be

Thaisim efélewppﬁtl@ﬂ}s efiedtive pgHNe AhHsFd dieTeip mgans gyyRuAt required to

feladagRpydagar ¥ alsehe pt ANmdene) . TRISSRWIR e sGLRRS & the
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mﬂléfl%btrerlwamemwe?acwagtmugé gseod hatjasege @p varpreithin wide limits
I ] gﬁheh RS fﬁ:@&@ @15&14 AlRe §eb@r1tg%mtéﬁga§erio BeltdeRied, the age
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ofithe Befisplawaditioney moeived Bir @ﬂéldﬁﬁmﬁt@% a dadly ti@sagwf between

J’_éo\é\é 0lyRLhA Qbodvbl@éf g/ B&Q‘Vﬂ%hqg sho&l%tﬂé ghﬁirﬁfb in

Easton, Pennsyl vania.” A nu ation screnti st

magotetpy yndies it enmabinatiorothsrapy A Prﬁfftrh@ daily clebagg ds hstween about
d.0End mtfsbﬁ ﬁ{rg/lgbé vPJl ¥ A6 PLORFRY 6. 1T AHTBL AL 16631?%/&% body

a partlcu ar m ni strati on Mﬁthout ren
wéighteodpoeit prafersecl. Oah@ alpméd@ mg ket waghtipes tagh | Thusy for

%xgﬂgsﬁg]ﬂgh B9 9(?% geer%r}r? g@gﬁ%&ﬁ%&aﬁ%etx/\l%ﬂh%e IB@utJer}‘lg t?]O .7 g per day.

Ication o S to ren
T daily closdge sai he admimistered as zhsnglv dodage er infdivided denages, typically

W?&ﬁ €43 3 Xosqg{sgﬁp Pfi}ﬁ *ﬁ;%ﬂ?ééu?‘t&‘&{x?éﬂ% \?&{Bi’tﬁa@g& Wit 51f1ﬁ’lﬂlrtdosages

atlon I‘éation
whichire ledsahar dhe matinusk dode of thet doenpund. Therﬁasctea,l thedosake is

1\ﬁﬁc1te?§ea b}yf}ﬁlgﬁ] 1ﬁlér EYes Skl fhe Eghﬁ% Qf'fetct fQ Md{v:fdl}am ﬁatlent is

ratlon an 0osa
yeacheidc Gngrof ocd':p@mskhllun trgatiieg dlse‘@sqsdn ecﬂ herein will be able, without

BOAITREOKLORLEER ol I RL SRRl cRATROUILSC, CRfer TR M

disdhesuagsendthis applicatdi, ¢ mwﬁalarmhmapelasalusé&cn‘earaemunt of the

?@]gcﬁm% 3o R IR Iése e‘%‘é %‘% fg%gggﬁjg?eﬁé( {?&ge a9f the

ase ina djusted to
the i ndi vi dual reqU|renents in each particul ar case.

) Ousg%g %l %aﬁ’ n‘@na‘f l{%fe\{‘\gsb %rﬂrl%l}rﬂyaog‘s]agetelﬁgﬁg SutR ¥m, the

SUcH e di sease
pnapéuetmm esasubdh,wde& mtagmﬂafmesgmn‘aﬁra'hg hpraioptiate gnalntities of tfe active

omp(Pnaetnjt e udt Hoesrag%grinccg%re”a%aéﬂa%& ﬁ“f@bgrgti&lﬂqhg Béékﬁg‘é
contalmng discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet,

or lozenge itself, or it can be the appropriate number of any of these in packaged form.

The pharmaceutical compositions in Example 21 are given to enable those skilled in the

art to more clearly understand and to practice the present invention. They should not be



10

15

20

25

30

being treated, the route and form of adm nistration
and the preferences and experience of the nedical

wonreastoiégooner i nvol ved. For oral adm ni strati ORCTAP2004/008767

dai |y dosage of between about_gg 01 and about 100 ng/ kg
body wei ght per day should be appropriate in
o g o bR e O S Cand
prasreniatiyiieregbr e preferred 0.1 and about 100 ng/ kg
body wei ght and nost preferstgepigq and about 10 ng/ kg
body wei ght per day. Thus, for admnistration to a 70
kg person, the dosage rabymaddtadi®labout 7 g to 0.7
g per day. The daily dosage can be admi nistered as a
si ngl e dosageor in divi@edyosages, typically between
1 and 5 dosages per da 2pefal |y, gyeatment is
initiated with smaller 8s which are less than the
opti mum dose of the conpBund. Thereafter, the dosage
IS increased by small increnments until the optinmum
Q?EZCt for the individual patient is reached. One of

8/Bibiar ¥ n&ldtbluehd(Sch@at 1NQ) dASARHAS ofl €§5et (PBB:BRIR (B.52g, 15.7
g%*L bg q@le, w t hout ugﬁ;e exgeglnentatlon and in

Jigl el frynsrioprale wadirrted 205 éxprisrandl agmasphsee. +-Butyl
gitfitel (235 meS 2083 ¢ 19.3 ndBBl) a8 hi @ allt4 0ASE A oRitldnbf 3-methyl-2-
t herapeutically effective amunt of the conpounds of o
pioapilise SHy 2008l 3 Bl Oxg gheyed 946 4@@4@3%3'?7 im &7 mdrpcetonitrile

WheaRAkIBEAUbTCRAutRIPRA A0 DS Rt ﬁaﬁﬁsiﬁfaﬁbgéﬁde@eﬂ{m tAfter
dosage forms. In such form the preparation Ts

adfiben heduixiure oap heatediiseasn o i fotrvg addiiiangt 1 me The reaction
SHa0td WasedoRh td F@anﬁ?ggﬂt?orféﬁ THRARRALN ﬁ&?sdfﬁ't‘ic& gg@ {99 and ether

n
formcan be a packa preparation, the packa

clofmaliniTAg etheseal ealetiopuns sepratedandprashert with brine.gherndried over
N%kﬁ.t E@apb?ﬁioﬁto?f ﬂﬁ&%@&%ﬂk ﬁ?ord@cng?%ME{ﬁré Exa\’érﬁh,%vh% was flash
a Al so t e rm can € a capsul e

oul es. , the unit dosag ; ; ,
ehrpmatogranhe on, SiQr andeluied avitht 8 fcetasre inthexane which #féorded 1.62g

g@@g 1kat g QH?QE%F 20Yqiaf these in packaged form
he)gﬁ;rnac%ut'cal %%ﬁpog?ﬂlons in Exanpl e are given
to enable those skilled in the art to nore clearly

&ﬁggrstand and to practice the present invention. They
shoul d not beconsidered as linmting the scope of the

21Bremiotymethylaniliner @k Y- Asniseiragf telllmishi(at.6gel @xbimmol) and NaBH,
' 1 7.Br -2k 1 ndazol e

(Y €280 oS e bIEFIC b REURTE L B
atimcsphere of Ne fgydeir( then blowedlio qo8l 24, A kalufionof 3-bromae®-L

oni.tyid e ed t und a
N L T IPE ol A R,
mixthje allawed ttlgdh aakdora teroprraturdfos 8lhmd. | The redct®anmixhytke w2s filtered
through a CELITE® pad and the filtrate evaporated under reduced pressure. The residue
was taken up in Et;O (about 200 mL), washed with brine then dried over MgSO,.
Evaporation of the solvent afforded 2.66g (42%) of 2a as a dark liquid.

step 3

(2-Bromo-6-methylphenylazo)-t-butylsulfide (2b) - 2-Bromo-6-methylaniline (2a;
1.18g, 6.34 mmol) and 3.4 mL 6N HCI was heated in an oil bath at 60° for 30 mn, then
cooled to 0°. A solution of NaNO; (481 mg, 6.97 mmol) in 1.5 mL H,0 was added
dropwise then stirred in the cold for an additional hr. The reaction mixture was buffered
to a pH between 4 and 5 with saturated NaOAc solution, then added all at once to an ice-
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nitroaniline (Ib; 2.00y, 13.1 mmol; / . Og Chem 1976
41(21):3357) in 15 nL acetonitrile was added to the
wahosdiekuti on at a rate to sufficient t o nmaPaTAPZO04/008767

gentle reflux. After additionghbe m xture was heated

at a gentle reflux for an additional m The reaction
BIPSoHTRNWES-HuBR sl %@.\nr«) SBRAL, mptnh ,6oneaMdetinaamBRtOH. The

HC sol utjon (1150 and et her 50 nmL) .. The et hereal
raigiuge Wéﬁau/%(?dé@ w&rr&tt@at FiEnighis H@s r%cpﬁn pHKEEe wasRastitioned
b‘éfw-e%ﬁ FRUAE (ADML) alkV BRO (86 M@ Dhe Mﬂﬁoﬁ@llay@rn&asqéfe%m with

i ure materijal

f ch wa
Féﬂf\sﬁ%é) ) apheePronne] BOAFHFoER me&jwwh@ﬁ M@okra@@péﬁéled over
MéSdLe@ﬁfor\éﬁb& Br &k E&(réiﬁfoanﬁaq 462/ Mo orepas a pal e

yello een liquid. step 2 2-Brono-6-nethylaniline
(2a) - Amxture of tellurium(21.6 g, 169.4 muol ) and
ﬁ%@H (15.0 g, 396 mmol) in 575 nL of absol ute EtCH vvas

ated at refl|lux under an atnosphere of for 1 hr, the
ZaBiomeindazeleddat Atselugion of\(2sbrome-6rmethylphpmdns) 2- butylsulﬁde (2b;

8§g gﬂegg 59k lﬁ%ﬂ%l) G4 §6 mf: %M% ~hs THRLI) ?ﬂogw?sg & sthfibh S\Pﬁotassmm

) at ‘once an m xture to stir at
tfmde(ﬁa@raﬁaﬁenm@}) i 251 msL dryiMp@audenAr.nihetregciionanixture was

skilredl 6 £l Qellu{f’e fgﬁéhi 2L }heﬁ@%u?%ﬁw £5 4 $ £ 6Ad 850 mL 2 N HC
evapor at ed u er reduced press e restdue was
sblatkien. {Tbe mnixtuadroas exp@tedivith ephes K28 169mh). Jihieremblred ethereal
. t
gﬁiﬁ/g WQ%/ q)%asﬁécg@gfl ghbg ermcp Zlnécggvef' 8&6%5%1 E@igo%t‘iicﬁgo@thg 8ffvent
aﬁbr@dcﬁm{ﬁgf%ﬂhyjfﬁhemivélgzw)hdt butyl sul fide (2b) -
2- Brono-6-nethvlaniline (2a; 1.18g, 6.34 mol) and 3.4
m. 6N HCl was heated in an oil bath at 60 for 30 mm,
then cooled t o 0. A sol uEXAMHD‘E\hI\IO (481 ng, 6.97

mol) in 1.5 tirred in
the cold for ?(2%§ﬂ¥¢68£ e'rW E\Myﬁglgtlpg?-]m% xture
was buffered to a pH bepiw D4 and 5 with saturated
NaOAc solution, then ad al N~-g¢ once t o an icecold
sol ution of t-butyl nerdgptan (0.80 nL, 629 ny, 6.97
mvbl) in 14 nL EtOH Thelm xture was all owed to warm
to t overnight. The reactfon nixture was partitioned
bet ween Et CAc (505iHy)=2ndichisRphdayl; RTQMeaqueous | ayer
was re-extracted with Et OAc (g The conbi ned
s ggc extracts were washed wth br| ne and dried over
. Evaporation of the solvent afforded 1.46 g
A 8088o0bf 2bromse-¢pl-ihdTzdbr GrrbOhdaz b3 mnfd) and A sol uti on

tetral&%t by eﬁﬁfgﬁy%ﬂ% ggﬁ]n%_%rwdjngﬁ %%é@ %a(y iﬁgjgfﬂéﬂgr gg\%ﬂé &6 ylene
gycxabdimmth:;d etifer pra¢ stz siduon 36 ﬂmutT@Xchd eol(ltiomwag?d@d 264- d1¢b10)0phenyl
boromc acr:rlid (9 ¥ ng%‘x qfandb‘r 2M %eoﬁ?ﬁg Lele )} J&dﬂo%r(%.l"i@ﬁ 14.2

mmol). The orange-yellow mixture was stirred at 80 °C for 19 h, allowed to cool, and

Q
v,

then partitioned between 50 mL of ethyl acetate and 50 mL of water. The organic layer

was dried over MgSOy, filtered, and concentrated to an orange oil. Column
chromatography (0—10% EtOAc/hexanes) afforded of 7-(2,4-dichloro-phenyl)-1H-
indazole as a pale yellow foamy solid (4; 1.12 g, 83%).

step 2
A solution of 7-(2,4-dichloro-phenyl)-1H-indazole (4;1.12 g, 4.27 mmol) and dimethyl

sulfate (0.405 mL, 4.28 mmol) in 15 mL of toluene was stirred at 110 °C for 17 h, allowed
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stirred at roomtenperature for 2 hr, and then poured
into 150 ice and 150nL 2 N HO solution. The m xture

woasosmiésvacted with ether (2 x 150nl). The conbBCmaE#2004/008767

et hereal extracts were washed_wpth brine and dried
over MgSO . Evaporation of the solvent afforded 581 ng
@@éo@l Ak é’hﬁédé&()b?b@eTﬁé’hhﬂ {&% hﬁ@ ith'

-Drllchl or o- phenyl) - 2- rr%e1r % 1%?’daazsc})lie thlg%ofa
Qamrad¢d:¢q1@o@q)NeH<}Ds Rolutip Ch’tGé@Vir Mg§@l;, lﬁiﬂemd (oifasing with diethyl

Firer SRR peceRRARS I Siane & Blyma Py teai 9> 3%

Qt(lﬁzlhﬁi&ﬂea) dfforded 7t @&&I&Mllﬁl@ﬁyl@ﬂﬁ@d}lﬂbﬂq}ﬁé@ol@& R&kiscous
O m To the solution was ad

vvalﬁ) rred for

yellpvypi FﬁQr%;Sh boronic acid (1.93 g, 10. 1 rmol)

and a 2 Maqueous solution (7.1 nm., 14.2 mmol ). The

or ang el | ow m xture was stirred at 80 for 19 h,
é"IePévngalrf’ém%é“r’sahand then partitioned between 50 nL of
Q‘b%blt@i?)%tcﬁbe(zqﬂ&iclﬁ@rd'fkhéﬁyl)\ﬂ@h%thyl-rﬂ? 19618 '(9tde<?6§g6 0.20 mmol)

dri ed over | t'er ed concentra
&t amgeofsliethyleshey ues el Bgrafpid0 VMosotutiyys of HC in ether. The

Bl RGhexane Shs ?cfr?éarfg?% Hic anzi'fﬁl?ered'd & ef‘ffbg ??4??%’5‘% 01} 7-(2,4-

Ffi ndazol e as a ['ow foany

ggﬂ)éorog}h@py Qz;:(ngtg luzﬂgﬁdqule, hydrochlorlde m.p. 133-147.

7- (2, 4-di chl oro- phenyl ) -1 H i ndazol e (4 1.12 g, 4.27

mml) and di methyl sulfate (0.405 nl, 4.28 mml() in

Thefollowingearepmings wers prepased i a siwdlaciaslion 29 folr 7-(2,4-Dichloro-
ture was

B '@”“ﬁ%ﬁgﬁéaﬁ%ﬁ Qﬁ%bhﬁﬂz@%%%z?fg?ggi Bt

solution, dried over filtered (rinsing wth

aT(ét‘lhl?lChbtrhmh)fnYlhﬁtﬁtbéﬂéfémdamlectomoandO\rl‘dﬂgléuord acetic acid
%eﬂ% * m &Q&Joﬁ@{l%y? 9. fﬁ qr{%%to@%ﬁﬁ QL oﬁ?}th ?ﬁﬁl%rgcee(?ate,

di chl oro-
Vi- gz;@-lﬁclglgrq -pheny |-1n(1@o G- }gbacgtlc Z8%ethyd egpr; Bempound with trifluoro-

Q&’? Qehl oride salt To a solution of
7-e E Aell di chl or o- phenyl ) - 2- net hyl - 2Hi ndazol e (5; 0. 056

g, 0. 20 mml) in 2 nL of dikxamyle %t her vvas added 0.2
m of a-2 f e resuylti
it ur o fabiet oS R g e AU P
0.041 g (65% of 7-(2,4-

di chl or o- phenyl ) - 2- met hyl| - 2H—i ndazol e; hydrochl oMede:

mp. 133 N he foll oy enpounds wer eprepdAred in
a siml shl,llbn—as—'r LZ,,M—M)echLo.r_ep L N—Me
Br Br
3 6:R=Me 8: R=R'=Me
R'
—
>~ 7/
N
Ar
7: R=R'=Me;

Ar =24, 6-trimethylphenyl
step 1
A solution of 7-bromo-1H-indazole (3; 1.71 g, 8.67 mmol) and dimethyl sulfate (0.90

mL, 9.5 mmol) in 30 mL of toluene was stirred at 110 °C for 4 h, then allowed to cool.

The mixture was carefully washed with 30 mL of a saturated aqueous NaHCOj3 solution,
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2-met hyl - 2Hi ndazol e and purified by reverse-phase
HPLC. 7-(2, 4-Di chl oro-phenyl) - 2-et hyl - 2H i ndazol e;

woanpmaesd2wi t h trifluoro-acetic acid PCT/EP2004/008767

2-Benzyl -7-(2, 4-Di chl or o- phenyjy - 2- 2H-i ndazol e,
compound with trifluoracetate;

drled &efMASCR) flt@ePRERM ) wit@RES etBery] dnd- B8 tFat@Pto%n orange oil
et hyl ester; conmpound with trifluoroacetic acid

@Qlamd@r@nﬁmg(@M{@i—xﬂQW?E@wmngs) affqréled K;brclzgol—\ﬁ—mlsglyll\l-ZH-
- gt hyl - ol e:. rochl ori de
%%a%):]e @“szewﬁ';gg g’r%%)fsf,lggygflﬁgﬁ iyl phenyl step 1 A

solution of 7-brono-lHindazole (3; 1.71 g, 8.67 muol)
e%ndzdi nmet hyl sulfate (0.90 nL, 9.5 mmol) in 30 nL of
lene was stirred at 110 C for 4 h, then allowed to
Toakolufitwe of T-btame-2vmsthyh B inkdhzolendst9ed 2810 tnim 3D iniLomiLaf THF
sat ur at ed eous. NaHCC*3 sol ution, dried over MgSCU
4

Fi¥8 & was Mpgolwricn eflihiuneditepyopykaride in

i |
%%l‘_@ﬁ%%%)/gh%&tr%%e /tﬁréiéa’(ﬁglg)@ﬁgﬁf girddselgﬂ’ S I BHOLSABRY dark orange

soliticormas2timed by 0-52 i fod 47 al, ehephGrecHlled d¥R78 IC 83 1§, m.7Bibmethane

s a.ljght tan so), d. st 2 To sol yti on of
B L AP Do e, amd BB pfandt sohud allowa oS Sawhyiwarsp to room
'rlla_ﬁ@)re]i_:atmfe oVEIF 72 perY(fii ﬁtl:jﬁ/@tsr_rﬁ@d &datar (200 nlY)) Sk W8ded) a®d the mixture
i thiumdi.i 0 e n ) )
Y% ‘1"3ﬁ98$ M‘Bﬁﬁhf‘ﬁ%ﬁa Sthe éihﬁyrafewz@ﬁé e yaghedwitheOgnL of a
gpirhied adiieus @&l bélagosldried Ova eSO g liltkiedantbonSéitat&Dto an
at 0-5 Cfor 15 m then rechilled at -78 C for 15

m
¢rgagheliflafelymm shrematagyaphyol0)> 3046 E{die/Hexaaey affeded 7-bromo-

af 0h 41 ] lbowednit 048l roem . . .
PETBAR HihID R AR 2 0 S APHTO R s Yo arimed g
soliyl thvt svaa dekeldyitland futtkerpuxifigationnas extracted with 100
nmL of ether. The organic |ayer was washed with 200 niL

of a saturated aqueous NaCl solution, dried over
s, filtered, and concentrated to an orange solid.

AT AR AR AT SRR B e
Bin23hydph@fPhorohicasida 3yl g, DI siradheeshlyigreusbpotdssida@phosphate
s 1588 bSO gl SRS pRYGE L O R a3 @1 mino)biphenyl (0.225
g, 0.572 mmol), and palladium(II) acetate (0.032 g, 0.14 mmol) was evacuated and back-
filled with nitrogen. Toluene (50 mL) was added, and the yellow-orange mixture was
stirred at 100 °C for 22 h then allowed to cool. Ether (200 mL) was added, and the yellow
solution was decanted from a dark granular solid. The organic layer was sequentially
washed with 200 mL of a 10% aqueous NaOH solution and 200 mL of a saturated
aqueous NaCl solution, dried over MgSQy, filtered, and concentrated to a pale yellow
solid. Column chromatography (0—33% EtOAc/hexanes) afforded 2,3-dimethyl-7-
(2,4,6-trimethyl-phenyl)-2H-indazole as an off-white solid (7: R = R'= Me, Ar = 2,4,6-
trimethylphenyl; 3.03g, 79%; m.p. 162-164).

The following compounds were prepared from 7-bromo-2,3-dimethyl-2H-indazole in a
similar fashion as for 2,3-dimethyl-7-(2,4,6-trimethyl-phenyl)-2H-indazole (using the
appropriate electrophiles and/or phenylboronic acids) Compounds named “with

trifluoroacetic acid” were purified by reverse-phase HPLC and isolated as the TFA salt):
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A flask containing 7-brono-2, 3-di net hyl - 2H-i ndazol e
(3.23 g, 14.4 mol), 2,4,6- trinmethyl phenyl boronic

weaehd/oi&d1l g, 21.4 mmol ), freshly ground pot aBeTARR004/008767

phosphate (6.04 g, 28.5 mml),7_
2- di cycl ohexyl phosphi no-2'-(]V, N
- di met hyl am no) bi phenyl (0.225 g, 0.572 nmmol ), and
|1 adi tate (0.0 0. 14 nmol
%édalcglangr%ﬁae k-3 fdlmeéhy? mdazale bgerpc Lho@;l‘daene (50
BﬂOhléﬂ%S7 @@%m&adpﬁehglgéaein%ﬂmgﬂaﬁagzdn ;Xture was

stirred at 100 C for h then allowed to cool. Ether
8d-Thchloferpharmdl:é 2 aneherethasymethyb ot matlad-2kkandazole;

desandeHlots 9&&@1@&&@&1@%@&2@@@ Qarbgfﬁlc%ﬂ%étﬁ 1| BET

was sequenti a 10% aqueous

R S eHorosheaLb 260 e razled arbaatic add swde] R

So'(b’}dtﬂ&ueg Et'o?rg%@t‘@rﬁol\@ -3 Tidikaradinfogegoncent rat ed
| umm _chr onmat ography (0- "33%

pal e ow sol i d.
E M@Ar@%b%é@ hemylbPveethyl 2 dndageh iyl lze anol;
| - whi.
gﬁf’ I‘hé&héﬂ %ﬁé&& z-mﬁ{w - Bldabeé! @%%@A}ﬁgg yﬁgrhegﬁr@ le&@ t&mnpound

= 2,4,6- tri

3. %@tfﬁbwo'ﬁ?%lcailéz 164) The fol | owi ng conpounds
2’?2 ﬁ)r}rllgﬁa ] gZ;fﬁézghy? b Rid4zote- 8l AR XY lic a4t LRT 0k&; Ldtnpound

2, ylmﬁﬁ}uﬁycp—aqe.t)(cgcd? 6-trinmet hyl - phenyl ) - 2H i ndazol e
élﬁétﬂ?lb%?g ﬂﬁ%ﬁ%d?&%ﬁ&ﬁﬁ&%@@ Q&lh‘:ﬁg tﬁ\a%/slﬁf compound with

nic acids npoun name
trﬂﬁ venoozrete pddiaci d* were purified by reverse-phase

T A T sl e
e desrthouod aithi tefiduoro-acetic ac1d

e e S
t hyelste@}elomp@azd meth trifluoro-acetic acid;

% ﬁnggu%%%ﬁqugPﬁy%%Iﬁ&lyl%ﬁ‘:ih@%dezg-fcaﬂb%gﬁfc e rﬁet%?f&&%

yI I'c ac
7- (@momdhh@rtuﬂphehwe}mzaé;t hyl - 2f f - i ndazol e- 3- car boxy

%—'_l\g ?{D’/d &@%‘{%XY?‘ ggfl% (2?-3/ %_d@?(%l% éi&if%&ﬁl acid methyl ester; compound

[Witl(mﬂcuom-atﬁtmraoldphenyl ) - 2-met hyl - 2Hi ndazol -3-yl ] -e
%%%8297 I‘%hm]))/henh A I¥y [25-1 1.§1dazoh‘| cax?ﬁg{}rhc aaé:%% ethgl %sgerrbcon)lﬁound with

amtdﬂuertohgdetlescuéfr conpound with trifluoro-acetic
PRl At pbonlic et mehd e empeypR it
amtdﬂneﬁohgdeuesctlé;r compound with trifluoro- acet| c

Ld; ~~Met hyl - 7- ca acid
R e e R
7- (can@odndmﬂydrrﬂpbmqg{de)leaad;st hyl - 2H i ndazol e- 3- car boxy
Z—Ié& dSOprOpYT%tthYD 53 eetifyl ﬁg-qggazofje-’jw cartgo;tq;ﬂcfala me al ester;”
7- (daifeuhdwithriftabiorhcefiyedidj n- 3-yl ) - 2- met hyl - 2H-i ndazo
5—?:2,%1151% o(r)g(-)fvhlegylﬁﬁlrgetg}%t—mjindazole-&carboxylic acid methyl ester;

compound with trifluoro-acetic acid;
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ester; compound with trifluoro-acetic acid,
7- (2, 5-di met hoxy- phenyl) - 2- net hyl - 2H i ndazol e- 3- car box

weohbes/acioel met hyl ester; conpound with trifl uoPoTAPM0H008767

aci d; -73-

2- Met hyl - 7- (4- phenoxy- phenyl ) - 2f f -i ndazol e- 3- car boxyl i

c acid nethyl ester; conpound with trifluoro-acetic

aci d;

2-Met hyl - 7-t hi ophen- 3- yI - 2HXRE%A)| e- 3- carboxyl i ¢ aci d
met hyl2,e9bieklor & pPRABYAE nWthiyi-2H-b{rlail6 [, 2l ti@indChyilirochloride
7-Furan- 3-yl - 2- et hyl - 2H i ndazol e- 3- carboxylic acid

nmet hyl ester; conpound wi thAxfRgpro-acetic acid;
7-(2,4-Di nsthoxy phenylyhi%m@t yI-'F+|ndazoIe 3- car box
ylic acid methyl ester; conpdtumeZm'th trifluoro-acetic
aci d;
7-(4-isopropy|-phenyl)-2-nethy
ic acid nmethyl ester; conpound
aci d;

7-(2,5-D chl or o- phenyl ) - 2- net hyl @F+|ndazole 3- car boxy
I|c acid nethyl ester; conpound @i th trifluoro- acetic

Pd: Ex
3 Tpxt %e%ﬁvﬁiqsoﬁﬁ@ﬁm -3 utrapidinedspl-08 g4t Bmely Pdyr i
dichﬁ)roﬁll’i&fypl@&bﬁfcladﬁ (12812063 mfn ), X PHIFY ,Fof(0) (o 405 593 0.350 mmol),

-chl or 0-4- net hyl - 3-ni tropyri di ne £§8 1.08
ﬂrﬁmla of QME anfl E%mbmé p RV iudsws EnHEOa eplytion w%stgr@i 352’ 0 °C for 40

bl 20l el 05,000 O e A o v
The orgadicdbyer OaCsdqoentitly washddevith 2A0umé ofvstepand 200 orhed a
%?E\M%ecp a%gguﬁ%a&fsoﬂltl%‘ﬁhgne v%? éﬁ[a@& eg an&) f{:%ﬁlgéﬁ‘gte toa

2roWas sequent] ed W

%udw(tnefmﬁéadmao%ﬁas&ifd @o‘ﬁﬂhﬂ &ni&@atagtupw@-w EtOAc/hexanes)

solution, dried over iltered, and concentr at

ﬁ@‘oralegl ehighsly 1mpprqﬂ&%&deﬁ14q¥0vmheﬂ@)§omlﬁ@y -Edgiiganpyridine (29 1.19g;
8 I/og aga ga{&n\gﬁlgtg@xy?@&efa Gito6! fierersennatibar ded
4-di chl or o- phenyl ) - 4- net hyl - 3-ni t ro- pyri di ne (29;
%tﬁgg, 68% as a yellow oil that was used wit hout
ther purification. step 2 a mxture of

To@miktetesi PdRd-girdasa-phenyhet- nwthﬁﬁnnmmopmdmﬁmel 129;4.05
}nxég’%g]é) 1;1‘%%% FﬂﬁHR&) 25500 S@WER%I E@‘éggﬂ ofa é)r{&ntg tea\@l@ léolu’uon at

a concentrate ution at
86 d€avas laddiled)mwﬂp@wcﬂék.( 837 @, 24Bmnoinolhe gr&')halsgms;On was st1rred for 1
iuglﬁ)we Itg rgoo an gﬂlterrer:f glrf)ggrh C}'ELITE® 521 and the residual pad was washed

well with methanol. The filtrate was concentrated, and the reddish-orange residue was

v'ﬂhazole-s-carboxyl
trifluoro-acetic

partitioned between 50 mL of ethyl acetate and 50 mL of a saturated aqueous NaHCOs
solution. The organic layer was washed with 50 mL of a saturated aqueous NaCl
solution, dried over MgSOy, filtered, and concentrated to a yellow oil. To the oil was
added 10 mL of toluene and acetic anhydride (0.41 mL, 4.35 mmol), and the yellow

solution was stirred at 100 °C for 23 h then concentrated to a dark yellow residue.

Column chromatography (50—66% EtOAc/hexanes) afforded of N-[2-(2,4-dichloro-
phenyl)-4-methyl-pyridin-3-yl]-acetamide (30; 0.815g; 68%) as an off-white solid.

step 3
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h, allowed to cool, and filtered through CELITE 521
and the residual pad was washed well w th nethanol.

woheosfolée at e was concentrated, and the reddi sREDERDYS/008767

residue was partitioned betweepy 50 nL of ethyl acetate
and 50 nL of a saturated aqueous NaHCO sol uti on. The

S Yalktard A2 BE dfi@ﬁ&%d ngt) @%e@m %%nams?tyﬂ[ﬁfe%?mde (305

aqueous NaC solution,

GG R gl ) @Ly)é bbm&ngualcenqmahyﬁed@(q 78fepaL-Bcferimpd), and

Birsiont SO0 56 mufefar R Gats it iR @72 mi,

4,27 madol)) ahlielie yelloweniktiat @ds §tbr@l dankhy ﬂlftbﬂ&bdhﬁg,l tH¥ Gnixture was
%rwﬁ%%ﬂnﬁ%#%[]aphy %50 6% Ee(gﬁ‘%agg rziefl)mﬁ ff(e)trl‘xan((){ 7 mL
Fwaéyhd Poide h ?dr%)dﬂe]m afﬂtéj@) 139Q;, 880 %i‘{ﬁ@l) FBYDradge mixture

an of f- 0 a mxture
espsaired for -’uﬁ &ﬁ%?%lcmféﬂsql §o emaye siengy rﬁﬁ.%a%eyfsrd%@s
Pt 6n ddHetwébn 58 ) of @ie@lzfl &me a)n:d 58CGnk 095 1@%@@&&%3 NaOH solution,

acetic anhydride (0,780 ot ium
%@é@ﬁ?@uws e Vs eétr%e%%h)SOareL ot etheiaba cog Hfgiorganic

18jér§ WhR WdSh&IAAINLO0 I Df 2 ¥HMkaed Q@Qoﬁbﬁa@ﬂoﬂ&%n@ﬁ&d‘é@et MgSO-
was stirred for 22 h. After cooling, the m xture was

£ ﬁltcrédéda@ddmt@ﬂh@rgel andeebnicentmatedr @ﬂlgmrmhrommgtdp@yé®4—>20%

DTl P el a0 e o

MSeﬁguﬁ@A))/mfsamy[pek}yﬂhrwaalid, then concentrated to
renove et hanol. The orange residue was partitioned
g %een 50 nL of diethyl ether and 50 nL of a 10%
ous NaCH sol ution, and the aqueous | ayer was
Emmauté efl7-(d, 4—ch5ﬂ)rmphaﬁyl§i—llﬁ—byﬂazcﬂbhat |p¥tidine Qﬂb onedg; 0.405

Aitbuin B FE Do S e P sst (PR ¢ 5ol sodium

lhy@l&de)jwﬁmit@reﬂlfbﬂ Th @g@ %eo\rcwhﬁiﬁﬁi wad dﬂdfecfl ﬂhﬂléﬂaﬂ s1f.11fate (0.040 mL,
onmat % Et OAc/ hexanes o]

G S et b T r Compi S Srsstates i 1y hgn quenched

%o 5ilia gle%ga ccﬁlzaﬁuﬁéd acémﬁm/dﬁa}n%gﬁiﬂh%f»%b%dEt@A&Hex&nes)

A m xture of

affog dedsofdi- d-dicblopbraphyhyl)-2 tingthyladdty @0l 31 pywyiridiimeeas a white

405 mmol ), 4 nL of THF, and 60% sodi um
%ﬁé(g’%gljdr%nggeng) oil (0.020 g, 0.50 mml sodium

hydr| de) was stirred for 3 h. To the green solution
RGO 00 Ao M TR B 00
10 tineel) puemdtod diethyl bther Wacaddgd|0. 180 dnle ofec2M sodutéxh of HCl in
%qgéry %e?&hﬂﬁ%%g{e%egﬁlengighI;A?agg/lr%@ GhBeXan %Scz)ngefntcr%{e%%g afford
(r0X1%g ¢f B Lhidehtorpipheyyl) -2 2nathyh Y H-Sirh7olo] 32 o) pfralide jdyychloride
SHRCI3%s 8 MBS0l dn 3701 92907 26% . To a sol ution

7- (2, 4-di chl or o- phenyl ) - 2- et hyl - 2H pyr azol of 3, 4- c] pyr
i dine (0.029 g,

Example 5
7-(3,5-Dichloro-pyridin-2-yl)-2-methyl-2 H-indazole; hydrochloride

N—Me
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35

0.10 mmol ) in 1nL of diethyl ether was added 0.100nL
of a 2M solution of HO in ether. The resulting white

weusEp@eioon was stirred for mthen concentrat edCT/@P2004/008767

afford 0.031 g of

7- (2, 4-di chl or o- phenyl ) - 2- et hy? 2H pyrazol o[ 3, 4-c] pyr

i di ne hydrochloride (32 Cl1) as an off-white solid:

fepy 191-196. Exanple 5

7-13,5-D chl oro-pyridin-2-yl)-2-nethyl -2H i ndazol e;

raP S EITlET el 1S R e D thesieny1os degocseridi H0ise fepzecpiitap-thaw

QigliERLE T YRSy %@@éﬁﬁgr% g%e@lyf -5 B6A 83 TB:1003%0.474 mmol),

sequences To it

blsﬁqimlazo)d@oncgn (2132 2 0820 emol), pri@sigm Tetprel(OpAAslg) 1.41 mmol),

pot élgl s %s?ngigc et a?ﬁ&?fl&%%—gﬁ‘}é% ]%id@org%h mg()ﬂ) (0.012 g, 0.015

famel).lsnd (e v rsouhikctadjo dma motsdrvsetbutmipethowatduediai The

Blies P srchs A T e M 5ot Ao AT er g added.

Th& flikt@reNad eitrh&té@%th@hre%@ tHL pbrtidRs 6f ethillovee. tTheeOPbined

d. . Th
BAER G B WATE ALt e NS dirietionl Gpcentisd Bedgya solid
ORGP IRbRG heps e%@r(bedo%ﬁ{éAé’)ﬁ{ﬁg% gﬁrljl%%{@ﬁg}fdy]iﬁﬁﬁ?éjz-methyl-

and concentr to a brown so
%N&Aﬁai—@@lamﬁwl-([ 0330dioxotalenled ai Bsindafdothdewas used without

ﬁlf?’%phhéﬁ%“?*é[(?%‘f?ﬁ%@“f’@ 3, 2] di oxaborol an-2-yl)-2Hin

stegdl e that was used without further purification (10;

8'_1’9&?%&: P?% %eih}atf@lség§ é tt?%ar;g(%?ﬂmg; ﬂrﬁZ]élcﬁﬁaborolan 2-yl)-2H-indazole
. @0 0115 inamneR; 343 ‘,E—tﬁbhllominrz]dir& (0a70401.50) mﬁholf; (Ehigtﬁ’l)ﬂ’d(O) (0.019

2,3 5-trigh . 274 1, 50
sy r@%%ﬁa@?r{f (yPM%ﬁij ofa 2 Ky O@w@% &’aQStﬁEedoaft 65 °C for
86 R tnKiliBPe8 & &l OWa‘f@’S( 16 ML’) red a@cﬁed6§nd:th QﬁlxhlrE Wﬁpextracted with
all onwed to cool. Water n.) was_ad
Fhrfa e BREBORSQf e @@tcwe t “ﬁhft m@@nsi mgapléilqymrvger@flrled over
te, Th .
S0 BREe e chr b RE SRS B SlSEhfofiab B 0s0%

E’(I?Ad%e)@ﬁés?l affocled @ﬂBI(B,@Fdibﬂﬂ}érc( PyrbA%-f)-QAeLihegkaHgsdazole (7:R =
0 . .
Blet B S B AR 25 dicklarp R 1 0043 R3AOL 21 | ndazol e

(7:R=M; R = HA = 3,5 dlchloro pyridin-2-yl;
sol ut |

.04 ;939 T
%o eég@%a? ehi 534 Jighlomr iy 535;2[@?% -251ipeia79leAB1042 ¢) in ether
Qst R4 ?-)ﬁ MRBokitiBa of W3 n?@l?leﬁl 'ﬂae%?ﬁﬂtlﬁ@ bt ﬁﬁ&e@go Hfé,rdlomw g of
e m ur e S | (e}
<%§ -3ickorgy mlx i) -ﬂleﬁwﬁﬂ%e @nggapl%g% %éﬁow solid.

hydrochl oride as a yellow solid. 2-nethyl-2Jf-indazole

Qliﬁétllilﬁ ZH%@E% Qi @R appydpried drfigmlifierfot R Sevdikbupling) (those
ge%%?tecli gsg c)orr(llgou%sc’lg ‘with trifluoro-acetic acid” were purified by reverse-phase

HPLC):

2-Methyl-7-pheny1-2H-inda;ole; compound with trifluoroacetic acid
7-(3-Chloro-5-trifluoromethyl-pyridin-2-yl)-2-methyl-2 H-indazole
2-(2-Methyl-2H-indazol-7-yl)-nicotinonitrile
3-Methyl-4-(2-methyl-2H-indazol-7-yl)-benzonitrile
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reported as conpounds "with trifluoro-acetic acid"
were purified by reverse-phase HPLC):

wa-205t0ngd92 7- phenyl - 2H i ndazol e; conpound wi t h PCT/EP2004/008767

trifluoroacetic acid _76 -
7-(3-CWoro-5-trifluoronethyl-pyridin-2-yl)-2-nethyl-
-indazole 2-(2-Methyl-2Hi @{%gie-g-yl )-nicotinonitrile
3- Met hyl - 4- (2- net hyl - 2Jf -i ndazol - 7-yl ) - benzoni tri | eCH
step 1 A mxture of 7-brono-2-nig}hyl-2Hindazole (6: R
= Me; 2.01 g, 9.53 mmol ), 2,4, 6- éﬁTEt hyl phenyl
boronic acid (1.70 g 10.4 mx

oglLewg(0) (0.657 g,

tetraki s(triphenyl phosphin
0.569 mml), 70 L of DVF, agd’33/nL of a 2 M aqueous
at 69 C for 6.5 d. The

K2HPO4 sol ution was stirred
m xture was partitionedibs @50 ni of diethyl
ether and 350 niL of water. ¢ organi c | ayer was
washed with 350 nL of a satdbyated aqueous NaCl
solution, dried over filtergdy and concentrated to a
pal e yellow oil. Colum chrongt ography (0-"33%
EttOAc/ hexanes) afforded of inpure
thyI 7-(2,4,6-trinmethyl-phenyl)-2Jf-indazole (5: R
A vt urliof 7- bzoﬁaoaz ety Rl ndaoly (6: Rl ¥k; BP1 859.83 imhdl 2,4,6-

S ylrlan ErRmiesad P dodbammimaler eh | mpur e O St

Eetmktsttyﬂphzn;(lﬁhdépﬁme}pan@dlhml(e)p(bfﬁay k) 0.249 mea1) 76 fl0oH0NIF, and 33
g). in 10 nL of THF at -78 C was added a 2.0 M sol ution
&1L ofia hM agugpisstob P sobirronevas gtirred at 69° C for 6.5 d. The mixture was

GO UL b Bl T gl s
masheed dvitth#50rmek of & 'sartgrapasﬂrqaqueow aftlisolmtioncdriidd ewr MgSOzdiltered,

C 15 Acet 0..14 , 2.5 | 0
et Rinirer Ros pae ST GOl o Cp BT ARELO Sast o

E@A&Qeﬂn%@%‘ﬁfoﬁﬂé@ﬂﬁﬁﬁﬁuw Zt-ﬁhe friyl-70@, 4933&11%9@3/1 -phenyl)-2H-indazole
é%)ncentrated Col umm romat ogr aphy

)@5”9?94} 6g¥1fr5fzhy enyl; 144 g) ﬁsa\ﬁlg,qte spi(iz%q‘_c vgas used without
tﬁ[rltH@R&,nyIﬁanﬁnyl) 2H i ndazol -3-yl] -ethanol (12a:R ="
4,6-trimethyl phenyl, E = CH(OH) Me; 0.280 g;
48% mp. 246) as a white SO|Id The foll ow ng
¢Rppounds vvere prepared in a simlar fashion as for
I-FT2 net hyl - 2,4, 6-
tlioiarpetuipn- Oé oye@wnarﬁsiamm@quﬂnﬂe?r Rethbitripethyirghepyl)-2H-

m&&@ W) %@g)%%trﬁpsﬁr HEhi -78° C was added a 2.0 M solution of 11th1um
-[2 thyl =7- 6-trinmet hyl - phenyl)-2H-i ndazol -

Fitaomdatie s ftobimodynbEp B ROV LFeeneAL 6 FEb eEmyal. The
elrﬂeovy slt)lut%ol_rlf Wansds%%r%ldeat 553 @%or 1; m, and the resulting purple solution rechilled

to -78° C for 15 m. Acetaldehyde (0.14 mL, 2.5 mmol) was added, and the resulting

yellow solution was stirred for 90 m then quenched with silica gel and concentrated.
Column chromatography (0—50% EtOAc/hexanes) afforded of 1-[2-methyl-7-(2,4,6-

trimethyl-phenyl)-2H-indazol-3-yl]-ethanol (12a: R = Me, R’ = 2,4,6-trimethylphenyl, E
= CH(OH)Me; 0.280 g; 48%; m.p. 246) as a white solid.

The following compounds were prepared in a similar fashion as for 1-[2-methyl-7-(2,4,6-

trimethyl-phenyl)-2H-indazol-3-yl]-ethanol (using an appropriate electrophile):

1-[2-Methyl-7-(2,4,6-trimethyl-phenyl)-2 H-indazol-3-yl]-ethanone
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3-Brono-7- (2, 4-di chl or o- phenyl ) - 2-net hyl - 2i -i ndazol e

| To a solution of
wW@-203/046592 chl or o- phenyl ) - 2- net hyl - 2H i ndazol e eOTEP00g/008767

2.38 mmol) in 2 L of acetic aciyd was added brom ne

(0.122 nL, 2.38 nmmol) dropw se. The yel | owor ange
ﬁ%ytsurﬁhyv\@sm@&l?r-mg,4fso&inﬁethﬂrpnezhmfm-iﬁ&%z@l@ orange

solid precipitated. The m xture was concentrated to a

yel l ow solid, which was partitioned between 20 nL of a

10% aqueous NaOH sol utjon BfBE®7n of diethyl ether.

The or gani é-Fmayar7\&4-dighleredrhanyh -2 eyl f-dazaler at ed

aqueous Nad solution, dried over filtered, and

concentrated to a yell ow stai neg,white solid. Colum

chr omat ography (0 "10% Et Q& #xanes) afforded

3-bono- 7- (2, 4-di chl oro- ;v%-_lrl(gt hyl - 2H i ndazol e as

a white solid (24:Ar = ‘phenyl ; 0.525 g;

62% mp. 137-139). Exanple 8

3-chl oro-7-(2, 4-di chl oro-§

.0 step 1 To a solutio

7-brono-2-net hyl - 2H i ndagol & (6: R = Me; 0.500 g 2.37

mml) in 5 nL of acetic a¢gfd was added sul furyl

chloride (0.29 nL, 3.6 mmqy). The m xture was stirred

for 5 h, then 30 nL of a 2 M aqueous NaOH sol ution

r .

51 QB COR RIS AR 2SR A, 695,28 Bl
2 ml o scefie peiddvas eddesiberonting (0ek28dnL.ah38 mord pdropuised Theyalow-

' J | - ank . " 150A.. .
PSR s LTS T AR A8 e The
mixbrre s emxiehtrpisd t@a Mdid\\yﬂoligHVhinh aves pertitpBed Retwegys20 mL of a

1@&/?5 %@xegﬁ% RO stog\.g%)on\éﬁz Zrﬂrllsrgfg 8?%1%@78&" Ethbs r'flneecfrganic layer was washed

Ication.” s
Witho2®md-& achifupated 2queetihifeChidlutivdadokd o MF gfiltged2and
mol ) , 4- dj.chl or.ophenyl ranjc acid (0.12 0.
eTecsl (8 agr LV ROV el GoHEERgHoBtasFarty r> B
ROAY R[S EbAE bR ho- AN 4-dichloro-phen 8-2-meth 1-2H-indazole as a
tetrakis(tri phenyl phosphi nia) pal_l ad|0un€, ) gO. él g,
@10%15@11%%4= ek dslishiorephenyl 95526 gp0eormghtl 371 Adn

diluted with 10 nL of ethyl acetate. The m xture was
washed with two 5 nL portions of a saturated aqueous

NaCl solution, dried, fil t B¥as@ple §nd concentrated to a

yel | ow oi | -3-&91>fm(@,@r&&m&&gg&apw-i.ﬁfeaﬁ/%zH-indazole

Et OAc/ hexanes) afforded of 3-chloro-7-

(2, 4-di chl oro- phenyl ) - 2- net hyl -

Me; Ar = 2,4-dichl or ophegf—=
g

P - 2- met hyl - 2Hi ndazol e

Cl

step 1

To a solution of 7-bromo-2-methyl-2H-indazole (6: R = Me; 0.500 g, 2.37 mmol) in 5
mL of acetic acid was added sulfuryl chloride (0.29 mL, 3.6 mmol). The mixture was
stirred for 5 h, then 30 mL of a 2 M aqueous NaOH solution were added. The mixture
was extracted with three 30 mL portions of ethyl acetate, and the combined organic layers

were dried over Na,SOy, filtered, and concentrated to a white solid. Column



10

15

20

25

30

0.063 g; 63%as a white solid. Exanple
2-nmethyl -7-(2,4,6-trinmethyl -phenyl)-3-vinyl -2Hi ndazol

we 2805906892 i on of PCT/EP2004/008767

| -[2-met hyl -7-(2, 4, 6-trimet hylzgphenyl ) -2ff-indazol -3-y
|']-ethanol (0.263 g, 0.893 mwol) and 4-tol uenesul fonic

AL o LA TTR el Ry pdle 2188 cvor
&ehdtb)all-zﬂ-mr@eo]s MuRioMeR.53G gcﬂ@é@tmaﬂ Was usedswitbowti fturth&i0
urﬁ’catl " 10% aqueous NaOH solution and 10 nL of a
At UPated aqueous NaCl solution, dried over filtered,
and concentrated to an orange oil. Columm
%er‘rgmat ography (20% Et QAc/ hexanes) afforded
et hyl -7- (2, 4, 6-
Amhietréegt 7-phenyd3) chBoror iy etldi-RH-irdlazalk €0.075g, 0R2miRob), 2,4-

B0y i 5 B R E B 5 B B oo ey
&hérZZLﬁaIDbﬁm Mmqqahﬂth}:C%-sn’mhbyﬂ aritt ( (E)-1-propyl -but -1
-en gt 2H i ndazol e n- Br 42 st

1T
Hah%ml %P}BH%QPQH%%‘%IHW . Hll NG réme% V@sgtigrvg 3t 88°C
gﬁ?ﬁ%hi Ehe]-ﬁiﬂ'uté?f with 0 AL of e %e‘f@é ?ﬁ?ﬁﬂd@reg«rﬂlwashed with two 5

ton of lithiumdiisoprop
mémoatensafinshiveriedrgyeorHNaChsotutian, dadfiterefhandeingentorted to a

sstr d 0-5 C f 0 n .rechi

{8335 it iy AP e ARSI ol Horo
@mﬂdidhbrsqihuﬁylm m&ﬁylslHﬁﬁMolé\(% TR giMe; Aald Didighlér@phenyl;
ég X\k}rmt ro tenperature. A saturated aqueous
830$’|63 ESHWHL added, and the ni xture was
extracted with three 30 nL portions of ethyl acetate.
The conbi ned organic |layers were_ dried over Na SCM,
filtered, and concentrat ed®¥Riep® own solid. Col um
chr omat ogr aphwtHyR7- (2 A% Eh &L fiexan esyinfit i Rif@dole
4-(7-brono- 2- mstyhy( 2H i nd%%lﬂgﬁyp) heglttan 4-ol (42;
1.80 g; 78% . step 2 A soluti opé@f
4- (7-brono- 2- net hyl - 2H i ndazol - 3\y! ) - hept an-4-ol (1.75
g, 5.38 mmol), 50 nL of tol yene, /and 4-tol uenesul fonic
acid (1.23 g, 6.46 mmol) we red_at 110 C for 20
h, then allowed to cool. A atedHaqueous NaHCO
solution (50 nL) was added, £nd N he m xture was
extracted with three qgcm_ ortlcqf;s of ethyl acetate.
The

CH,

A solution of 1-[2-methyl-7-(2,4,6-trimethyl-phenyl)-2H-indazol-3-yl]-ethanol (0.263 g,
0.893 mmol) and 4-toluenesulfonic acid hydrate (0.217 g, 1.14 mmol) in 10 mL of
toluene was stirred at 103° C for 16 h then allowed to cool. The yellow-orange solution
was sequentially washed with 10 mL of a 10% aqueous NaOH solution and 10 mL of a
saturated aqueous NaCl solution, dried over MgSOy, filtered, and concentrated to an
orange oil. Column chromatography (20% EtOAc/hexanes) afforded 2-methyl-7-(2,4,6-
trimethyl-phenyl)-3-vinyl-2H-indazole (15: R* = R® = H, Ar = 2,4,6-trimethylphenyl;
0.135 g; 55%; m.p. 84.9-95.4) as a pale yellow solid.
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conmbi ned organic layers were dried over MgSC>4,
filtered, and concentrated to a brown oil. Columm

wohommasgr aphy (0->8% Et OAc/ hexanes) af f or dedPOT/EP2004/008767

7-brono-2-nethyl- 3-((B)-1- _79_
rropyl -but-1-enyl)- 2FL|ndazoIe (43 1.47 g; 89% . step
3 A mxture of ample 1
7-bro hyl - -propyl but-I-enyI) 2H i ndazo
le (1: n&sﬁ ic r?@h?ﬁﬁl§j2~m2th¥1- (CRr- birspitybhyi- LtsaybralE-indazole
acid (1. 32 g, 6.94 mol ), 18 nL of ethylene gl yco
di net hyl et her,

N

horphi ne) pal I adi
£ @ 2 M aqueo
ni ght, then g

O) (0. 1664,
3Gl uti on was
d to cool.

tetrakis(tripheg
0.143 mmol ), and 20
stirred at 85

ns of a sa s aqueous Nd ~./
sol ution. The fonbined aqueous |hyers were extracyed N
with 20 nL of 8thyl acetate. TheBrconbi ned organic
| ayers were dried over Na SCU, filtered, and
concentrated to #&brown oil. Col um chronat ogr apg
(0-"5% Et OAc/ hexanes) afforded 7-
(2, 4-dichl oro-phenyl)-2-methyl-3- ( (E)- -propyl-lout-
- enyl)-2Hindazole (15a; 1.579; 88% as a white g5,
id Exanpl e 12

- Di chl or o- phenyl ) - 3-et hynyl - 2-nmet hyl - 2H-i ndazol e
%"9 é|z§0111t12nr?é17 prmw-%mﬁlmlﬁ@é aeole 6t.5 B 7=1 Mmolbirgl8 @L of THF at -

;g (i?vam&e)d g2 Mg Hﬁg}(o? civlll?gklm\/\@bsﬂp £ool f%}&&‘? m heptane/uetrlly?benzene/
*I"FM't (@ @%ITHE/ B, PERZERRioh 2%hs Wirred éﬁ?‘jt)fof’@émaglgﬁ gechllled to -
at or

The m xt'Ure was then stirre 78 C 1

m ?ﬂlt '@e 1taW|ed addéd 4-beptafoma (1u49aal, Memedl)yahd Ehé/%iimon was stirred
re-co to - 6 mL, 77.48 nmol) was

C, DMF ed
ST HHEb A g HGELY Y 1A TRO0H SRS GEbaied adacous NaHCO;

sdlhaave (Lot AL Waigndded fadthé SARAAlaMRrh@bd sfbgh EI%&E 30 miNortions of
an

SEPRcr R i CRbiRs ey BrerhgSr et e Ne i tsreshand
El\%iﬁeﬁﬂrﬁé to 4 BRWHIIRIN S,%tl ?ﬂx‘ %’txa!t%{'%@r {?%ﬁ}{j I;E't(gzgic/ﬂé()?anes)

and concentrate
aftwded #+g-byemboairethyl-@#-(8la8d-yl)kepenebbl (@24 £8D §178%).
filtration and washed with 10% Et OAc i n hexanes. The
filtrate was concentrated and the residue purified by
$ef2 chr omat ogr aphy and eluted with a Et OAc/ hexane (

g]:sg%gi%% ngng—b%gm? I%Prggg/gl%’e-ylgﬁﬁad di 4% f(ﬂ?S c598 mmol),

S@ﬁﬂVcﬁ‘Ttﬁdeﬁé, ahd mslueﬁésarfbﬁlc aki@- (YQ§ ggs 461141@01) %@sﬁlr?ed%t 110 °C
DMVE sol utign (100 nL) of the 3-fornyl-7-bronoi ndazol e

for 28 bgthen ajowadstogohméy p3turated aqueous NaHCO; solution (50 mL) was
added, and the mixture was extracted with three 30 mL portions of ethyl acetate. The

combined organic layers were dried over MgSO,, filtered, and concentrated to a brown
oil. Column chromatography (0-—8% EtOAc/hexanes) afforded of 7-bromo-2-methyl-
3-((E)-1-propyl-but-1-enyl)-2H-indazole (43; 1.47 g; 89%).

step 3

A mixture of 7-bromo-2-methyl-3-((E)-1-propyl-but-1-enyl)-2H-indazole (1.47 g, 4.79
mmol), 2,4-dichlorophenyl boronic acid (1.32 g, 6.94 mmol), 18 mL of ethylene glycol
dimethyl ether, tetrakis(triphenylphosphine)palladium(0) (0.166 g, 0.143 mmol), and 20
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boronic acid (6.10 g, 31.97 nmmol) and the palladi um
catal yst (0.55 g, 0.47 mmol) wasflushed with Ar for 5

wai2ostee’92 A 2 M solution (23 nL, 46 nmol) was add@#2004/008767

The m xture was stirred at 80.&junder Ar. precipitated
and (65 nL) was added to dissolve the salt. The
RSN XSG00 sHhlibh Gfls Hrrdihe §5 @ ovlhididUhen iflved to

en cool to roomtenperature
pault EthybarethtbS0wekrwistadded,and thmlentumnfehsmehedr\g]am\m 40 mL

r v S ent pas ren ed to
e PRl R N SOOE TS PR By PR e
&tﬁﬁte@)wﬂﬂaﬂ) mxhl df eﬂiyhai:e’ﬂlye fThdcroaibmmi orgineic faybis Iwﬂ‘@dned over
oVvi d d a segond crop roducﬁ éo 90 , conbi ne
&% eregad pncepiyated t‘iS roWiEgil. Splygme omtaaramhy (0->5%

E@M/h%nészgﬁﬁild'eé5 @-@-di@f)loilg g@é@‘l) Z-meth)(l -3- ((E) 1-propyl-but-1-

-t rimet phe
FnYé)d?-Héflﬁ %%épﬁ%r %’l@ itasebipane- | - d| azom um
(1.27 g, 6.13 mmol) was treated with K2C 3 (1.41 g,
10. 20 mmol ) under nitrogeng, e xture was stirred
for 6 hour
unti | corrp?’e@gelf.]I Dﬁ erﬁﬁg{éh % tnI|h tgl gﬁﬁxgkiég%i&ge
Et OAc and wat er and t he orgam c Ia er was dried over
MySO. . The sol vent was renoved Z#d t he residue
purified by Si Q2 chrorratography and eluted with 8%
Et OAc in hexanes to give 22
2,4,6-trimethyl phenyl) a$ of NJ.Abhge solid (1.176 g,
76% mp 129.9-130.9 C). Bxrgwpry’ 13
7- (2, 4-Di chl oro- phenyl ) - 2- gret hyl - 2H i ndazol e- 3- car boni
trile 6: R= M 1l4a: R3 =Bk 206! R3 =
2, 4-di chl or ophenyl 14b: 2, 4-di chl orophenyl step 1
To a solution of 7-bronmo-~R¥uet hyl -2H i ndazole (6:R =
Me; 0.578g, 2.93 mmol)in 1% nLof THFat -78 C was
addeda 2.0M sol utionof |it®& umdiisopropyl am dein
t et rahydr of ur an/ hept ane/ et hyl benzene (1.8 nL, 3.6
stepl). The yeIIovv-orange solution was stirred at 0-5 C

S0 HESIE e A8 7835 el e g vos oo

i 78UC envdersary ApdteHogplsdre. rA 2dAtoluti@Cof AP A TnhéfherndTHF etmplbenzene

LRRE DSy e Dol LR PG IRt ating o 10

fiifidte AL /((hfox 20 ashutes. fIiredeltition 62 ge- Ocﬁoléd‘rm.lﬂ 8" C/DMF (6 mL,

Z OI?E}]DﬁanJ‘jT%?s %’(#ﬁé :s_fgw }g%% ?%i{%e% IT?Jr%rrﬁeutctﬁ?env%s § rre ng taﬁgwéo& to warm
0l rodht tenmpazatiire Jo1y19 hd“tm. Nda @éac(iOn 642 pgritianed between EtOAc and
NH,CI solution. The aqueous layer was extracted with EtOAc two times. The combined

organic layers were dried over MgSO4 and concentrated to almost dryness. The resulting
yellow solids (3.83 g) were collected by filtration and washed with 10% EtOAc in
hexanes. The filtrate was concentrated and the residue purified by SiO, chromatography
and eluted with a EtOAc/hexane ( 5—30 %) over 30 minutes to provide an additional
crop of 17a (0.46 g, total yield 62%) along with the recovered starting material (0.768 g,
14%).

step 2
A DME solution (100 mL) of the 3-formyl-7-bromoindazole (17a;3.83 g, 16.02 mmol),
boronic acid (6.10 g, 31.97 mmol) and the palladium catalyst (0.55 g, 0.47 mmol) was
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tetraki s(triphenyl phosphi ne) pal | adi um(0) (0.089 g,
0.077 mmol) in 25 nL of ethylene glycol dinethyl ether

woassatesveed for 30 m To the sol ution was addedT/ZEP2004/008767

di chl or ophenyl boronic acid (L &0 g, 5.27 nmol) then
3.8 nLof a 2 M aqueous solution, and the yellow

filsked wethwasfos b hﬁﬁ@t@s A2 K/BNQCKWSOIL&OB (2T B, A6 XAMbE waeedded. The

A &%ﬁ@%gg%ﬁ a g@ gﬂylggqr g;elﬁ fz\%,gljhyl e etﬁr{%{ﬁgg (?ﬁ?mg} was added

@atisbht gk sanuewa&\tﬁﬂ m AU w20 Beirred atesé" OVBF 19 hbhRakE then
{aqr%)? concentrated to or ange oi |

RO eI ST RN GAGRABAHE35E POTEEWEEP band water and

e Ysdaaid 1h;zeatm@ dribd @%r%%‘%n¥h@§&€€n? e;gsH {;enﬁcg%dgcl) ﬁg%ﬁ%h)yness and
- [ z -yl

di chl h
t?‘lﬁé?lrfg}?d} ( I]?Z%y %rt%gnegh)éblpqwl éﬁ@g@ was collected by filtration, lhe filtrate

I o
e

added a 2M ammonia in | PA solutlon (1.0 m., 2.0 mMmol),
(0.910 g, 7.56 nmmol ), and 85% activated VMhO
& 7 7.54 mol). The dark m xture was stirred for

I\@POH F solptien 679 mh/ﬁé rgdp|9f tEb 52& 2(456 Pinathylghenyl; 1.56 g, 5.11

T
was(tpeatiedavigh Ko |1§>—ZQ mmphydmdmltmaez &lhe-rmxture was stlrred for
@H&H@ ghd tid ﬁac(tl%g Wﬁ%onl%r ey ﬁ@ﬁtﬁfi&gﬁﬁ%x ’T}Q rQ e Was

as a It'e so
mrmlﬁmdglmwmrﬁlpf@mémmmd(@e arganit et nthwnyMgSQ The

5078 0 R M o2 SO i

S%rﬁﬂ@églueh@@gest@ MSdA@ =P, ervomethiylphenyl) @f an off Whlte solid (1.176
1 o\/@s added 3-chl or oper benzoi c
%CI%(@PS@Q ’{61?95 -86% pure material, fromAldrich

chem cal conpany). The colorless solution was stirred
for 16 h, then di | ut ed wi tExatagle 83 di chl or onet hane and
washed VVI 0. aqu l,ution.. The
agueous soI ?Tﬂorkhl\%gos 8}1 %Saég?" gl%}llitkﬁl? r@é‘g@g e Bhierlt

di chl or onet hane, and the ggmbi ned organic Iayers wer e
dried over filtered, and cogycentrated to a yeIIow oil.
Col unmm chr omat ogr aphy (0-" 20% Et OAc/ hexanes) gfforded

3- et hanesul f gnyl - 2- 46tr| enyI) 2
Hi ndazol Zéul%zf]g[gm P{_%‘ white PE)P&
15

1y rR®

14a: R3=Br 20: R? = 2,4-dichlorophenyl
14b: R3 =2 4-dichlorophenyl
step 1

To a solution of 7-bromo-2-methyl-2H-indazole (6: R = Me; 0.578 g, 2.93 mmol) in 15
mL of THF at -78 °C was added a 2.0 M solution of lithium diisopropylamide in
tetrahydrofuran/heptane/ethylbenzene (1.8 mL, 3.6 mmol). The yellow-orange solution
was stirred at 0-5 °C for 15 m, then rechilled to -78 °C for 15 m. Paraformaldehyde (0.92
g) was added, and the orange mixture was rapidly stirred at -78 C for 75 m then at room
temperature for 100 m. The mixture was loaded onto silica gel and concentrated.
Column chromatography (0—66% EtOAc/hexanes) afforded 0.662 g of impure (7-
bromo-2-methyl-2H-indazol-3-yl)-methanol (14a).
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7-(2,4-Di chl oro-phenyl) - 2-net hyl -
-i ndazol e- 3-carboxylic acid cycl opropyl net hyl propyl -

waneé®1GWMVe 6: R = M 35a: Y = Br 35¢c: Y = PCT/EP2004/008767

2, 4-di chl orophenyl 35b: Y = A_giep 1 To a solution of
7- brono- 2- net hyl - 2H i ndazole (6: R= Ml .50 g, 7. 2
mol) in 50 nL of THE at -78 C was added a 2 M
solution of lithiumdiisopropylanm de in THF/ hept ane/
et hyl benzene (4.3 nL, 8.6 mmol ). The sol ution was
seppred at 0-5 C for 15 m then rechilled to -78 C To

he, sol ut|on s .added neth chl or of ornat e
S STHaBI0y B Wre1?- L. 2- T e ATl Sy e an (b2 §) and

Makﬁ(tﬁbﬁéﬂﬂpﬂ@ﬁl‘ﬁﬁ@ﬂaﬂacﬁ%@ﬁ (@ Re %3(5 W ﬁrnﬁ%?f in13 L of ?cﬁylene
Fét | ONn_was ench i ca

éﬁpﬁ‘f&v]e‘ﬁherctﬂs @Hﬁe(é FﬂréﬁmloE@ algmg@h(t@n %%ided 2,4-
E&%@A BEFIniéddi® [ L&ss, Bf27
- br on%}ﬁ%ﬂnet n; - éH! i ndazol e@mgl)ctg?%ggﬁ% 8f%%: M}Ia%?ﬁilwazcoa
miumn, @88 she )ncllﬁﬁgmxﬁﬁe/wamtpred]a’i 781@X)r Hsh. aThminecty&I waw

B GredbEPomh B Seiiienltmy Bunber§as: Bhe pirgpi layer was

Washetl with Fthjlofn @atgfa}!&bdquédnl@lﬁi@ﬂ soRitidal dried over 7gSO4, filtered, and
tetraki s(triphenyl phosphi ne) pall adi unm{ O éo 09
@%&Uﬁﬁ%m an gy3gga ol ngolgmnchrompipgrapb s 0G0 %t e digeganes)

| «
Rlilbtegdy séﬁlzgil(gﬁl &6 C}%me’ne;aﬁﬂieﬂ d%%@/ @3@7 mgg%g%iﬂoro—

acetate’ (50 was a
phqnyl)sz}mﬂshsdfz indarelraylddnethued (Mad  sol ution, dried

over MySC>4, filtered, and concentrated to a yellow

gf? %1 g?lggéh' g? [7C—W,Q-WB%QMyls—91m2$9f{%§i%§10h%w&%%anol from
step 2 (U1%% PHn@rol pAEHYIWas 2ddast hy M @imioniteindPA-sslutian §bRynL, 2.0
Mn‘fol?\?\%gkdm(b@fb g%%@fnnﬁﬁ? k%lnd% a%g‘vatg%ﬁndn (B 771‘ ,87 9;4?’ m)mol)

te sol a's o
Thpdupyhiztot ves stpmdefneﬁ dythen rfﬁiltaed(tﬁnﬁ@EHﬂ‘E 52 B(rmmig)mth

t
et RS R RSP oyl SRy
@(1461($E|Eﬂ©helfhem&s)sdffdw@ﬂ7 {4-didlé¥o-pieayls ol el I12Ha§1dazole 3-
gnsferred Wi th ay&lpette to a solution of 3

enitigy (JBi ¥ 2-4rdichlaspphenyl 8,93 88i 89%6T Fep slé|7dt39b¢s m@te solid: .
heated to 79 C, stirred for 2 d, then cooled to 0-5 C
A 2 M aqueous NaCH solution (20 nL) was slowy added,
and the mxture was extrackxanpledd three 20 nlportions

of di chbgy Haﬁ]?etsﬁl?d}%la m&hg‘gﬂ@ B EGridi HEy pqlehﬁy ) eI U

washed with 40 of a saturate
0
O\\E/Et
—
\:<NMe N—Me
45 46

To a solution of 3-ethylsulfanyl-2-methyl-7-(2,4,6-trimethyl-phenyl)-2H-indazole (45;
0.034 g, 0.11 mmol) in 1 mL of dichloromethane was added 3-chloroperbenzoic acid
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NaCl solution, dried over filtered, and concentrated

to a brown oil. Columm chromat ography (0 "20%
wavwaniémmxanes) afforded PCT/EP2004/008767

7- (2, 4-di chl or o- phenyl ) - 2- met_lygl_-

2H i ndazol e- 3-carboxylic acid

(0Y8% gRf SPBbITRIUN hrafsr AR Y orR Kl A h(cBefmicaleokdffiy) ATHA cAStless

oil. Exanple 1 . . .
solionaies R p ety flstodariflys msiefdioromeipne andgshed
witle5 84l of 2NN RELSF2GR MButdEINHIMR afuéous solution was extracted with 5
n%rlgﬁgl chl or phenyl 35b 3 A sol ution_ of

_ %%Jer%ﬁb?% chyrr@iﬁ_heé‘wqmnighwrﬁ sz%dréedsweaMgi@,
505 TR b, U ol

EOAciegardes) afforded 3-bhanesaiforylta-afeett] vo(2at, 6Myithethgbphéhyl)-2H-

.Col u 3 t aph 0 >45% Et OAc/ hexanes) afforded

0 329%%@??1#%)8? %%(Bﬁw‘}@- net hyl - 2Jf - i ndazol e- 3-
carboxylic acid nethylam de (35d; 0.044 g;

889 . Exanpl e 17 -CO H 35a E¥ambk 18 Me N 35e 35f: Y= Br;
Z-2,BOct35d- phenyld; A m@thy 261 DIdR B -catboxylit acid Slbp¥opylmethyl-
2, 4-di chl orophenyl ; Z = Bgepyl-arsidep 1 A m xture of

7- bromo- 2- net hyl - 2Hi ndazol e- 3- car boxyl i ¢ agi d i@t hyl
ester (35a; 0.215 g, 0.7%o0mwl ), 8 L of a %
NaCH sol ution, and et hanol was stirre
over ni gRE=Md her—eo Tateoch 0_remyve :
remai ni ng aqueous |‘wyeryas acidified |
aqueous HO sol utionfand extracted withYhrée 20 nL
portions of ethyl ac& ate. The conbi nedyorganic |ayers
were dried over filtered, and concentrated to afford
crude 7-brono- 2- méif,wg- 2HLindazol e- 3- G&F Botdickiorarbpl
(35e; 0.193g; 94% whi éqﬁ was used wi thout further

Spegrli fication. step 2

To a solution of 7-bromo-2-methyl-2H-indazole (6: R = Mel.50 g, 7.12 mmol) in 50 mL
of THE at -78° C was added a 2 M solution of lithium diisopropylamide in THF/heptane/
ethylbenzene (4.3 mL, 8.6 mmol). The solution was stirred at 0-5° C for 15 m, then
rechilled to -78° C. To the solution was added methyl chloroformate (0.66 mL, 8.5

mmol) all at once, and the mixture was stirred while slowly warmed to room temperature

over 19 h. The reaction was quenched with silica gel and concentrated. Column
chromatography (0—20% EtOAc/hexanes) afforded of 7-bromo-2-methyl-2H-indazole-
3-carboxylic acid methyl ester (35a: 1.52g; 79%; m.p. 131-132) as a pale yellow solid.

step 2

A mixture of 35a (0.750 g, 2.79 mmol), 2,4-dichlorophenyl boronic acid (1.06 g, 5.57
mmol), 10 mL of ethylene glycol dimethyl ether, tetrakis(triphenylphosphine)
palladium(0) (0.097 g, 0.084 mmol), and 10 mL of a 2 M aqueous Na,COj solution was
stirred at 85 °C overnight, then allowed to cool. Ethyl acetate (50 mL) was added, and
the mixture was washed with 30 mL of a saturated aqueous NaCl solution, dried over
MgSO,, filtered, and concentrated to a yellow oil. Column chromatography (0->10%
EtOAc/hexanes) afforded of 7-(2,4-dichloro-phenyl)-2-methyl-2H-indazole-3-carboxylic
acid methyl ester (35b: 0.582g; 62%; m.p. 128-131) as a white solid.
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To a m xture of 35e (0.075 g, 0.29 mml) in 3 nL of
chl or of orm was added thionyl chloride (0.058 niL, 0.79

wonisjoiense 1 drop of DMF. The m xture was stir PEWERR004/008767

reflux for 3 h, then concentraggg. Chl oroform (2.5 nli)
was added, followed by N -

cycl orropyl net hyl - N- et hyl - hydr azi necar boxylic acid
hﬁég-butyl ester (0.062 g, 0.29 mmol) in 0.5 nL of

C

oroform The solution was stirred overnight, then
dp pyelgioniof N-@opiicydeprepetnentaentieh@.69sahubh mingl) {n 12 mL of

HoRRACM Al aadd eousaiRe RS B SOl L 40
mimelyraad theseutiameasrstirgdder 1oomad hesolutigowantransferred with a

" t . .
g&gﬁg%?%% Qf%?b_(lé.%%@a g,o(f%%@g%;)gg ﬁg ?lgwgenzene. The solution was
heyted @90 0y ktieédipl 2idyttenhiblay ds 6.5 o oL b xyldoas NaOBI solution

t-butyl t 35f: 0.025g; 20% . ste A m xt
erfé&%ﬁ%ﬂ@@% agiﬁeé) i Hhesfyre vas i vgl?lbéﬁ%%rﬁ ml portions of
BRhRAb S cthehé THE Qdtbifled @r_-g&nimllexl)s ,V\ge_re washed with 40 mL of a saturated
ne) pal | adi u

bEEbS )Eﬂ;i'é’ R e @ﬁf@ﬁ?engﬁ(agﬁ)é‘ttl(%gibgg‘g’ﬁ 1L, Column

2 | S ]
S0l 02 OB SRR S, BB et
Axindazlesdrsathasyledcid dyalopyapyifethil-popyli-amile (35ca0.117g; 47%) as an
sgturated aqueous NaCd solution, dried over filtered,

nd concentrated to a clear oil. Columm chromat ography
(0-"15% Et OAc/ hexanes) afforded

N—cyclopropylnethyl-isr-[7f£%mﬁéqgchloro-phenyl)-2-net

hyl -2 J ndazol e53- carbonyl 57 . .
v ZeA DR raaR e ereolest <y ticasidapetbylamide
(35g; 0.020g; 70%. p 4 A nethanolic HO_ so]l ution

was prepared by sl gwz2additi on of 1mL of ac Y
chloride to 4 N\ et hanol . This g™\ was added
to 35g (0.04 0. 839%emo| y—errer-t h¢ ut i BTMeas
stirred overmkght™N hen concentrated ™
7-(2,4-dichIogp-phenyI)-Z- Y
met hyl - 2H-i ndazol e- 3- ¢arppxyl i id

N—cyclopropylne; yl - %?g?ﬁ§%¥%§ﬁﬁgzide 235h) whi ch was
purified by revel'se-phase HPLC. Exanpl e3iB

N - Cycl opropyl met hyl - T-et hyl - hydrazi necar boxyl i c acid
Asplutiontof V- (@4t &ichlpto-phertyl)-2Bnetligyl L mdazole-3-carboxylic acid methyl

ester (35b; 0.050 g, 0.15 mmol) in 4 mL of 2 2 M solution of methylamine in methanol

was stirred for 6 d, then concentrated to a white solid. Column chromatography
(0—>45% EtOAc/hexanes) afforded of 7-(2,4-dichloro-phenyl)-2-methyl-2H-indazole-3-
carboxylic acid methylamide (35d; 0.044 g; 88%).
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To a solution of ethyl hydrazine oxalate (1.03 g,
0.686 mmol ) and di-terf-butyl dicarbonate (1.05 g,

wa 280/0me92) in 50 nL of methanol was added PCT/EP2004/008767

triethylamne(1.86 nm, 13.4 mgl). The solution was
stirred for 1 h, cycl opropane carboxal dehyde (0.425
m., 5.69 mmol) was added, Baghpidgy sol ution was stirred
for 2 h then concentrat ed. Et OAc (50 gL) was added,
and the m xture was %entlall)ﬁﬁiﬂe%wthtm 20 L
portions of a guedbus NaCH i Q@ and 20 nL of
water, drie dried P filtered, and o centrated
to & clear oi da uﬁanhT‘O‘l’m?Ograhy
EtOAc/ hexanes)df f o¥ ded
-[1-cycl oprgpyl - met h- (E) -yl i dg LV}%TM?I - hydr azin
ecar boxylic acid fe/t-butyl est er 45, NO. 78Qg; 77% .
step 2 A mixture ¥ sodi um cyanobogohydride (0.276 g,
4.39 mmol ), 5 nL of THF, and TMSC (0.56 nL, 4.4 nmol)

was stirred for 10 m t hen 366 Y(OBr{ 8 Byc
10 mL of THF was sl oWy addssy;yFhe dichet @nywaﬁ—gtzﬂ@l
for 1 h, then 15 nmL of a 2 Magygq&hj\@gag@zﬂjg

wer e added The m xture was extracted with 40 nL of
di et hyl ether, and theorganic |ayer was washed wth
two 20 L portions of a saturated aqueous Nad

sl ution, dri ed over filtered, and concentrated.

'L%g%‘@mt?f PR R e e A SR

g, €170D wiritbl) LBk of 646\/1 aQuébdid WalOH d3Mhtionea Pl AL bPethanol was stirred
7-(2,4-Di chl oro- phenyl ) - 2- net hyl - 2H i ndazol - 3-yl ] -di p
'«Vcéé Clogernightsign endeniraied tauemavRefanpl. TheNempining 2quRous layer

o

ofethiyl agstadp T <=7G0(r12b14€ct)pnghmo ﬂacyptserey¢ Jried oneetr Mﬁle(Dn ftizeteand

; I
P oty SIS s SN 3 Ol i i 55
Q:tﬁigeﬂ%hwhichimeummithc@@%rﬂmpuuﬁeanouh (0. 070 m.; 1.48
nmol ) was added all at once and allowed to stir at rt

& e%rz 1 hr

To a mixture of 35e (0.075 g, 0.29 mmol) in 3 mL of chloroform was added thionyl
chloride (0.058 mL, 0.79 mmol) and 1 drop of DMF. The mixture was stirred at reflux
for 3 h, then concentrated. Chloroform (2.5 mL) was added, followed by N’-
cyclopropylmethyl-N-ethyl-hydrazinecarboxylic acid tert-butyl ester (0.062 g, 0.29

mmol) in 0.5 mL of chloroform. The solution was stirred overnight, then diluted with 40
mL of dichloromethane, sequentially washed with a 2 M aqueous sodium hydroxide
solution and a saturated aqueous NaCl solution, dried over Na,SOy, filtered, and
concentrated to an oil. Column chromatography (0—>10% EtOAc) afforded N-(7-
bromo-2-methyl-2H-indazole-3-carbonyl)-N'-cyclopropylmethyl-N-ethyl-
hydrazinecarboxylic acid tert-butyl ester (35f: 0.025g; 20%).

step 3

A mixture of 35f (0.025 g, 0.055 mmol), 2,4-dichlorophenyl boronic acid (0.024 g, 0.11
mmol), tetrakis(triphenylphosphine)palladium(0) (0.002 g, 0.002 mmol), 1 mL of
ethylene glycol dimethyl ether, and 1 mL of a 2 M aqueous Na,COs solution was stirred at
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then heated in an oil bath at 50 for 2 hr. The
reaction mxture was cooled to rt then treated with

woOeeos(0+d9g) . The m xture was extracted with et ReT/EP200%/008767

40 nL). The conbined ethereal gxtracts were washed
Wi th sat d soln (2 x 50m), then dried over

a f t ure nmer.s which
sépgr a %gy %ghl URne aaqeggﬁo Iﬂ‘( 2t éﬁ?‘éfﬂﬁf@ﬁ? mFRyre was washed with two
(zeEtrﬂdeneboam of a shtthtedhyaéb 3 Nl da1dtid, e NS S0Z2,3Mered, and
step 2 N|tr0| ndazol e 37b and 10 g of 10% Pd on C were

copasniateditp a plep oibf Colamm chnematographys @adl%rEt@Atm@rge@hafforded

r NS
R gb ety A B Ao e P B e corbom)-
(\bethy Y}i)rallmadmxv\lacsaqckEd-butyltdaEr (A5gt 0.820ap7086).hout
further purification, step 3 Amine 36¢c (70 ng, 0.23
nmol ) and TEA (0.037 nL, 26 ng, 0.26 mmol) were
diegdol ved in nethyl ene chloride (3 nl) under a

A ARERARICHERDUAAR 55 iy b P on diyional” aiebepespiphloride to 4

riteof raéﬂh@mdd Thi solation twas addsd bS5 (0.0¥0eg) 0t036 nimal) tandhe solution

TR T -

ilneﬂ)ylm-l a‘f&amlel—34c&rtécgcyﬁﬁ&?d m%%opgéﬁiﬂxgéﬂﬂygﬁfﬁéﬁyg -Bydiefide (35h)
in r under a

g’?‘}ﬁg‘s‘%ﬁé’% CS&)DMM%EI I oﬁﬁ]{‘j@on (0. 40 y nL, 0.40 nmol)

was added all at once and the m xture heated at refl ux
for 2 hr, cooled to rt andeiarhpleNg§HC was cautiously

added, Na—@clbbﬂ)pmrﬂéthﬂ -Wﬂﬁyl—ﬂ?&ﬁ@ﬁﬁ@hrﬁéxyﬁl@ i %erf-Blitylester
hr, and then cooled to rt e m xture was nade basic

W t h 6N NaOH sol ution, then extgacted with rretghyl ene
chloride (2 x Zﬁ nm.). The conbi d extracts
washed with }blNi’néEan-d—d-r-t-ed ONE °°t he

solvent afforded 38 (0.07l1g) #s a Ilght bro Vi scous
l'iquid, which was used w further |cat|on
step 5 Ami ne 38 and propi olal dehyde (O. 26 ng,

0.44 nmmol) were conbined in 344 of DCE und nltrogen

gtgldlallowed to stir at rt for 10 . Na(OAc) BH(102 ny,

0.48 nmol ) was added all at once and the reaction
o etsolusiogtof pihgbhysrazine ouwbita(lg)sts, Oﬁﬁé mreeld ehddi-rarxbutyle

w@g'a{fé 'j? @5 %Qﬁ%%ﬂ%lﬂi ﬁﬂqeetl?al ft;vas $a438 gne\%ﬁ}ﬁar%%ne&l 86 mlL,

On Was separ
ainél minpbd Thalsols@dn wasstipmddor bh, gtlophepase taxbnxﬂ@‘hfyde stp5 mL,

865 ?‘rﬁhgﬂ %va\é\’gac‘fézl, WP HR léglluftloﬁ %a?gtnfrécﬂ%p 2%%95[& 5 c%nta chd/ EtOAc
(50 mL) was added, and the mixture was sequentially washed with two 20 mL portions of
a 2 M aqueous NaOH solution and 20 mL of water, dried over Na,SOy, filtered, and

concentrated to a clear oil. Column chromatography (0—20% EtOAc/hexanes) afforded
N’-[1-cyclopropyl-meth-(E)-ylidene]-N-ethyl-hydrazinecarboxylic acid tert-butyl ester
(45; 0.780g; 77%).

step 2

A mixture of sodium cyanoborohydride (0.276 g, 4.39 mmol), 5 mL of THF, and TMSCI
(0.56 mL, 4.4 mmol) was stirred for 10 m, then 45 (0.780 g, 3.67 mmol) in 10 mL of THF
was slowly added. The mixture was stirred for 1 h, then 15 mL of 2 2 M aqueous NaOH
solution were added. The mixture was extracted with 40 mL of diethyl ether, and the
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(Et OA hexane, 1:9) to afford 27.4 ng of the free base
of 39 as a viscous liquid. The free base was di ssol ved

wonodbmiesdr her and treated with 0. 1nL 2M HC i nPETE®R004/008767

sol ution which afforded 39 (Qg922 g) as a white SO|Id
Exanple 20 3-Allyl-7-(2, 4-di chI or o- phenyl ) - 2- net hyl -
dF aﬂlé‘ﬁ?@r‘%a% V\/aghe@%tm Z(ﬁﬁ'ﬁ,?eogm&ns%f%réﬁt%ﬂm‘&gjébu?f@@l sblution,
0 a solution of 7-bronp-2 ['-1 ndazo
dyjed @veriSa 50y filteaaul amid gon'EbiEtrz(téd 5 Gd].l)mmhhmlmaWap]m)odOedZO%

8 a sphere
B lesrssha TRt pRFpratnmecabe i o s iryiaasis -
butyl kept @60 THg/;alvby) benzene). After the addition was
conpl eted the reaction m'xture was stirred for 10 min

and warned to O C for The dark red solutlon
]E"%’é‘

s, coaql, (123..0 ni,
ﬁfk@ﬁ-&&a@ﬂ‘a@a@&n&% ey dagn u%%g ARy AR Eploride
warmto RT and stirred over the weekend. The reaction
was quenched by the addition of saturated NH4C (10 )
and the resulting solution was twice extracted WRR’

A he conbi ned e cts were dried (MFSQ

fi evapoiat enEied ] d
b aSK’ chr omat ogr apRyei™ps O (0 to 40% ERRACFRept ane
in & Ilnear gradient oviegr 20 min) to afford!£0 (0.032

g) 4% a yel low solid. Aso recovered fromthe colum

g of starting,material. st ASRITR
boii Fonlﬁ?l ask was char gg’dyg\nth 61 (0. %% é 48y R34 R*= COC,H,
mol ) ,R%Z5 Ar =i 4dikidoopiengienebor oni ¢ a 2 T
0.254 nmol), Pd(PPh ) (0.0042 g, 0.0038 fmbl )X Divks Re=n-Pr
(30.0 nL) and 2M N CO (300.0 nlL). The reaction mxture
Sy%s]] heated to 80C overnight. The reaction mxture was
oled to roomtenperature and diluted with and tw ce
7e6<2t,4f -Blichdaropheryl)E2-Gi¢hdnindazhle (el 93edl.@inganl) ovas ldassaged in 3.0
[ u T
%19&%112%0&% artlf ) %%I?Ql?acgtgp%n%%irﬁg ﬁudecr:lh Pglﬁg? 091} éce ﬁgth 90%
I‘ﬁu@ r(di)d {07008 Ht.@%txfmémamddeah alhat anveand gﬂ(arcbdetntstma;t&t for 1 hr,

tég Héal@d fn%nlfb(ag‘g %%él &)% L ng?i1 é%}sg‘fl?n & l 0V¥ﬁas co%léad to rt then
tydateﬁ -wit foy ( ~ Diep.i Tlokamodtere was extracted with ether (2x 40 mL). The
combined ethereal extracts were washed with sat'd NaHCOj5 soln (2 x 50mL), then dried
over MgSO,. Evaporation afforded a mixture of 3 isomers which were separated by silica
gel flash chromatography (EtOAc:hexane, 1:9) which afforded 37b (0.077 g; 22%).

step 2

Nitroindazole 37b and 10 mg of 10% Pd on C were combined in 7 mL of MeOH then
stirred under a hydrogen atmosphere (1 atm) overnight. Filtration of the catalyst and
evaporation of the solvent afforded 36¢ (0.070 g), which was used in the next step
without further purification.

step 3

Amine 36¢ (70 mg, 0.23 mmol) and TEA (0.037 mL, 26 mg, 0.26 mmol) were dissolved
in methylene chloride (3 mL) under a N; atmosphere and cooled in an ice bath.
Propionyl chloride (0.022 mL, 24 mg, 0.26 mmol) was added and then allowed to warm
to room temp. When the reaction was complete, the mixture was evaporated and the
residue flash chromatographed (ethyl acetate:hexane, 1:1) to afford 48 (0.068g; 82%).
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Ove step 1 .N-Me 63 Ar = 2, 4-dichl orophenyl step 1 A
sol ution of 7-brono-2-nethyl indazole (9, 0.050 g,

wO.2005/0mm92) and THF (1 nli) was cool ed to -78 CramaPan4/008767

solution of LDA (0.17 niL, 2.0Mg.
THF/ hept ane/ et hyl benzene) was added via syringe. The
?qtlon vvas stirredfor mn at -78 C and 25nL of

ororreth t hyl ether was added dropwi se. After an
devife GBI-005m }%mﬂ@ékwwssab(sdmmrvﬂﬁmm ahatmosphere.
Kol BiH.erse kdﬁﬁﬁ&’? (0"@6 AL & 3/ Qf&ég all Bf Snéeea'.):r‘nlcqiqﬂg mixture
artitioned between
be@gﬁa@e&m for chm qmbdwgsmdi anLr@I\bHChwas @hultledsl(/ mB@; and the
d
ur | ?&% \2%; %H&t %?réthg@%dq{ﬁéh ceoopergqglllf(: %ﬂ?ﬁmﬂure was made

esipwith éNaiﬁ@@Hmlu@hnat&m p@e@tﬁm@@mﬂm@p chlomtdarf? nab@al.). The
%Wd %ﬁﬂéb ts WL W% w1§ﬁ erntn% %gi (ﬂ'?etded’v'efti\laﬁﬁ r%vgpdar‘a’uon of the

€ was

yolirngptfonledss KIQ)QX/}@ ahy (ﬂglﬂc brevhyisconsdigoids which, v used without
om step 1, dichlorobenzeneboronic acid

?Jlfé%nggngaf&Bmml) 2Maqueous Na CO (1 nL) and DMVE (1

ftep 5 The tube was flushed with N and Pd(PPh ) (0.008

gmide @&)é’ndmmP)onwhfehwbhj(@c%amL Lheng, 04é nasl)seat aﬁtnbﬂihé 1n 3mL

PO RS BT B 8 R

wirhdl) ﬁramddzeﬂ aEtaOém;e_ amdshedeatmm%mrrte Btibved aertavernighteThe
.SzQ. . Th . . [

Lo ot e DURRR BT RE ko0t Shlorpeauigypiec

NEREH sﬂiu@mmt'ﬂga’l@ﬁl_@lé soluthbrOvfdseparat Untitdoied (Ne)s)R) Etaporation

63. . am c agi
3ttt oot PR s R Ryt S shiometgpmaiy
mc Hd@u@l,—ll ﬂ-ltd‘zﬁ’%llﬁ&mééﬁh&&e&bzﬂse dF 8hod GpddRBYiuid. The free
e ﬂ{V%éj nig Laq%]ae(%gaaltﬁateg%wm 1 %LV% I-f(lfls geet de(re (sjollu’gon

Wh1ch afforded 39 (0.022 g) as a white solid.

Example 20
3-Allyl-7-(2,4-dichloro-phenyl)-2-methyl-2H-indazole

/
Cand step 1 =
@N‘Me _.L> «~ N"Me
N N
Br R

9 w2 Lo gg i;BZrA-dichlorophenyl
step 1
To a solution of 7-bromo-2-methyl-indazole (9, 0.200 g, 0.948 mmol) and dry THF (1.5
mL) which was cooled to -78° C and maintained under an N, atmosphere was added
dropwise LDA (947.5 pL, 1.90 mmol, 2.0M solution in heptane/THF/ethylbenzene).
After the addition was completed the reaction mixture was stirred for 10 min and
warmed to 0° C for 10 min. The dark red solution was cooled to -78° C and allyl
bromide (123.0 pL, 1.42 mmol) was added dropwise. The solution was allowed to warm
to RT and stirred over the weekend. The reaction was quenched by the addition of
saturated NH4CI (10 mL) and the resulting solution was twice extracted with EtOAc. The

combined extracts were dried (MgSOy), filtered and evaporated. The crude product was



10

15

20

25

30

NaBEL (0.41 g, 10.84 mmol) was added portionw se over
10 min. The resulting mxture was stirred at 0 for 30

waizonstohesezat RT for another 10 min. The reacti 8QTERS004/008767

quenched by the addition of icgg_ Mthanol was renoved
by rotary evaporation. The residue was partitioned
Tt F o atogtahy SIS RO EROSERPRol M Enear radien:
elyer 26 ingy sorord 601(9.83%8) asndrelam palidat Ao resondred frem thig column
@gso.g%%ofgargﬁgméﬁaﬁ?%. step 2 To a suspension of
14b (310 ng, 1701 nmmol) in benzene (2 nL) was added
NaOCN (0.130 g, 2.00 mmol). TFA (0.16 nL, 2.08 nmol)

othen added slowy. The mixture was stirred at RT
overni ght and partitioned between Et OAc and water. The

Brgamd bottemdiaskwes dharged Withf810)032 gd0.t¥hmerd);, aded i n

. ; Urifi I
(RIS RPN 0SB SN 1850 o o0ss
PV 630. Qe lalcind M dae€O3 (3AA0)L)t Ghafréastion Ghixtife ®ds lggated #680° C
B\ner?rlgl{g}% lT}Fe]I% ctiogl%i'xt g%as g’ogo(iegd to:%lg&r theEan%e alcuere %gd diluted with H,O

-carpam c acl
and ide ditrebied mothpbtOyland 2hawestnhiyihe®dfgania phaes wareydriaet (MgSO,),

2 B RGN gl Mhctio oo ptige BRURH g

denmatagr{phymn) SiGa$0 wddde Et@at/dlamgn alin24r gradiknt GRPR0 min) to

r3l.n Qi [.S ign) and the reaction m xture was
%ﬁf‘%}rafgéo'?%érggédaﬁﬁ%@w@rbarmy| chloride (0.02 ni, 0.22
mmol ) was added and the m xture was stirred at RT

over ni ght. Anal ysis of theEreaqt ?gn i ndi cated the

| M |
et CO-ER i PR St o83l 2 SRURA BN ol

m xture was stirred at 80C overnight. The reacti on was

cooled o RT and partitioned He n Et CAc ang Thg OMe
or gani _pas HPiled ¢ d conéBhtrate

vacuo. N €5l due was phgiikgd Oh a prepara Jrte
(2mm t hf ckness, 50% Et OAc/lhexanes, 3 elutions) to
afford 86 (0.023 g, 42%tH¥ory). Exanple 24 AF

3- Chl or097- (3, 5-di chl oro-py2idin-2-yl)-2-nmethyl632H i nd
azol e Ar = 2,4-dichlorophenyl

step 1

A solution of 7-bromo-2-methyl indazole (9, 0.050 g, 0.24 mmol) and THF (1 mL) was
cooled to -78° C and a solution of LDA (0.17 pL, 2.0M in THF/heptane/ethylbenzene)
was added via syringe. The reaction was stirred for 15 min at -78° C and 25 mL of
chloromethyl methyl ether was added dropwise. After an additional 10 min the reaction
was warmed to RT and the volatile solvents were removed in vacuo. The residue was
partitioned between DCM (10 mL) and water. The organic solution was washed with
brine, dried (MgSO,), filtered and evaporated. The crude product was purified by flash
chromatography on SiO; (50% EtOAc/hexane) which afforded 62 (0.052 g)

contaminated with a small amount of starting material.

step 2
A KIMAX® tube was charged with 7-bromo-3-methoxymethyl-2-methylindazole (62,50
mg, 0.12 mmol) from step 1, dichlorobenzeneboronic acid (46 mg, 0.12 mmol), 2M
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| step 2 step 3 JV- R Jf-Me ,NMe Nstep 1 6: X=HR
=Me 25: X =0 R= M M McMe 67 68 step 1 A solution

woR0G/0i6892 Me, 0.5 g, 2.4 mmol), HOAc (5 ni) ardT/EP2004/008767
sul furyl chloride (0.29 n, 0.490 g, 3.6 mol) was
stirred for 4 h under an atnosphere. The reaction

T4 5,055, A . 0 AL o,

Ne08 golp Detmmnel) Ba‘added lané ﬂmuthWaeseab:dr Tthe deacfibre nixtuckewas

PRI STE Rl hedindy of R EHGATRRRE ociaSly £ o e

wibG rhle of FHOAs Weshed tWige PBOrink.aBd riried ttNiSEn). d"éh)ﬁ&gﬁd): phase

%@E&%&@ﬁ%o&%g&rateal ?L@%@E& b 583 %d%ﬁd%‘gl ﬁ%%y fgrane

¢htpmijogfphy @B SiQ, (. 06N Ac/kexdn@Fo@Rord 68, 0. 050 (g,
0.200 mml ). The reaction rrixture was heated to85 C
for 1 then cooled to RT. O ) was added and the

ol n_stirfr trac

r okrPinf s A d @-bCh%Ofﬂé’ e ?—&8?%15’ Sk TR ester
SO *), filtered and concentrated in vacuo. The cr&%s
product wa§HSurified by flasiHERtbmat ogr aphy overPPH:

(0 to t OAc/ iigane rd i gRppe 67 5 0).
step NI t-eremnas dMW-t-hfl-&?( Nﬂ\’g

mol ) flromstep 2 2,3,5- krichl oropyridine 420" ng,
0.2.3 ol ), 2N aqueous KIPO (2 nlL) and DVFA{2 ni).
The tubeswas flushed with Ngand Pd(PPh ) (2. %sny,
0.025 mml ) was addeg -angddicherdpHlsl Wwas seal ed. The
5iqctlon m xture was warnmed to 65 for 16 h, cooled to

di | d h O (15 nL Th | ut
PR b 0hgs b tona) Besuep Quteii Mo (Hmbo Rt daend solid

RXBHAQL éﬁ gﬂ noed n(rh@l) ek dddeld Jor 6686 20¢kr 40 RGRM A8 ih S mixture
crude
V\éz?scs%?red at O° C for 30 min then at RT for another 10 min. The reaction was quenched

by the addition of ice. Methanol was removed by rotary evaporation. The residue was
partitioned between EtOAc and H,O. The aqueous layer was twice extracted with EtOAc.
The combined organic layers were dried (MgSO,), filtered and evaporated to afford 14b
(2.92 g,9.51 mmol, 97%).

step 2

To a suspension of 14b (310 mg, 1.01 mmol) in benzene (2 mL) was added NaOCN
(0.130 g, 2.00 mmol). TFA (0.16 mL, 2.08 mmol) was then added slowly. The mixture
was stirred at RT overnight and partitioned between EtOAc and water. The organic layer
was dried (MgSOy) and concentrated iz vacuo. The crude product was purified by flash
chromatography on SiO; (20 to 30% EtOAc/hexane in a linear gradient over 30 min) to
afford 65 (0.94 g, 27% theory).

P113, ref: JOC, 1963, 3421.
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product was purified by flash chromat ography over Si O
(0 to 20% Et QAc/ hexane) to afford inpure 68 (0.059 Q)

wohbashviegas further purified by a second chr onmaPOGERpIVY/008767

using the same conditions. Thegproduct was dissol ved

in Et Oand a 2M sol uti on of in Et O was added and
the precipitated hydrochl ogifg,sakt was filtered and
Phin Rl RaNaEHCaci EF ARl &cHar )-2 thlZH—d 1-3-ylmethyl
3- 1Br on}i) % (3 5acéll cﬁlg%r oC pyrol henyg frse 37 0 azo Ych yi ester
zole ,N-Me , 1Sf- Ve sol ution of 69 gigMOM
mmol ) and HOA (5 z?"ﬁ/as added br %75 ny, 0. 47
nmol ) via syf e~ The reaction for 1h

and the sol MntTared™i n |Iut ed

with HO (10 ffL). "The resulting soljti was tw ce
extracted witArEt OAc (5 nL) and therconbi ned extracts

dried (MgSOH4), 1jwl)ltered and evaporate6 to afford a

br own oi | . The“cr ud§.=p§@qgﬁ&)ro% puritied by fl ash
hr omat.ogr aphy. O(Qto 50% Et OAc/ hex }d
ipfaép tiop o?% @gg (%pé 6 gnmol) and benzene 1 )Was added NaH

(10-the, 0425131&{&)'1 Q?O% Qﬁ‘ﬁ’é&%l ol d@qﬁFﬁJ}Wana ehid fég@c?d?ﬂ mgcTIYIIe]wa@Qﬁrred for

tonitrile H X N- Me N step

mjn. Garpgmoyl Cbiozlda(%l?% mlo%% ﬁtfﬁ?ll) wgp aféﬂeﬂ anﬁéh@m@am was

&ﬁ?ecl ART &Q:rmgh’@ 36haljRR o) ﬂ%@aeﬁ%ﬁ @I?dl@ﬁgd i’H% rg'c@)n Q\és HBQ complete.
égd cooled to C and PBr 1) wa

digignal Céwayﬂoylrﬁtlowy&od}%n Z?smmql)e‘@a%qdded and the raixuR was

e AURNTOR Mg, THGeNRR was IH8leMoRELRD }9@&1’[1*0%& Getween EtOAc
with Et OAc and 1he conbi ned extracts were wash ed

o BeO- Hhg @gamisipservyas dricd ovey Mebo: snskscansemivaser! § mrvawc [Ibe
tidak fw% Purdfed &J?Rf@amﬁ@w 0 Eeahyhidhts hSO%‘ﬁtGR@/ﬂe}kaﬁes,

the next” step out further purification. step2
dabang o aﬁor@@&@@zgg, Y%theandl ) was di ssol ved in NWP
(5 nm.) and cooled to 0 C. To the sol uti on was added

NaCN (0.210 g, 4.29 nmol) gy yreaction was stirred
for 2 h ay@hw ne d S
tw ce ext racte fseﬂ & Pgﬁg{mm% or%e@lﬁd? eir{grag%l%é\g cl
wer e washe brlnsq fzor f our t rres dr|%dfllt re
and N-R ke .N‘Me N-Me
A~_Cl
I
6: X=H,R=Me N
step 1 L sl X = Ol R= Me eMe MeMe S
67 68
step 1

A solution of 6 (R = Me, 0.5 g, 2.4 mmol), HOAc (5 mL) and sulfuryl chloride (0.29 mL,
0.490 g, 3.6 mmol) was stirred for 4 h under an N, atmosphere. The reaction mixture
was added to 2M NaOH (30 mL) and thrice extracted with EtOAc (30 mL). The
combined extracts were dried (Na,SOy), filtered and evaporated. The crude product was
purified by flash chromatography over SiO2 (0 to 15% EtOAc/hexane) to afford 25 (R =
Me, 530 mg; 90% theory).

step 2

To DMSO (1.3 mL, thrice degassed) maintained under a N, atmosphere was added
pinacol borane (0.056 g, 0.22 mmol), KOAc (0.059 g, 0.60 mmol), PdCl,(dppf) (0.005 g,
0.006 mmol) and 25 (R = Me, 0.050 g, 0.200 mmol). The reaction mixture was heated to
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concentrated in vacuo. The crude product was purified
by flash chromat ography on (20 to 30% Et OAc/ hexane in

wa 2bisreen92 gr adi ent over 30 min) to afford 72 (8COEB2@4/008767

36% t heory). Exanple 27 CO H Npff°O -t-Bu step 1 step 2
N M J- M IJNTMe 73 74 step 3 or 76: R = SO Me JV-

B @ for lph theRCodled &6 RP. H,0 (A0 mil)2vad addehdrnd thp blaMbn Stiregd for 1

1A fl was char ge h ) .
ik apg) zsalas eﬂtr@ct%{ %}tﬁ ﬁr%a ety Thocombingd extragtsiggrg dried
(N3,501), &iftbred and cdrcefitrete in Vil eMRe Erhide Brddukt RA¢lpurified by flash

tert - but anol e resultipng solution, was
shreatagap Ylongglﬁz © 1%3%%1%%11%7& to PRPIHIIEB S HHbYSA 8)-
azide (2.79 nmL, 12.95 mmol). The reaction m xture was
heated at 100 C for 22 h, cooled and diluted with
BEPAC (50 nm.). The resulting solution was tw ce washed

Wi RIMXRE Ribe 3AH CIRRER] With 67 by %g d%ﬁl&) fra_llﬁesté'pe? yl44.ng

organi ¢ phase was dried |tered and

Y payré@n@ (420408 O %P amaﬁ A weow}lfizﬂ%&agnlﬁmn.dﬂ?w (2 mL).

s il S A RO T 893 g e

gtbemmps seplal. glheremgiomppixiure WFESAWPEH‘?ﬁ_tP 6an€§ foch paoplef to RT and

ﬁﬁ&teﬁtv\h{hr ﬁfb 15 IBI) f'Fl{e s%hpuorn Wi thﬁge &%&E& %ﬂl"ﬁ@)A@c{g @) and the
M NaOH (10° )

. Th t
s@unbmed X iRRES qhmd @\Eaz%%r ﬂtqr@rijarm @qmcg@mieégiswl%yg nﬂm @ude
R wad (iR M RARRIEARG 8 GULE0 o Ly EORcRefine) o

aﬁox(dorrmme 68 (Q)OF@&) iyrhedh) W@rfdrtbﬁn\m{rﬁed@)’ agpebndyehremptegraphy using

el aiog O BRSO 1) 9 o) B i
Eesrvasoddedend) thepetrpitaied bydgachleide salr Nets fienettandglried in vacuo.

solution was tw ce

Example 25
3-Bromo-7-(3,5-dichloro-pyridin-2-yl)-2-methyl-2 H-indazole

Br
= =
. N-Me —> . N-Me
N N
Z Cl Z Cl
N l N l
Cl Cl

To a solution of 69 (131 mg, 0.47 mmol) and HOAc (5 mL) was added bromine (75 mg,
0.47 mmol) via syringe. The reaction was stirred for 1 h and the solution concentrated in
vacuo and diluted with H,O (10 mL). The resulting solution was twice extracted with
EtOAc (5 mL) and the combined extracts dried (MgSO4), filtered and evaporated to
afford a brown oil. The crude product was purified by flash chromatography over SiO;
(0 to 50% EtOAc/hexane) to afford 70 (0.096 g).
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extracted with EtQAc (25 nlL) and the conbi ned extracts
were dried (MySQJ, filtered and evaporated. The crude

wonrodwessonas purified by flash chromat ography eaT/®p2004/008767

50% Et OAc/ hexane) to afford 76989 ng, 70% t heory).
step 4 To a solution of 75 (0.100 g, 0.35 mol) and

di chl oroet hane (2 n) was agslagle3> ny, 0.37 mml) via
syringe. [TJQE4nmaﬁlbt@phmyx>twn@eﬂ4\ﬁ&%d&sﬁ3%axceﬂoahﬁlleat
RT and quenched by addition of saturated

resul ting solution was i ce extracted W|th @ﬁc (30
nm.) and the corrbid gktracts were dried D 3
filtered and evaj
purified by flasR tography on (0-
Et OAc/ hexane) to a ford 77. Exanpl e 28
[7-(2, 4-Di chl oro- pth'enyl) 2- net hyl - 2H i ndarol -3-y|]-ure

a. (75 and 3-[7- 4% or ophenyl)

- 2- et hyl - 2btep hilagol o 3&% - di mathil L (76
NHCOCNR2 Ar 76: R2 = 4-dic lorop enyl
2, 4-di chl or ophenyl A solution of 7 (2

ategilchl or o- phenyl ) - 2- et hyl - 2H- | ndazol 3-yl am ne

(1% ARBhEL 148 (257 FHED0. 836 ﬂaﬂloWs(s% ngnHeWCHCqsa@quC}V\Arfdl%ooled to 0°
trichl oroacetyl i1'socyanate 0.03

' deBBraﬁ%lO? Qéﬂhmrml) Wa%aﬁedrslowy Fhe Fa’nxum wes girred at 0° C for
r3l.§1{919@ gp@mﬁf& quesr ]Il'he &gne QA b mel)gt@égaﬂ\@ale

concent I n vacuo the resi € was ISSO ve

wemhh(esl em_ralctaware(vmshecbmtb waterydrisdd Mgfik) .o Ghespleentiwedwemoved in

DB AERRDEOST i LAl T, 8 sl ey o

pf\dléhﬂmwétcef@brsol id vvas f| | tered, and dr| ed.
Crystallization from MeOH Et af f orded 76 (0.049 g, 49%
theory, mp. >300 C) as a white solid,. A suspension
¢fep25 (0.100 g, 0.342 mmole) and 10 nL of tol uene

intal o
GRS AR Bl S M i o
shosollytichi w&dddebela@NL(IOtZilﬁ g, 4.29 mngailéiyné thegeaation was stirred for 2 h

Tt h xture
AP ke b, Pl ol s B O e
(doﬁ:blnadwbc'&)tctawdrehmheﬁwitb b#if® @)rffomr tBmbs, dfieé (Migd01)i filtered and
at ed

co ‘fﬁngr s COO| ?E%CWE)E piéo uﬁF ngsn;,)urtl rijé'gﬁaéi{ E:ﬁ?rgg}né%graprhy on SiO;
\MZQ to El%]BtOAQEexﬁn} in dlikear gradient over 30 mm) to afford 72 (0.096 g, 36%

theory).

Example 27
CO,H NHCO,-t-Bu
step 1 step 2
;N-Me ;N-Me N—Me
73 74 75
step 3
or > 76: R = SO,Me
— > < N~Me 77: R = CO,Me
step 4 N
Ar Ar = 2 4-dichlorophenyl

step 1
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conbi ned extracts were washed with brine (50 ni),

dried (MgS ), filtered and evaporated to dryness. The
woesistuesonas purified by flash col uim chromat ogCcamry008008767

Si O (acetone/CH O , 15:85) taegafford 77 (0.085 g, 60%

yield, mp. 123-126C) as a brown solid. Exanple 29

Alﬂ[askx/(a% cﬁa@e@w&h@r SRy 7- (241Mﬂcbr)bbh&bﬂ M@eﬂ@}l idayble®Yy 3, 1.386

hyl ta N- Me
&y d’il%‘ﬁ o f@% L& Pgeff?ﬁl%taagf {eé 5H91d>r orihg m@[@mggohum
M& 4A3A64THA (2.8064L, 10B5 }nrﬂ@? aflll aﬁﬂﬂeﬁﬁﬁhd)s@»h&‘y&'l hAiO@.19lmL, 12.95

The m xture was
n&frm gﬂlear@awnfr@?ﬁu?wa%d atéﬁ@ tQ tfqrc;‘r@éa copdednchdifteghwith
B (66 ag U aR SestiEn samoﬁ ME8RliCe RRARE WBSWHBSHHRIbIM With brine

ried ( and .concentrated |n vacuo.

O .brine,
ﬁ PA&Ior dde T rgwa%plbqﬁ? s ededy(MeFQaniilimedans eygpeptag to
éfﬁ)r@h &&W@Mhlveas%lged BPALR dl‘l'r&ﬁat% Ja%?{iygbih's@i (090%
afford 79 7g 99% t heory) m%
lft@A(CﬁlezialEﬁMﬁP@?rél HARPIE) 7096 Fhicry) - 2ff-| ndazol - 3-yl net h
yl]-carbam c acid nethyl ester; hydrochloride /:HO

ste 1step2JN—|\/b N- Me Nstep364 R=CHO 81: R= CN

3 = 2, 4-dichl orophenyl 82: R = CH NH step 5
B |
&%lgg%%?% w 1[\%% r{él?gqo) ?P&%ﬁ i) %Hﬁ/%)(ﬁ\g (g 8‘3}? v&é& g@ffg@gt RT for 7
i thegakptignyvay pdqdsiM AaPO Hme\)\asd 5RO INADH (5 mif 3. The resulting

RNHioT8I4 Rl A4 AE8 Wi D MMELIRIPNEL & ¥3850,), filtered and evaporated
to afford 75 (346.2 g, 93% theory) as a white solid.

step 3

To a solution of 75 (0.100 g, 0.35 mmol) and DCM (2 mL) and pyridine (0.1 mL) was
added methanesulfonyl chloride (0.43 g, 0.37 mmol). The reaction was stirred for 5h
and the reaction was quenched with H,O (10 mL). The resulting solution was twice
extracted with EtOAc (25 mL) and the combined extracts were dried (MgSOy), filtered
and evaporated. The crude product was purified by flash chromatography on SiO; (0-
50% EtOAc/hexane) to afford 76 (89 mg, 70% theory).

step 4

To a solution of 75 (0.100 g, 0.35 mmol) and dichloroethane (2 mL) was added (35 mg,
0.37 mmol) via syringe. The reaction mixture was stirred overnight at RT and quenched
by addition of saturated NaHCO3 (10 mL). The resulting solution was thrice extracted
with EtOAc (30 mL) and the combined extracts were dried (MgSO,), filtered and
evaporated. The crude product was purified by flash chromatography on SiO; (0-50%
EtOAc/hexane) to afford 77.
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added dropwi se LDA (12.0 ni, 22.74 mmol, 2.0M sol ution
i n heptane/ THF/ et hyl benzene). After the addition was

woanpleése t he reaction m xture was stirred foPCLEPRIOW008767

and warnmed to 0 C for 20 m n..dgshe dark red sol ution

was cooled to - 78 C and DVF (3.0 nmL, 45.48 mml) was

added dropw se. The sol utimnyka@zsal lowed to warmto RT

[and, 45 Diidhil 8- ;ﬂiéﬁi]li)uzgﬁiEth th-lhaMJs |-WRS. @gywﬁqmyz; Dichloro-
t.he dd|t|o NHC (5 aeezand

HEBE TS PP Pl i cU o L h B Onc. The
conbi ned extracts were dried (MSO ), filtered and
evaporated. The cr product was purifi RO ﬁ‘é 1ash

chr omat ogr aphy_on O (0 to 40% Et OAc/ hegp e\

I i near gradi r 20 mn) to af#PONgA. 890 ¢ of

sol i d which iXTNME e —star t i bt MrMel and the
desi red produdf. e reaction was rychridmat ographed on
SiO (0 to 20%:O Ac/ heptane in a |ipggar gradient over
20 mn) to affor7g pure 80 (0.470 g), aﬁzs id. A second
fraction contained 1.22 g of a mxtﬁﬁz Starting

materi al and the da&s+eadidghtoechhetyl step 2 A round
bottom fl ask was charged with 80 (1.36 g, 5.69 mmol ),

Rt $1  RSE RN A ht alvping e S-yigping (0B big 17
rﬁlﬁio{eﬂ IO DAM (5 Eﬁﬁ Wae ﬁghﬂreg mé?i; t)gkhlbg;a:ﬁg(gl 12@1??1?11?\;@0%Q 0.035 g,
OB Rt ad e s el aiREShiac A foan dmpaherator 1k
"Bhehemn@anﬁbtmrs @lasl tcbrmant(ré’@d fﬂdiacua' e ré%tﬁm\;\ﬂ)ﬁéﬁ {n%\&IeOH (5
Ao o O GRS Rl B i Beoememogt stirred at

RTI Hradntilradivefigwss @alﬁkkrat‘ed&nﬂ&{;ge) @0ingIt) WY 8 and the precipitated

Wit Gt AR A S ot AR e Siorabd B B 4%

thEE &2y AR/ SPOGITE) aks B whitelsBRA! grad| ent over 20 nmin) to
afford 64 (1.62 g) as a yellow solid. step 3 A
suspension of 64 (2.294 g, 2.29 mmol ), ammonia (4.6

mus nsléh 6wl (0.180 ON. S0 ﬂﬁhidl’é) alna 16nm @p@n&hé un&@é%troaen

(bt i T 0 B
Fomhell wer g ATvkn (FRes p dadimela i faibend) and the solid
s[BJle His@cﬂvé@lyregdlﬁﬁﬁmqg SQERRN AN @t@ 1() thnoat ilqoff‘he mixture was

e %élan?%hﬂ%gbgyéﬁ?ﬁkr&ﬁ?@ 521159 48 oelepond heated t

mo@@ FOUSh Y TRE feaaﬁﬂl mgﬁuﬁ%q SOk td Rm t?éate%lwﬁﬂ}ms@ mL) and
331, mo) H O (0.008 g

Sﬁﬂl)ratéﬁ & aHCEQs(@ﬁ silnisplufies. tege @’ftmmd wleh Cg(25 @nl)’ 2§he

combined extracts were washed with brine (50 mL), dried (MgSOy), filtered and

evaporated to dryness. The residue was purified by flash column chromatography on
SiO; (acetone/CH;Cl,, 15:85) to afford 77 (0.085 g, 60% yield, m.p. 123-126°C) as a

brown solid.
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mol ) portionw se over a 5 min period. The reaction
was allowed to cone to RT and stirred for 2 h. The

weoeusE@neme bl ack solid was filtered and t he reRCTIE®ZO04/008767

m xture concentrated in vacuo.odghe residual aqueous
phase was tw ce extracted with Et OAc and the conbi ned
organic extracts dried (MBmplebo!tered and

c aNd e pabreHloro-phaip 2-niéd ICZIWiilﬁiaI@bD twg -Nphdthyledetamide
by flash chromatography on SiO (0 tme100% Et OAc/ hexane
in a linear (g_&adl ent over 10 mn) tﬁ afford 82 (0.073
g) as a whit . step 5 To a gol Uaton of 82 (0.073
g, 0.258N\a| ) and Et O (1. : as added

seque Ly NFE (66—0—k, 8 MWy ang=nridisHiorophenyl
chl or ot malNe (27.63 nlL, 0.3% w- The resulting

m xture s Hélrred at RT for, 2.5 h. The reaction

m xture s diluted with HO ndtvvlce extracted with

Et OAc (5 m.). The conbi ned gxtracts were dried

O I A BRGSO BL A8
EndDchOwém mﬁez 12 rembl) maadcltg:_da"ﬁlnmbctmee/tras _Jsﬁrrmi a) RT ﬁor 72hand .
PR A PRl PR Bl O P kY i s vt
H, O, bk, dried Oﬁgﬁ@@mﬂ&l))nceﬁhatedl ih vitdioC Whgﬁﬁldk geodier eds purified

in
L0 SrPLERRPL Y S Ch B Hem e S B iont
sﬁd>natt7i9c(0.0mg,c99%it‘taonom nal pH of about 1. The

resulting mxture was stirred for 0.5 h and the white
solid which fornmed was col ect y filtration to

i %%@mq%@gzﬁmw e Qu e

i ne; hydrochloride ,CH NHNHR step 1 J L
= 2,4-dichlgro yI 84: R CO2.t-Bfr st ep

%%84 hyélflebéhl 0 g %\i Step2sol Jé/fxl dehyde

Rz 0.087
g, g9 657 mml) THF (BS n.) and MeOH (5 ¢ ) wer e
stirred overni ght at 65 C. After 20 h an additi onal

al iggretmof tert-butyl ggarbazat es,:&;)3 pO2- 4. R=68 nmol )
was added and stirring continued fO:_&H‘CthEE@Ql h. The
reaction vvas concentrated to a f

whi chimé ﬁlﬂﬁhiofr‘?@dn%y col umm chstqnmq@h[}( @{ m&pf@e (HCl salt)

Et OAc/ hexanes) to afford the
step 1
To a solution of 7-bromo-2-methyl-indazole (6, R = Me, 3.20 g, 15.16 mmol) and dry

THF (50 mL) which was cooled to -78° C and maintained under an N, atmosphere was
added dropwise LDA (12.0 mL, 22.74 mmol, 2.0M solution in
heptane/THF/ethylbenzene). After the addition was completed the reaction mixture was
stirred for 10 min and warmed to 0° C for 20 min. The dark red solution was cooled to -
78° C and DMF (3.0 mL, 45.48 mmol) was added dropwise. The solution was allowed to
warm to RT and stirred overnight. The reaction was quenched by the addition of
saturated NH,Cl (50 mL) and the resulting solution was twice extracted with EtOAc. The
combined extracts were dried (MgSOy), filtered and evaporated. The crude product was
purified by flash chromatography on SiO, (0 to 40% EtOAc/heptane in a linear gradient
over 20 min) to afford 0.890 g of solid which was a mixture of starting material and the

desired product. The reaction was rechromatographed on SiO; (0 to 20%
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hydrazone (0.303 g) as a foany pale yellow solid. A
m xture OFNaBH CN (0.051 g, 0.81 mmol), THF (1 nL) and

wohbwroeésoe net hyl sil ane (0.100 ni, 0.788 nmol) RET/EP2004/008767

stirred for 10 m n. The hydrazgne fromthe previous
step was dissolved in THF (4 nL) and added The pal e
B@Adhﬁ}smmiadineﬂmaﬁéhﬂ averl20 afin )9 alfford 8!()6(@(4170 g)"hs solid.

t .co nd. al i quot of 73
?%ﬁ%’i“])[] fra "%f aﬁ%ﬁd % PGB %ﬁ*éftllﬁﬂ @?Tealalean%dhi é@ﬁ“ed
pdodudt. 18 mol ) was added to the reaction. After 1.25 h
, 10% aqueous NaOH (10 nL) was slowy added, and the
resulting mxture was extracted with Et O (10 nL). The
SEANi C Iayer was washed vvith 10 nL of a saturated

| ut filtered, and
‘ggueo‘ﬁﬁ?tﬁ?l&dla O ; C;‘é’fgf'gwl Iguﬁ‘ﬁ El’lrm‘é@pa?t%gr aphy (0
dichloP9peht &Rb blvaseureB(1.Afl fg07 d@ ﬁllﬁol@ %(EPME@@ 19% g, 0.17 mmol),

MRS Al T Pkl Jaibl 6 ol r%%tu%te%ﬁxme e heated to 80° C

M glfﬂ\ﬂ)lﬁr)n the @eaEﬁ@rUbéﬂd&soﬁ@' fg@nmﬁi‘j@c)‘fp b tc%]HZO was added as

| 84 (0.097
rf;ghgg%\;%mo%a owgge%qqs,sp 0?&23 mik) ¢ “Hbﬁrqg@tmlemxtmeé/ms cooled to
}5 rrfél)teg( get:zﬁtufe@nﬂdiﬂu@alvﬁt}ﬂ?ﬂ()@c ViEghe aﬁﬁéddstﬂhg&e‘gask}@';lég%%acted with

ag 0% aqueous NaOH sol uti onﬁé
tg‘éﬁ%‘P Wﬁ% O&P’F 88 Wer'e drigdb(MeSQ.) dteredhand concentrated
©9akiN %e%@:&&ir@dﬁ@%E ﬁ/gﬂﬁé@b%ﬂ%ﬂrd%%tﬁg%@ﬁ%f)ﬁgﬁg (0 £0,20%

rin nL),. dried [tered oncen
1%) ng 1 ligerer ‘\‘CBWt(S’iV £r 20mRin) tepffondsit @ic2s0 Iavedellow solid.
EtO(3rrL) and 2.0 MHCO in Et O (0.2 nL) was added.
The resulting m xture was stirred for 30 mn. then
entrated to a pale yellow solid. This solid was

A Edsb@ﬁﬁ&? of 64‘(2@95? h9 Hﬁ)ﬁoliruRm&fuﬁ %% 6 %’J? lo! IEQmé%l Bl dM solution

t e solid ered rnsing
182t RO PRROLbi Mg Oveld- 14 861244 vnel) mltéMI@ﬁQN)gg 85.0(@@mOB6vag stirred

%bgrﬂlgﬁﬂ RRTL e %r&d%q:rgauc@%a?pgﬁhgd y}gﬂlzlsﬁ\%iso%itggragﬁ}@ op bi%z (0Oto

19% BtQAghetane froa lieangrafient pearRPIminpeo afftad 8l €0.328 g) dsanihite
soli@ci d amide O NH step 1 step 4 JSf-Me . N-Me JSI-Me Br

Ar step 2 86: R = SCHPh 90: Ar = 2, 4-di chl orophenyl 87:R

= SO step 88:R SON

step 4
To a vigorously stirred ice-cold solution of 81 (0.100 g, 0.331 mmol), CoCl,-6H,0 (0.008
g, 0.033 mmol), THF (1.0 mL) and H,O (0.5 mL) was added NaBHj, (0.275 g,0.728

mmol) portionwise over a 5 min period. The reaction was allowed to come to RT and

>-

stirred for 2 h. The suspended black solid was filtered and the reaction mixture
concentrated in vacuo. The residual aqueous phase was twice extracted with EtOAc and
the combined organic extracts dried (MgSO,), filtered and concentrated in vacuo. The
crude product was purified by flash chromatography on SiO- (0 to 100% EtOAc/hexane
in a linear gradient over 10 min) to afford 82 (0.073 g) as a white solid.

step 5

To a solution of 82 (0.073 g, 0.238 mmol) and Et,O (1.5 mL) was added sequentially TEA
(66.0 pL, 0.478 mmol) and methyl chloroformate (27.63 pL, 0.358 mmol). The resulting
mixture was stirred at RT for 2.5 h. The reaction mixture was diluted with H,O and
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89:R = SO NH step 1 To a sol ution of 7-brono-2-nethyl
i ndazole (9, 3.330 g 0.0158 mmol ) and dry THF (50n1)

woaals@devo - 78 C was added dropw se LDA (11. 50rai/pR2@®2408767

mol, 2.0 Min heptane/ THF/ et hyt benzene). The dark red
solution was stirred at -78 Cfor 10 mn, and then
Sick ERthcRld RHEICK @5 oLNe The Qoﬂbihed%a&?%ﬁe‘ cﬁﬁed (MgSOy),

m xture was re-cooled to -78 C and a sol uti on of
Gltered apd gvaporatedy el iexrpde prodgctasipvsified by flayhrehramategyaphy on
Wy, (@9&9' §@%@t@@éﬂ§§tan€\ﬁﬁ §I1néa'ﬂ %rzﬁ‘i’éilft To’v&rls t) ¢ MpbAtoR49 gof
the reaction mxture was al to stir a

White selighwhiclywes fapwrei dhe mgltl@@éﬂledms @ythaﬁﬁmﬁ@rbmreparatwe
%@%(%%’E@]@c/ﬁ@ﬁn@q %@%ﬁ v@ﬁ&?@aé’ﬂ%ov%ﬁdr@&h‘me f@ggﬁtwe plate was

Et O ( n) . nbi ned or gani c extract

qulwl lwwaﬁmﬁlFHB and QQIM)HCléﬁtz@ QOIPN@SS@]&; added|drepwiiseluntil the
%ﬁﬁ&ﬁ AL 8gkd aTqunﬁlarm oPLIINGE THRSesH frh&an%§ gtlg'r&f'for 05h

romat o 0-15% |'i near gr adi Eent oOver

ahéﬂleﬂdnw%lgwérchﬁgrmﬁrcwaq wllgstedbyifimtian teaffongH3 (6:0d%g, m.p.
Zg& %‘%g @7 g) step 2 A 100nL flask was charged wth

% 3.0 mmol ), HOAc (25 nmL) and HO (2.0 ni).
The reaction was cooled in an ice-water bath and O
gas was bubbl e through theExahpleddn via a subnersed

t r I

oG B DIBBRL by e BT ol ol o M P i 2l drochloride
wher eupon the reaction was quenched by addition of a
10 % sol uti ofH®BO nl) was added amg KhAsHEEqUeous phase
was tw ract edstep 1 h CH 2A\L80 rrL) The conbi ned
extract “Wees e 100 NROBI-MEO A5 2,4 -didhigophbayl
SO ), fillter’ and concentrated |nN/acuo The yel | ow
solid wadfdried in vacuo and &hromat ographed on Si O
(0-5% Et g%/ hexane in a |inear gradient over 20 mn)
to affor®*87 (590 ny) gézamé‘l&ﬁ‘i:@?ftﬁve 3 To a
solution of the sul fonyl 8 Re7H (ghydrechipridp) 34
mol ), sodium azide (0.152 g, 2.34 nmol ), acetone
stepH) and H O (12 m) was stirred at 0 C for 2.5 h.
ANB1ARRITIRINAR efﬁﬁ%@gta &w&&w)‘;@aﬂbﬁtﬁz caE@zsziot(b 1087 g, 0.657

suspension twce extra Wt € Co

srgelby TR LG i end M@@i &7 mdo weryored oveinighs b 65 aﬁE}dAfter 20han
Qaﬁﬂgﬁﬁtaﬁgtrcytg)f ?af 1 é@bézgtegg%99 d8d% m%%i)@vggadae:ﬁanc?&rrmg

was use e next st ep W t
tontinied fonanother aﬂ |ho mTheTeaction pias consanioited & ¢ hagyoorgnge solid,

ARl Gl BE5R pp P545A A s

hyidiiayoner(8.30he) asecforing pakstyellowe solid.

A mixture of NaBH3;CN (0.051 g, 0.81 mmol), THF (1 mL) and chlorotrimethylsilane
(0.100 mL, 0.788 mmol) was stirred for 10 min. The hydrazone from the previous step
was dissolved in THF (4 mL) and added. The pale yellow solution was stirred for 19 h;
the reaction was not complete. A second aliquot of NaBH3;CN (0.073 g, 1.16 mmol),
THEF (1 mL), and chlorotrimethylsilane (0.150 mL, 1.18 mmol) was added to the
reaction. After 1.25 h, 10% aqueous NaOH (10 mL) was slowly added, and the resulting
mixture was extracted with Et;0O (10 mL). The organic layer was washed with 10 mL of a
saturated aqueous NaCl solution, dried (MgSOy), filtered, and concentrated to a yellow
oil. Column chromatography (0 to 50% EtOAc/hexanes) afforded 0.097 g (45%) of
slightly impure 84 as a white solid.
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vigorously at RT overnight. TLC anal ysis indicated
sone sul fonyl azide was still present and additi onal

woaizos@iemeal (0.1344 g, 2.06 mmol) and NH C ( 8CT/ER2@4/008767

2.06 mml ) was added and stirrgqng continued for an
additional 24 h at which tine no starting material was
evident. The reaction m xture was concentrated in
vacuo. The residue was diluted with 5% NH C and tw ce
gst?acted with EtOAc (25 nL). The conbi ned extracts

XS MRSEt WID RrabEibng, adra@a wluv%kvﬁ?@ QgL ﬁxbtrﬁmlftpd The

concentrated in vacuo. The cr uct” was
Isyultingsiuton wasaddgd éfpﬂsghdﬁ irgp@wesd (0@9?3 09%0. 18 mmlh erd e pale

g,e'no@ slﬂuﬂgg%vag g%g%@g& fyl%e&?ﬂg {;t)ratgc?‘foai \f/vﬁ{t? st (@ls Qfid was

mnu@m@rbe@fvees@t;(@(i?@@ gnd 109 aquawis)NaOH solutlon (5 mL). The

fa éggg&g% WO BREBIAREELO QP fn @ theo Rk i BB Wrere

Vas! Qd)Wﬁh)SﬁmedlblaneﬁomLB dried (MgB@i)ghlteredyrmndadntdntiated to 0.050
Ept £ptbw A, 03 ditht ishivii e BE6099 o SSAPMECNR B 02 mL)

recipitated from
ms)@tddc@ Wassreswth@thixtnk Wad stived foi 30hmit G camderttfeeed toa pale

AN P M B0 PR OH MBS, e o
was fiteredd rinsidg (vel) @@h)Etﬁh,ohndahmdnn piattheh umley sadnom Feding 85

r du t f| ed. by .fl ash,chromat ography on
@%g?o‘ﬂ{ %g%&%ﬁepstaa%%e elog Prﬂ'ear gradi ent over
30 mn and isocratically at 15%thereafter) to afford
90 (0.410 g, mp. 170.4-17Mxampl®3ms a white solid.
Exanpl &(33-Dichloro-phenyl)-2-methyl-2H-indazole-3-sulfonic acid amide
7-(2,4-D chl oro-phenyl)-2-nmet hyl - 2H i ndazol e- 3- sul f oni
c acid (2-hydroxy-ethyl)-amde JNf-Me step 2 91SORH,

SO2H 4- d| etap Or op 87: R 7592C1
S@N»@Z}f &@(N;ﬂed
7F(2

with 4-di chl or ophen )-I*Q met hyl -i ndazoye 5
1.750 ¥, 6.0 mmol), trimBthylsilyl chlorosubfonate
(2.918 nm., 3.575 g, 19 mml) and DCE (35 nL), fitted
with a’condenser smsh eth: Re- WBL,Ph ovel: dir giatd-dicttldrophenyl
stirring. The reactio x§7uRe= 3986l cool ed to room
tenperature and cesgeptr®tasdR =8OEcU0. The resulting
orange oil was di ssol kedmigy: BEGIINGE]I0 nl) and DVF (500
nm.) was added and the reaction m xture stirred at 80 C
d&12 h . The reaction mxture was concentrat ed in

vacuo and { he crude product was gurlf i ed by
Toe ety paphtereer 2speshylpndezoled, 3.330 g, 0.0158 mmol) and dry THF

(50mL) cooled to -78° C was added dropwise LDA (11.50 mL 0.024 mmol, 2.0 M in
heptane/THF/ethylbenzene). The dark red solution was stirred at -78° C for 10 min, and

then stirred at 0° C for another 20 min. The reaction mixture was re-cooled to -78° C
and a solution of dibenzyldisulfide (5.83 g, 0.24 mmol) in THF (10 mL) was added
dropwise. After the addition was complete the reaction mixture was allowed to stir at RT
overnight. The reaction was quenched by addition of 10% NaOH and the aqueous phase
was extracted twice with Et;O (25 mL). The combined organic extracts were washed with
brine (25mL), dried (MgSOy), filte and evaporated. The crude product was purified by
silica gel chromatography (0-15% linear gradient over 20 min then 15-25% over 10 min)
to afford 86 as a light brown solid (3.07 g).



Et OAc/ hexane in a linear gradient over 20 mn) to
afford 87(0.365 g) as a yellow oil. step 2 To a

weabastoiene2 of t he sul fonyl chloride 87 (0.030 gPCOU/RRPD4/008767
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mol) and CH A (5 nL) was addegyet hanol am ne (10.0
m., 0.160mmol) and the reaction m xture was stirred at
Rfepf;pr 1 h. The reactl on m xture was concentrat ed i-n

th duct fied by fla
chiBFaE gt o b (s Epmab) Rei@simRad FO (20
lthpear he&@ﬁﬁioﬁ'ﬁas QM@I%d iPariMcBwat® vaftf aﬁfdeIE gas(xgasgyja‘gbﬁ’through the

.2024‘4%am as a white solid
é@ﬁ!“él’nbf"éa? qu selies Pipgttelpr sracdudasi e Ree-water bath was
rr@ﬂﬁfr&?arﬂ"ﬁ% ‘é‘olﬁﬂﬁﬁ Rk %&P@Y 2¥hih QvH}fgeglﬂ]pn 'ﬂapreg&gon-r‘gﬁ quenched by

The foll owi n gﬁ)gunsmere rea rom 7/

pdégmgqf,aclm B2 s9lugion (6fm g/wagafdded and the aqueous phase was twice
éxﬁg@cé&)lw?ch%ﬁ}dﬁ 16@¥}1L)‘3 hﬂ}f@rcb%lﬂeﬂ &h étWeﬁer We{sﬁ%]{vﬁﬂ 18% NaOH

ci ng et hanolamne wt oxyet i/‘
&g{lﬁ yalraed (NSt fikjar ani ﬁgnceﬁ‘gp‘fgﬁ@m mcgo The yellow solid was dried in

N’a%ﬁﬁﬂl dﬁk&ﬁh@éia@?e@@ﬁl SiQ (O 5% tOA?/ye)%lne in ?.] fleaé ﬁ{adled’lt over 20

di et hangol am ne Mo o- pheny

@@@s@rﬁ&m(é%hmgaawwhmm? ethyl)- ani de (D7)
7-(2,4-Di cHor o- phenyl ) - 2- net hyl - 2H-i ndazol e- 3- sul f oni ¢
aci d diethylam de (D8)

BtpB 4- Di chl or o- phenyl ) - 2- net hyl - 2H i ndazol e- 3- sul f oni

gTo?agéoqiutmﬂ %?gﬂlg)ﬁngl( cl%?%rl(%e 87 <t0 72? g32 %4 rr%irnﬁ) lzils?c%lélmdraz%dei (f00152 g
A4 maal), acktorsl (é2nD) opd PI-2©2121HD) ok stiwed at8iG/foy 2.5 h. The acetone
‘%—L éd zﬁ vaf%? aﬁ?ttﬂé/ }esﬁ'tlgg gt?sﬂ:ﬁ]s?on tv%ge! ex%aXte?i with Et;O. The

azo
@Med[mgztmoc}arqgtsemrb )irled ;B OZ) fﬂtdaredmiatmape&teziﬂofafford 88

%0 ?gé gbljﬁl% é%or - ny DY @%t > %r%lf(ﬁghlég me(’ 8?1%]1 ﬁéﬁ%‘?ﬁ ﬁt-ePrt‘éVt“I]?OUt

yiietRét nurifaaziodre CH Rstep 2 NMe NMe Nstep 1 71: R =
Br 94 93: R = SMe Ar = 2,4-dichlorophenyl step 1 To a
solution of bromde 71 (0.370 g, 1.00 nmol) and NMP (5
o) a sllutkoh ofds (6dded, 2.05 mmol), NH,Cl (0.2562 g, 4.79 mmol), EtOH (26 mL)

and H;O (9 mL) was added zinc metal (0.269 g, 4.112 mmol) and the reaction stirred
vigorously at RT overnight. TLC analysis indicated some sulfonyl azide was still present
and additional zince metal (0.1344 g, 2.06 mmol) and NH,CI (0.110 g, 2.06 mmol) was
added and stirring continued for an additional 24 h at which time no starting material
was evident. The reaction mixture was concentrated in vacuo. The residue was diluted
with 5% NH,Cl and twice extracted with EtOAc (25 mL). The combined extracts were
washed with brine, dried (MgSQy,), filtered and concentrated in vacuo. The crude
product was purified by flash chromatography on SiO; (0 to 30% EtOAc/hexane in a
linear gradient over 15 min) to afford 89 (0.461 g, m.p. 202.4-205.3° C) as a white solid.

step 4

A solution of 89 (0.293 g, 1.01 mmol), 2,4-dichloroboronic acid (0.3854 g, 2.02 mmol),
Pd(PPhs)4 (0.0351 g, 0.030 mmol), DME (9.0 mL) and 2M Na ,CO; (2.20 mL) was
heated to 80° C overnight. An additional aliquot of H,O (4.5 mL) was added to dissolve
Na ;COs; which precipitated from the solution. The reaction mixture was cooled and

diluted with EtOAc and the aqueous layer was withdrawn and washed twice with EtOAc.
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NaSMe (0.210 g, 3.00 mmmol ) and the resulting solution

was stirred for 3 h and partitioned between Et QAc and
wOoheosagesous | ayer was twi ce extracted with Et@&t/EPINE/008767

conmbi ned organi c extracts weregogdri ed (MgSO, filtered

and concentrated in vacuo. The crude product was

Wdoﬁnlﬁﬁietbdrgﬁﬁlaﬁi’trﬁw \Oéf@tvﬁﬁie@ﬂbﬁh Bind, B5iell @1\/@9@1) and concentrated

Et OAc/ t@xane in | i near ﬁfé@? é Icl)ver 30 né g o

BPRGoY SC{lbieﬂs et was ppg Syffas shrpmagpgrapay i Sw)ofg tg 15%

Et@ﬂﬂhe@fhn@fm &llihgdé%eaﬁ&t(oizér%d&&n Qlﬁéod?’éﬁﬂg(s ally @?@%‘%ﬂ;&éﬁter) to
was a nmo <77%

a?@%?é (%\%H) $>H%Pr]e7 1o %)ﬁ@&ﬁ’@nf%é§ lidt i rred overnight.

The m xture was partitioned between Et OAc and The

aqueous phase was tw ce exishashess W th Et OAc and the

L ONRIDIEE o RS-BREHYD - - BBy MR [ b%dsufifohfc%ﬁOKzamroxy-ethﬁ) -amide
concentrated in vacuo.” The residue was triturated

20% Et OAc/ hexanes and the resulting solid was filtered

and air died goNahford 9¢.(P. 05 2%
t heory) . Exany 2|35 NSIe p—dm—rhlnix VB MR Me step 3
95: R=NO Ar ANdi chl or ophenyl NR = NHCOwe (HO

salt) step 1 AAxround bottom fl aslkrwas charged with

7- brono- 2, 3-di net hyl i ndazol e (8, 2.290 g, 10.17 mmol),
2, 4-di chl or obeAzenebor oni GeffE 31883 s2120. 35 Mol ),
Pd( PPh ) A= 38Axhprofhed]l nmol :R2507C) and 2M N

CO (25 nL). The reaction MRke sr beabREI(EQ280:C
st@1 72 h . The reaction mxture was cooled to room

tenperature and diluted with and tw ce extracted wth

fermd-bettpmn Hlaskowashawed wihaniZ4-gickiasephaayh -Zrmeghyl-indazole (5,
1f7dotge 69y @rﬁﬁ@tﬁﬂ‘éﬂy@%ﬁl@rdsﬂlﬁﬁﬁé’@z 91TsmLC5 y@bﬁ% @9%&8@ and

urifi flash chromat ograp

vnﬁé téelﬁ]é'\’lﬂha eondenges pnd heatediot gIOo @e@vezmghﬁ w}h @t@rmg The
@icfti%h%&u{rg v%@ cSDlePD Bohd ’L@Hl%eﬁ'hﬁ’é’réne'cl)n eﬁ&%ﬁ:d%n ‘encuz) Tléle

sol ution of umn nitric a

rgultingprangs il Wéﬁdlaﬁld‘@d@ S@lea(wrrr#) ang HME (PR04tLrveasadded and
the Fe%gtlcgn %02 stBred2t 8O m@}h aﬂ%h Q&lanﬁﬁ&l!lI%Q\lag]C&ééflﬁ‘ated in

to stir at RT e reaction m xt
W ansldhe gruds pooduchives pemfesd iy flask dereatrsegraphy on 3102 (0 to 15%

EtOAc/hexane in a linear gradient over 20 min) to afford 87(0.365 g) as a yellow oil.

step 2

To a solution of the sulfonyl chloride 87 (0.030 g, 0.080 mmol) and CH,Cl, (5 mL) was
added ethanolamine (10.0 pL, 0.160mmol) and the reaction mixture was stirred at RT for
1 h. The reaction mixture was concentrated in vacuo and the crude product was purified
by flash chromatography on SiO, (0 to 80% EtOAc/hexane in a linear gradient over 15
min) to afford 92 (0.014 g, m.p. 202.4-205.3° C) as a white solid. The product could be
further purified by preparative reverse-phase chromatography with MeCN, H,O and
TFA.

The following compounds were prepared from 7 7-(2,4-dichloro-phenyl)-2-methyl-2H
-indazole-3-sulfinyl chloride in a similar fashion by replacing ethanolamine with 2-
methoxyethylamine, dimethylamine, methylamine, morpholine, N-methylpiperazine and

diethanolamine.
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wi th 50% NaOH and t he aqueous | ayer was tw ce
extracted with Et OAc and t he conbi ned organi c phases

woenws/odésoed (MgSO ), filtered and concentr at ed PCI/EPADWO08767

to afford 95 (0.682 g) as a yeigraw solid. step 3 To a
vigorously stirred m xture of 95 (0.100 g, 0.297 mol)
an(d,4t Dithlddo-bheryl B 2-rhetBHIS2 Bl dzoWe S salesitla&® (2-tethdx-ethyl)-
t hree ual portions. After the exotherm c reaction

8 , EtOH (2.0 nL) was added and the reaction was

hqameﬂi@otr h_éhyflpn—rﬁethyl-ﬂ'ﬂﬁﬁd&@l‘et$-glﬁlfdﬂié<idﬂ<ﬂ _&in\ihgﬁylamide (D8)
once ed,in.vacuo, and t, resi was . m X .
P P auPh e RO B roe et fome sl meClaEEide DS
fﬂ(le,t4CDmmdﬂg}-@ht@?qﬂﬁléirﬁ%ﬁﬂaﬁ?_o%&?@fd-ﬁ{l%)ﬁ?@@@'—)r}dﬁﬁﬂe (D10)
iltere 0 o) i on romthe reduction .

/ -é&éf%ﬂl%@hswz)éa-@%ta 5 k%—gpqtﬁylmre@?-é-s fonyd)-gHfsindazole
mrel)) and nmethyl chloroformate (45.9 nL). The

resul tj m xture was_stirred at RT for 3 h, The

B DI RBeA L aeiac kAR indzels- i fomasib et hydroxy-ethy)-
a@Sdd ID{1RY aqueousphase was twi ce extracted with Et OAc

and the conbi ned organi c phases were dried (MgSC>4),
filtered and concentrated in vacuo. The crude product

was purified by flash chrofm®Beafghy on SiO (0 to 30%

Et CAc/ Hédtlaishlorerphenylhéapethrnasiéonylmodyl-2onetyly2 H-éndazole
afford 0.021 g of a slightly inpure yellow solid. The

yel l ow solid was dissolved in Et O and 1.0\ /% /Et

sol ution was added d@lqgwi se The resulting sd8.|,d was

97 98 step 4 stép .N-Me HAc step 1 T a solution of
4- am no- 3- pi col Ane (97, 0 g, 0.092 mat) and HBr (50

n.) heated t QC _added 15% H O ( nm.) over a1l

h peri od. _ ture was gtifpre ar
addi tional h and pour ed% ice (100%)_.5’41‘%%}306?}’166flylt he

stop Uit i on was adj usted to about 5 with 50% NaOH and t he
?‘§§§é%llutgg o'fgx%n%ig 9i ?(55’% ge, 1%Sminioh)ta%rdeigMP-lz (%nﬁHat Y¥&5as added
NaSMe (0.210 g, 3.00 mmol) and the resulting solution was stirred for 3 h and
partitioned between EtOAc and H,O. The aqueous layer was twice extracted with EtOAc.
The combined organic extracts were dried (MgSOy,), filtered and concentrated in vacuo.
The crude product was purified by flash chromatography on SiO, (15 to 20%
EtOAc/hexane in a linear gradient over 30 min) to afford 93 (0.115 g, 34% theory) as an
oil.

step 2

To a solution of sulfide 93 (115 mg, 0.34 mmol) and CH,Cl; (2 mL) at RT was added
MCPBA (215 mg, <0.96 mmol, <77% assay) and the reaction mixture was stirred
overnight. The mixture was partitioned between EtOAc and NaHCO;. The aqueous
phase was twice extracted with EtOAc and the combined organic layers were dried
(MgSOy), filtered and concentrated in vacuo. The residue was triturated with 20%
EtOAc/hexanes and the resulting solid was filtered and air died to afford 94 (0.053 g, 42%
theory).
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about 9 and the resulting white precipitate was
collected by filtration to afford 98 (13.5 g, 78%

woOhewrogysost ep 2 A suspensi on of 98 and t ol uenePCLTAP200IL)08767

was heated to 110 until the solpsd di ssol ved. The the
war m sol uti on was added TEA (30 nL, 0.216 mmol) and
acetic anhydride (20.4 nlL, EZdndlg350. 216 mmol ) and the
reacti on was heated for 3 h. An additional 30 nL of Ac
iti 30 c0f TEA
rated in
N-Me) and

reslxtract ed tw ce WHAQ Et OAC (200 nL) an&rthe conbi ned
Et OAc extracts were dried (MSO*, filtered and

evaporated {0 afford & br own Ive: RENDe product
was Pk LhlCdciidopted gh chr oftet Ogl:;wsqvemﬁt@m (L Y0

Et OAc/ hexane) to afford inpure yellow oil which was

sidppected to a second flash chromat ography over Si O

f& to. 50% Et QAc/ hexane) to afford 99 (12.1 . Step
r@e@#rboqt@arﬂ@slb‘@@&camgﬁé@nWabgéﬁm&%wng@hm@@z@g (8,2, 230 g, 10.17

H]H%l% 224- &cﬁlo‘f&l&eﬁ&&%ﬁ&?&ﬂ@a&?(ﬁ%%gﬁbﬂ n{r?glé P@?Pﬁ%g 3525 g,

Na
Dapamel, EM&s(Eg grflv)/lanﬁ 20N gth@@l (3%Pnl). Tlroreagfionomixture was heated
ppe §85, added rea;fb&l Feaakd 95 dg@otsh% ?o%ﬁ%er)é?%%ﬁq? grgaogr%ued

Cfor h, coo RT and [uted wth
it Hzﬂ@%mm%nd@@wth\ﬁt@éc wad Heakombtinedyprigamic phasestvpre dried

?M sdf ﬁl@JrQ@QﬂcPchn%&ﬁgatgﬁr T%C&J\lgr Iécg& Ijold{:l&r v?zg ﬁ?ﬁied gy flash

centrated I n vacuo e cru pro
ﬂyomaggqamr@ﬁ{)@g}w E@(ﬁc/@ep@@e{)ntadu@@p/gradlent over 20 min) to
pure 100 (0.154 g, 22%theory)
st%%(a%%zggsopﬁtﬁ%éwggﬂioo (1.5 g, 5.08 mml) and
benzene (100 nL) was added to KOAc (1.4 g, 5.84 nmol)
sAc O (1.30 nL, 1.4 g, 13.73 nmmol). The solution
was warnmed to 90 C and isoanyl nitrite (1.37 nL, 10.16
Aasolufionas fanlishg ahitvic acidy p3Agel.) afidA @4 t-Binnk) wers stiwed a)® C for 5
t m_xt ncent rat e
I’nﬁﬁ ’g% %e%ﬁt?rt%lﬁ«gg acﬁc?ed (a()la&q 2.?5 m%z % gbe oa_rlmf(%ge allowed
td gtirahBT Ifa)ﬂh (Phe &ﬁct[mnrln)xtaned/vds leoled 10t € agd carefuliy qaenched

flux f The reactjo al |
V38 DT adtnb T o BT L e et
bombified bi‘ganﬁqihmas m&re@seda(dw& fijteedd sid domaergedtedindacuo to
t was e af ed. The crude product adsorbed
&?rg%gl(p%g%g}/\ﬁg 5%%& the top of a Si2 col um and
purified by flash chrorratography (0 to 50%
Ett %c/“hexane) to afford
step

To a vigorously stirred mixture of 95 (0.100 g, 0.297 mmol) and tin (0.1624 g, 1.368
mmol) was added con HCl in three equal portions. After the exothermic reaction
subsided, EtOH (2.0 mL) was added and the reaction was heated at 80° C for 1 h. The
reaction mixture was concentrated i1 vacuo and the residue was mixed carefully with 2N
NaOH and twice extracted with Et;O. The combined organic phases were dried (MgSO,)
and filtered.

To the Et,0 solutions from the reduction reaction was added sequentially TEA (82.9 [IL,
0.595 mmol) and methyl chloroformate (45.9 pL). The resulting mixture was stirred at
RT for 3 h. The reaction mixture was neutralized with NaHCO; the resulting aqueous
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i ndazole 101 (0.570 g, 42%theory). step 5 To a
solution of 101 (0.285 g, 21.08 mmol) and DMF (5 nlL)

woasosademe NaH (0.060 g 1.51 mmol, 60% i n m neral/E@200%/008767

When gas evol ution ceased, dingyhyl sulfate (0.136 g,
1.08 mmol) was added and the reaction m xture stirred

Rise ¥s Bpide bAtOR
TN R M

MeSh)) filtergd a%%ﬁ%qqéaatésl % vers The @ude producthwgs@urified by flash
Ehﬂoh%&@gi* dﬁggoﬁﬁ@g 06 & 5bs @%ﬁé/h%@n@nbﬂ S hk:ﬁt T Zb min) to

contalne ISOWETIC conmpoun

(HeQ21vgeef aslightly isepusg yelloxsselidh Thawellout sobifyvas ﬁhssﬂ@d in Et,0O
51%@ 1 6@9{/@1% b&uabg }N'as Hkﬁadfdr{)ﬁslnsé 'Fﬂ@lte'sﬁlﬁng 9&§ﬂv§§%gected by
e -met I soner and the second fraction®contal ne
ﬁk@t@nﬁ%ﬁ%@ld%s@@ép?g}rhe second fraction was further
purified by a second colum to afford 102 (0.103
Exanpl e 37

g) .
I+(2. 4D stpacspheRyEh: fw%fﬁ%%é&%azﬂ% gy

(tm Ar 107 108 109 NAc 110: X = NHAC St ep 10 Ar

Ar Ar 11 113 ZNF chl or gphenyl

m xt ur Bastep? g C_Stes ?33 rreﬂelfﬁ
70 C a -hydroxy- pyridine” (103 0l g) was
added i n smal | portlons. A white solid fotned and

evol uti o of gas occurreds After the addi$d on was
conpl eted the reaction was warned to 140C and the
reacti opsstimered for 5h The reaction mxtur
cool edYand concentrated i ¥V

added ¢ Ny I-WBﬁSO

Cl

a Cl Cl
100 101 102

step 1

To a solution of 4-amino-3-picoline (97, 10 g, 0.092 mmol) and HBr (50 mL) heated to
70° C was added 15% H,0; (16 mL) over a 1 h period. The reaction mixture was stirred
for additional h and poured in ice (100 g). The pH of the solution was adjusted to about
5 with 50% NaOH and the resulting red precipitate was filtered. The pH was raised to
about 9 and the resulting white precipitate was collected by filtration to afford 98 (13.5 g,
78% theory)

step 2

A suspension of 98 and toluene (100 mL) was heated to 110° C until the solid dissolved.
The the warm solution was added TEA (30 mL, 0.216 mmol) and acetic anhydride (20.4
mL, 22.1g, 0.216 mmol) and the reaction was heated for 3 h. An additional 30 mL of
Ac;O was added after 3 h and an additional 30 mL of TEA was added after 6 h. The
solution was concentrated in vacuo and the residue dissolved in EtOAc (500 mL) and was
twice with H,O (200 mL). The aqueous extracts were reextracted twice with EtOAc (200
mL) and the combined EtOAc extracts were dried (MgSQOy), filtered and evaporated to
afford a brown oil. The crude product was purified by flash chromatography over SiO,
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adjusted to 7.5 with solid DCM was added and the

t wo- phase m xture stirred for 30 mn. The phases were
weoeeparaésme and t he agqueous phase washed tw ce RCTEPDOM008767

(50 nmL). The conbi ned organicighases were dried

(MySOY, filtered and evaporated to afford 104 (8.72 g,

(6 tY20RRONK/ Héﬁhrﬁ% t(\f\@ﬁonﬁq{_rr%'u% FMbI6iPWEiEh Ws H?b?ecté@l tbR%econd

next step. ste round bottom f
ﬂaﬁlaﬁlgt@almgrhpme{ 802820 tp 5040 E@Mhﬁganehtozlafford 9 (12.1 g)-
di chl oroboronic acid (8.24 g, 43.2 mol ), Pd(PPh )
(2.897 g, 2.51 mol), DVF (200 nL) and 2M 2HPO4 (128
$6P)3 and the reaction mxture was war med to 68 C under

@mdﬁﬂ%ﬁﬁé BB&&% tha? chgi‘gea_ r99§8§e(} 1?1% AL )ﬁhﬂgl? Z‘Q@ﬁc}\ll\lgrobenzene

I fTuted wt recipitate
bfqrqnué ped, (6@ Iin-goﬁrfﬁ gundml\aaqt@duwdﬁoamlg hnlv)amdlﬂMtEdls mL). The

R 8 reoRs 95k VSl UL o fscon

1gix002 wgs (enegd 851G fgh 24 1, dooprdrte RlDEnddiluged with GWDAc (100 mL).

%&&F‘&’W et e 2l e Sragf 1R R fress00)

m@eand(c_bnwtgate@ﬂ @@omﬁb):rlaiacprodmxth@s p(lﬁﬁdd h)Lﬂasime re
SRR Ni0) QamP RPN NBEaG hEH itk 16 [y e 22

theorgddi tional 10 min before being allowed to cool to
roomtenperature. The reaction mxture was filtered

through CELITE 5 and the filter pad washed thoroughly
sWiptm Ve CH. The filtrate was concentrated in vacuo and

thtl 20 d T
e TR 570t Foab BB R Wbt K 14
i&lﬁnﬁﬂnﬂ]lnmhﬁcz& (@30incL, |18@/aggls .7d rrin&dl)g %8@3[[)1’;1011‘1 ia$ Qtﬁﬁﬂed to 90°C
r crude. praduc
FAeRrRERateTda” &g abab ool s e 66 Sanels The fapgrion was
hasatteé fored.5 h,Tdu@lqdrto tReSﬁldw%ﬁ niiefeat@iendritbd # &Eu(g T4 thelredidual
r . | was . .\Wor. up..as .
B S Ao S R iy SO0 e eimeN gy s RHge paxure
wesgaxte@ tangex fasl . Tisd epdiohowa aHeled td eégi RTQfvefndghk T8en heated
: a r.o ver
e ool ) S Rabi Ao A o i gel BBA i oent was
d%pﬁrwtfe? Tas ciside br@thict Qc[s_(l)_ﬁi’edfbr@% sifida wakchddB@tb the top ?f a %102
ncen e crude pr ur.i fi
BT St Do H5f S QiBrpta BRA TRy aford
iaddz61ed 01975102, 35% Grofy?.7%) as a yel | oworange solid.
step 5 A solution of 07 (0.050 g, 0.13 nmmol), Ac O

(0.5 nL) and net hanesul fonic acid (1
step 5

To a solution of 101 (0.285 g, 21.08 mmol) and DMF (5 mL) was added NaH (0.060 g,
1.51 mmol, 60% in mineral oil). When gas evolution ceased, dimethyl sulfate (0.136 g,

1.08 mmol) was added and the reaction mixture stirred for an addition 0.5 h. The
reaction was quenched by addition of H,O (20 mL) and thrice extracted with EtOAc (30
mL). The combined extracts were dried (MgSOy), filtered and evaporated to afford a
brown solid which contained both isomeric N-methyl compounds. The crude product
was purified by flash chromatography on SiO, (20-70% EtOAc/hexane). The first
fraction contained the 1-methyl isomer and the second fraction contained the 2-methyl
isomer. The second fraction was further purified by a second column to afford 102
(0.103 g).
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drop) was heated at 130C overnight. The reaction
m xture was concentrated in vacuo and di ssol ved i n DCM

wO3o00sl)ictand washed with saturated (5 nL), dri edC{MB3©04)08767

filtered and evaporated to affesg 108 (0.072 g)
("118% ) of a yellow oil which solidified on standing.
step 6 A 35 nL three neck flask was fitted wth a
stir-bar, vacuumoutlet and a hydrogen- filled ball oon
and charged with 108 (0. 05% k21 mol ), THF (2 m)

and 0% ol 8 965, e e SRRt BUAESSh i

(1 nm.) wag; added, then the vessel vvas evacuat ed and
filled w Af t erstepriaddi t LbRal 4 theeplzeact N WaStep 4
st opped Py || enoving—twe ahd
stand at rnight. Th
filtered phrough a pad of

LI TE 521* and washed with

MeOH. The sol vents were renpved in vacuo_ar t&ﬁs crude
product Wd2 purified byfl@hch&%ﬁ Si O (0
to 10% Et OAc/ hexane) to afford 10 ‘(Iﬁ}é%

2-step) as a white solid. step 7 A solution of 109

(0. 416r 2 Mmyply)s Bt pyrr n:%
m.) was [pti red-f-er-a—ésm el%ggﬁl-s S
renmoved | agyjo and the r u cpg yel | ow

purified By flash chronat ography on Si O (0 g0 33%

Et OAc/ hexane) to afford O Q 303 g) (839 white

sol i d. stQZ)SAfIask was |ttedtep8[é;§;% %anda
condenser and charged with 0 (0. 295

di oxane (2.7 m.), H O (0.3 nl), KCO(O 395 g, 2. 86
mol ), Pd ppf) (0.068g, 0.083 nmol) and

tri nmet hy i neste@®. 120 858stemidl ) . eNeact i on

m xt ure heat®aar®3 (C _thy . MO i Me

sol ution par t¥¥iconed bet wegn IEO (10 nL) andd QAc (10
nmL). The &fueous phase wasAextracted with BEOAc (10

mL) and tjhe conbi ned extragis dried (MySOy3filtered

and concentrated in,va he .crude yell ow oil was
purified by flash cﬁf %’gt% %{n Si O (100%

. c/ hexane) to afford 111 (O 184 g, 76 % theory) as

3 ? llowoil. step 9 To a solution of 111 (0.180 g,

@ Bifurenad POClp@A 26 end FACl)5,g) Aes @afled & T0°,C dnDaripdroxy-3-

and K c ( 7 0. .mol ) heat ed

Het Ry e et s 1 50 POGLRa9e Artfosolid e end
Eﬁ@lﬁﬁbl@ of gas teiireeds Wfter €t ddditickdws dnipieed teakatioh&akWarmed to
e14:61’ C and the reaction stirred for 5 h. The reaction mixture was cooled and

II il

concentrated in vacuo. To the residue was added carefully H,O (50 mL) and the pH
adjusted to 7.5 with solid Na,COs;. DCM was added and the two-phase mixture stirred
for 30 min. The phases were separated and the aqueous phase washed twice with DCM
(50 mL). The combined organic phases were dried (MgSOy), filtered and evaporated to
afford 104 (8.72 g, 77% theory) which was sufficiently pure to use in the next step.

step 2

A 500 mL round bottom flask was charged with 104 (6.794 g, 42.9 mmol), 2,4~
dichloroboronic acid (8.24 g, 43.2 mmol), Pd(PPh;), (2.897 g, 2.51 mmol), DMF (200
mL) and 2M K,;HPO, (128 mL) and the reaction mixture was warmed to 68° C under an
N; atmosphere for 21 h. The reaction mixture was diluted with H,O (1 L) and the yellow



10

15

20

25

30

35

concentrated in vacuo to afford a yellow solid. The

resi due was taken up in HO (2 nL), EtCH (6 nL) and
waQi2@30ibg2 (0. 084 g, 2.00 nmol) and heated at 79CUEP2004/808767

h. The m xture was cool ed, copgentrated in vacuo and

the residue partitioned between HO (5 nL) and Et O (5

151%3 eaipl jtakl ﬁraﬁﬁ}ﬂﬁ'@&‘ Sanpaﬁé@ad’@&:n&l)ﬁrf(ﬁP B%ﬁ ﬂ% it B ai@)rari@ Ot7 & crude

I ned organlc extracts washed rrne

prfl‘ﬁ@ evichavies rayHisdbatlash Chﬁ@atcasmIW.qaigSl@e éwe{e EESMC/ ne) to
Al blossle pnot @&hgﬁ@&yﬁé’%ﬂ%ﬁ&w%ﬁ(o to 50%

t QAc/ heXane) to 112 (O 6 Q) 0% as a
yel |l ow foam step 10 To an ice-cold solution of 2
&&,993 g, 0.352 mmol) and THF (4 nl) was added NaH
020 g, 0.50 mmol ). The initially bubbling solution
A«\miutsw o 0§ (985 g2 G mmol )k EtOIi (A€ il land UT:0a(1é nfl0). B heated to

d
T R TR SR-A 00 AU 304 O EETRUE L s

THheenadtiod Wy stddd farerh ofd @redchoineitind 0% MNaDH noléion §10 iy, then

Z%J{) /H éﬁ &%ﬁﬁ@?ﬁe l?e% 2?5e1tnge%ﬂ§‘%ec?tof Jo%ﬁq 1108' H p(egitﬁr% The
nekition Teicturd ks ﬁhler@d tlmoagﬂd CRyI TR 057nd) theztillﬂdr phdewagh)ed thoroughly
BRI g Bate s copyensated i poug and pariignid papvpep a0 (20
pl) ardi REM (BpahIoc Fﬂhe ric®us phase stas pﬁrd&tedﬁﬂmde]s&tﬂﬂ)ﬁ)lvﬂ’(ﬂ) mL) and

{
35 i BSR4 IR D By RG] 500 o
amadd prodRd(vERth ¢or(tﬁn4@5gglﬁcﬂlt3lﬁ@nm lof starting material. Tllle process
- di_chl b 264,49, 6.62

Bt PSR S OAREAREF 35 B0 ey ST PRl s
desaribep Ipemu/s@stohé%tcé t0&.360g) B3R imphirelas ad baange asin. on

m xture was cooled to T and partitioned betwen (200

m.) and Et O (200 nlL). The organi c phase was washed
s&ptzlh H O (200 n), brine (200 ni), dried (I\/gSO),

red ted esultin )
wt 1 £ el 208 Phind atigh R O RH AURE LRt Brprayivs over
da01 intn BEYaint (04 hexas ﬁimélg) hd eaétiohldi{tdre 3 s@jred for 23 h at RT
and then concentrated in vacuo. The crude product was purified by flash
chromatography on SiO, (10% EtOAc/hexane) to afford 107 (0.959 g) (27%) as a yellow-

orange solid.

step 5

A solution of 107 (0.050 g, 0.13 mmol), Ac,O (0.5 mL) and methanesulfonic acid (1
drop) was heated at 130° C overnight. The reaction mixture was concentrated in vacuo
and dissolved in DCM (5 mL) and washed with saturated NaHCOj3 (5 mL), dried
(MgSOy) filtered and evaporated to afford 108 (0.072 g) (“118%”) of a yellow oil which
solidified on standing.

step 6

A 35 mL three neck flask was fitted with a stir-bar, vacuum outlet and a hydrogen-filled
balloon and charged with 108 (0.058 g, 0.121 mmol), THF (2 mL) and 10% Pd/C (0.062
g), The vessel was evacuated and filled with H,. After 4 h the H, was evacuated and
MeOH (1 IhL) was added, then the vessel was evacuated and filled with H,. After an
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(68% as a yellow oil which was sufficiently pure to
use in the next step. step 2 A solution of 115 (1.148

wQ@2005/006892m0l ) EtOH (10 nmL), H O (2.5 nlL) and eOWEPRE04/008767

(0.5 nL) was heated to 85 C angyd ron powder (1.371 g,
24.55 mmol,) was added. The reaction m xture was

ShEHLAS M e reifibh RS @ltolpgéd by ol Rfingth Hz%ﬁgltﬁéjreﬁ&ﬁ)n allowed to
filtered through CELI TE'521(r). The filter pad wa

wizaf el RheVErnjghtn %m@mmﬁerws@m@ then mr@d of CELITE 521°

LRSI Wity RO, TREsohRH s vk géfﬁox)’é@%n paLb bl @HE crude product was
bet ween Et OAc (50 nlL) and saturated L)

orghed by ﬁhﬁlscé\rm@,toamhé an PN OpilA I%tgmcﬂxe;tan@ it afford 109 (0.020
g&f@@@ ) bastdph €L @F{lt@gkqldevapor ated. The residue was

i ssolved™i'n toluene (10 nL) and acetic anhydride
(0.41 nL) and heat ed at 100C for 22 h . The reaction
gkﬁbure was cool ed and the volatile solvents renoved
i n"vacuo. The dark yell ow residue was purified by

4 whHianneid #8( O 41 Hy02onmeOE(DE (¢ mipesd Byaatidine x hrd) was stirred

f
13 5481 B4R B P05 101480l R iy i s
)1ﬁedAbY GashG:h7@0atograpBy 21 Sr@a)GO)to &8% FOAc/{e@ar33ao gfford 110 (0.303
@'ggl S ated to 78 C and isoanyl nitrite
?6@" ma?w%%ﬁﬁﬁml) was added. The reaction m xture
was heated for 22 h, cooled, filtered and concentrated
ié{g acuo. The resulti ng oil (1.063 g) was dissolved in

(21 m.), HO (7 nm.) and LiO+H O (0.339 g, 8.08
dnfidsk was Sttadidét a sfihbaramdct dondemsexdnd ehavged withal A 01205 g, 0.819

SRl io Rtte 52 TN EBG M ORER R EPL S ro Te SRR (Ripon Sagaigvrd
Zé?.%OS@O]GSE Enet) pnd ﬂfhﬁethghlﬂﬂl ngﬁnp I((asxol lsziO ﬁ&amﬁﬁﬂ)e dr'hsd redection
TiRet s Ptesf e’ C oot n Sodlid o fraion Pififigne figween 1.0
¢m1?1|ém anaﬁm¢ (LOMACU T he'Eiqae@Isl{ﬂﬁadJ\?’Mx%o ot ctEE?gtngthgﬁt @léi) mL) and
Bl Corfed SRR 0G0 seRd ua Bp Rl Rt G i i trude
sl (j:il W@s puﬁﬁ)éd;ijl ftetrgh elflrohiago%rg%H;OJn %Og%l%llifngg%}emé) to afford
M@ﬁq%%%f}?ﬁgng B .O“,gb\‘f’ig'er S?I rring for 3 h,
di net hyl sulfate (0.040 nL, 0.42 mmol) was added and

the m xture stirred for 0.5 h. The reacti on was
§¥Biched with Si O and concentrated in vacuo. The Si Q2

%Sa s@hﬁmdofqml 20.1des 0. &O'n%ﬁ'ﬁl),(&n&&@(@%r@ Re0@<@RL, 1.9mmol)

sraBode Quble A& e heamdte?ﬁCSé?a'gﬁ%mzé%ﬁ“mwemo @i,
@@Iw TnhrﬁBl)‘&ﬂ& ﬂ@éi@@alonﬂh&tﬁr@%ﬁh&a R MY K @1ef SHIENE RT and
concentrated in vacuo to afford a yellow solid. The residue was taken up in H,O (2 mL),
EtOH (6 mL) and LiOH-H,O (0.084 g, 2.00 mmol) and heated at 79° C for 3 h. The
mixture was cooled, concentrated in vacuo and the residue partitioned between H,O (5
mL) and Et;O (5 mL). The aqueous phase was extracted with Et,0 and the combined
organic extracts washed with brine (10 mL), filtered and evaporated. The resulting
orange oil was purified by flash chromatography on SiO; (0 to 50% EtOAc/hexane) to
afford 112 (0.096 g) (60%) as a yellow foam.
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was stirred for mn, concentrated and dried in vacuo
overnight to afford the hydrochloride salt of 118

wO0QoB3B1689r as an off-white solid. Exanple 39 3BSI/EBRB4/008767
bi ndi ng assay The bi ndi ng assggyglLs based on the assay
reported by K Gee et al, Eur. J. Pharmacol. 1987
ﬁ@ﬁuﬂlQ 423. Honobgenat e preparat|on . Menbr ane

93 cel | A
B8 R B kiRt e d0 05 0o B arma ad TAEh G aLhigat idsd Nk
(KDQ}iOfgl @90 ﬁ{rﬁ@l@ AR AN BN, é!ﬁ&ﬁﬁl' xb%@upﬂéd%rel 55hirf then

| e HEK 293 'cells 1n
<§ &w@érfﬂ%q %%@}ll%ht’tsadda@ P%ﬂ@deftcélop empoved from the
M@b@thcaeatsﬁhfeam 8, th@%éacﬂorgwﬁso ueﬁQhéH! dd®on Of5102 an
di scardi ng the supernatant S_resuspende

GORCEEA e Figpun reheclife €7 fwrag@éracad on tcamﬁ@ fipsh solumm (0 to 6%
HORINEEAS to biSrdSHIBES ASERAL sdtﬂswlﬂtﬁ&ﬁ{dﬁ?e@l ﬁﬂs‘ﬂﬁ 5 (057 8 21%

el l et resuspended in i'ce-cold preparation
F¥)-s HJ pH 7.4, C and 150 mM KCI) homogeni zed for

30 sec using a Brinknann £ PT3000 (settlng 6)

and ;ce .

cent s %Sgtht%ﬁ RS %n%S% fofl ﬂﬁzof‘ﬁa?e g HBroctilorid
repeat e nore tines or a total of 3 t| S before
resus tﬁﬁ’henbr aS$P%aI 0 step3
conceN TOuotr &= % of—tte—>
final e preparatron re then cen rifdged at

48, 000 g for 30 m an ¢t he resul ting IIets wer e

stored a4 - 80 Cuntil reruired. 35S- TBPH &I ndi ng
assay. Menbrane pellets containing either GABAA or
GABAA N constructs werge thawed on ice, resuspended

in 10 m_ 0 OS 4 C ﬁﬂdz;h-&ﬂﬂ:ﬁ&r en nd
cent ri¥ at 48, %OOXE C. After dISCEE%Ing
t he superfatant, the peIIet masﬂgesuspended in 30 nmL
i ncubation buffer (50 mﬁ'Trls HO pH 7.4, 5 C and
150nMM K{d;) at approxi mat ¢y 0. Sng/ ni protein
concentration. In STBPS conpetition studies, HEK293
f%inpranes were i ncubated with S-TBPS(5 nM‘flnaI) and
BA(1 mM in the absence or presence of conpetitor at
£ ovlueon phd-clnso-danethplg3-nitorrppridine ANI4 ©.08 @, (R4 inmndl R PH(PPh;),

(@l@g %26 Bétﬂnﬁi@f %r%élgglogoﬂ%\g\gél%ggrton{coagm V\ﬁtﬁ&lg & %% %ngn)‘(rcglp] 2lgMF (40
I(lIL_DﬂldWM‘ KﬁéPOc@@cmh,tleanmﬁ)undEhm Nt athosphereacs heatedvais70° C

n t f||t
GPLTLOSLE AGUD OR USRI o0
amd E3>Q (300 mas e omgamc phase twak Washad mmtce £2005AL )y brifie (200 mL),
dida (%Oﬂ:), FlitePA%nA3MM KS  in VeasuTh Q?ers{ﬂtmg yellow oil was purified
by flash chromatography on SiO, (0 to 20% EtOAc/hexane) to afford 115 (1.193 g)

(68%) as a yellow oil which was sufficiently pure to use in the next step.

step 2

A solution of 115 (1.148 g, 4.05 mmol) EtOH (10 mL), H,O (2.5 mL) and con HCI (0.5
mL) was heated to 85° C and iron powder (1.371 g, 24.55 mmol,) was added. The
reaction mixture was stirred with continued heating for 1 h, cooled and filtered through
CELITE 521®. The filter pad was washed well with MeOH and the volatile solvents
removed in vacuo. The red residue was partition between EtOAc (50 mL) and saturated
NaHCOs3 (50 mL). The organic phase was washed with brine (50 mL), dried (MgSO,),
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bound radi oactivity was perfornmed using a Packard

M croplate 96 well topcount scintillation counter.
wanelsyaes2 of conpetition curves and esti nati onPOT/EP2004/008767

val uesof test conpounds were _gegsfornmed using the

software prograns ActivityBase and/or Prism (version

ﬁte@éd arﬁpéﬂégbh@%dp AR Qesﬁ;e Was %‘i’ss&v&? irfthfhele PR thLP IndMcktic

n@peutlca COﬂpOSItIOﬂS

NS M. Phbsadbgaees st dBie a2 . GHhenamstionombaeteos cooled and
%5 @ol%ﬁ}é%ﬁr’entrs Qbth&sedar @aA%e@ﬁé asirlﬁéus*ﬁ%&s&a&%s %rfﬁ@a By flash

np03|t|on nistration

anmpl e
chrgmaiggeamhy un§O7 (0 to Aé%n EI@A}CHW@@I#) dpaffosl n%(aédﬁ g68%) as a
%ﬂtésﬁhﬁ’agnes' um stearate 0.5% The ingredients are
m xed and di spensed into capsul es contai ni ng about 100
g each; one capsule would approximate a total daily

ge. Conposition for Oral Adnministration (B)
Ingredient %w./wt. Active ingredient 20.0% Magnesi um
'EQ esalatien Of B (078 gchbTrminkadbl berzedi (30 DN GA(OGEE mL, 8.27

5’%@%4?9%5% X4 g%' foxh}%'l ﬂisrheellteé 1@ %oThE | Ak edi £ L2 (0.572

are ‘co and a 50l Vén
mbihzhoimol Yives dsteduThe reantmrsrrmttere dasi }redtedrfdr 22111 n:edled filtered

délg%ggﬁiz%a%ﬁ?&ﬁg@t. 2['51% 'rrgsglltﬁx%[olﬂt (tl?Q%Sgwas dﬁforllved in EtOH (21 mL),
IKE4posil) pod LW-@@(O-MB Ri08 tonmbl) ovas @@iled. ritheadaation ixture was
Whated¥h 806\t 5h,%30RE ung can@FeaB) iw?cug.cjfge (c))r'a?lgg residue was
partition between Et;O (50 mL) and 10% NaOH (50 mL). The aqueous phase was
extracted with Et;O (50 mL) and the combined organic extracts were washed with brine
(100 mL), dried (MgSOy), filter and concentrated in vacuo. The crude product was
purified by flash chromatography on SiO; (0 to 20% EtOAc/hexane) to afford 117 (0.484
g, 69%) as a pale yellow foam.

step 4

To a solution of 117 (0.107 g, 0.405 mmol) and THF (4 mL) was added NaH (0.020 g,
0.50 mmol, 60% mineral oil dispersion). After stirring for 3 h, dimethyl sulfate (0.040
mlL, 0.42 mmol) was added and the mixture stirred for 0.5 h. The reaction was quenched
with SiO; and concentrated in vacuo. The SiO2 was placed on a flash column (0 to 50%
EtOAc/hexane) to afford 118 (0.029 g) (26%) as a milky film. The product was dissolved
in Et;0 (1 mL) and 2.0 M HCI/Et,O solution was added. The resulting white suspension
was stirred for 15 min, concentrated and dried in vacuo overnight to afford the
hydrochloride salt 0of 118 (0.031 g) as an off-white solid.

Example 39
35S-TBPS binding assay
The binding assay is based on the assay reported by K. Gee et al., Eur. J. Pharmacol. 1987
136:419-423.

Homogenate preparation: Membrane preparations of HEK293 cells containing either

GABA, o f2y2 or GABA4 02B3y; constructs were performed according to a modified
procedure previously described by Gee et al. (supra). Whole HEK 293 cells in D-PBS
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Sodi um chl oride 2. O Met hyl paraben 0.15 g Propyl
paraben 0.05 g Granul ated sugar 25.5 g Sorbitol (70%
weabostoiery 12. 85g Veegum K (Vanderbilt Co.) 1. 8CTH/EP2004/008767
Flavoring 0.035 nl Colorings_Qip.ng Distilled water
g.s. to 100m ients are mixed to forma suspension for
bRla Hés‘fﬁﬁléﬁtebp@ufféj aiRea rt@gHFpl Me@%ﬁt@ﬁ‘uée@)at 7 280 x g for 20

ngrele . Active ingredi ent . % Sodj um
1oh |Adter écaqélrxgdhwpémaémtothﬁ pellgh e reﬁléﬁpeml@del& hebulfes and
09 i 'gj tq%zb\k% foP % ﬁ{j'&f(@rwhﬁlsdﬂhé %%eYﬁﬂaﬂtha@ dRREde@%nd the

wat er ection. A's ficient uanti t OB
;setﬂét mmwnméﬁduaecer@l h@pam@@buﬁﬂtﬂﬁ()mMﬂ?ris kRHeré Cand 150

t [

TP bR SR O g A D DR HI000 Retting ©) and

¢emm@g@djatt41850@9 &ig far 8 m aidEoRhereentrifugation anddhorgpgenization
|
e S A e e
meabr sk gl figal emlielgl opoeintraion of 4.5 595/ mai )/‘élqnytSé%‘é mL) of the final
t

A A PO B i) bR Fuling
mlntsaquneﬁtgrezl.as—wf Quuniil regiizgd . Topi cal Fornul ation (F)
I ngredi ents grans Active conmpound 0.2-2 Span 60 2
Tween 60 2 Mneral oil 5

35S-TBPS binding assay. Membrane pellets containing either GABAA 012y, or GABAA

23y, constructs were thawed on ice, resuspended in 10 mL of 50 mM Tris HCl pH7 .4, 4
°C and 156 mM KCl and centrifuged at 48,000xg, 30 m at 4 OC. After discarding the
supernatant, the pellet was resuspended in 30 mL incubation buffer (50 mM Tris HCI pH
7.4, 25 °C and 150 mM KCl) at approximately 0.5mg/mL protein concentration. In *S-
TBPS competition studies, HEK293 membranes were incubated with 3S-TBPS (5 nM
final) and GABA (1 pM) in the absence or presence of competitor at concentrations
ranging from 0.01 nM to 10 uM in 125uL 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 vacuum filtration through GF/B
filters previously soaked in 0.1 % polyethylenimine followed by 3x1 mL washes with ice
cold wash buffer (50 mM Tris HCl pH7.4, 4 °C and 150 mM KCl). Measurement of
bound radioactivity was performed using a Packard Microplate 96 well topcount
scintillation counter. Analysis of competition curves and estimation of pICsg values of
test compounds were performed using the software programs ActivityBase and/or Prism

(version 3.0).

compound pICso
1By, LZISEYP)
A27 6.24 7.87
Al4 6.53 7.51
Al7 5.93 7.58
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Petrol atum 10 Met hyl paraben 0. 15 Propyl paraben 0.05
BHA (butyl ated hydroxy 0.01 ani sole) Water g.s. 100

wahbosoficdhe i ngredi ents, except water, are conmbCnaEs2@ad0s767

heated to about 60 C with stifgfjng. A sufficient
quantity of water at about 60 Cis then added with
vigorous stirring to emul sgfydibg i ngredi ents, and
M@a&&%féu'ﬁ@e{l c8 Qﬁtxgn§corﬁ'gﬁ Qifect l}l‘?’rﬁgburﬁ%rféﬁfadministration via
For mul ati ons Sever al adueous’suspehsi ons
swerelapuien grefprepﬁr@sb@mesmbmlsn chisExmsrplent active
conpound are pr egahsekifish RASH LRhAYsLPLAYAR! | Ons. The
fornul ations optionally contaln inactive | nqredl ents
such as, for exbugpddéentmi crocrystalli neédodl/ivtl ose,
sodi um car boxAatizt mgrediédtul ose, dextrose20.68d the |ike.
Hydrochl ori ¢ acilkhcoasg be added to adj usi9.f¥. The nasal
spray for nulMbgresimmstyarbe del i ver ed vi a0@%asal spray
met ered punp typlcally del 1vering about 50- 100

ollters of .f | ation per actuyation.,
e fisteaheanmixsiand denepredistoss i fonginine cSHIPY g cachs
bireapagsRotldia pﬁﬁﬁcﬁm% ahatl baBdRgRcri bed with
reference to the seC|f| C e uo‘ ntsrtherf it

shoul d be under He art that

various - 0

parti cu%’ i ledti L :
process stepénsiEPstearhR t he Obj ecti veosg%rl t and
scope of t O@%ﬁﬁﬁngsésggﬁ%l on as definggpojn the
clainms. Suc af k&Rt 1 ons nmay be made yg sgpout
departl ngp ng vigyH@lidfles I t and scopg @f the

J}‘Iﬂ 1n]grefi}ents are ?:’orp ined ’aﬁcé g%arr]lg l:a\'sﬁﬁ 1mr gnaesowu FF' HS Eola pg eln%) % FEa%of Orhe
foqmizlagibe mthtm dvibd a:tlnd fuold dhtaitsdeta{@ntaibinglabaut 28 hg of active

at ent ent i,.C and publications cited in
&?%Wﬁlﬁga agﬁr(%r%gt%@ye mac}rﬁlgor porated by reference

| n the| roenti ret@oxﬁposmdm fqnmrpb&hmmslratiba (Eame extent

as if ease

publ i cati

9-|59-I—|—ea-.t-|-e-|=|—e-|h
£, .
conpound of FY %F%fnPourtq) wher ei n: igO%:HR R, C
al kynyl, . hal 6 d‘élinﬂ ﬁ_ﬂa | ogen, cyano, -g(szi) R -X
(=0 X R Sodium chlor Og
Methyl paraben 0.15¢g
Propyl pardben 0.05¢
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 10¢g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation (D)

Ingredient % wt./wt.
Active ingredient 025¢g
Sodium Chloride gs to make isotonic

Water for injection to 100 ml
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-NR SORO -NC(=OOR] , -NECRNRR, -S(O R, CONR
NHRO or C140 al kyl wherein 2 or 3 nonadjacent carbon

wataswi16892t he al kyl chain can be replaced w t hP€DEP200£008767

or -NR; R2 is hydrogen, alkyhjscydoal kyl,
cycl oal kyl -C .3 al kyl, 3al koxycarbonyl -Ci -3 al kyl,
T &ﬁb&‘ﬂgredﬁn‘c & dt[&so@ed ¢ @bdtion JRehd Watd ik ifjéction. A sufficient

het er o ptl onal Iy substituted with one_or
%PE%‘?%Q@WFU%&?% thspaddedvith siemedto aprketbatoliéon isotonic.
"ﬂ{e%kbmtﬁﬁ% stk 0p t@tve@hkwith i Ilégfaﬁldeeb#ﬂak ke for injection, filtered

| kyl sul fonyl, am nosul onyI nonoal kyl am nosul fonyl ,

raugh alQy? mifon asrfyane flsenAnd Pagagedndes stesilg qepditions.

cyano nitro, and -NR, where R and R are each

i ndependently sel ect ed fromthe group consisting of
hydrogen, Cl1-9 al kyIM%E@YiQMM@bonyI R4 is

al kyI dl KOXY, y| ) L,yculu, TTTtT"CF, gem,—R R
, and ary%epﬂ—,l .‘ S thod] w,

al kyl thio, pat Ryt

am nosul fo% 1] ﬂ
di al ky| e+-a6 A y

nitro, and NR vvhere R and R are each |ndependently
‘Heliagteditntspeamiched gigothpr aahgie@tiond stdanhydhgrlibou2d Bito molds

al kyl carbonyl; R is hydrogen or alkyl; R
ﬁogk(%mﬁggg'drﬁ/@?l‘%}% cyano, -OC(=O R, -S(O R or
-XrC=OX R, Ris aIkyI, Q - heteroal kyl, C al kenyl,
NRR or phenyl opt i onali é Sﬂgst [ @ut ed: le th one or nore
substi tuents i ndepend t om the group
consi sting ol ajfk édlerﬁ§l oal Kyl ar KOXy, o
al kyl am o, Qe FbApbYha yd 0K
acyl am no, al kyl § 154&‘ al kyI sul fonyl oxy, and
hal ogen; Rlis Rwaég}gq;bogen C . cycloal kyjor C3-6
cycloal kyl -Q apfybra1dfand R are (i) independently
hydrogen, al kyl PetFkﬁ&t%Eer kyl, or (ii) takgn together
al ong wi th theahtrRgaR,atomto which thgysare
attached are qlrlg};zﬁeabg (CH) X (CH) ;dpalkyl; RO is

9

al kyl, al kefiyh tionally subs 1uted W th
one or nore subs S (?{ﬁdependently sePect ed from

t he group conS| stwg&rof Q al kyl', hal oqag_lmb, al koxy,

am no, atkytammo—aratkytanmo—10

All of the ingredients, except water, are combined and heated to about 60°C with stirring.
A sufficient quantity of water at about 60°C is then added with vigorous stirring to
emulsify the ingredients, and water then added q.s. about 100 g.

Nasal Spray Formulations (G)

Several aqueous suspensions containing from about 0.025-0.5 percent active compound
are prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to
adjust pH. The nasal spray formulations may be delivered via a nasal spray metered
pump typically delivering about 50-100 microliters of formulation per actuation. A

typical dosing schedule is 2-4 sprays every 4-12 hours.



10

hydr oxyal kyl , cyano, acylam no, Q 10 al kyl sul fonyl,
al kyl sul fonyl oxy, and hal ogen; X1 and X2 are

wonadspassdent |y -O or -NR - wherein at each ocedrmen®a/008767

R is an independently selectedjR.radical, or if R and
R are attached to the sane nitrogen atom R and R can,
WhiRdHE Q_Ffe@éht iBRntisK Bhs BLRAAefiebe@ itk refeftnbd/ LM spdciftcCH

S or ; mis an integer fraom to 2;

ﬁmbg&lmmtﬁbé@ef irshgidperundgrstagddyehpse-skilledimthe artidat various
HyIbRL1i0hs rﬁ& bé¥naddeh a%p’(‘ﬁ‘kl c@ﬁ@sﬂﬂahbﬁ’%& ofrhd, &%n}?d'&ﬁlon,

A3 are |ndependentl C.or he prOV|so t hat

PEQSESS: iioeess ftep or stpgs, %@e@)chvmlr@anéggepeaqfdhe present invention as
Heshediid uad clehﬁﬁ Mhéh mﬁaﬁﬁgﬂl&ms%a}m}ﬁnﬁcﬁcﬁﬂ&t@eﬁﬁﬁhg $rof the true

I somers, solvates, hydrates_ or ‘pharnmaceuti cal
srinbadisoBe ghihe invieptipe vﬁuchzshosdd@@ stsuminedfwith eaference to the
E\lﬂ)’%@g‘dmﬁ% éléné:HNﬁiR%le s%ﬂ%f¥hu1vﬁ@ﬂt9% %}ﬁch sﬁ@ﬂ 891%{}» are
@Nﬁhd whereln 2 or 3 nonadjacent carbon atons |n the

al kyl chain can be replaced with -O, -S or -NR; R2

i s hydrogen, alkyl, cycloal kyl, cycloalkyl C .3 al kyl,
3al koxycar bonyl - Ci -3 al kyl haloalk or aryl-Q6
AllipgtentsRpatent @pyFatmns red érlblsﬁaypns @fﬁé i gps mﬂl&w@n are hereby
seBBidrhded B? ré%lteﬁceoiﬂﬁhaf eftiefy ﬁfj ﬁrbH@g kSthe same extent as if each
|nde enden sel ected from’the up consij st |£? of
md{\ydual @m@gg)pategp RB/R].{CMI@] ogpq@chtmq Berglso individually denoted.
am nosul fonyl , nonoal kyl am nosul fonyl, Q 10
dialkylaninosulfonyl, hal ogen, hanaIkyI, cyano,

nitro, and -NR R, where R and R are each

i ndependently selected fromthe group consisting of
hydrogen, .9 al kyl, and al kyl carbonyl; R4 is alkyl,

al koxy, hal oal kyl, cyano, nitro, halogen, -NR R, and
aryl optionally substituted with Q. alkyl, al koxy,

al kylthio, alkyl-S(O - (where mis 0 to 2),

am nosul fonyl, Q 10 nonoal kyl am nosul f onyl ,

di al kyl am nosul fonyl, hal ogen, hal oal kyl, cyano,

nitro, and -NR R where R and R are each i ndependentl|y
sel ected fromthe group consisting of



10

15

20

25

30

hydr ogen, al kyl, and -9 al kyl carbonyl ;R is hydrogen or
alkyl; Ris 2-1 alkenyl; RO is alkyl, 2-6 al kenyl or;

woheosyiesopt i onal |y substituted with one or nor @CT/EP2004/008767

substituents independently se?ﬁpjed fromthe group
consi sting of al kyl, hal oal kyl, al koxy, am no,

al kyl am no, dial kyl am no, .adQ;hydroxyal kyl, cyano,
acyl am no, al kyl sul fonyl, arkyrsul fonyl oxy, and
1ha’i¢§g?eppurldl¢f§0mulal‘1ydr ogen, cycl oal kyl or

cycloal kyl -C. 3 alkyl; Zis or_NORO; mis an integer
fromO to 2; nis an integer rom0O to p, where p =

m nus the nunber of Al,,: 3 V\,hl ch are nitrogen;
Al, A2 andA3 are |ndepehﬂen lye-Bf N wilth the proviso
that at |east one of AMWA3 is CH or CR4. 3. The
conpound of claim1 rejn Rl is CHR R8, C2-10

al kynyl , hal oal kyl, or 3| ogen; R2 is hydrogen or
al%ﬁgmupnd R3 is optionally substituted aryl. 4. The

d of cl wh
R EP%HB %RE; 3%%1 gﬁéﬁ%@@ﬁd%a?%e@@%am -Cr(ﬁé)R C?’c) (FO)X'RS,

opt i Oﬂﬁifédyff@llbﬁkt(“@ yeskmay, yJN_@(fFlIHJR“l S.s%a)m h EthR‘NHR or Cy10

compound o wher €i n
cc=0akyRwherin 2 91 Bygnadjasend gargon agpmayg Whe a}k@l q:lgglq gn be replaced

opt | qﬁﬁ“d’ s¢ist it ed aryl. 6. The use of a corrpound
to fornul’a | wherein: Rl is -NRR

?C%aRISR hydggger, | Cr-C(@R & Wylé'ia](lf@]enQ@ s)rdégan Cls alle G
hal , =Z R -X
Cg;%(]&xkycaf%&éptggmkﬁna ﬁyé%&] arflXaialien oL=2) L
R R comml NHhe@rO@Yly pachmt@ng s bstijyed ém@a@xpp gy Wore) pubstituents

het erlﬁ&él}%&ldéﬁtlyo%iéc%giréﬁ{ thé g%dé{; éHn%Qtl b CQ'Q%I]&I d1Rafkoxy, Cis

substituents I'n ently n1a

al koxafkydthicy! i oaﬂ%dmkfynslm arr@myﬁu qw,ogmoalkﬁlp@m%ylfonyl di-C;.
cyano ltafrﬁn uﬁf) '\Bi.l % g: hefoRnffY RIANRRY, where
ect e FI‘ om t

each pen ent e ‘group consisting,

of hyl?qa nR Qare a¢qhy indepentlently| selertedr Bowmy thegrawp cgnsisting of
al kyl RG parbon atons in the

al ky HW%%g% Qﬁ% ﬁﬁh . =S or -NR

R 1s Cy10 alkyl Cl 10 alkoxy, C,.¢ haloalkyl, cyano, nitro, halogen, -NR*RY" , and aryl
optionally substituted with C;.¢ alkyl, C,.¢ alkoxy, C,.s alkylthio, C;.6 alkyl-S(O)m-
(where m is 0 to 2), aminosulfonyl, C;.;o monoalkylaminosulfonyl, C;.
10 dialkylaminosulfonyl, halogen, Ci.c haloalkyl, cyano, nitro, and -NR*R®'where
R* and R® are each independently selected from the group consisting of
hydrogen, C;.salkyl, and C,.alkylcarbonyl;

Rfis hydrogen or Cj.yo alkyl;

RE is Cy.10 alkenyl, -NHNHj, cyano, -OC(=0)R’, -S(0)xR" or -X*(C=0)X'R;

R" is Cp.¢ alkyl, C.¢ heteroalkyl, C,.¢ alkenyl, NR/R® or phenyl optionally substituted
with one or more substituents independently selected from the group consisting
of Cps alkyl, Cis haloalkyl, C,.s alkoxy, amino, Cj.;0 alkylamino, Cj.io
dialkylamino, Cj.;o hydroxyalkyl, cyano, acylamino, Ci.;o alkylsulfonyl, Ci.i0
alkylsulfonyloxy, and halogen;

R'is R°, hydrogen, Cs.¢ cycloalkyl or Cs. cycloalkyl-Cy_; alkyl;

R and R* are (i) independently hydrogen, Cy.¢ alkyl, C;.s heteroalkyl, or (ii) taken
together along with the nitrogen atom to which they are attached are C,.¢ alkylene
or (CHy)2X'(CHa)z
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R2 is hydrogen, alkyl, haloal kyl; cycl oal kyl,
cycl oal kyl -C. 3 al kyl, 1-3 al koxycarbonyl -G -3 al kyl; Q
wo 2edskogésvar bonyl , al kyl sul fonyl, aryl, or aryl PQI/EP2004/008767
al kyl, wherein said aryl or agyl-Q 6 alkyl is
opti onal |y substitut ed with one or nore substituents
gﬁh Pde sel ected from al kyl, hal oal kyl, al koxy,
a

R3 is aryl or heteroaryl each (Ptl onal |y
suBstls tGatsedk)da Chs afenpr onphenyd ipsiohallye substituted with one “or more

| ndepﬂgﬁftﬂéﬁt}’ infp&id %%; sélg&l:& ﬁ%frEﬂféU% ?18@§hs'§sttirf§90f%1 s alkyl, Cy.6
am ndmlxbdikyﬂ;le sn@jﬂ@ayakwmanb,n dsusl f mino, C1 s dialkylamino, Cy.1

5 80 S SRR Ao,

i ndedmh@nt ly selected fromthe group consisting of

agﬁr?(kal% ﬁld%%nde%ﬂ & 9r aNIRW Qﬁ{el?é?ﬁ]%lt ea814 okéurrence Rﬂ is an

y cyano, nitro, raoen -
, an dmslcgdndapﬂy mimtdccyl@mbcalx ot &8 Rwuanﬁ Rl leyd atta¢h€dx‘§i> the same

al kyI 1%1'&"0 en Qf:O%’lef§£l R'Ta(lv\ﬂleﬁcfdl (?% by el tQked) together as Cy.¢ alkylene or

am nosul , nmonoal am nosu

di al k@jIHuh déle)fz,onyI haI ogen, hal oaI kyI cyano,

ni tZrlg’chﬂ? YR R vvhere R and R are each independently
selecCte romthe group consisting of hydrogen, alkyl,
anahlalalnyhtcgﬂkfmmIOtoR and R are each independently

sel ecte n: e 3.1
al l?ylf :'m%l @ﬁ%? t@é/% ?8 gﬁﬁ‘ﬁg}é%‘,‘é‘ﬁ gl‘r c’gfg@,A £d A® which are
al kyl nitiogeri;kyl , car boxyal kyl , acyl cycl oaI kyl,

cych [ , 1 42
rect Gartl agemﬂﬁ?%né fhy S SBLBBAS il o fldone of o'
cyanoaldoy is ChBoeCRY yndi,yl heterocycl yl-Qe al kyl,

C 6_al kyl te
B S o BB s O AR G, pycrstes o
phdiﬁiatéuﬁcﬁzl@ammtalﬂmdhtsahéstecff cycl oal kyl and a phenyl
group, wherein each of said cycloal kyl, phenyl, aryl,

or heteroaryl groups is optionally substituted with
DnAc@fnpﬂsundaoﬁctlkistlwhenetm i ndependent I y sel ect ed from

LRSS S0 08, She R MmO Bte o
acyl aﬂQCDl)Q,R° ACRNRNHRO oy C; 10 alldyyWheﬂemw bnqnadmdnt carbon atoms in
e o0 BT SAEy BB L T0 SR, P e Y
R & it akpdrogay etCh@r altdyl, h Gs e cydddatkytyerCsts0 cydloadkyliGiay alkyl, Ci.
are ataﬁkao%cr}lcea%grg I’1 rBl 3 alkyl C,.s haloalkyl, or aryl-C, ¢ alkyl;

R® is aryl or heteroaryl, each optionally substituted with one or more substituents
independently selected from the group consisting of C,.s alkyl, Ci. alkoxy, Ci.6
alkylthio, C.¢ alkylsulfonyl, aminosulfonyl, C.10 monoalkylaminosulfonyl, C;.10
dialkylaminosulfonyl, halogen, C;.¢ haloalkyl, cyano, nitro, and -NR*R", where
R* and RY are each independently selected from the group consisting of
hydrogen, C;.s alkyl, and C,.salkylcarbonyl;

R*is Ciy0 alkyl, Cy.10 alkoxy, Ci.¢ haloalkyl, cyano, nitro, halogen, -NR*RY, and aryl
optionally substituted with Cy.¢ alkyl, C;.¢ alkoxy, Ci. alkylthio, C,.¢ alkyl-S(O)m-
(where m is 0 to 2), aminosulfonyl, C;.;o monoalkylaminosulfonyl, Ci.io
dialkylaminosulfonyl, halogen, Cj.¢ haloalkyl, cyano, nitro, and -NR*R"'where
R* and R are each independently selected from the group consisting of
hydrogen, C;.oalkyl, and C;.o alkylcarbonyl;
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het erocyclyl or heteroaryl ring selected fromthe
group consisting of pyrrolidine, piperidine,

waanswieeei di ne, tetrahydropyridine, PCT/EP2004/008767

1, 2,3, 4-tetrahydroqui noline, _ -

, 2,3, 4- tetrahydroisoquinoline tetrahydropyri m di ne,
he*@EMgg Ny yrazol i di ne, piperazine,

nnrp ol ET]c'gazoll’ﬁe pyrrole, pyrazole, and
maﬂmnﬁre each of said rings is optionally

Su@?t s Lt e%k%!‘p‘dgon& 0 ofmﬁl'?en IUB 6ﬁﬂ§%§st§cﬁjceﬁcwtvﬁg one or more

fron1the g |ng oxy, ‘ 0Xo0,
hydr osupstitegnts inflensrgenthy se V my@n t @grou@rﬁqm@auwpf Ci6 alkyl, Cy.6
acyl , 46 'mdi‘16 aﬁé&c{ﬂo%ﬁﬁﬁ& Yo aﬂikf;%n ) 0{)¥' alfeWylamino, Cy.1

am nocar | am no, am nosul fonyl
ani nols)(ﬂrﬁ hnéyano, amlmEnenGi-10 alhéwéﬁonyleéhno é%%’bdﬁdl}’lox}’, and
pheny} . g%gpps is optionally substituted with one or
nor e S independently selected from al kyl
halRol yhydragmk:ym@haﬂw orCxafyelarlisyl; Cai dkyby | ani no,
ang, hay Areand each of said amno groups is
optionally nnnosubstltuted or disubstituted with
al kylsangnteger fwomtOdoded in a pyrrolidinyl, piperidinyl,
kpher I— 2 3

é'ﬂg)g(fgl bit¥der ﬁ%:) X@ t@? @KANEQ}S YLOHD. %‘Bﬁhg}bgygg %g% and A” which are

|ndepeﬁU€ﬁmJy selected fromthe group consi sting of

Ry dpe %gﬁ A3 5 fgkmfl@ﬂ%nﬁtlz%t})g% ;3& m rofis& FH%%(' Q{ 1@(5& one of A, A2and A®

al’kyl't roc C
héﬂéDDGQCIyI Q 6 al kyl, C : cycloalkyl C.
cydoalkyl .3 al kyl, cycloalkyl C.3 aIkyI aryI

: £; heteroaryl heteroaryl -G -6 al k
@h@hwmﬁpomﬁl fidaim ldwlpﬂuremﬂ iQCHBRKGh10 abiayayl Ly éd)dlly;ﬂ or

fi L £ c roup,
8 R L 0t oD PRI T S B0 s
het er oaryl groups |s optlonally substltuted wi th one
ngﬁDEo%noﬁgtpnsa{[ éttcya? lswliv.{%g’ ?lq? %@b erl %lc(ﬁg'cbj){lgm B%Rﬂ R?is
H}'d]r@gai dayd @lmalhy], Ra nsadﬁ{yz)lnalm qubstitated dmt ogemis2r, R and
R are taken together to forma dival ent group selected
from al kyl i denyl heteroalkylldenyl cycloalkylldenyl
sy @hatdabowaldkofldaimriywhereindl oamw‘RgcRg BXC(=0)X'R', R? is hydrogen

it e -

heterocyclylalkyl Q alkylldenyl aryl-C .

B ot e RS P LSy et rosryt-@

al kyl'i denyl, wherein each of said cycloalkyl aryl, or
het eroaryl groups is option Iy substituted mﬁth one
or nore substituents jz dently selected fromQ -6
al kyl , hal oal kyl , alﬁoxy, anag? al kyDam no,
dialkylanino, JA =\’

wherein:

R! is -NR°R®, -CR°R*R%, CHR'Ré, CO,R?, -C(O)NR®R®, hydrogen, Cy.1 alkynyl, Cy.
haloalkyl, Ciiocycloalkenyl, halogen, cyano, -C(=Z)R°, -X*C(=0)X'R,
NRSO,R®, -N[C(=O)OR™],, -N=CRNR'RY, -S(0),R", CONRNHR’ aryl,
heteroaryl, where each aryl or heteroaryl is optionally substituted with one or

more substituents independently selected from C, alkyl, Ci¢ alkoxy, Cis
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and hal ogen; or, R and R are taken together with the
carbon to which they are attached to form a cycl oal kyl

wonodsaiesocycl yl ring; R is hydrogen or Q -10 atksEP200R008767

is C alkenyl, -NHNH , cyano, - =OR, -S(O Ror -X

CC=0O XRR i s al kyl het er oal kyI -6 al kenyl NRR or

pheny Rii,ogal ég% t t r bEnitro, - apb’
subst %ltkgenlt s@?n Hﬁ%’q’ﬂv\t pgﬁgglé?n %ﬁg gnl rop CONR'R",

consi end niyRSR® awhere R mwdoéﬁ Rr;cl eachlukdﬁeyndealﬂwdected from the group

al kyl

acyl a%%%%ﬂé%@hw{)%ﬂ sulf yI Ilcf%g%?%)f)rl Ralr? Cr10 alkyl

hal og®hereRl 2 or monW@neog@mborcs,t@mw Kyel adiey] elyadm saribe replaced with -
3 al gl ;g pdNﬁzf are (i) independently hydrogen, alkyl,

heteroaf kyI (awyi taken together along wth the

n| tRotgdwd mgem(f»las éhsthh]@yllqk &sacickoatioll Gar eydoallyil€ne alkyl, Cr5

al keﬂkbx%a£@dx F op ona y's ka ST lf G eg]'k?ﬂ %Lnglzdrgl or aryl-Cye

nor e sllmhtwheufemssl i artileple ACTE b s ysll@b iseeptéanafly @rﬂpqtiﬁ@ted with one or
gr OUpn‘f&P Es'y?gtitﬁ&tgfna@églééainﬂ% selé%&ldogbllﬁy bl P 8/6 haloaltkyl, C,

ani no am no roxyaf K ano,
acyl arlkosy, a@d halogéky| sul fonyl , al kyI sul fonyl oxy, and

hal g8 nrhrg% fi‘é{% 1,3a6h o ?ggﬁﬁf}dﬁ%ﬁt}é‘c Qf'\nﬂ? '}F more substituents

wher el t eac curren IS an I n epen
sel ecimttpeudenty csellectgd fiiofn ﬂx@gmuarcenmttrgcﬁe@l aadkxlh@l ¢ alkoxy, C;.¢

o, BT PO e i 0 g, .
is an dnahky@gmmosulfmyb hal@gen, 6 lr@lcatﬂiml ryer@mitrooand) -NB* R, where
B o it r ARA L T, MBUIBRY, Sledle £ Y @PalUfbitng of
f rom hlylérogcmlﬂh el and Cn@lbyﬂcatnbm)&gen al kyl ,
chrboRXarcrh G ARy ich i SJff sy Belogen SRR and anyl
aI kyl optlyndlkyasukgtitu@d Svithl Gyd a,lkyﬂl,e(thasraﬂad)dxyﬁ 6 aéhﬁlﬂmmylalkyl-s(o)m-
am nO?‘%BQrgn}q E}L K(yltt) %Xagﬁﬁlo@{llf(’)nyl, Ci.10 monoalkylaminosulfonyl, C;.i0
dialkylaminosulfonyl, halogen, Cy.¢ haloalkyl, cyano, nitro, and -NR* Rwhere
R* and R” are each independently selected from the group consisting of
hydrogen, C;alkyl, and C,. alkylcarbonyl;
R® and R® are each independently selected from the group consisting of hydrogen, C;.
g alkyl, Cy.1 hydroxyalkyl, C,¢ alkoxyalkyl, C,.¢ alkylthioalkyl, Cy.1o carboxyalkyl,
acyl, Cs.¢ cycloalkyl, Cs¢ cycloalkyl-C,.5 alkyl, di-Cs cycloalkylC,.; alkyl, C.
heteroalkyl, C,.;p aminoalkyl, C,,c aminocarbonylalkyl, C,.s cyanoalkyl, Cs.
heterocyclyl, Cs.s heterocyclyl-C,.s alkyl, aryl, aryl-Ci¢ alkyl, heteroaryl,
heteroaryl-C.s alkyl, phenyl-C;.s alkyl, diphenyl-C,¢ alkyl, and C,.; alkyl
substituted with both a Cs cycloalkyl and a phenyl group, wherein each of said
cycloalkyl, phenyl, aryl, or heteroaryl groups is optionally substituted with one or
more substituents independently selected from the group consisting of C,_¢ alkyl,
C1.¢ haloalkyl, C,¢ alkoxy, amino, C;.;o alkylamino, C;.;p dialkylamino, C;.10
hydroxyalkyl, cyano, acylamino, C;.jo alkylsulfonyl, C; ;o alkylsulfonyloxy, and
halogen, and each of said amino groups is optionally monosubstituted or
disubstituted with C,.;o alkyl; or,
R® and R® are taken together with the nitrogen to which they are attached form an
heterocyclyl or heteroaryl ring selected from the group consisting of pyrrolidine,
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heterocyclyl, C . heterocyclyl-Q alkyl, aryl, aryl-C
al kyl, heteroaryl, heteroaryl-GC -6 al kyl, phenyl-C -6

wabbosloiesde phenyl - Q_ al kyl, and .3 al kyl substi par@e#2004/008767

with both a 3-6 cycl oal kyl apgj@. phenyl group, wherein
each of said cycloal kyl, phenyl, aryl, or heteroaryl

gr OUpLﬁFéﬁdlﬁPt 'lﬁ)ﬂﬁiﬂlp’erﬁ%t tettféh?&o}%lﬁclﬁn@nel D8, 4¥eirghydroquinoline,
substituents jndependently sel ected fromthe gr oup

consi bPrgegrhudrpispquinglings| Kytrahydreryximidine ndiexahydropyrimidine,

al kyl ﬁlﬂi@)‘ﬁduﬁ' a}lg)lbé(ﬂaﬁlﬁbn%oxlﬂﬁ@ﬁﬁé(y anldabolifey apfrrole, pyrazole, and
acyl am no, al kyl sul fonyl, al kyl sul fonyl oxy,
hal ogléﬁda@}f’d whisEheash ofeidl HAgHS ptionay F‘&’Saékt |<3pe or more

MONOSEHBSA b ‘é‘éie&éd Hosuips tgw,ﬁ Ehsidhihg oﬁhwbxy, o Ftlal@ dikyl, Cy.10

R are taken_together wth nitrogén to whigc

are anidaerekyk drm %O%t%IFQ%EWMBrCMt@@Q?WY raF)ﬂg acylamino,

sel ecipflobdrBPhfiNE, LR oELPSHy Ik YaR fno@é(ﬂbbﬁizlhﬁhﬂtﬁ -aminosulfonyl,
plperldlne homopi peri di ne, tetrahyd di ne,

2, Luw talclwlsalfgnaﬁl@qmoﬂ aminpsulfonylamino, ang phenyl, wherein each of said
2 3 idh g/r%tw [GRA ‘ga{ﬂsﬁﬁm& R AREUrARY JFolbd fdependently

hexah rimd razol | di ne, piperazine
mor phislchd rqmiCa 2B heloplkp €)-5 e 8mano,£ndo alkylamino, Cr.io
| m dagQhSlamihis Qn@qgi‘o h, $84dedchn@f da %thh@n%]o'ugs is optionally

substituted w'th one or or e substltuents sel

f r om mABogbsifptedowsi disphgiteed hyithosgr10 @b ®rkisl contained in a
hydr g%%?dli@ﬁg»}n bRy o Iﬁbm?&iﬁl/lkefﬂ i pi @:@hﬁg@érlsuﬁ acyl

nocar bony ocar bonyl al kyl ,

a?r&n ssdwdpeasy birdrers), %nﬂlh@@uplf@ﬂm R” &l kyl sul f onyl ani no,
amRﬁ and Igf Qméaeﬁnmgerﬁféﬁﬂf Benvda fram%@%ﬁu%%sﬁs&fnegscﬁlhgldrogen, Cy.

pheny s is optiona subst i t ut

nor e gl Lioniepestsexialat | G- 6saékfé%’?lkﬂl Crormllgttigalkyl, Cie heteroalkyl,
hal oad:?kgy fletel%l gér?]}ﬁ}’ Cs. gaﬁlet@g)cg&%lkd | ARAOC, JEA Nt/ 100ycloalkyl-Cy.5

and hal ogen, am no groups

opt i oalkyli ¢i- -Gonersloelivl-Cus alliyloarybiasylistd qlbtle@etwoml heteroaryl-Ci.6
| kyl 1 | |
al Ky a].}qﬂ ng/ljlle%yp ent Al | pg ZPEhQn Cﬂyﬁl hﬁi& ay ! alkglnsgl‘fagﬁtqw&y\brth both a

mor pho p grou are

i ndep@nd@n et 2 Rhewyl gravpe Wﬂiﬁmﬁ Sft?ht df seidagycloalkyly phenyl, aryl,
one of, a%guﬁg is §ptg_1|.laﬁﬁ1 sggs"tltuéadwuh 'B:Hevbld H‘fﬂre substituents
|SO”EfS ra non-racemc m xtures I Soner

sol vaindepenyldntiy sshectnd fpcnarﬂmgreup |C@@11$ty1gaéc§aptaﬁwl, 18 halpglkyl Cis
there
reveﬁ% ’é’g %IEA%I’ rcggot i sorJdltgrs g H{é@?at edh?g%en’ on
posR and R are tkem mggthm@@fcatrm diyflent @BMelﬁetééyﬁIOm Cys alkylidenyl,
The u ai
The, U AERNaLgRc, AL BAAIED Cd BRUGHRGHien, Cs
- C( O) yRlodlkyl-By.d rabigdalkylidenyh| €y yheterecyclylidenyl, Cs.s heterocyclyl-Ci s
alkylidenyl, Cs.¢ heterocyclylalkyl-C, s alkylidenyl, aryl-C,.5 alkylidenyl, aryl-C,.s
alkyl-alkylidenyl, heteroaryl-C,.; alkylidenyl, and heteroaryl-C;s alkyl-C;.s
alkylidenyl, wherein each of said cycloalkyl, aryl, or heteroaryl groups is

optionally substituted with one or more substituents independently selected from
Cy.s alkyl, C;.¢ haloalkyl, C,.¢ alkoxy, amino, C.1o alkylamino, Cj.;o dialkylamino,
and halogen; or,

R and R° are taken together with the carbon to which they are attached to form a Cs 5
cycloalkyl or heterocyclyl ring;

Rfis hydrogen or Cy.1 alkyl;

RE is Cy.19 alkenyl, -NHNHj, cyano, -OC(=O)R’, -S(0)R" or -X*(C=0)X'R5



hal oal kyl , C cycl oal kenyl, hal ogen, cyano, -C(=2)R,
-NR SR -S(OJR 0, CONR NHRO, aryl, heteroaryl, where

weaaols/aéspk or heteroaryl is optionally substitBCEGPMOE08767
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one or nore substituents indepgpdently selected from

al kyl, al koxy, al kylthio, alkylsulfonyl, hal ogen,

hal R}aiskd]! ¢ alﬁ)ﬂém‘% hefrbdlRyl, c% &L, NRiRR dr phén lopﬁ&%ﬂﬁ' sBbstituted
each independent|y sel ect ed from.t

gr oup V@éh@mesm W@rwuhwwr@@ehdepgnﬂwﬂy sglgeted from oh the group consisting

al kyl car @??y CB](; helo ﬁé‘,“%‘ll@i 9, anftho,3 Ci.i alkylammo, Ci-10

nonadj acen car on atqns e al kyl chain _can

repl a kyApmigno, ;10 -hgd rqaw Rcyaw scglagjap-ofrer, al&vlﬁgllfonyl Cia10
16 10)9 an&M&lb%ﬁL kyl-C. 3 alkyl, C

aI k J ca bonyl", I sul

: or aryl -Q 6 al kyl,
wheRdp R’ émlcpgaa»ﬁs «syc %lly)rla?r kiws csrcilo d&v
Subgr i dREY NS Ehd% Endehtl @ro%b’xps(tl étélﬁ}m €6 hﬁteroalkyl or (ii) taken

i ndependently sel ected f al'kyl

al kox;iog@&hﬁj gdgéhthRsutir@gearammé@ Wh@éh@’aarry PttaCélﬁé gre Cys alkylene
opt i orbq ﬁXb@Hz‘) uted with one or nore substituents

i ndepen ent y sel &¢ted fromthe group consi sting of

aI K§T is Gi-k6¥yL C al kyI t h| o, al kyl sul fonyl,

£ o
ot aF ?ﬁ‘ ! %l gNAR &n]é o%ﬁﬂﬂzh}y substituted with one or more

anm nogul fonyl , Cyano,
nitro Subﬁﬁuewﬂﬂepewd@éﬂ ?d]l pgihe gé@‘éih COHSlStlng of Cy6 alkyl, C16

|ndep%ﬂ% Cﬁ%' ekbey fdﬁi%“@ﬁ ar, H&}Bnﬁﬁgs'é %lE;flammo, Ci10

hydr o and ‘al kyl car onyI R4 1s al

A1 Koy dhatyoiykyramoe peisming Con islugersh, Chralsulfagyloxy, and
aryl gg pal 'y substituted with al kyl, al koxy,

al kylt al kyl - S( 0 (where |sOt02

am Koggdf)é natke, 1nd@¢gd¢n¢})y| 4 QDSN{{}IO f¥perein at each occurrence R? is an

di al th@%ﬁiH@%ﬁly{g \?% B¥kd Rh%ldﬂ:gle& if ﬁaa{n‘a@\fk#e attactRl Qo the slar;'le nitrogen

nitro are each independent
sel ectatemf Mnanch® grcaupinc eAdition; g tkem tageshem as dhdoyplkylene or

and al ., R and R are each independently

sel ect(g—i%r o@% group consisting of hydrogen, . 9

al k¥lis Orpd¥@Ryal kyl , al koxyal kyl, al kyl t hi oal kyl,

car po: ydoal kyl , cycl oal kyl -C . 3 al kyl,
cyc&oé%gyﬁgaﬁ%l}(ét?g C heteroal kyl, am noal kyl

ami nosam Boeger fioky D to pywherslpicy 13, minas ghorymbet of AL, A2 and A3 which
heteroggﬁ 6 al kyl, aryl, aryl-Q 6 alkyl,

het er,oar yHgﬁet eroaryl [Gi-6 al kyl , phenyl - Qe al kyl,
di pR& na;id-@ &rab@I md@mdergl}’aﬂekyﬂedmmq groupl consisiingmffhydrogen,

2yglyglél‘; piherN? &F}Jan%r’ héfefo hgl||]8’g1;rod|53 ]?ﬁmoglkyl Cito
opt i or’cakbcycydkﬁsaqyt lﬁgedyqlwakyl,dﬁeas cacloalkyl Cy3 alkyl, di-Cs.¢ cycloalkyl-C;.3
alkyl, C,.¢ heteroalkyl, Ci.1o aminoalkyl, C,.1o aminocarbonylalkyl, C;.s cyanoalkyl,
Cs.s heterocyclyl, Cs.g heterocyclyl-Cy¢ alkyl, aryl, aryl-Ci. alkyl, heteroaryl,
heteroaryl-C,s alkyl, phenyl-C,¢ alkyl, diphenyl-C;5 alkyl, and C,s alkyl
substituted with both a Cs.¢ cycloalkyl and a phenyl group, wherein each of said

cycloalkyl, phenyl, aryl, or heteroaryl groups is optionally substituted with one or
more substituents independently selected from the group consisting of C,.¢ alkyl,
Cy.s haloalkyl, C,.¢ alkoxy, amino, C;.jo alkylamino, C, ;o dialkylamino, Cj.10
hydroxyalkyl, cyano, acylamino, Ci.io alkylsulfonyl, C;.i alkylsulfonyloxy, and
halogen, and each of said amino groups is optionally monosubstituted or
disubstituted with C,.; alkyl; or,
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nore substituents independently selected fromthe
group consisting of al kyl, hal oal kyl, al koxy, am no,

wabbosloaeiomo, di al kyl am no, hydroxyal kyl, cyanoPCT/EP2004/008767

acyl am no, al kyl sul fonyl, al kyjgul fonyl oxy, and
hal ogen, and each of said am no groups is optionally

D RISIHASRY tabd Riller? fogdib %ﬂh‘ thé' heebgeh ith waiky {h-e?l Qfe atacﬁ&fjform an

Raretakentogether witht enltrogiento qu
are dretaeqsty! poheteroar aingrsslegied Jom Fhengroup GQFWUQ& pyrrolidine,

sel eGligdidihQ MhbhfdpiefidiheC ORBhRTdrBgy*indY 1103 it %t‘i’&ydroqumohne,
p| peridi ne, honopiperidine, tetra dropyrl di’n

2, 3,43 flggqrmlmﬂlrﬁémene tetrahydropyrimidine, hexahydropyrlmldlne,
2 3 SrrdRliaRaey dﬁlﬁéﬁﬂﬁé" RRbrpASlind, eﬁrﬁﬁ*ﬂi’cﬁflﬁpy%}yrmlg' Wrazole, and

hexahydrop%/rlm I ne yrazol i di ne, pi perazi
mor phBtiasele, @a@éﬁuqﬁéaldprywdﬁ eptipyallyzsibetitueddwith one or more

i m dagBlRueth @él&te%aﬁ&n% ngﬁiu% donSitind éf%b@n %Bc&,y%l 10 alkyl, Cy.10

substituted wth one or re substituents s
f r omhyHeoxyalsvlp (ondkew fg-sotlkeryalksk Ci-10xeminaaliyli acyl, acylamino,

hydr Qa’fﬁ‘iﬁbl‘a)ﬂlmnr%ﬂ?l &9, I%Bémlﬁb&?aﬁf@i A, arldn Qcaﬁ'gbfﬂ@?xjnw aminosulfonyl,

acyl acy am am nocar bon¥ am nocar bo
am nde Bléfﬂlyuléqﬁymmamrn@@em asplaming, dad BRanyb mheaqm gach of said

am n;;ﬁ.@hgogaps s aag( RBsRted wﬁﬁroﬁbg) \?ﬁxﬁ &bu ep%%qependenﬂy

phenyl al | y substitute
nor e sgeeiep &romn @ep@l efit-b haledkd cCeaalkexgmrming IC1 10 alkylamino, Cy.1o

hal OQiléﬂK‘;flamﬁlokoM lﬁmgal BY, afld KAARNL Qi alrtyd a#ﬂ)ﬁgsi llg%tlonally

hal ogen,” and éach am no groups I S opt
monosueRasibsfitaiedopr ddlglahﬁéltutﬁdjt‘@ﬂ wCi-b gl or ois F@ntalned in a

IR A s
al Ag ,and A NR lmiepemd%mh’ Roa dhe pmeqseﬁhatem Jegst one of A', A?

sel e p consi sting of hydrogen, alkyl,
hydrcatnaq? I‘(E%)xy kyl , al kyl t hi oal kyl,

ihdivisiua isnyjers, m@qegn@@ymoylkrac@uc mgqt@e@@ﬁgsoymg:ig sobyates hydrates or

Cyg?ﬁ!meflﬁc%lly X&gﬁ@%lg %al’ts garui/r gtJrrS le @%gﬁaﬁﬁ% K¥!2 medicament for

feveatiog oy kreatireg @smdplylalleylatecébkylpompwe nk]rd)stmmmémlhw of a GABA,
Ig&% hgnyl - C oal kyl, and al kyl substituted with both a

cycl oal kyl and a phenyl group, wherein each of
sai d cycloalkyl phenyl, aryl, or heteroaryl groups is

Pplgie%g ic%fcﬁh'g 2 1&&4{ & %h;r\é\fl J‘anEg c&ﬁg&ﬁ}{cﬁoﬁggﬁ{ﬂ t ,uent S

consi s

af ksy-INR @°R§R Cﬁﬂfb&ﬁozaﬁn —mﬁo)HRf&gh, hyrcﬂnmg¢n, Cz 10 alkynyl Cis

? Iogleﬁ; T%ydo(fcb’t”;}gloqg! ?2% 0%8} og)p seléic%gg %ﬁf@ozw -S(O)mR’,

al kyI@(ﬂNRiNHRﬁehHi ohétksdaiylle mhere eydi @aylk pt lhbearyhryl is optionally

cycl é é‘(}{:uteal kﬁ) (I)r(i-jeeoxy mbre substituents independently selected from C, alkyl,

Ci.¢ alkoxy, Cy.¢ alkylthio, C;.¢ alkylsulfonyl, halogen, C;.¢ haloalkyl, cyano, nitro,

-C(O)NR*R?, and -NR*R”, where R® and R® are each independently selected

from the group consisting of hydrogen, C;.s alkyl, and C;.o alkylcarbonyl or R is

Cy.10 alkyl wherein 2 or 3 nonadjacent carbon atoms in the alkyl chain can be
replaced with -O-, -S- or -NR5;

R? is hydrogen, C;.¢ alkyl, Cs.¢ cycloalkyl, Cs.¢ cycloalkyl-C, .5 alkyl, C;.6 alkylcarbonyl,
Cy¢ alkylsulfonyl, aryl, or aryl-C,.s alkyl, wherein said aryl or arylalkyl is
optionally substituted with one or more substituents independently selected from
Ci.¢ alkyl, Cy.¢ haloalkyl, C;.¢alkoxy, and halogen;
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cydoal kyl - G -3 al kyl -al kyl i denyl, heterocyclylidenyl,
heterocyclyl -C . al kylidenyl, heterocyclylalkyl-C .3

wabkbosioiemyl , aryl-C .3 al kylidenyl, aryl-C . 3PCT/EP2004/008767

al kyl -al kyli denyl, heteroaryl-{G,..3 al kylidenyl, and
heteroaryl -G -6 alkyl-C . alkylidenyl, wherein each of

sai @ RYHVIOM Ktbroadd,Ydach QptiBRIBT QB iHted! MR Brk or more substituents
optlona stltutid vvlth one or nore substlt ents

i ndepgrﬂfeﬁﬁey ¥ selected drom the aroBp PRY$SUNSRA G AL, Cis alkoxy, Cre

al Kox yikyRRioN @, ¢ alikkihBsAyN Camidlbsi FonlyR A&l flanaaRGlfonyl, C
or, Rﬁgcr};d R g:?g %anen tyggentuher Wi Lyh tlﬁgmgar%gﬂ to Onyh Mi-10

whi ch diaigianaingsuliongl halosen, Cﬁxarhﬁl%ﬂa@we%@wtrooamd -NR*R”, where

het er Re)’ﬁﬁd’ |Rb‘"d’1‘9’ea81'1§déﬁéﬁﬂ sQ@éctéd lfb(]'m tBe'é’ogg dddsisting of
al ken Ris_ al kenyl or

opt i o%ﬁﬁqoﬁe%l%éﬁnwlljﬁ%‘élcw%lh’l%@@fl nmor e subst ituents

;P%ﬁa@ ({11111?11( Flo%ﬂ&)‘é‘&lx(ﬁl f nc}aﬁl ersw n@@@%aﬁgeﬂgmia RY, and aryl
di al kypaﬂm%bf su%gﬁﬂvf@slyﬁﬂk‘;n s allgy), aﬂﬁ&% %m fﬁlaflthm» Cy.6 alkyl-S(O)m-
ﬁ' Sﬁ@r}é@nm is adc Vt%'é\éﬁ' ﬁxﬂﬁiﬂs@l&)&é y1 2@ga47%&ﬁﬁﬂgla%1h§mﬁ@nyl Ci10
s or di mi@pr’ o |hﬂi</>6§‘brclfe} yaélwl,ocyzno,nmitr@, and -NRYRVwhere

i nt E‘gﬁp Eﬁ@anO atré’ e‘ach V@& RnBerilyS sEbARNE fidhe tﬁb‘r@’%ﬁp Ofonsisting of
Al and A are nltrogen R and R are each

i ndep@ﬁ@l@ﬂ?ﬂl )ﬁl@é]k@cﬁ’é‘élcf ydkileakomgioup consisting of

hy R zﬁ‘b Kach h@XNFsk¥bted 3
it Elg/?.?ﬁil i 1néﬂéf}3 Befit )f% teyﬁ{o%% éﬂ% eonsmtmg of drogen,

C. cyéﬂ%]alck Y@TO?Q’a]éfb’l(ﬂl s alipxiEtkyd w@ﬂlﬁféﬁhmk}’b 110 CarbOXYalk}’l
| kyl Ay
ari %8&’%5%5?%‘?%@1 Ly P8 PTG il dioCare reloalllCrs alkyl, Crg

het er betgesalkys Cral klwnoaﬁwbl 1JarVPHQC%HbRWla]iﬂetCérso@TayPalkyl Csg
het er @gy, eygcygiﬁ @Fyhetem%emlclg g@i k)é}yl dalrﬁlh@{‘(}’ |allg71 heteroaryl,

al kyl, and’C tituted With b
o bR s alehyphe Repibiips bl sipbieathofaliski and Cis ally

cycl oglik¥ikute® MemYioth %r@}, yclyaballzﬁta‘?lrdoﬁngﬂényggﬁﬂ Swhérein each of said

optional 'y substituted one or re’s tuents

i ndeperdesilypheayleatyb@r hetsrrarfgreinsipoptinnsils W‘?{;Qtltiﬁd with one or
al kyl (;}leﬁ’@tjﬁ%énts & ;@ e[égted"ﬁc;ﬁf lt?é%ﬂl%ﬁg consisting of C, ¢ alkyl,

di al k am no ydr o cyano,
al kyl Qﬂsf}@iﬁﬂﬂk}’aaﬁk@/ 0y (ﬁwllﬂexﬁl 1<aﬂ]éFY amino, Cy.1o dialkylamino, Cj.1o

hydroxyalkyl, cyano, acylamino, C;.;o alkylsulfonyl, C;.;o alkylsulfonyloxy, and
halogen, and each of said amino groups is optionally monosubstituted or
disubstituted with alkyl; or,

R® and R® are taken together with the nitrogen to which they are attached form an
heterocyclyl or heteroaryl ring selected from the group consisting of pyrrolidine,
piperidine, homopiperidine, tetrahydropyridine, 1,2,3,4-tetrahydroquinoline,
1,2,3,4-tetrahydroisoquinoline, tetrahydropyrimidine, hexahydropyrimidine,
pyrazolidine, piperazine, morpholine, imidazoline, pyrrole, pyrazole, and
imidazole, where each of said rings is optionally substituted with one or more
substituents selected from the group consisting of hydroxy, oxo, Cy.19 alkyl, Ci-10
hydroxyalkyl, C,.s alkoxy, Ci.s alkoxyalkyl, C;.;o aminoalkyl, acyl, acylamino,
aminocarbonyl, C;.;o aminocarbonylalkyl, aminocarbonylamino, aminosulfonyl,
Ci.10 alkylsulfonylamino, aminosulfonylamino, and phenyl, wherein each of said
phenyl groups is optionally substituted with one or more groups independently
selected from Cy.s alkyl, C;.¢ haloalkyl, C;.¢ alkoxy, amino, C;.;¢ alkylamino, Cj.1q
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hal ogen, and each of said amno groups is optionally

nmonosubstituted or disubstituted wth alkyl; or, R and
we2ers@icsaken together with the nitrogen to whi eaTiERrenn4/008767

are attached form an heterocygpyl or heteroaryl ring

sel ected fromthe group consisting of pyrrolidine,

pl perdlﬁlkﬁ@mﬂwmm ARldgdhn Qndt &ichaby dridPWkdiflb N&roups is optionally

rah ui.noj i n
) %0%%# oPEoRERRREATHAD, withy oty Alghy OF nisgicptained in a
hex afpy&ifdhﬁy;{yll rpl%larmnymﬁbﬁﬁl@hnﬂ; @qnpahﬂﬁﬂ?g&bm |
ﬁD P I.ne, I1.m.dazo rr p razol e an
nkd %ﬁ@gemﬂgﬂéwa héagk ’Sy‘?rd'% nﬁs’ is optionally
sulRSthd RE @ catH ﬁld@ﬁéﬁld@ﬁﬂ eRtedUitsth thdEOULE cgﬁdlﬁﬁigeﬁf hydrogen, Cr.

110 g iR p gk - sgﬁw&%&ﬁ o itefoall, €, heteroallyl,
o <eakesna, carkareRar on g Cl ey, Oy gt .
al kyl*’g‘fﬂrl %“% kﬁ\é?éﬂwla%h Hré{ﬂy‘ﬂg:ﬁ énWiﬁ%Ft‘HﬁéWLIh ¥eroaryl Crs
wher ejligyl eiﬂfehyml sakfl, BPREWI-QLARASat S COPilkAnablttuted with both a

substj tut th one or . nore gLou ps i dependentgﬁéy
sel e 3e6d:YF ng\4 pheny] grqupy Wherginegach of said rycloalkyl, phenyl, aryl,

al kyl @nhéteroafyl gr&hp%' Kybmionaly sabsditiall GHen ondNet BREE s@bstituents
sai d agl no gr {Se g optional | y nonosubstituted or
\7 HeteRte I

di subgfi¢rend thegrop consisting b &1+ Alkgl Ci-s haloalkyl, Ci.6

pyrr OAutcgdyth}nopcpgrau@laemho, @m0} Bhldyladyihe, £1d }&Mg%hacy nyl
up; andA3 are |nd pendently C or W t
t h§ bOR §¥f Rak%& togethep isforgfediyt emgrom S%lﬁﬁe%or%cmlkyhdenyl

or CFéé«1 6 %eteifwg@n;@c @gr d%&ﬂ)aﬂ@h&ﬁl ch cﬁw -mutEﬁJb%yl Cas

Ccogpocg'gle@gy L eahRs@fgﬁvclY%ﬂnafbl %y4 heterocyclyl-Cy
cydoadukﬁlwﬂad trg:\g H&@fbcy&yiamﬂ clwshqelg%?dﬁng N%l»%l Ralkyfid&dyl, aryl-C,.5

RO
nonaoﬁ”@’é‘éﬂﬂ’hé%?f)’ﬂ)o rheéﬁf%af‘f'ﬁl @m theylideny)y %}?fjal het%TQ@Wéﬁa% | glkyl-Crs

can bgiylAPhAC Sfhevdih heac@ of s§d @)‘cld M§1 'al%flhﬁégrl%%aryl groups is
hydr oxy, alkoxy or_ - are each

i nde m@@ﬁﬂx substiuged with Pfl%ﬁ% {nﬁée Hbstifyepisindependentlyrselected from

hydr }@'(Bl}glhalﬁﬂ@{ @S)é%hé&ﬂf ’anGno, al. %Qﬁé}fﬁl‘n‘ﬁﬁb C1 o dialkylamino,
al kyl t Fa kyl', C . dydoal kyl 'C . alkyl; 9 nd° R

are taall@éﬁqgégaéifher to forma d| vaI ent group sel ect ed

fremal Mﬂeqﬁ&wto é@l&hﬁﬂ?ﬂh@ 2likyh 't&ﬁrﬁi/c'h they are attached to form a Cs.g
cycl oal kyl i denyl ,” cydoal kyl -al kyl i denyl; ‘or, R and

are tcéikléﬂlkt/]dljéle#é?c)’\ﬁlﬂﬁns’he carbon to which t hey are
at RaGhedrdeen bPEM ang¥C! oal kyl or heterocyclyl ring.

REis C;.19 alkenyl;

R® is Cy. alkyl or C, alkenyl or phenyl optionally substituted with one or more
substituents independently selected from the group consisting of C;.¢ alkyl, C;.4
haloalkyl, C,s alkoxy, amino, C;.;0 alkylamino, C;.;¢ dialkylamino, Cj.jo
hydroxyalkyl, cyano, acylamino, C;.j¢ alkylsulfonyl, C;.;o alkylsulfonyloxy, and
halogen;

RiisRC, hydrogen, Cs.¢ cycloalkyl or Cs.6 cycloalkyl-C;.5 alkyl

Zis O or NOR%

m is an integer from 0 to 2;

n is an integer from 0 to p, where p = 3 minus the number of A1, A2 and A3 which

are nitrogen;
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9. The use according to claim6 wherein in the
conpound of formula | RLis -S(O Ror -X @&0OX R X2

wo0mir1éd2wherein R is an i ndependently sel ect edREP2004/008767

radical, R2 is hydrogen or a_gs4 kyl, R3 is optionally
substituted aryl and mis 2. 10. The use according to

cl at'Tarfdl NGk & bdthiiAddJeRAGRFREMEEd Fonh BidMbap LohdstirgRifGyd
R isX CC=0Q) XR, R2 |sﬂ% ydro enor a. al k er%l'b RS stirtgfdfydrogen,

opt i dnesl |a§,ky u&d,tlii tRitdeeryalylh 16T%0W£Wbc&wd|%1tb‘@alkﬂ Ci10
cl ai reafhodhake &ypmsgcﬁl&m@qj% 6lc§c19ﬁ12§l€§155' aﬂl&l cﬁfCascycloalkyl Ci3

anX|ety dISOT syc i‘atric disord earnln

de
or c@&fvﬂ>t¢1wéletfr%%ky(%|» 1:10 #migjoaligzl, &1smm@pcarh0%sd#kﬂb Siyanoalkyl
or sqns%uaaemcwﬂd@rs s%t&atﬁlylﬁe% kg Ysg askerd a!l]ﬁ/lt Reteroaryl,

cl ai mwherej n’ sal d_conpound ‘i s_in conbi'nation Wt

sel ediefsyeargbtos vk Poeptitke Al bdipbenyl4is alkyl, and Cys alkyl

cor tiseR{tf@RUAVlIEb&RAS] 0F & 1 &Y 298 wh
ph os|oS hodi esterlase IV |% ﬁ% 13§%T%&eﬁt§§0ﬁﬂccg¥%n gach of said

to clarlanlbylwplesnyl ardaardherseiyl sreups is optiandlly subsimisd é‘flth one or

of 2 FARALIAGERS RidehendinlPLaSkid oY g%\%co%sﬁﬁgeof Cy.s alkyl,

subt;rges vvlth respec to the Suméﬁg
phar rfacchdloadkyl, Comabory:i gRinopCipy alksiaming 6110 Aislitylamino, Ciio
di sor P&yﬂh(’yle‘é AL A M P ! 1s@lfb %! €[ o Calkylsulfonyl d
rmdul}ga of “a %A C}?encleptglgsgﬂ(zscon%& {l or11kysu OHYoxy, an
conpr akngga ane el pfusdi€ Amipo egroupt iy copdieeliit negnogubstituted or
conpqﬂ%sgﬂ‘ut&j@m]jqdagm xed with at |east one diluent,

rrie

exci.pi ent,.or ca 15. A pharnmaceutical conposition

f oR” R rertgken tagether Wity tbe sragep d0 ahichthay axe #pcked form an
posi t I

Compasl P eES, Bei ol dtheTuRlicd o BTG PRERRE oF Biftaldine
armurﬁlpmdlae,cbﬁg@mmr fneg| f@trnh}zlraﬁmdm \A»%E}a4~a¢trqlverquulnollne>
one c 0
accor, %3“%%*?’83?1?%@%“‘%‘% P e AP Sl opyrimidine
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COMP S8R BT SUIRGAN'C, 2! o885, R, b bii! 8Pacptamino,

and i
aminocarbonyl, C1 y0 aminocarbonylalkyl, aminocarbonylamino, aminosulfonyl,

Ci-10 alkylsulfonylamino, aminosulfonylamino, and phenyl, wherein each of said
phenyl groups is optionally substituted with one or more groups independently
selected from C,¢ alkyl, C;.¢ haloalkyl, C;.¢ alkoxy, amino, C;.1g alkylamino, C;.jo
dialkylamino, and halogen, and each of said amino groups is optionally
monosubstituted or disubstituted with C;.¢ alkyl, or is contained in a pyrrolidinyl,
piperidinyl, morpholinyl, or piperazinyl group; and

A!, A% and A’ are independently C or N with the proviso that at least one of A’, A” and
A’is CH or CR*.

8. The use according to claim 7 wherein in the compound according to formula I:

R! is CR°RR®, CHR'RE, CO,R?, -C(O)NR®R®; hydrogen, C;.10alkynyl, C;.¢ haloalkyl,
Cy.10 cycloalkenyl, halogen, cyano, -C(=Z)R®, -NR'SO,R®, -S(0).R°,
CONRNHR® or R! is ;.1 alkyl wherein 2 or 3 nonadjacent carbon atoms in the
alkyl chain optionally can be replaced with -O-, -S- or -NR§;
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R® is hydrogen, hydroxy, C,.s alkoxy, or -NR* R"";

R? and R® are each independently selected from the group consisting of hydrogen, C;.
g alkyl, Cy.10 hydroxyalkyl, C,.¢ alkoxyalkyl, C;.¢ alkylthioalkyl, Cs.¢ cycloalkyl C;.5
alkyl; or,

R® and R? are taken together to form a divalent group selected from Cy.¢ alkylidenyl,
Cy.¢ heteroalkylidenyl, Cs.¢ cycloalkylidenyl, Cs.¢ cycloalkyl-alkylidenyl; or,

R? and R are taken together with the carbon to which they are attached to form a Cs.g
cycloalkyl or heterocyclyl ring.

9. The use according to claim 6 wherein in the compound of formula I R" is -S(0)R" or

10.

-XZC(=O)XlRf, X?is O or NR™ wherein R is an independently selected Rf radical, R?
is hydrogen or a Cj_galkyl, R? is optionally substituted aryl and m is 2.

The use according to claim 6 wherein in the compound of formula I R* is CHR'RS, R®
is X>C(=0)X'RY, R?is hydrogen or a Cy.salkyl and R? is optionally substituted aryl.

11. The use according to claim 6 wherein said disorder is depression, an anxiety disorder,

12.

13.

a psychiatric disorder, a learning or cognitive disorder, a sleep disorder, a convulsive

or seizure disorder or pain.

The use according to claim 11 wherein said compound is in combination with a
selective serotonin reuptake inhibitor, a corticotropin releasing factor antagonist, or a

phosphodiesterase I'V inhibitor.

The use according to claim 6 wherein said positive allosteric modulator of a GABA4

receptor is a selective modulator of the o, subtypes with respect to the [; subtype.

14. A pharmaceutical composition for preventing or treating disorders alleviated by a

15.

positive allosteric modulator of a GABA, receptor said composition comprising a
therapeutically effective amount of a compound of claim 1 admixed with at least one

diluent, excipient or carrier.

A pharmaceutical composition for preventing or treating disorders alleviated by a
positive allosteric modulator of a GABA, receptor said composition comprising a
therapeutically effective amount of a compound of claim 2 admixed with at least one

diluent, excipient or carrier.
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16. A composition according to claim 14 further comprising a selective serotonin
reuptake inhibitor, a corticotropin releasing factor antagonist, or a phosphodiesterase
IV inhibitor.

17. Compounds, uses of said compounds for the manufacture of medicaments and
pharmaceutical compositions as substantially decribed in the claims and in the

description.



