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cGW). These cyclic nucleotldes act as second
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i mpul ses_ fromcell surface receptors, having
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enzymes that catalyze the hydrolysis of -various cyclic nucleoside monophosphates
(including cAMP and ¢cGMP). These cychc nucleotides act as second messengers within
cells, and as messengers, carry impulses from cell surface receptors having bound various
hormones and neurotransmitters. PDEs act to regulate the level of cyclic nucleotides within
cells and maintain cyclic nucleotide homeostasis by degrading such cyclic mononucleotides

resulting in termination of their messenger role.

" PDE enzymes can be groﬁped into eleven families according to their specificity”
toward hydrolysis of cAMP or cGMP, their sensitivity to regulation by calcium,
calmodulin or cGMP, and their selective inhibition by various compounds. For example,

PDEL1 is stimulated by Ca®*/calmodulin. PDE2 is cGMP-dependent, and is found in the



heart and adrenals. PDE3 is cGW-inhibited, and
inhibition. of this enzyne creates positive inotropic

W@ewuwd44y1 PDE4 is cAMWP specific, and its inhiBPCT/U82004/011899
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causes airway relaxation, anti-inflanmmatory and
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PDE4C, and PDE4D [Wang et al ., Expression,
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i nfl ammati on and nmenory. 20 Inhibitors of PDE4
i soenzynes such as rolipram piclamlast, CDP-840 and

arifl OOEQE%{/E)Q%%H%' eall'aEéthQIn tﬂ?gﬂgﬁ)g%f aachd Vz\x/ﬁeglglgssociated with any

t her ef use reaf i’ seases
I Nkhcsmmatidnabrancispsinkteesnt i RDB4Idbpeasyrast bparifirally inactivate cAMP by

arthritis, Further, ro ram r es the co n
1 o [ ﬁij:lrlgﬁllaeeS I-I%Ep Ii%ggu?a’aon of cAMP

gc@v%/ 1s Qn}%rgn{\'ﬂ"n‘gny lbléloé\iloal grocegés mcludmg inflammation and memory.

Inhibitors of PDE4 isoenzymes such as rolipram, piclamilast, CDP-840 and ariflo are
powerful anti-inflammatory agents and therefore may be useful in treating diseases where
inflammation is problematic such as asthma or arthritis. Further, rolipram improves the

cognitive performance of rats and mice in learning paradigms.
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piclamlast In addition to such conpounds as rolipram
woanvldaael deri vati ves such as pentoxi fylline, PCT/US2004/011899

denbufyl i ne, and theophylline inhibit PDE4 and have

received attention 5 of late for .their cognition

enhanci ng ef fl@dPEamc AVP and cGWP are secondpighgaibasyer s

that mediate cellular responses to many different

hor nrones and neurotransm tters. Thus; therapeutically
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of rolipramand other first-genera
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profiles ge.g., are relatively non-enetic) whil
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proflles eg are relatively non-enetic (e.g., as

cohRmsdtheprintay side eifseish pausea aarseraesisr Tlors, thete is a continuing need to

develop selective PDE4 inhibitors with improved side effect proﬁles (e.g., are relatively

non-emetic) while retaining therapeutic utility.
25 SUMMARY OF THE INVENTION

The present invention relates to novel compounds that inhibit, preferably
selectively, PDE4 enzymes, and especially have improved side effect profiles, e.g., are
relatively non-emetic (e.g., as compared to the previously discussed prior art

30 compounds). In particular, the present invention relates to aryl and heteroaryl substituted’



30 conpounds). In particular, the present invention
relates to aryl and heteroaryl substituted" 3 WO
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conmpounds of this invention at the sanme tine
facilitate entrg into cells, espeCiaIIy cells of the
nepw@@ espmperdsst The comraupes of thieinypricant thesamg il@ﬁ facilitate entry
pr pgconpounds 5 with
%# ?igﬁ%gﬁggagﬁgjﬁﬂ{ﬁasék%&as wel | as nethods of
and corresponding pharnaceutical conposi tions for

treating a ﬁati ent, e. mammal s, . i ncl udi n% humans,
in nee 18f Pos, Hieiareiony aﬁentrnneiapw@ﬁ% methogt &preatheyizing compounds
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PDE4 enzynes or where such _an inpair condi ti on can
B 107 e sagpp agppeinent. o
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di seases by i nhi'biting PDE4 enzyies at. doses
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pyrazol e conpounds, nethods of preparing such
coﬁpb@md@un@cnwmsﬁﬁwmnﬁwc@d@aﬂnﬁng such conpounds, and
nmet hods of use thereof. The present invention includes
conpounds selected fromFormulas I, I, LI, IV, V,

VI, VI1 or VIIPETAHED DESCRIPRONROKTME IRVENTION R
ONNRX~R a

The preéent invention relates to selective PDE4 inhibition by novel compounds,
e.g., aryl and heteroaryl substituted pyrazole compounds, methods of preparing such

compounds, compositions containing such compounds, and methods of use thereof.

The present invantion includes compounds selected from Formulas I, IT, ITI, IV,

V, VL, VII or VIIIL:
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(L) RNN R3 (L) aRR3-(L) IVVVI 50. RLR RR

RO X R8 R9 X\ R8s NNNNR (L) 3 (L) -R VI] VIl
10 wherein X is CH or Ni_~®<isxa single bond;RCl- C6
2 .

st rpai/g’ﬁ hn orR?branc d al K e, erein a
115 grou opti/onal ly repla NH@ NRI N or
whi ch .I red 9
R2 . /N\N o Rs
R—(L) R*

v -V \%!
5
VI VIII
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wherein
X - 1s CH or N;
L is a single bond; C;-Cs straight chain or branched alkylene, wherein a CH,
15 group is optionally replaced by O, NH, NR', or S, which is unsubstituted
or substituted one or more times by oxo, halogen (preferably F), hydroxy,
cyano or combinations thereof; (CH,),CONH, (CH,),CON(C,¢-alkyl);
(CH):NHCO; (CH2).CONHSO,, (CH).SO;NH; (CH;),SO, or
(CH2),CO; (e.g., a bond, CH,CONH, SO,, CH,CO,, CH,CO)
20

n is0 to 3;



or substituted one or nore tinmes by oxo, hal ogen
(preferably F), hydroxy, cyano or conbi nations
w0 bheneofi1l (CH2) " CONH, (CH2) " CON(CLl_6-al kyl); ¥CHB$2004/011899
NHCO, (CH2)" CONHS02; (CH2)" SO2NH; (CH2)nSQ2; or
(CH2)"C02 (e.g., a bond, CH2CONH, SO2, CH2CO2, CH2CO
20 n isO to3; 5 WD 2004/094411 PCT/ US2004/ 011899 R1
i s al kylthavi: : rb t ' ' :
unsubst iRt ut eéy%ur(}ls%aglsn%i 1?% t%%%%eﬁgﬁs’n\%@ gﬁg dnr%lslb%l)t/uted o
hal ogen (e. g.subditided Qi) more Binke? biyshakhgeal(ky), CiyCHE,)1
to 8 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, oxo or
5 conbi natyzons ;{ fereof wherein optionally one or nore
-CH2CH2- groups’ are repl aced in each case by -CH=CH
or - 10 C=C groups (e.g., CH3, CHF2), cycloal kyl
having 3 to 8 _carbon atops, which is_unsubstituted or :
subst T tuted GHS! BFRGT &t Fiben BYPIa s uasz»@ﬁtﬂateﬂwr substituted one
having 1 to [ 1 ORS, ot : :
(e.g., cycl oéé%%%@eig gﬂﬁéﬁ’e? gg% Wg&grgtgﬂ“ﬁ fﬂ%%hﬁ;rgm optionally
sat ur at ed, pant bainbye €310t gdups afeutplycedin sattucaat by -CH=CH- or —
having 5 to 10 ring atons .| ch at least 1 ring
0atomis an hg{gggaméoﬁgoﬁigéﬁgké’3-thienyl,
2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or nore tinmes by
hal ogen, arykycladlkyll havifg a} kiox$§, capamogtomal odeciatiedunsubstituted or

a1 Ky1am no,  BYHRYTEHRNS, o Tsb e SReot R aIEg paving 1 o 4 carbon

(e.g., tetr awdrRlomdintions BEMbS d&.ag\é,i AloPeht9l4 carbon
atonms, which is unsubstituted or substituted one 25°

150r nore tines by hal ogen, CF3, OCF3, alkyl, hydroxy,

al koxy, nitr g heterocyclic group, which is saturated, partially saturated or fully

unsafurated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or more times by halogen, aryl, alkyl,
20 alkoxy, cyano, halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino,
alkylamino,  dialkylamino, or  combinations thereof (e.g.,

tetrahydrofuranyl),

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
25 | or more times by halogen, CFs;, OCF;, alkyl, hydroXy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g.,
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof,

30



nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,
di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,

wey@no944acyl , al koxycar bonyl, al kylthio, PCT/US2004/011899

al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acyl ani do

I VA LR Y g—
T US2008TOBRucANEAL N 108,y 1B A0 s o g
Ral ogen,  CF3, “O0Fa, Al kyl o DYy ol Koy L0, e
met hyl enedi o@ﬂ,m%t DR G%Bgy ARP e oaof){@i}/{yéfﬁ}ﬁl@qiyaﬂcoxy, carboxy,

di al kyl am no, r a X y
5 y cg?lidgxy gir %ﬁ{%c,amaéﬁk};l %’lﬁ#lgﬂ’}é, aAlkS R, §lkylsulphonyl,
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cyano, acyl,

al kyl sul phi nphenadyk wkglampdoosg., acetheindyy andceylxyde.g., acetoxy), or
(e.g., acetam do), .and_ac xy .(e.qg.,.acetoxy), or

conbi nati ons CPW@%“@HPHS(@?’&&&%W%’ @H@P{R?FB%’é}azyl ), a
partially unsaturated carbocyclic group having 5 to 14

carbon atons, 10 (e.g., cycl ohexenyl,
cycl ohexadi emypartialhdamsatyratad datbetydicy ghoop dyakingehyé )14 carbon atoms,

which is unsubstituted or. suhstituted one ar r
times by hal geg%n CypRsenyL 8}'&%? lﬁ?ﬁr Bl,d_aE aﬁ%ng,i) teg%}’dmnaphthenyl)’
or combi nat i @gcH ﬂ@%ﬁﬂi%ﬁuﬁ&?&%(@@%ﬁﬂ%d%&'oP%qd‘%e ‘ci%lselgg halogen, alkyl,

carbon atons, wherein the al kenyl portion has

to 5 carbonakospmsitrodtyeho,iozomrsiohbinatione themof,
substituted, preferably in the aryl portion, one or
nore tinmes by hal ogen, al kyl, hydroxy, al koxy, nitro,

net hyl enedi oxyylalRéddy hewiaslisax Y6 @M diOatodk kih@8ine alkenyl portion has
di al kyl am no, = hydroxyal kyl , hydroxyal koxy, carboxy, ‘

cyano, acyl, up [t é‘wmlmjmﬁ,,whig]n ﬁ(g/unqub@jtuted or substituted, preferably in

al kyl sul phi nyJ_, sul phonyl heno cyl am.d
oLyt B0 e ) . BRPRY o DSREYY nAGUERTIR ot
conbi nat i onsnite medhylegediadye eOsYdldioxal KMino‘fll aBYPamino, dialkylamino,

which is saturated, partially saturated or fully
unsat ur at ed, NyEeKYAEKS. thydiaxyelkagy.acamexy.n i hagtl, alkoxycarbonyl,

least 1 ring i's . 0.0 whi.ch is .
unsubsti t ut e%@gr sUb%??PIﬁl{;i‘éIB%Onélk?rSﬁ%&ey lti%eélowf acylamido  (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof,

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom, which is unsubstituted or substituted one or more times in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the_

alkyl portion by halogen, oxo, cyano, or combinations thereof, or



25 the heterocyclic portion by hal ogen, aryl, alkyl,
al koxy, cyano, hal ogenated alkyl (e.g.,

wao eooftlognoret hyl ), nitro, oxo, am no, al kyl am POI/US2004/011899

di al kyl am no, carboxy or conbi nations thereof and/or

substituted in the al kyl portion by hal ogen, oxo
cyan, or co nt?b’ﬁlﬁfﬂfkﬁh’ékﬁ %@Y‘é‘éf"’ 100} 6 PARREN 0P §044 Fyclopentylethyl and

PCT/ US2004/ O%%gl.ggr.op%fﬁ:ét k\Wn@ |1§34.{n|sﬂl?s\f (lglﬂgd bri@bdtfuted one or more |

car bon atons cyclofentyleth
cycl opr opyl rminmaﬁIb)y,hawyen,mmosalkplsuﬂmsmbhnattleds Ofereof;

‘substituted one or nore tines by hal ogen, oxo, alkyl

or conbinations thereof; 5 R3is H alkyl having 1 to

58 carbom3at ogsyy Which is unsubstituted or substituted

10

one or nore tlnes by hal ogen, oxo, or conbi nations
t hereof wherein optlonally one or nore -CHQCHQ

92:? ! %_S S: gu Leﬁ((ygﬁquné %Qré&% %qu)sy Wh}g%p\F BB%bshtuted or substituted one
n-butyl, t.- opubyte tinkC hgahkibed ahﬁ(@g o $nBnS@ROhereof wherein

at ons, V\,hl ch is unsubstituted 6r substituted one or
nmore times byphedabyeme oramore -QkCH,- groupemts replacedisn each case by —

naving 6 1o FREEHoH BEome A LA Kerm s CEb ot n-bu, o

substituted gmgl), or nore tines by hal ogen, alkyl,

hydr oxy, al koxy, hal ogenated al kyl, hal ogenat ed
al koxy (e.g., OCF3), nitro, nethylenedioxy,

et hyl enedi ox alky |
hydr oxyal kyl X}’ﬁq 3@%”&}%1{}%3@ r Bzg 85171511 av%lgbyfs unsubstituted or
al koxycar bonydbsnﬁ&tédlkihé lat @moralthﬂéssw Ih'ﬁlo%}éh ; oxo, alkyl, or combinations
al kyl sul phonyl arylsulphln I aryISU|phonyI phenyl ,

5 hal ogenat ed PHese§( egpﬁﬂﬁ%ﬁ?ﬁ’(a@Vhéwﬁ)(e g., acetoxy)
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acylam do (e.g., acetam do), imdazolyl, pyridinyl,

mor phol i nyl, pi peradinyl, piperazinyl, tetrazolyl,

al kyl sul phonanyl Be/if€6 @ 14 ehbét 3SR - WHERis unsubstituted or substituted one
aryl sul phoni mde (e,g., CoH5SOR- NWKI}) or

conbi nat i ons°% FFedigEeby halagranglkyl, BissHvphetkoxy, halogenated alkyl,

cyanophenyl, » halogenated alkoxy (e.g., OCF3), nitro, methylenedioxy, ethylenedioxy,

amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,A
arylsulphinyl, arylsulphonyl, phenyl, halogenated phenyl, phenoxy,
acyloxy (e.g., acetoxy), acylamido (e.g., acetamido), 1m1dazoly1 pyridinyl,

morphohnyl piperadinyl, piperazinyl, tetrazolyl, a]kylsulphommlde (e.g.,

CH3SO,-NHCO-), arylsulphonimide (e.g., CgHsSO,-NHCO-) or
combinations thereof (e.g., phenyl, bromophenyl, cyanophenyl,

nitrophenyl, fluorophenyl, difluorophenyl, trifluoromethoxyphenyl,
methylphenyl, dimethylphenyl, methoxyphenyl), '

heterocyclic group, which is saturated, partially saturated or fully

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an



ni trophenyl, fluorophenyl, difluorophenyl,
trifluoronethoxyphenyl, nethyl phenyl, dinethyl phenyl,

woreiohoxsphenyl ), 30 heterocyclic group, which PGI/US2004/011899
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sat ur at ed, partially saturated or fully unsaturated

having 5 to n ato in which at least 1 rin
atomis an éJO 2% Gfllls P@YWWGE@%@@e@IOH%)OWOTe times by -

ﬁn ?te 0 {r} neV\Q i g gallog arF glg{é?,’sﬁ}}g )})I? Q1kg§%,r ox‘f/’p,teh%ﬁéé at )}9 €g Otrifluoromethyl),

hal ogenat ed halbgéna(ﬂ galkosty, i fuitugr anethylphgdioxy, ethylenedioxy, amino,
halogenated l.enedi o

n ,
et hyl enedi ox$ %ﬂ%ﬂ% Alalgylﬁml% groxag]gpfﬁéxprgqﬂxm}koxy, carboxy, cyano,

hydr oxyal kyl Y dr OK%ALEBYNy1, CasIRe: cy 1 Y1\ alkvisulphonvl
al koxycar bon?/(I:}lT al kyl'thi o, A kyl su Mguﬁ]ﬁﬁ yisuiptionyl,

al kyl sul phon yﬂylsulpimyyl,s Ldrp]sulphbnyl,a rpheay] phaogénatquherhehyl, phenoxy,

Al ky Dol phonkats, IPGRLG v Al PHRIG A | srfdplorimide, eyl oxo

acylam do (e e c [
(ey e I( da(%lamﬁ% t@%ﬂ d&kﬁanﬁﬂo)bg(ﬁtzj gglﬁfniélgﬁéns; nﬁ‘ér@&f (e.g., pyndyl

aryl al kyl hameﬂg’lpﬁ’rld(?ﬂ benzoahlbmiml),at ons, which is
unsubstituted. or substituted, preferably in the aryl
portion, one or nore tinmes by hal ogen, alkyl,

hydr oxy; al ké}?'}y‘asH( ah@ﬁl@@a‘ﬂ ad ab kydrbdif - dorkE; 3)Mh1ch is unsubstituted _or
hal ogenat ed al koxy (e.g. OCF3 nitro,

met hyl enedi o&gbstl@t@yp@:ﬁ@dblng theapityh port@nkymeam more tifes by halogen,

glyglngyl g(r:nylnoalkgly %g V%X’r %%RW Wair ox%tteﬂ kagﬁ(}x (e gaélp3),x1¥a’loge11ated alkoxy

al kyl sul phi n?élg @tCky| sitd hﬁ@&kf}en&iﬂdkﬁ Uétﬁfrlbﬁlédmxy, amino, alkylamino,
aryl sul phony phen [ halogenated phen henoxy

acyl oxy (e. gdial ymn%xﬂydrcawﬂ%h dldd(Oéiyglkoxsac @tadmxalo)cyano acyl,

oot bns SRS RO, RGBT LGl s,
20 portion barylsalh)hgxeﬁ, phxayl, Cb{eﬁ@ganatéﬁ @ﬁmylnqﬂm@@@ acyloxy (e.g.,
thereof (e.g., benzyl, nethy Ibenz - but yl benz

net hoxybenz chetoa,y)m ﬁ%@@’é}é’n £§;g 2 }/%ﬂ@b eﬁ:iryzolyl liylsulphommlde
di fluor Obenzéﬂll'suli)ﬁbrﬁﬂnli'@é' %?%Bﬁlﬁrﬁﬁgﬁy {hereof and/or substituted in the alkyl

portion by halogen, oxo, cyano, or combinations thereof (e.g., benzyl,
methylbenzyl,  t.-butylbenzyl, methoxybenzyl, dimethoxybenzyl,
fluorobenzyl, ' difluorobenzyl, triﬂuoromethylbenzyl,
trifluoromethoxybenzyl,  chlorobenzyl, aminobenzyl, nitrobenzyl,

methoxycarbonylbenzyl, methylsulfonylbenzyl, phenethyl, phenpropyl),

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an_
N, O or S atom, which is unsubstituted or substituted one or more times in
~ the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy, halogenated
alkyl‘(e. g., trifluoromethyl), halogenated alkoxy, nitro, methylenedioxy,
ethylenedioxy, —amino, alkylamino, dialkylamino, hydroxyalkyl,



trifluoromethoxybenzyl, chlorobenzyl, am nobenzyl,
ni trobenzyl, nmethoxycarbonyl benzyl,

woreiohpdsul f onyl benzyl, phenet hyl, phenpropyl ), PCRBESH04/011899

het er ocycl i c-al kyl group, which is saturated,
partially saturated or fully unsaturated, haV|ng )
10 ring at onBydrexvalkety, atcarioxys $y#iong 2aYle maﬂ@xﬁ‘?\afbwyl alkylthio,

0 S at d t
or o:mr eat ?mas Suﬂ)thﬁlé' 1 eéhég i\}ﬁ#tyg pgilt“ﬁgﬁﬁ%f lé{fﬁ&g@{b%yl phenyl,
al kyl, hydr o&mog@{a[@alx?jheﬂﬁl phenadye dacHbxg| kytradotylg alkylsulphonimide,

tri fluoromsth )l ogenat ed al koxy, nitrao
net hyl enedi ofgylsulphopinidaedylo 0310, %Frﬁql?ﬁﬂnaéw%? f‘}ﬁﬁ?orf@nd/ or substituted in

B L U BRI s ot e

acyl, al koxyesridamgthyal kyl t hi o, al kyl sul phi nyl,
al'kyl sul phonyl, aryl sul phinyl, aryl sul phonyl, phenyl,
hal ogenat ed phenyl phenoxy, acyloxy, tetrazolyl,

al kyl sul phoni, Qﬁkyl?@gyg%hg RORI 18 BShon afnd (e.%,’é@yécll%e[mylethyl and

corrblnatlons er eo rsubstituted 1n 5t
portion by hajdgenpyloxthyl)cwerch ionunsustifutat borsbstituted one or more

t hereof (e.g ri dyl meth cl oal k k havi n
104 to 16 carbaﬂleagzysh%Og@,gxoyaé%ﬁoa;ys@ﬁﬁlgmaegﬁ}ﬂ %ﬂ% )

cycl opropyl net hyl ), which is unsubstituted or
substituted one or nore 10 tines by hal ogen, oxo,

al kyl or conbiknayalloifavingBeof, cathonaltdoxyal kyl havi ng 3
to 8 carbon atons; R4 is alkyl having 1 to 6 carbon
atons, which is unsubstituted or substituted 15 one

or morerti meg hy %/Irlﬁlvf?l%elnto ©%8rboR atdrNTRIAG IsARSubMALEPhr substituted
wherein optionally one or nore - CH2 CHe- groups are

151 epl aced i n esclr cagre tiyes b@—lﬂhbgenoroxopﬁccognbmpgns thereof wherein

5 20 al k 1t
St ons, i enoP Y 58 OF CREE AL SeC B SP P8 ropfiged B cach case by -
CH=CH- or —C=C- groups (e.g., CHa);

R°  isH,

alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, oxo, or combinations thereof wherein-
optionally one or more -CH,;CH,- groups are replaced in each case by —

CH=CH- or —C=C- groups (e.g., CHs, C;Hs);
R®  isH,

alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one

or more times by halogen, oxo, or combinations thereof wherein

optionally one or more ~-CH,CH,- groups are replaced in each case by —

CH=CH- or —C=C- groups,

10



or nore times by hal ogen, oxo, or conbinations thereof
wherein optionally one or nore -CH2CH2- groups are

w0 ephaeadl i n each case by - CH=CH or -C=C grecpBs2004/011899

15

20

25

30

(e.g., CH3, C2H5); 25 R6 is H, alkyl having 1 to 6
carbon atons, which is unsubstituted or substituted
one or nore times by hal ogen, oxo, or conbinations

t her eof wher gj |
groups are r%ﬁn aélg}g HWI%‘%E% tl)ySOE%b&{ déﬁé? ufﬁ'r@aC"Q unsubst1tuted or

groups, 10 VndGddd08ded b nfdd /tiﬂ&%(lﬁ)ﬁh@]bg&ﬁgoxo alkyl or combinations
cycl oal kyl haV|n% 3 to 8 carhon atons, which is

unsubst i t ut ethesol (@&bYAWGHEY: one or nore tinmes by

hal ogen, oxo, alkyl,, or conbinations thereof (e.g

cycl opentyl), 5 cycloal kyl al kyl having 4 to 16 carbon

atons (e.g., ceycdlioyaliRyly hetifgy 4 tanikd cabod ojpnwpie greeyeydpentylethyl and
whi ch is unsubstituted or s bstltute

{imes by hal BHMPRoRKGEtaDk TG 1 BRBRGENGnG: FRERBgfd one o more
10 aryl “havi g&g?bg ‘ﬂ%ﬂ)?enc %5{9?&(0}?%93&%%@1!1&% théreof,

unsubstitute tut € nore tines by
hal ogen, CF3, OCF3, alkyl, hydroxy, al koxy, nitro,

hyl di i
SF ;| ﬁyfgﬁ, ngé%/ %E;g%/ lg%}g? I of%n ﬁtgg]}sg‘g({ﬂgﬁ%ﬁgﬁug%ﬁ}lfﬁgg, substituted one

cyano, acyl I oNQVaF-To o] yﬂl ﬁ| t@@ lkyl, hyd e .
alkylsulphonyf Fiﬁﬁé ghgﬁ§e gﬁénoxyf §c31aﬁ¥é%X“ alkoxy, miiro,

(e.g., 15 anﬁﬂamﬂwdexandhabyhbqyn(en@no ag@w&myyo oflialkylamino,

Crons. iy onvESkdbis Rk Sl (P 681 Morsoarbony,

preferably inpythg arédkl@xﬂﬁlh OB  epfidn byvlamid .
hal ogen, CF3, & = 3, al k P 2p ?ogy?ﬁﬁffgxip nP??o ¥ylamido (e.g.

met hyl enedi oxge,tarmtdh);laedqewlmoy e. RCalioRmb OF gcpmymamqgéhereof
di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or
substituted, preferably in the aryl portion, one or more times by halogen,
CF3, OCFs, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino; alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or

combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is_
unsubstituted or substituted one or more times by halogen, aryl, alkyl,
alkoxy, alkoxycarbonyl, cyano, halogenated alkyl (e.g., trifluoromethyl),

nitro, 0x0, amino, alkylamino, dialkylamino, or combinations thereof, or

11



cyano, acyl, al koxycarbonyl, al kylthio,
al kyl sul phonyl , al kyl sul phonyl, phenoxy, acyl am do

W@ 200g/0944acet ami do), and acyl oxy (e.g., acet oxyPCT/U82004/011899
conbi nati ons thereof, 25 a heterocyclic group, which

i s saturated, partlally saturated or fully
unsat ur at ed, ahasi¢ragyBictadkyl @reups gvhighoisssaiimatodhi pektially saturated or fully

Leest ot "B Bl 00 A ot L tom s o
unsubsti t ut etN a oﬁSQﬁdnll twttieldl isameuisstitdY®d 6r $ubB®tSitddYone or more times in
hal ogen, aryl, alkyl, _alkoxy, allsoxycarbonyl, cyano,

hal ogenat ed Angcyheteracyplic portianydonkalegan) | aryb milleflo, alkoxy, cyano,

T T

het er ocycl i c-dilkylhmigio9 darboxiio€ Roindiraebny eHefdf and/or substituted in the
partially saturated or fully unsaturated, having 5 to

10 ring at omBlkyhPGUior By delogaoro1c AT SOBIRITaE OB thenqof;

0O or S atom which is unsubstituted or substituted one

or nore tines in the heterocyclic portion by hal ogen,

aryl, aRRyl, isiHkbalygens yanliryl Baviiay Dge6 atbon atdayd wherein optionally one

(e.q.,. trifluoromethyi nitro, 0xo, am no,

10al kyl ami no, CHIBMRy g&%}pso%@ replagssnisi paahi eag by —CH=CH- or
thereof and/ op=pubsi; ts‘éh@ félﬁ e allgjl lf%;hnéﬁg tithﬁg op)éulﬁtltuted one or
hal ogen, oxo, cyafio, "or co |nat|o ereo

hal ogen, or akkgﬁnhabyhgbgmto 6 carbon atons wherein
optionally one 10 or nore -CH2CH2- groups are
replaced in each case by -CH=CH or -C=C groups and

wher ei ngfhe ali u - :
e a8 1% B Kbt ES)DRLS 01 6 ORI ol o
15having 1 to &%@fwfﬁ-@mpwhmrephcanbMWan]abdsy btynéIHﬁCH— or —C=C-

S O e YR e SRS St RR o 88 ome or more
unsubst i t ut egr@s bsURB e é&tf?}@rcﬁ@? &Z%E@H(R,‘IEZC Hs! @85 h)¥roxymethyl, 2-(2-

hal ogen or ﬁdrox yl (é.g
hydr oxymet hy yerXX)EIOPBYy mydwymeﬁw)L caryly,ooloretimpbly] having 2 to 6

?gr go?(y,et ﬁloi%g&g&ﬁ%q haw}éqg‘t}’éf} E‘ﬁ"g& %bﬁ(gl taglglgb%r]:o 6 carbon

20 atoms (e.g., CH3CO) or phenyl; and
R’ is halogen (e.g., F);

and pharmaceuticaily acceptable salts thereof.
25
In accordance with the method aspect of the invention, there is provided a method
of treating a patient (e.g., a mammal such as a human) suffering from a disease state (e.g.,
memory impairment) involving decreased cAMP levels and/or increased intracellular
PDE4 levels, comprising administering to the patient a compound selected from
30  Formulas I, 11, 1L, IV, V, VI, VI or VIIL:

12



20 atonms (e.g., CH3CO, or phenyl; and RO is hal ogen
(e.g., F); and pharnmaceutically acceptable salts

WO beneofs11 25 I n accordance with the nmethod aspenuSh4/011899

10

15

the invention, there is provided a nethod of treating
a patient (e.g., a mammal such as a human) suffering
froma_di sease state (e.g-0 BQDry i ppai r ment
inval/V@ creased cAl ¢

i ntracel k: PDE4 | evel s,

X
LR PR A , VIl or

&
1’2‘NV\D 2004/ q/94411
PCT/ US2004/ 011894 5 @ ROR

R RR ’?XR8 N~N

OR2 NN O R6 N N LQt)RRa()‘RR(L)-Rs NI L—FR®
RR /O R7 R Rl R7 aWX)RsON%RXRa R23~N‘Nq
R3 (L) R6 3ILR) ~N -(L) Ra B -(L) 51VVWV I

R

VII VIl

. wherein

X iIsCHorN;
L is a single bond; C;-Cs straight chain or branched alkylene, wherein a CHj

group is optionally replaced by O, NH, NR', or S, which is unsubstituted
or substituted one or more times by oxo, halogen (preferably F), hydroxy,

13



RORT RL/~R7 91 ~891 ~8RXRRXY8 NNNN
R3 (L) (L)-R3 10 VII VIIlI wherein Xis CHor N 15

w@.2008/02448i ngl e bond; C1-C6 strai ght chain or branutkmds/ 011899

10

15

20

25

30

gﬂ k)(/gl erll"c:, \Mlller ein a CH2 group is optionally repl aced

y Q , NRI, or S, which is unsubstj

subst it ut ed CB# 6F W%@ﬁ%éhﬁﬁof@@ﬁzﬁrg%tog\g%h?&H'A‘)HCON(CI-F&&YD?
(preferably s g% XY ek @@3%{94/0 .

PCT/ US2004/ 6@{%)@ c(?/anécg?)”%go i'nat i ohs "ﬁgzgg%; (CHSOz; - or
(CH2) , , CONH(CHRRID, (NG Bnd-GHIGONEL SQLEHCNHCE,CO)
(CH2) , CONHSQ2; (CH2) nSO2NH;, (CH2) nSQ2; or (CH2)nCO2

(e.g., a bond, CH2CONH, S, CH2CXR2, CH2CO) 5 nis O

to 3; I%! i s;ahkyl.having 1 to 4 carbon atons, which is
unsubstitutéd or ’substituted one or nore tines by

Pal ggen E)e. g., CH3, vaHFZ); 10 R2 is H alkyl having 1
0 car,bon at ons, ich js unsybstituted or - .
subst i tRit ed 1%?1]23’1 gk 4 FR mﬁa‘f’%@% i, unsystifyted or
conbi nat i ongy;b AR bndBEMEiT AR YA dett (c.8NEH CHI

- CH2CH2- groups are repl aceed1 I n each écas(egﬁy}-g’CH:CIEf
or - 15 G=C groups (e.g., CH3, CHF2), cycloalkyl
having 3, ta & carbon' atons, which is unsubstituted
or substitdf&d one or nore times by hal ogen, oxo,

al kyl having 1 to 4 carbon

alkyl having 1 to 8 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, oxo or combinations thereof wherein optionally
one or more -CH,CH,- groups are replaced in each case by —CH=CH- or —
C=C- groups (e.g., CHs, CHF,),

cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon

atoms or combinations thereof (e.g., cyclopentyl),

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having.S to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-fetrahydrofurany1), ‘which is
unsubstituted or substituted one or more times by halogen, aryl, alkyl,
alkoxy, cyano, halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino,
alkylamino,  dialkylamino, or  combinations thereof (e.g.,

tetrahydrofuranyl),
aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one

or more times by halogen, CF; OCFs, alkyl, hydroxy, alkoxy, nitro,

methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,

14



atons or conbi nations thereof (e.g., cyclopentyl), 20

a heterocyclic group, which is saturated, partially
waaaouoetsed or fully unsaturated, having 5 to BOI/DE2004/011899

atomsinvvhichatIeastlringatomisan N, O or S ‘

atom (e.g., 3-thie ,

3-t et 5 ahydr of HY‘BHWa;{kylm}’éWXD’§H<O&hs GerbPKY.uCERNoer acyl, alkoxycarbonyl,
substituted o no, A ar al kyl

25 al koxy, Cyglggﬁ)ﬁlﬂ eﬁg%l%] a@lﬁgy %ﬁ%? ﬁ%ﬁgnyl Bﬂehoxy, acylamido (e.g.,
trifl uoronet hydejamidd), kad aoiexy @rs. m@etoxy’zlﬂ ki t@nbifSions thereof,

di al kyl am no, or conbi nati ons t her eof (e.q.

tetrahydrofuranyl), aryl having 6 to 14 car bon at ons,

TR s USRI PN P U, P i

nitro, net hy$1é>mﬂinited}(y1;ef@wiylm rnlmjmgkporuam O or more t1mes by halogen,

al kyl am no, 4 WD 2004/ 094411
PCT] US2004) oﬂi@@@éfay%l?}s‘xw‘lmw’ alkyy BittpamRdiugonedioxy, ethylenedioxy,

car boxy, cyan C
al kyl sﬁl ohi nyélg’ﬂn% iﬂ; lgﬁl}lﬂg)g)ﬁ a‘i@lm]ﬁ%h xdlgﬂ@ﬂé};l Pgdrmayalkoxy, carboxy,

(e.g., acet aviado) acyn dﬂ(@txyctanb(qnyd ealgl;ylthmg: eﬂlq»lsu)lphlﬁ)j’l alkylsulphonyl,
conbi nati ons thereof, aryl al kyl havi ng
10carbon at ons, PRRAPER 3rC¥ @% §1gr’t?tﬂe@&“6‘?) aéléb%‘tylqul)’t 8-, acetoxy), or

f bly i y s by
b SRR FRACHEF, 000, B

met hyl enedi oxy, ethyl enedi oxy, am no, al kyI am no,

Siyglngyl gg,ro ap%g@(@}ég %‘#ﬁ edh%%y%ypf%/lm k%)l% haV1 o bg 0’14 carbon atoms
al kyl sul phi nyk.g., QJyKMhé&-éln?h QS}MbhexJagleﬁgz‘F N1, %ﬁbf't@ffﬂh?@ronaphthenyl)

" (e.gq., acetamdo) and” acyl oxy (e.g., acetoxy),
13conbi nat i ons whiel édfns(l@h@lted blemwyﬂlt,utadl dﬂemmd&ernm;ds)by Imlogen, alkyl,

partially unsgt urat car bogc C|IC 5to 14
car bon at ons, 06% 18 > 810 %}%nﬁﬂ&?ga enyl ,
indanyl, and tet rahydr onapht henyl ) 15 which is

unsubstituted or substituted one or nore tines by ‘ .
hal ogen, al kyrylalkenyg drying i tor s, carhematomexwherein the alkenyl portion has

‘conbi nat i ons u&aqg rSe&frbon atoms, which is unsubstituted or substituted, preferably in
20 the aryl portion, one or more times by halogen, alkyl, hydroxy, alkoxy,
nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,

hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,

alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof,

25
a heterocyclic-alkyl group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom, which is unsubstituted or substituted one or more times in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
30 halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,

15



aryl al kenyl having 8 to 16 carbon atons, wherein the

al kenyl portion has wup to 5 carbon atons, which is
wop®dybsuit ut ed or substituted, preferably in POI/UkK®04/011899

aryl portion, one or nore tinmes by hal ogen, alkyl,

hydroxy, al koxy, nitro, nethylenedioxy, ethylenedloxy,

ami no, al kyl dml]mdammomcklﬂppmph@ombmdpm(mw)ﬂ and/or substltuted in the

hyd | k I k b
A ky b or AP BORRR RO BB B B ctoot or
acylam do (e.g. acettam do), and acyl oxy (e g.,

acet oxy), or corrbl nations thereof, 25 a
het er ocycl i chlR@/u(y]@HWb[l‘iaVl%l‘*dﬁ 16 carRpmraaredi (e.g., cyclopentylethyl and

partially sa f un havi

5 10 ring atons ‘i:%lgﬁro }/Ighetlg}ﬂ \éhalg i%ﬁ nbgshgl?%d of $u gsﬁm?[ﬁﬁ one or more
0O or S atom tl‘ﬁrfb!s(bbrhlal‘bgbhlﬂ?obtbsdlkﬂ?llbtredmgﬁlaﬁbﬂﬁﬂhbﬁeblf ed one
or nore tinmes in the heterocyclic portion by hal ogen,

aryl, alkyl, alkoxy,, cyano, 30 hal ogenated alkyl
(e.g., Blfl%ggonethyl), nitro, oxo, am no,

al kyl anm no, WO 2004/ 094411 PCT/ US2004/ 011899

di al kyl am no, carboxy or conblnatlons t her eof and/ or

substituted in the.  alkyl portion by hal ogen, oxo
10 cyano, or cofhBavighk tq %é‘i‘fé@ﬁ atogys, Wb%lléﬁnﬂ“bwtaieﬂw substituted one

having .4 to llqng‘l%r l?liﬂ%y ;)9 nEV\%&%%lg oxoCVS} ?ﬂl{'ﬂ){%tﬁgp y hereof wherein

and .5 cycloprop i S unsubs
substituted optiomilymneer nidree€HbgHRaLogen areODeplacétl kiyéach case by —

or conbi nat i hereof; R3 is H 10 alk having 1 to
8 carbon at oﬁ:gﬂs dﬁn%‘h‘@s CuBuBs (§- But%@So&}gGHé}H P@F‘é&’l n-butyl, t.-

one or noreytifyes by hal ogen, oxo, or combinations
t hereof wherein” optionally one or nore - CH2CH2-
15 groups are replaced in each case by - CH=CH or C>C>

groups (e.g CH3 n- but yl ,

butyl), 15 c%%gfsﬂyﬁ_' ‘ﬁ%l%éo 5 Ea‘gg%aart%ﬁ éi‘fhé% is “unsubstituted or

whi ch is unsyhstifutddt 885 8F more times by halogen, oxo, alkyl, or combinations
thereof (e.g., cyclopentyl, cyclohexyl),

20 aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, alkyl, hydroxy, alkoxy, halogenated alkyl,
halogenated alkoxy (e.g., OCF3), nitro, methylenedioxy; ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,

25 arylsulphinyl, arylsulphoryl, phenyl, halogenated phenyl, phenoxy,
acyloxy (e.g., acetoxy), acylamido (e.g., acetamido), imidazolyl, pyridinyl,
morpholinyl, piperadinyl, piperazinyl, tetrazolyl, alkylsulphonimide (e.g.,
CH3S0,-NHCO-), arylsulphonimide (e.g., C5H5802-NHCO—) or
combinations thereof (e.g., 'phenyl, bromophenyl, cyanophenyl,

30 nitrophenyl, fluorophenyl, difluorophenyl, trifluoromethoxyphenyl,

' methylphenyl, 'dimethylphenyl, methoxyphenyl),

16



substituted one or nore tinmes by hal ogen, oxo, alkyl,
or conbinations thereof (e.g., cyclopentyl,

weywhomaxyl ), 20 aryl having 6 to 14 carbon atPemEUS2004/011899

whi ch i s unsubstituted or substituted one or nore

ti mes by hal ogen, al kyl, hydroxy, al koxy, hal ogenated

al kyl, hal ogenat ed al koxy (e.g., OCF3), nitro,

nethylened|04y L epgdho y

di al kyl am no, hf59%¥§a%% # %ﬁ§ghoxya%ﬁg@%f %Qﬁ@%ﬁsaﬁumed or fully
cyano, acyl, mskmlmy&tahbﬂngﬁ to dIOIq‘yﬂg dtoms in which at least 1 ring atom is an

alkylsupphonyl yl sul hon 25 aryl sul phi nyl , i
aryl sul phonyl*, N, (Bl?é yfom, ér}ﬁ]tslél?f tihHethor Subé%@%/f‘éwe or more times by

sacyl oxy (€. g.pg] ) hy&§%¥1aﬁﬂ%cﬁ<§l ﬁﬁo ertated dﬁf{@"@ego)tnﬂuoromethyl)

I m dazol yl, pyri |ny ) per
pi per azi nyI haigenzted yblkoay,k ylisol pﬂnemylnnddaog}a gathy_enedloxy, amino,

OS2 M Bh UBlS e oo T eRopnbAyY, darbory, cyano,

cyanophenyl, 330 ni hiephe | fly RRBenYMk sudohinvl  alkcvisuishomel
d|f|uorophenyl91tr|fluoroms{/hox H{%’ ylsulphinyl,  alkylsulphonyl,

met hyl phenyl ,ardsuiphihyl, phle'i‘sjalphorryelt hp]xgtpflhe rhalggendt6d Wehenyl, phenoxy,

2004/ 094411 PCT/ US2Q04/ 0 t.er oc) I|c
Ouhich is sat dFEP&Y, arzpﬁi @(Y&%@B}Pﬂf@ %Pﬁ’;gmmlde aryl, oxo,

unsat urat ed, JBaMhD Qe‘go é&tzﬁhﬁw) aBP"G‘brﬂH’inM% hth@lteof (e.g., pyridyl,
|l east 1 ring atomls an N, S atom which

unsubstltutedmﬁhﬂsﬂbbﬂﬂkmz@hwob® or nore tines by 5
hal ogen, al kyl, hydroxy, al koxy, hal ogenated al kyl
(e.g., trifluoromethyl), halogenated al koxy, nitro,

met hyI enedi O&Vylalﬁylh)hlaﬂﬁng Oy ,16a8hMen atdhisy VLK Ois unsubstituted or
di al kyl am no, hydroxyal hydroxyal koxy, car boxy,

15cyano, acyl subgtikesds @@f@@hw 1n thp layyl toeirtagn, one or more times by halogen,

20

25

30

B SRS BT s s

acyl oxy, tet (@gODﬂFg) ah{fyl et HIMAR TSI YE ethylenedioxy, amino, alkylamino,
arylsulphon|n1de aryl, oxo, _acylamdo ﬁ?'
acet am do), 6rledBinaat hXﬂﬁ%X}taﬁ*’é/ﬂaedFY%@(}@ OszierH]WX}’, cyano, acyl,

rln6et Eglr ggrni g%/ Eﬂco;z?%%%ﬁi aﬁi{%un §u@k¥ ?XBF%JI hﬁiﬂflsucllphony? arylsulphlnyl.
arylsulphonyl, phenyl, halogenated phenyl, phenoxy, acyloxy (e.g., .
acetoxy), acylamido (e.g., acetamido), tetrazolyl, allcylsulphonimide,
-arylsulphonimide, or combinations thereof and/or substituted in the alkyl
portion by halogen, oxo, cyano, or combinations thereof (e.g., benzyl,
methylbenzyl,  t.-butylbenzyl,  methoxybenzyl,  dimethoxybenzyl,
fluorobenzyl, difluorobenzyl, trifluoromethylbenzyl,
trifluoromethoxybenzyl,  chlorobenzyl, aminobenzyl, nitrobenzyl,

methoxycarbonylbenzyl, methylsulfonylbenzyl, phenethyl, phenpropyl),
a heterocyclic-alkyl group, which is saturated, partially saturated or fully

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an

N, O or S atom, which is unsubstituted or substituted one or more times in

17



15 substituted, preferably in the aryl portion, one or

nore tines by hal ogen, alkyl, hydroxy, alkoxy,
whadoegenat ed al kyl (e.g. CF3), hal ogenated al kORgT/USB®04011899

OCF3), nitro, nethyl enedi oxy, ethylenedi oxy, am no,

al kyl am no, 'di al kyl am no, hydraoxyal kyl

hydr oxyal koxyhe Beteipsx§iic pertif b d’@iqg,ena alkil oy deoxtoallpxy, halogenated

al kyl t hi o, al |_p , . .
aryl sul phi ny|a,@9§gg'§'r’ W@ﬁ{”ﬁﬁgelﬁwj %%L(’g‘%%x& BOX Yo A0, foethylenedioxy,
phenyl, phenesylenadiokoxy anging. , allatehiosy) ,dialkylaaihé]o hydroxyalkyl,
(e.g., acetam do), tetrazolyl, alkylsul phonim de, '
aryl sul phoni RYEEXYPKOES iR on §Y4er &6¥1 aridiiaxycarbonyl,  alkylthio,
sSubstituted i ARSI j by,
cyano, or cor?‘gﬁy?l%ﬁ}% s’ t legggkh%gl’g.%rp%glggﬁ?}’ %ﬁsulphonyl, phenyl,
met hyl benzyl halogetmiiddy | themply | phenwtyh oxoptenyz yietrazolyl, alkylsulphonimide,
di met hoxybenzyl ; 25 fl uorobenzyl, difl uorobenzyl . )
trifluoromet ﬁéfl%éﬁmr{ndet RV |68 et pRIRgo@R F§reof and/or substituted in
chl orobenzyl A0 p€ Al 15480802, inati
nmet hoxycar bonyl .begz fﬁ rreblyhlglal s%l f o%/’l eaﬁoz’y?r, combinations thereof (e.g.,
phenet hyl , phengylopiliyl), a heterocyclic-al kyl group,
which is saturated, partially saturated or fully 30
unsaturated, having 5 to 10 ring atons in which at
least 1 1ingcadi0Mm1kdD hattng & QF 165c2b8MatdMN €zl Syclopentyleth
unsubsti t ut ed%or sjlljb]é(?’i tﬁt ed one orC m)r(gdt&\fl?é sgl' nyC (i%enye yl and
WO 2004/ 0944 ¢3cIi@@tp 1SRNy, 01169 9s tunsulistituéedo oy chibstituted one or more

ot by el g B Y BB v o

hal ogenat ed al koxy, nitro, nethylenedi oxy,
et hyl enedi oxy, am no, al kyl am no, dial kyl am no,
15 hydr oxyal kyl alkokyedkyd bpsingSxy 8 ceshonakyms;cyano, acyl ,
~ al koxycarbonyl, al kylthio, 5 alkyl sul phi nyl,
al kyl sul phonyl, aryl sul phinyl, aryl sul phonyl, phenyl,
hal ogengt ed ﬁf‘bﬂg}'ﬂhavﬂigeﬁ XY card6i lafohYs, Wil RaRIsibstituted or substituted
al kyl sul phoni m de, aryl sul phoni m de, aryl, oxo, or '
combi nat i onsORhEF evPrealiigeo by shbegant wkedor womblratignk yhereof wherein
ortion by h X NPy conbi nati an .
?her cof ()e/. ggll)t?oqlgg}/ io%g?/oF nrré%%};%—lze%- groups are repfaced in each case by —
20 CH=CH- or —-C=C- groups (e.g., CH3);

10

R’ is H,

alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one
25 or more times by halogen, oxo, or combinations thereof wherein
optionally one or more -CH,CH,- groups are replaced in each case by —

CH=CH- or —C=C- groups (e.g., CHs, C;Hs);

R®  isH,
30
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cycl oal kyl al kyl having 4 to 16 carbon atons (e.qg.,
cycl opentyl ethyl and cycl opropyl nethyl), which is

wop®dybsuit ut ed or substituted one or nore ti MBGI/DF2004/011899

10

15

20

25

30

hal ogen, oxo, al kyl or conbinations thereof, or 15

al koxyal kyl [ t L OB ;

having 1 to gggbglé?éﬁgﬁﬁ&ﬁg&ﬁg i's J%gﬁ%g%?%ﬂ?é%br&bﬂﬂumdone
subst it ut ed oromeorer tiies ebst i ndspehy dxal ogerombiationy thereof wherein

conbi nati ons thereof wherein ﬁp onal Iy one q
- CH2CH2-  gr GWRsionalheoRepT B0k -§ zsrsrela&earwep a0gg In each case by -

CH=CH or c;gg " QUPs_(€ RS is H alkyl
having 1 to ca gJ{)on gtgn’%l%uwil ch is unsubstituted or

substituted one 25 or nore tinmes by hal ogen, oxo, or

conbi nations thereof wherein optionally one_or nore
- CHzCH2- gr cuplpalive hrapigadedo i h @aan @ides, pyhichcig=@psubstituted or

2004/ 604411 DT ed D a8 AR D Rl oSy gkgl & combinatons

_carbon at onsherebf @I, i clopsntby] it ut ed or subst ituted

one or nore tinmes by hal ogen, oxo, or conbi nations
t hereof wherein optionally one or nore -CH2CH2

groups are rg %)g{i{&%lﬁ)ﬂ }E@ﬁ% %"{‘é%%bo Ot 9 cy\%ﬁ%rﬁylethyl and

groups, 5 cy avin to 8 carbon ato

i S unsubsti tdybb@rdplyhn&hjalst whithed wsabgitutedre submemedb(yne or more
hal ogen, oxo, alky or conb tions . thereof

cycl opent yl )tlmquoy@%cp%g* R ék@?“f? 1?19610115{}%?@{% car bon

atons (e.g., cyclopentylethyl and cyclopropyl nethyl),

whi ch is unsubstituted or substituted one or nore

ti mes by halangédnyingxoto ldldayHoncHtomsgWﬁnciatsnmsl@stlhﬂccbmfaubstltuted one

or more times by halogen, CFs;, OCF;, alkyl, hydroxy, alkoxy, nitro,
‘méthylenedioxy, e;chylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxﬁlalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, 'alkylsulphonyl, phenoxy, acylamido (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof,

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or
substituted, preferably in the aryl portion, one or more times by halogen,
CFs, OCF;, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
arrﬁno, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl,' alkylthio, alkylsulphinyl, alkylsulphonyl,
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or

combinations thereof,
a heterocyclic group, which is saturated, partially saturated or fully

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an

N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is

19



aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one 15 or nore tines by

whadoegen1l CF3, OCF3, al kyl, hydroxy, al koxy, nPCT/US$2004/011899

10

15

20

30

met hyl enedi oxy, et hyl enedi oxy, am no, alkyl am no,
di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, umubsntyt@érdy(ﬁnl $‘£l‘tut6éIQQ¢I @inere times by halogen, aryl, alkyl,

oLt =D R SHLBRST LERE N YIS ity

conbi nat i onspflaeseNhmid) aﬂdyléhﬂh&dlaﬂaﬂwnﬂﬁ) 6r t@mbikBtions thereof, or
carbon atons, ich is unsubsti tuted or substituted,

preferably |n t he aryI portion, one or nore tinmes by

hal ogen, g}eteé%cﬁ)} e'%lg%ll %leX ALK i ?Atéfr?t ’ gﬂh‘éﬁ? saturated or fully

nethylened|o§ am no,

di al kyl am noundaseites al g5 to%ﬁ@g(ymhisqnwvhlﬁamblexsy 1 128z atom is an
cyano, acyl, al koxycarbonyl, alkylthio,

al kyl sul phonm O il kaiPmupBisdry HsubBHEIRE:0y SubstitethPRfoor more times in
(e. g., acet d%)eterc%%glghcaﬁ%%raxl}f %gl %alo ag eta%y) alk r_ alkoxy, cyano,

conbi nati ons thereo erocy rdup

saturated, pealbgeableyl Siaflukat, etﬁilfmbrdm}éthy&) Bflo, oxo, ammo alkylamino,
unsaturated having 5 to 10 ring atoms in whi ch
least 1 ri g digheylaniio,4#1bqyy @ %ﬁm@@t%tb@e@f S substituted in the

3-thienyl,

79 Wo 2004/ U CR Gk B 8yt Bhnint Ui réOf
substituted one or nore tines by hal ogen, aryl, aIkyI
al koxy, _al koxycar bonyl , hal ogenat ed al ky

i 11 uoR ot ML OB T Sa ey Rark g, CoAbag, A Aere optionally one
di al kyl am no,, ﬁ'{( GICO L) %c}ﬁ%ila ace@r1n5ea@h case by —~CH=CH- or

heterocycllc a group, atura ed

partially sa%(tm@t gdupxr adfdulvhgreintths alklyt athdubsItnmtedwgr @ibsituted one or
10 ring atons in Mhlcqﬁﬁ least 1 ring atomis an N

0 or S at om ™@Fi RS Y RAlEFHst i tuted or substituted one

or nore tinmes in the heterocyclic portion by hal ogen,

aryl, al kyl, al koxy, cyano, halogenated alkyl (e.g.,

trifluckd mstl}sy{ )halqglen,radxkyldmmmgdnuorﬁaqarMmytbmmwmrenl©ptlonally one or

gluglst( ?/lt S{n egolinﬁret-lglg-f) @rllz—o groﬁgsnett)rle Qgptlac% Smtch rceagef: b}z31 ”8@10 =CH- or —C=C-
groups and wherein the alkyl is unsubstituted or substituted one or more
times by halogen or hydroxyl (e.g., CHs, C;Hs, CF3, hydroxymethyl, 2-(2-
hydroxy)propyl, hydroxymethyl), carboxy, alkoxycarbonyl having 2 to 6
carbon atoms (e.g., ethoxycarbonyl), -CO-alkyl having 2 to 6 carbon

atoms (e.g., CH3CO), or phenyl; and
R’ is halogen (e.g., F);
and pharmaceutically acceptable salts thereof.

According to a further compound aspect, the present invention includes

compounds selected from Formulas I, I, III, VI, V, or VI:

20



al kyl portion by hal ogen, oxo, cyano, or conbinations
thereof; R7 is H, halogen, or alkyl having 1 to 6

W@ a00bo4at ons wherein optionally one or nore PCOHESB4/011899

.10

15

20

groups are replaced in each case by -CH=CH or 15
-C=C groups and wherein the aI kyl is unsubstituted or
subst |d uted one or nor by halogen; RE

hakbgen,yafyyl h:aw ng 1 to 6
I n each c&Se ’

roups an TN_-R®

t he aI'yI is bstituted or subs uted ones' or rmreN\N
ti mes by hal ogen\cBr dr xwl, (e.qg. aHERE2 CF3, \ s
hydroxymet hyl , 2-%5"Rhydr ox§) propyl, hydroxynet hyl ), (L—R

car boxy, al kf)xycar bonyl having 25to 6 carbon atons
(e.g., ethoxycarbonyl), -CO al ky¥I having 2 to 6 carbon
at ons (e.g., CH3CO, or phenyl; and 25 RO is hal ogen
(e.g., F); and pharmaceutically acceptable salts

thereof. 30 According tl%/aofu her conpound a&pect,
t hgt-pt i nvegtion incl ud onpounds sel e
from Forlul ds |,/ 11, 111, %OV\DN
2004/ 4 SR04/ 011809 | Y 0 R;;q R
R7 a X R X NNR 2N s,"NN R Np (L RSRN
(L)- RP& (V.0 /\ENI b 11D R . AN
R* R=—(L)
v \4 VI

wherein

X is CHor N;
Y 1s CHor N;

L is a single bond; C;-Cg straight chain or branched alkylene, wherein a CH;

- group is optionally replaced by O, NH, NR!, or S, which is unsubstituted

or substituted one or more times by oxo, halogen (preferably F), hydroxy,

cyano or combinations thereof (CHg);]CONH; (CH,) .NHCO;
(CH;),CONHSO,, (CH;3)3SO;NH; (CH3)pSO; o1 (CH2),COy;

n 1s 0 to 3;

R is alkyl having 1 to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;
R*  isH,

21



5 RORT RL/OR7T Ra NI XRARONNRY/ RAR NR2 NN

0O RB3 (L) Rs 3 (L) ,NR3 (L) R4R 51VVVI wherein
wo2o08/0@H1or N, 10 Yis CHor N, L is a singl eP@pns004/011899

Cl-C6 straight chain or branched al kyl ene, wherein a

CH2 group is optionally replaced by 0, NH, NR1, or S,

which is unsubstituted 15 or substituted' one or nore

times by oxo, alk@ipagrﬁrgmrseéa%@mamE)vhefwf) 10hallg ¥AE8r more
or conbi nati ons”t her €of

( CH2) nCONHSCR2; CHICHR)Y SRODMNREe ré}ﬂﬂ@)d 1s@<;h @ase bﬂl@ﬁ@? orp-C=C-

is 0to 3; 20 Rl is alkyl having 1 to 4 carbon atons,

‘which is unsuB¥Ptuted or substituted one or nore

4imes by halogen; R2 is H 21 WO 2004/094411

PCT/ US2004/ 011899 al kyl having 2 to 8 carbon atons

wher ei n opt i o#lkd] bavml & 8 parben atappi GHigch tgrwbpigutedne or more times

replaced in

Ryl havi ng B BBSBEE aRB s e S herror o S BPeall one or more
one or nore tIGEFTH,- groups are replaced in each case by —CH=CH- or -C=C-

groups,
10
cycloalkyl having .3 to 8 carbon atoms, which is unsubstituted or
 substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon

atoms or combinations thereof,

15 a heterocyclic group, which- is saturated, partially saturated or fully
unsaturated,-having 5 to 10 ring atoms in which at least 1 ring atom is an

N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is

unsubstituted or substituted one or more times by halogen, aryl, alkyl,

~ alkoxy, cyano, halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino,

20 ‘ alkylamino, dialkylamino, or combinations thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen,- CF; OCF3, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy,  amino, alkylamino, dialkylamino,
25 hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof,
arylalkyl having 7 -to 16 carbon atoms, which is unsubstituted or

30 substituted, preferably in the aryl portion, one or more times by halogen,

CFs;, OCFs3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,

22



by hal ogen, oxo or conbi nations thereof wherein
optionally one or nore -CH2CH2- groups are repl aced

w0 poogagfaicase by -CH=CH or -C=C- groups, 10 cRcI/vsioky011899
having .3 to 8 carbon atons, which is unsubstituted or

substi t ut ed one or _nore ti by . hal o 0
having | to &gy B]éib( amd’(l%rfgﬁg}d :l‘ﬁ‘g'@?%ﬂgﬁ ﬁ@?@é%{aumx% carboxy,
15 a heter 00%/}%'115 )ﬁ‘s&%%ln 11 SiSAhl, atifsulphinyl, alkylsulphonyl,

partially sat-ur at nsaturated aving 5
"to 10 ring ﬂﬁeﬁhﬁ'&y,l ncyAhnxdh @tg | exsamido), i a:xgl atyoxy €e.gn acetoxy), or
N, O or Satom/e. %enyl, 2-thi enyl,
3-t et rahydr OFQIF]%%HW‘)HS tb\ﬁﬁ? h is unsubstituted or
5 substituted one or nore tinmes by halogen, aryl, alkyl,
al koxy, cyano, hal ogenated al kyl (e.g
trifl uoromet hyajtiallyi trsaturaied parhmynbs: grQ@ ha\hyg anfond4 carbon atoms,

di al kyl am no, or c | on
to 14 car bon{egofelo Ti?% ’tlﬂa%‘é’l’o?n eﬁgbydmnaphthenyl)
substituted gfgy 1? ﬁnﬂ?b@i?tu%édrﬂ?%u@ﬁhhé‘dl 88€8s mbfe3iime¥by halogen, alkyl,

al kyl , hydr oxy, koxy, nitro, nethyl enedi oxy,
ethyIenedloxwkok%aMHnwymaiby¢amwﬁmbnﬂh@mwﬁﬁﬁ »no, 25
hydr oxyal kyl , hydr oxyal koxy, carboxy, cyano, acyl,

10 a1 koxycar bonyl , ~ al kyl thi o, al kyl sul phinyl,

al kyl sul phony 1a11@ﬁ%ﬂﬁé(\}{ng 8GY |18PafRn (aforfls, ,whe@&ﬁttﬁﬂhﬂt@ﬂyl portion has
and acyl oxy (e g., acetoxy), or conbi nat’i ons t her eof

aryl al kyl haup bg5 Tartop a@ns e isamsHestitigd en spbstituted, preferably in

unsubstitutedg or ., 30 .substituted r
aryl portion el BYTiRhy 2% ?’i’rﬁlgrébg}%ﬁgfbg h%%éé ncglgyp hydroxy, alkoxy,
OCF3, al kyl, ﬁy)d W%e@édkﬁc yetmleheaioxygeztrﬂmbe aReHamMo, dialkylamino,

et hyl enedi ox 2004/ 094411 PCT/ US2004/ 011899
15 am no, al kyl poyallgilal drayR Xy, hpePexys a L k3o, .acyl, alkoxycarbonyl

e b AR R VAR it

acyl am do ( ea@tamid6gtaadaelddxy @nd ek yr éc&nlgnatlons thereof,
acetoxy) or conbinations thereof,
a heterocyclic-alkyl group,'which is saturated, partially saturated or fully
20 unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom, which is unsubstituted or substituted one or more times in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

25 alkyl portion by halogen, 0xo, cyano, or combinations thereof, or

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and
cycloprolemethyl), which is unsubstituted or substituted one or more
times by halogen, oxo, alkyl or combinations thereof;
30
R® isH,
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5 a partially unsaturated carbocyclic group having 5
to 14 carbon atons, (e. g., cyclohexenyl,

weywkoaxadi enyl , indanyl, and tetrahydronapht PE€rys3004/011899

whi ch is unsubstituted or substituted one or nore
ti mes by hal ogen, alkyl, alkoxy, nitro, cyano, o0xo,
or conbi nations thereof, 10 aryl al kenyl having 8 to 16

car bon at oms, rein_ the alkenyl portion has .. 05 .
carbon at onjs,al%i%@}ﬁmgé LS %scﬁf'}’_ff“i %ﬂ?gd" Tgh ’§d’6‘§‘tﬁ?s_flﬁ¥g{j?r substituted one
preferably inr bitge afihbs R hHaR¥zen,0¥RoOlorMB6BbILABS Blereof wherein
hal ogen, al kyl, hydroxy, al koxg, nitro, ‘

met hyl enedi oxptionalhydmmentingsey;CRutitho greupsydramépiased in each case by —

di al kyl am no,~15~hydr oxyal kyl , hydroxyal koxy, carboxy,
3 CHRL e ios

cyano, . acyl; "a > al kyl t hi o;

al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acyl am do
(e.g., acetamdo), and acyloxy (e.g., acetoxy), or
conbi nat i ons cyplerksgt hayinge B et dy shibonabloys, g\rf%@b,is unsubstituted or
whi ch is sat partial | aturated or full 20 :
unsat ur at ed, Léﬁ%ﬁ%ad Q%F oorlraoﬁréi ﬁlae%t%gnkéa??gﬁmmﬁf‘%’hx%ﬂ’ or combinations
least 1 ringtedresis an N, O or S atom which is
unsubstituted or substituted one or nore,tinmes in the

10het erocyclic portion by hal ogen, aryl, alkyl, alkoxy,

15

20

25

30

cyano. il ogenaiesl ik oyl L LS BTSN et o

or conbi nati ensndrbéngefhyanttsen, dkyashidrigkgthlkdkxyl Bro, Rthylenedioxy,
al kyl portion _by hal ogen, gxo, cyano, or conbi nations
thereof, or EYIBsIRYY-al NG ayiefkylamipg 16lislkyleeino, hydroxyalkyl,

atons (e.gq., Iecgh* an cl.opro f .
whi ch fs gnsgg§%%?ggggxor su%gtigﬂ¥@% gh@’o%@#gﬂgﬁgaﬂ’ alkylthio,
ti mes- by hal alkgisplphig], akidghliphenyt,opiienogy,i aifdsactyﬂ@(ye(ﬂgl'., acetoxy), or

30 R3is H 23 W 2004/094411 PCT/ US2004/ 011899 al ky
having 1 to SORAFBESAheIRRE which is unsubstituted or

substi tuted one

heterocyclic group, which is saturated, partially saturated or fully
unsafureﬁied, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom, which is unsubstituted or substituted one or more times in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,.
dialkylamino, carboxy or combinations thereof and/or substituted in the
alkyl portion by halogen, 0X0, cyano, or combinations thereof (e.g.,

pyridyl, methylpyridyl, azaindolyl),

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or
substituted, preferably in the aryl portion, one or more times by halogen,
CF3, OCFs, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
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or nore t
wher ei n
WO eplacad
cycl oal ky
unsubsti t
hal ogen,

i mes by hal ogen, oxo, or conbinations thereof
optionally one or nore -CH2CH2- groups are

in each case by - 5 CH=CH or -C=C PCDURNP4/011899
| having 3 to 8 carbon atonms, which is

uted or substituted one or nore tinq

. . s b
oxophempky acybFmide nfsigraeecsiaido) natde 8¢ Oﬁb)(%gyl acetoxy), or

having 6 to éﬁnﬁ%@?ﬁﬂtﬂﬁgﬂs’ whi ch is unsubstituted or

substi t ut
hydr oxy,

et hyl ened
hydr oxyal
al koxycar
al kyl sul p
or conbi
sat ur at ed

ed one nore tines by hal ogen, alkyl,
al koxy, nitro, nethyl enedi oxy,

ik; the%g’&k‘ygﬁ{&%!&r;%g‘gbﬁgkg lsg%{;gq% g%‘él@yy ,saturated or fully

bony satug%ﬁtg%l ﬁamn%gng)sl@hﬁ%)%éﬂboﬂi Wi¥ikh at least 1 ring atom is an

honyT", oxy, acy (e.g., acetoxy), . .
nat No@sorthatosofvhidhet enabytiniarl qrsobyiitutashonhor more times in

, partially saturated or full unsat uy at ed
having 5 to %5 reHgOEr %P?lﬁloﬁhi%é(h héio_g%’é’asacryli Fﬁ‘P{E alkoxy, - cyano,
atomis an ﬁ%o%na%doﬁﬂgg (g‘t%?mriﬂﬁ&&ﬁethﬂ),uﬂi%p%kb,t #he@, alkylamino,
or substitute ne or r

e imes 1n the heterocyclic

portion by halatigéaminay yarboxgl &y bombinkioons, theseafiend/or substituted in the

hal ogenat
10 ami no, al
conbi nat i

o S D i 258

ons thereof and/or substituted in the alKkyl

portion by hal ogen, oxo, cyano, or conbi nations ‘
t her eof (e. gcyclodbylplkyl baming detohld parboripfoms (e.8., cyclopentylethyl and

azai ndol y
which is
the aryl

), arylallc avi,ng 7 to 16,.carbon
u}]s Glﬁ‘g%/l?rf’ﬁi’lg’%hﬁ'ﬂ’ ‘%lﬂ(g%ﬁ fﬁ?@&?l&gerdgg ef gté)ﬁ%y pg, one or more
POr {i{:RBbHy BAR g&, oRB, BicHlioresmbihatidhsBienrof, ofF3,

OCF3, al kyl, hydrodxy, "al’koxy, 'nitro, nethyl enedi oxy,

15 et hyl ened
hydr oxyal
al koxycar
al kyl sul p

R4

20
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30 RS

i oxy, 30 am no, alkylam no, diallcylam no,
kyl , .. hydr al koxy, .car.box .cyano, acyl,
bon-prﬁﬁggXFﬁpgﬁtgﬁQﬁpgﬁﬁ%IP%yI,
honyl, 24 WO 2004/094411 PCT/ US2004/ 011899
is alkyl having 1 to 6 carbon ‘atoms, which is unsubstituted or substituted
one or more times by halogen, oxo, or combinations thereof wherein

optionally one or more -CH,CH,- groups are replaced in each case by —

CH=CH- or -C=C- groﬁps;

isH,

alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, oxo, or combinations thereof wherein

optionally one or more -CH,CH,- groups are replaced in each case by —_

CH=CH- or —C=C- groups;

is H,

25



phenoxy, acelam do (e.g., acetam do), and acyl oxy
(e.g., acetoxy), or conbinations thereof, a

whedoeooaycl i c- al kyl group, which is saturated, PCT/US2004/011899
partially saturated or fully 5 unsaturated, having 5

to 10 ring atons in which at least | ring atomis an
N, 0 or S at oHYMiveR li 1o Queshamsatomatwliclhis unshbstituted edsubstituted one

one or nore tji LN, yclJ c portion .
hal ogen, ary! {)mg]?(f(r%/l Jflmg?‘libﬁ%a%cg\%ho%ﬂo’ hal gagﬁg}agéns thereof wherein
al kyl (e.qg., dptichkilponeet hivkd -CHICHL, grovs, ar8Fepllced in each case by —
al kyl am no, di al kyl am no, carboxy or conbi nations

t her eof and/ o@H‘S‘GFb!‘)s/tOFrGF@dgﬁoﬁp%he 10 al kyl portion by

hal ogen, oxo, cyano, or conbinations thereof,

cycl oal kkyl al kyl having 4 to 16 carbon atons (e.g.,

cycl opentyl etdygloaBiytl ha@itl GPEOMY | FHBEIY ladomdMWvERKI & unsubstituted or

unsubstituted or substituted one or nore tines by
hal ogen, oxo,SuBtityled gmecgnpiatimen Dyt hdpgast oxor alksl, or combinations
al koxyal kyl QﬁM% 3 to 8 carbon atons; R4 is alkyl
having 1 to carbon atons, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, or
conbi nations thereof wherein 20 optionally one or

0npre - cH2cH2-cygloalsykallad dayiag| it d6 icarbeactiomade ghyclopentylethyl and
CH=CH or -C(C X s H,- | kyl. havin t
6 carbon at or‘r:g?log\;??gﬁéﬁt}éﬁg nvgﬁlﬁgtlist ute %L}tesu sstulgftiﬂﬁi?g Oone or more

one or nor e timesiy Hajoghnl weesikylctondingiondiHaadoifons
t hereof wherein optionally one or nore - CH2CH2-
groups are replaced in each case by CH=CH or -CC

groups; 30 H%atlne 43 / 411 4 - . )
LT o004/ 01508 arkyl %5‘% oSP Which s BBSIOSHigd or substituted one

15whi ch is unswbshoteutimes dy lsalbshi tCR:eDCORe alioy, pdexy, alkoxy, nitro,
times by hal %e%]yler%é%xy? ' e’&gf eniecrlllggl,ongm}n%,er %?gylamgi%[),e ! r&ialqulamlino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phen;)xy, acylamido (e.g.,
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, | |

20
arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or
substituted, preferably in the aryl portion, one or more timeé by halogen,
CFs3, OCF3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,.
amino, a]kylamiﬁo, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
25 cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
phenoxy, acylamido (é.g., acetamido), and acyloxy (e.g., acetoxy), or

combinations thereof,
a heterocyclic group, which is ‘saturated, partially saturated or fully

30 unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an

N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is

26



optionally one or nore -CH2CH2- groups are replaced in

each case by - CH=CH or -C=C groups, 5 cycl oal kyl
whamwisng4Bl t o 8 carbon atons, which is unsubstipct/Es2004/011899

substituted one or nore tinmes by hal ogen, oxo, alkyl,

or conbinations thereof, 10 cycloal kyl al kyl. having 4

to 16 carbon @smtw@i gr subﬁym’t@b@m I emwl fimps by halogen, aryl, alkyl,

cycl opropyl me [) unsubst tut

S Ee Pt opy Ty e iy SRR Haldeh 38 Bl (g frifluoromethy),
or conbi nat i eftgo,toR6! 8o, AkylhmhRy HabkyParhidold aitidtions thereof, or
atons, which is unsubstituted or substituted one 15

or nore tines by vhaI ogen, CF3, OCF3, alkyl, hydroxy,
5 al koxy, nitr %hﬁt%gé}t@ﬁc %ﬁ%ﬁj 'gﬁc?%)r gz%ﬁéjl%llﬁ ﬁaﬁlgatg&( ypartu{ﬂy saturated or fully

al kyl am no, am no,

hydr oxyal kOXymsa‘tatratmz(Mavntfg/&m@,lOaﬁlgh,torﬁ!s KOXWDArd @it 1 ring atom is an
al kyl thi o, al kyl'sul phinyl, al kyl sul phonyl, phenoxy,
acyl ani do (eNyOor Q@gna,wlg is uglﬁ!a)sgquanbglys@étr@ted one or more times in

S LA S B ) B B, o,

7 to 16 carbon
substi t ut ed, hplogtettab la];kyl (b &. hmfarqrbmramm)j @ftro, ¥X®, @mino, alkylamino,
nore tines by hal ogen, , OCF3 kyl, hy dr ox

103] koxy, n|tr@ﬂlﬁﬂﬂﬁypeﬁ@@P%&yrCQWhymﬂﬁ@ﬁﬂﬁﬁvfand%?ﬁébﬁﬂumdlnfhe

al kyl am no, )}(211 g&ltlgﬂﬂ'bp(ﬁalogﬁﬂj 8, LKy cir cg}ﬁ%aﬁ]ﬁ}éﬁé %ﬁgf%f

carboxy, 25 ¢ dxycarbony
al kyl sul phi nyl , alkylsulphonyl phenoxy, acylanldo

(e.g., agetam do), and ac oxy et oxy
combi nat ons Stﬁ %Bé%en qr HEYet 9%6 @iﬂg% atCWPﬁ Whefie’él optionally one
"saturated, partdally ur g 89 M im0 _CH=CH.
: unsaturated havfng 52?%& éﬁﬁ? hélnlmhmmhmwetn’ CH=CH- or
15l east 1 ri ng—@tfﬁfmgrcmpaand Nhel&lmtheﬁlleyﬁ asrufsmbsfitpted or substituted one or

3-thienyl, 2-thienyl et rahydrofuranyl), which is
26 WD 2004/ omﬁ&“%&’wﬁgzm/ 011899

R® is H, halogén, or alkyl having 1 to 6 carbon atoms wherein optionally one
or more -CH,;CH,- groups are replaced in each case by —-CH=CH- or
20 —C=C- groups and wherein the alkyl is unsubstituted or substituted one or

more times by halogen; -
and pharmaceutically acceptable salts thereof.

25 According to a further method aspect of the invention, there is provided a method
of treating a patient (e.g., a mammal such as a human) suffering from a disease state (e.g.,
.memory impairment) involving decreased cAMP levels and/or increased intracellular
PDE4 levels, comprising administering to the patient a compound selected from
Formulas I, I, 11T, IV, V, or VI:

30
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unsubstituted or substituted one or nore tines by
hal ogen, aryl, alkyl, alkoxy, al koxycarbonyl, cyano,

whadegenat ed al kyl (e.g., trifluoronethyl), nPECT/U$2004/011899

oxo, am no, al kyl am no, dial kyl am no, or conbi nations
thereof, or 5 a heterocyclic-al kyl group, which is
saturated partially saturat uns&furated

g 10 rj,ng at ghs in | east 1

mis 0 or S atom unsubst i

substlé red o re tiRes fin t erocyg .
portloh by hallpge aryl, a)%® aﬂmxy, cyandq, MR
hal ogeﬁhat ed alk\ (e ,0ti f| uor onet’ ylR? nREro, oxo,N\N\

am no, aIkyIan1ndL%iB dlalky1an1no car boxy or L) —R®
conbi nati ons thereof and/or substituted in the alKkyl

portion by hkl ogen, oxo, cyano, 8r conbinations

thereof; R7 is H, halogen, or alkyl having 1 to 6

carbon atons wherein optionally one or nore -CH2CH2- =

groups are replaced in eac@ case by -CH=CH omrs 15
- C=C@raoups and ;/\,herellﬁ “The i R'unsubstityte
suBstitufed)one Br nore ti ha ogen; R8 [

option re. - ps are r Iac%d
in eaqﬁ case P‘%N CH=CH ¢ C:% gr oups aﬁg’p

wher ei n t d—al)kyl is unsubs 4t ﬁt ed’or substi t ut ed oné_( L)
or nore times by hal ogen; and pharmaceutically -
acceptapye salts thereof. 25 Accyrding to a further Vi
nmet hod aspect of the invention, there is provided a
nethod of treating a patient (e.g., a mammal such as

a hygman) suffering froma disease state (e.g.

.menory inpairment) involving decreased cAMP | evel s

and/ or Xncrelsd@or Ntracel lul ar PDE4 | evel s,

conprising adm nistering to the patient a conpound
selected from Formulas I, IIl, III, IV, V, or VI: 30

10 27 VIO 2004/ 094441 RCT/ US2004/ 011899 5

15

20

L is a single bond; C;-Cs straight chain or branched alkylene, wherein a CH;
group is optionally replaced by O, NH, NR!, or S, which is unsubstituted
or substituted one or more times by oxo, halogen (preferably F), hydroxy,
cyano or  combinations thefeof; (CH,),CONH; (CH,),NHCO;
(CH2),CONHSO;; (CH,),SO;NH; (CH2),SO;; or (CH,),COy;

n 1s0 to 3;

R! is alkyl having 1 to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;

‘R? is H,

28



R/pRTRRRI 7 0OXRapRANNIRs YN\ R R
NNN36N (LDROR(L-RRN4 (L)-R3 | Il IIl 5

WO 2Pa9AIR R ~OR7 RRR7 a N ?XR8 O NN R YP/B22004/1899
36N/ ORRN R3(L) R4(L)R3(L)5IVVVI
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wherein Xis CHor N Yis CHor N S
bond; Cl1-C6 @kylahagmg ?cfﬁa% Gl semp @ﬁé@l%wwnéﬁ}éo

wherein a CHz- u NE_c=C.
NR , or S, V\thﬁglzsgrudﬁl sh@g‘?ég&}{eor Saﬁ%@?”@ﬁ—g}(%{ Y

or rmre t i megrotyys, oxo, hal ogen (preferably F), hydroxy,

15 cyano or' conbinations thereof; (CH2)"CONH, (CH2)"

NHCO, (CH2)" CONHS02; (CH2)"SO2NH, (CH2)nSQ2; or

(CH2) " CQ2; alkilh L #% Bio @Qa@on aforfld 1ckhﬁvéuﬂ§ht&teti%né or more times

car bon atons i's unsubstituté
by halogen, oxo or combinations thereof wherein optionally one or more

1' more

-CH,CH,- groups are replaced in each case by —CH=CH- or —C=C-
groups,

cycloalkyl having 3 to 8 carbon atoms, which 'is unsubstituted or
substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon

atoms or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an:
N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is ﬂ
unsubstituted or substituted one or more times by halogen, aryl, alkyl,
alkoxy, cyano, halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino,

alkylamino, dialkylamino, or combinations thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, CFs;, OCFs, alkyl, hydroxy, alkoxy, nitro,
'methy'leriedioxy, cthylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl,‘ phenoxy, acylamido (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof,

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or
substituted, preferably in the aryl portion, one or more times by halogen,
CF3, OCFs, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino,‘ hydroxyalkyl, hydroxyalkoxy, carboxy,

29



substituted one or nore tinmes by halogen; R2 is H 28
WD 2004/ 094411 PCT/ US2004/ 011899 al kyl having 2 to 8

W@ a00bo4at ons wherein optionally one or nore POHESHB4/011899
groups are replaced in each case by -CH=CH or -CC

groups, 5 alkyl having 1 to 8 carbon atonms, which is

substitut ed cwanwraaybr alkexypasbonl Hkyidgen alkylsglpbinyl, - alkylsulphonyl,
combi nat i ons eof I pti onal.
Cronatons BSESSeMIFLELT: 01 OORAY, 908 MO, accony), o

or -C=-C gr Q-)gpfs)maheng:meﬁe@gl kyl having 3 to 8 carbon
atons, which ' is unsubstituted or substituted one or

nore tines by hal ogen, oxo, alkyl having 1 to 4 carbon

satons or Comﬁ' g@&ggﬂﬁﬁaﬂﬁ- fc’arb%c 8} eg@ﬁ%(ﬂa%ﬁﬁggg N ?% carbon atoms,

whi ch is satur partla SAarur at
unsat ur at ed, (blgyIcp@oﬁeﬁeﬁylleycﬂblﬂ@caaieﬁﬁlﬁ 1ndany%1aﬁdltaﬁahydronaphthenyl)
least 1 ring atomis or S atom (e.

3-thienyl, 2 Wh%%ﬁwnsubﬁ%@dr Wﬁf&ﬂtﬁﬂamm mqm tigyes by halogen, alkyl,
unsubsti tut e%118)5(?’%&1?3tdytd#(&%qioo&eco%blﬁge{?ﬁf %He%? by

hal ogen, aryl ogenat ed
al kyl (e.qg., trlfluororrethyl) nitro, oxo, am no,

al kyl ani no, | kyl am no, or conbjnations thereof
104/ yIy havi ng @Iﬁ ?@éYlﬁéﬁ Rt onERrbth TS ‘éfilerem the alkenyl portion has

unsubstitute S |
hal ogen, Cqu‘an{):éS&m%(&#&@ dwglr'ag )g/ ?ﬁ (})ﬁ(tfﬁ ogrsﬁbé?ﬁfuted preferably in

nmet hyl enedi oxhg amt pyﬂmnedneomy maaenitinces Bl kalbgan, ralkyl hydroxy, alkoxy,

LT O T OTT C ——
8' kyl Z g'e?gh]nglgslroﬁgﬁléhs %Mlkox?hecﬁ%)é?/o%%fﬁ@”hg@ (a‘ﬁcoxycarbonyl
* 15conbi nat i ons atkyéhieof alkalsy]lphinlyyl aﬂ@iﬂumjloﬁylt Opn@oxp,r boplamido (e.g.,

atoms, which | e%ampcl% }1 acyldg)%g (e: g acetoxy), or combinations thereof,

a heterocyclic-alkyl groﬁp,.which is saturated, partially saturated or fully
‘unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an

20 N, O or S atom, which is unsubstituted or substituted one or more times in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the
alkyl portion by halogen, oxo, cyano, or combinations thereof, or

25

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethylzand
cyclopropylmethyl), which is unsubstituted or substituted one or more
times by halogen, oxo, alkyl or combinations thereof;

30 R®  isH,

30



substituted, preferably in the aryl portion, one or
nore tines by halogen, 30 CF3, OCF3,, alkyl, hydroxy,

w@bkdoeng441ni tro, net hyl enedi oxy, et hyl enedi oxy, PERUSI®N4/011899

5

10

15

al kyl am no, dial kyl am no, hydroxyal kyl, hydroxyal koxy,

carboxy, 29 WD .2004/094411 PCT/ US2004/ 011899 cyan,

acyl, al koxycdeBaaying 14p Bynartenditoras, kyichdspieubgtituted or substituted one
al kyl sul phony]., g , ] d e.g., acetam dq), .
and acyl oxy (CJer:. én.o?ggth:}g?%xb ), 16)%%’0§%i r?gt F%ﬂgm?ﬁ eg}ge,rmf Wwherein
5 a partial | yptiosalyusdi @imeas {BHACH L Gralips e RPVARE i cach case by —
to 14 carbon atons, (e;g., cycl ohexenyl,

cycl ohexadi erﬁﬁ?cﬁnﬂra‘r@i" ZAEP% et r ahydr onapht henyl ),

whi ch is unsubstituted or substituted one or nore

ti mes by hal ogen, alkyl, alkoxy, nitro, cyano, oxo,

or conbi nat i epslodlker éatingl® r Bl abienyhtoRRYivigcl® & Oud®bstituted or
carbon atons, wherein the al kenyl portion has wup to 5

carbon at ors SURIPHRL 08e @r SpeFst tiheR BY halagens ok talkylt ed combinations
preferably imetdre aryl portion, one or nore tines by

hal ogen, al kyl, hydroxy, al koxy, nitro, :

net hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,

di al kyl am no, . hydroxyal kyl , hydroxyal koxy;, carboxy,
cyan 0?/ acyl , aryjl Q%}(lygaﬁy '630}1%// |C§lrb9% agrm%wlﬁplb?{s unsubstltut%d or substituted,

al kyl sul phi n¥fefex§ﬂ>ll§/yfnsH{epr)?F?oﬁi%e%}féXXr n?cﬁ'Xltﬁffésdgy halogen, -alkyl,

(e.g., acetamdo), and ac Xy , acetoxy),
conbi nat i onshydrexgof alkexhet pitrocy ahéthylahddidxygr odtbylenedioxy,  amino,

whi ch is sat ed, partiall aturated or full

unsat ur at ed, 2 2@?%‘&0 éﬁlgfl%ylf@l%’ E‘é{é"ﬂ%ﬂgﬂi ﬁY@WF‘Xﬁ}(’%}G carboxy, cyano,
least 1 ringacill,oakb:Bycatbon@O aliyltBicOk1 lsﬂép‘?ﬁﬁ | MG

unsubsti t ut ed@ér su)gyst ituted gnelobrakﬁor tlyn’eskglgulk)ﬁ%nyl’ phenoxy,
het er ocycl i cabzylasy (bg.; hedtoxponor camblindtioab khergofal koxy,

cyano, hal ogenated al kyl (e.g., trifluoronethyl),
nitro, oxo, am no, alkylam no, dialkylam no, carboxy

~or conbi nat i m&obwcegfo@dw%hsﬁb%hﬁ&d#écgd‘géﬁg_aﬁi?esaturated or fully

20

25

30

al kyl portion by hal ogen, oxo, cyano, or c I nati.ons
t hereof , or Usagyaeddiakipea toyl0 tizg ategs4n twhidibatclaadh drring atom is an

atoms (e.g., N,C é%lr%pzﬁgﬁlﬂvﬁ}cﬂ){sl: H%ngstimted or substituted one or more times in
the heterocyclic portion‘ by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof,

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or
substituted, preferably in the aryi portion, one or more times by halogen,
CF3, OCF3, alkyl, hydroxy, alkoxy, nitro, methylénedioxy, ethylen;edioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,—
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or

combinations thereof,

31



cycl opropyl methyl ), which is unsubstituted or
substituted one or nore tinmes by hal ogen, oxo, alKkyl

wo@eoogodainat i ons thereof; 30 R3 is H 30 WO 20P21/0S2b44/411899

5

10

15

20

25

30

PCT/ US2004/ 011899 al kyl having 1 to 8 carbon atons,

whi ch is unsubstituted or substituted one or nore

ti mes by hal ogen, oxo, or conbinations thereof wherein

optional ly oReeq: r'@-an&r%%l% wllcQUPSatdffed, PRIAAS Datufated or full
each case by -GCH; ' or -G =C gfoups cy? | oal 2 yl or
havi ng 3 to 8nsaaurhied, laIVm5 tonh thg |aB>mml$1ub1$tJh BUte@d loring atom is an

glrjbigirri)imng?i gjng) rt%gﬁ%r e Egp%bsm?ﬂ%ﬁ% Sgﬁg%&%te Ené/of more times in
car bon at onsthewegéitoéy%hgn§y@@5| oyt @dlgRen S URSL i Bﬂk&?d’alkoxy, cyano,
by

preferably in the aryl portion, One or nore tines
hal ogen, al kmlogemm dkyl (eag. ,k‘m@norqm@thﬂ) nitro, oxo, amino, alkylamino,

met hyl enedi o vl enedi ox

di al kyl ani noél%ﬂ JafRYPXY ﬁ@&?ﬂi’&%ﬁl%a@m@g%@oﬁ/ substituted in the
cyano, acyl an@i HRuYE BY BABYEN, 0Rd, keyhihd)iof combinations thereof,

al kyl sui phi nyl, -al kyl sul phonyl, phenoxy, 15 and

acyl oxy (e.g., acetoxy), or corrbi nations thereof,

heterocyclic t art

saturated or® (Ig)ailﬂgyla&hsa% g %Laa\%g @ %’U é/yc%og entylethyl and
atons in whi gilgiropEasthyd), Mlﬂ@l of Qﬁ@db§tlt@ﬂ:d 6\1‘ skbs€itutéd one or more
atom which is unsubstituted or substituted one_ or

nore times i WNgHLY halopet exodfiel pecgpbinptiensilerael egen,

aryl, al kyl, al koxy, cyano, halogenated al kyl (e.g.,

trifluoronethyl),' nitro, oxo, am no, alkylam no,

di al kyl am noglkeayalion havihg 6 eeBicadbh aftens; her eof and/ or
substituted in the alkyl portion by hal ogen, oxo,
cyan, or conbinations thereof, 25 arylal kyl having 7

to 16 cpsbon 3 :ﬂgpﬁl %@ R4 ?;ﬁb'&? %F{ﬁ;%gfﬂ{cﬁqs %subs‘ututed or substituted

substltuted p y I'n e ary I'on
nore tines b(ynehaf ogen,times by halogen, oxo, or combmatlons thereof wherein

optionally one or more -CH,CH,- groups are replaced in each case by -

CH=CH- or —C=C- groups;

R isH,
alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted
one or more times by halogen, oxo, or combinations thereof wherein .
optionally one or more -CH,CH,- groups are replaced in each case by —
CH=CH- or —C=C- groups;

R® isH,

alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one

or more times by halogen, oxo, or combinations thereof wherein
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CF3, OCF3, al kyl, hydroxy, al koxy, nitro,
nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,

wale@kkgd4am no, hydroxyal kyl, hydroxyal koxy, caP@DK$2004/011899

cyano, acyl, al koxycarbonyl, alkylthio,

al kyl sul phi nyl , al kyl sul phonyl, 30 phenoxy, acyl am do

(e.g., acetaniRionallapae ook yCleCl-, srounst ag yyplacsd in each case by —
conbi nati ons q-ggﬁgf é; WO 2004/ 094411

PCT/ US2004/ 011899 5 het e o8 Y&PT c- al kyl group, which is
saturated, partially saturated or fully unsaturated,

having 5 to 10 ring atoms in which at least 1 ring

atomis an NycOabyl Segingny Wwhi& raitonuakuisst whishedh ansubstituted or

gsubstituted %ﬂgstﬁ{ltegoor F’y%| AN %Eﬁ%yiigleglb&g%}ggeet@e;égg,ygﬁ(lyf or combinations

. portion by ha

ogen,  a
hal ogenat ed ahdydf (e.g., trifluoronmethyl), nitro, oxo,
am no, al kylam no, diallcylanm no, carboxy or

conbi nati ons thereof and/or substituted in the alkyl

portion.by h 1ol conbi nati ons ’ '

Pher et 30 SyOPERYBSR BRI PE <52PB it 4 Bofyclopentytethyl and
atonms (e.g., coyiopopehisthe}, hyhicRrig uneitssianRsORY | sIBHIYEY - one or more
which is unsubstituted or substituted one or nore

10¢imes by hal &ges bydripgeni gyl alkyl o samibinatipanéerdoér eof |

or al koxyal kyl having 3 to 8 carbon atons; 15 R4 is

al kyl having 1 to 6 carbon atonms, which is

unsubst i t ut edryd hasiup$tto L dc&bon adensQWhiBhi€ uhdubBSuY or substituted one
hal ogen, oxo, or conbin%tions t her eof wherein :

optional |y ofE Tfreniynes byrbategen, (Fou By élliybphygdrexyi #lkoxy, nitro,
each case by niet%%o;(?% o ﬁtﬁgghecﬂ[)% Is%rﬁi%ss R%lléy?aml_llho, dialkylamino,

al kyl having 1 to 6 ca tons,

15 unsubst i t ut ebydioxgalds itydtegalkorg earbory,e cyhr®psSadyy¥, alkoxycarbonyl,
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hal ogen, oxo,., or .confj nations thereof wherein 25 .
optional ly ohlgy%l?lorm qs‘@l@% alkylsuipbonyle phepprsedcylamido (e.g,

each case bYaCetamido), and acyloxy (e.g., acetoxy), or combinations thereof,

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or
sulbstitutéd, preferably in the aryl portion, one or more times by halogen,
CE3, OCF;, alkyl, hydroxy, alkoxy, nitro, niethﬂflenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or

combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is

‘unsubstituted or substituted one or more times by halogen, aryl, alkyl,
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CH=CH or -C=C groups; R6 is H 30 alkyl having 1 to
6 carbon atons, which is unsubstituted or substituted

woep@4/0or1nore ti nes by hal ogen, oxo, or conbi NBECT/O8X04/011899
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t hereof wherein 32 WD 2004/094411 PCT/ US2004/ 011899
optionally one or nore - CH2CH2- groups are r ced |

each case by?2 OEI‘aI:@F@XYE?rbO@QCQY@PoQ é}gﬁ%}l tnfpuoromethyl)
having 3 to gltx%af)%) Anfhd 4B éﬂ\ﬁhB hdlh%%{éﬁﬁh@%} 'cBﬁhBﬁfanQﬁs thereof, or

5 substituted one Gr nore tines by ogen, 0xo,
al kyl, or conbinations thereof, cycloal kyl al kyl

I 78 B AT, Pt SRR s o it

substituted QpeHRL-AOE 4 BB QTG 20Kt 1 t
al kyl or conblnat§8nszkﬁggegfimﬁﬁ having 6 Fo 1s nngaon1mzm

car bon at onsN, Wherchatosa, whsa]nbsumm]us’emadrorsubﬁrtuwdl toeel or more times in
one or nore ti

s 0 yl
hydroxy, al kgl)‘?y %’8{] ﬁ%‘inﬁw gﬁ':fe&ﬁa n aryl alkyl, alkoxy, cyano

et hyl enedi oXy) R, alRV K AMRordhéh |1§‘1f?0”%x01§ln1n0 alkylamino,
hydr oxyal kyl , aﬁé‘%iraox % t éé? carb O(r)xy %%ano acyl v

al koxycar bon;lia kyl@hlhy,l wnb@gy at kythkinhipdrisrijaereof and/or substltuted in the
al kyl sul phon heno acyl am do
and acyl oxy %%yﬂgrtgﬁé¥5 ¥18¥06€W%?Hg€@8hgaﬁ wg

aryl al kyl. having 7 to 16 carbon atons, which is
unsubstlguted or 20 substituted, preferably in the
aryl poRti onis Ié,rir@lcaﬁenn@reékﬂuhwmgblytor@w@@haton@%herem optionally one

(eIt:E)S;I eﬁleg?llox?/r Xﬁ%fé @ﬂ;kox %né,{tsrrg%lan%%kwyeaar%ﬁﬁ% &% CH=CH- or —

hydr oxyal kyl c=lry %fcﬁfpy ah& Méreif MDY is @YEHREtut&L ¥ substituted one or
al koxycar bonyl, al kylthi o, alkyl sul phinyl,

al kyl sul phonipiore tigpehiohalogaacy| ami do (e.g., acetani do),

and acyl oxy (e.g., acetoxy), or 25 conbinations

“thereof, a heter ocycl ic group, which i.s saturated,

parti al R§/ 'S afsUH Hadshed) orf dlkylthaving 1 to 6 carbon atoms wherein optionally one

or mote -CH,CH,- groups are replaced in each case by ~CH=CH- or —
C=C- groups and wherein the alkyl is unsubstituted or substituted one or

more times by halogen;
and pharmaceutically acceptable salts thereof. -

The compounds of the present invention are effective in inhibiting, or modulating
the activity of PDE4 in animals, e.g., mammals, especially humans. These compounds
exhibit neurological activity, especially where such activity affects cogniﬁon, including
long term memory. These compounds will also be effective in treating diseases where
decreased cAMP levels are involved. This includes, but is not limited to, inflammatory
diseases. These compounds may also function as antidepressants, or be useful in treaﬁng

cognitive and negative symptoms of schizophrenia.
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unsaturated, having 5 to 10 ring atons in which at
least 1 ring atomis an N,. 0 or S atom (e.qg.,

w@2aohioenyl , 2-thienyl, 3-tetrahydrofuranyl), wiTS1084/011899

.10
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.30 unsubstituted or substituted one or nore tinmes by

h | | kyl. . 1 2004/ 094411
T/ CSobER b Crafeetiitin SR E SRR eaATONDH Selgiily, of PDE inhibiting
halggry, aérﬁdse@éckiyity e 11911b1t1¥1§ 'Pflj {sBEBA AL hre kil Dithin the art. See,

oxo, am no, al kylam no, dial l%gnlno or conbi nati ons
t hreg.e66,6, 536, @lhéleehsumsutelaf thktyis 1gcromqutrated/ﬂmemhn bgreference.
saturated, partially saturated or fully 5
unsaturated having 5 to 10 ring atons in which at

| east ]Hﬁlb%’@u Wr@iréfersad F, O, B}, 81d S @mbemMed Walogbhs & F and Cl.
unsubstitu or substituted one or nore tings in the

heterocyclic portion by hal ogen, aryl, alkyl, alkoxy

CYan0. ) FRERRS Sl STl SR non i
orswiiablei A1R{li @66pd hﬁﬁﬂ@f b@ngk Aot 9111'1?1%' foUt@dhyiNethpe: préﬂfl isopropyl,
al kyl portion by hal ogen, oxo, ano, or corFm nation
t i omec-Ratyl ssteF‘t'bWﬁfdl PRl bfrxyél sty am“ﬂﬁg npnyly d&cyl, undecyl and
c a n one

890 2B MIEREL L SR USRAULY P0G 1B 2 S B, 11

grigRHse mdhmbtamwpyt,hleemkﬂpyépylswas umsﬂ AMﬁﬁyméntyt 11 1,2-, 1,3,
subst i tuted one nmore tines hal ogen; R8

H2-Fralgen, 3 %ﬂllatthylbu%vt n@F 3- ethyllmttdaﬁtbdhn@thblmopyl trlmethylpmpyl
t
\rl\glg g%lg ndugtgﬂlh/l tlg}% eﬁtﬁglylo%r—?h%ggﬁ u&ﬁ%@utgh &nd the like.

wherein the al kyl is unsubstltuted or substltuted one
or 20 _npore %IHES b halo and pharnaceutlcalky "
accept dieEe daykedicalscapop qm?élyé@ffe@aﬁ@g mygfre + GE2 gHesgrAwps replaced

i DY 8i QRe By calf@g! hyeck i ]
25 the ac?| gl tci/ﬁ 0 P%)E4Ci g %%gl tgﬁlﬁgma%,ikeﬁﬁrgfn&a@fs{w groups are 1
e;eptqmrmll, | Xl-pmmniﬂs 1- %ﬁwmylp ohpmtlﬂilnyzts m%—hmhhjdi t3|’1-bute?y1, _1t-butyny1, 1,3-
neu ogj cal ,act vi pecial ly ere such activity
agflégteggfeé’é‘#ﬂe@ﬁyl%%‘&?@’i ng .long termmenory. These
compounds will also be effective in treating di seases

where decreased cAMP |l evels are involved. This
i ncl udés thdatyldlsylngroups, rieteeatyebc-alkyt Igaoupst oygoalkyl-alkyl groups and

alkoxyalkyl groups, “alkyl” refers to a divalent alkylene group having in general up to
about 13 carbon atoms. In the case of the arylalkyl group, the “alkyl” portion has
preferably 2 to 10 carbon atoms. In the heterocyclic-alkyl groups, the “alkyl” portion
preferably has 1 to 12 carbon atoms. In the alkoxyalkyl groups, the “alkyl” portion
preferably has 2 to 7 carbon atoms. In the cycloalkylalkyl groups, the “alkyl” portion

preferably has 1 to 13 carbon atoms.
In the cases where alkyl is a substituent (e.g., alkyl substituents on aryl and

heterocyclic groups) or is part of a substituent (e.g., in the alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, alkylthio, alkylsulphinyl, and alkylsulphonyl substituents
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di seases. These conpounds may al so function as
anti depressants, or be useful in treating 30

weogniot44ve and negative synptonms of schi zophr ePCHUSBM4/011899

WD 2004/ 094411 PCT/ US2004/ 011899 Assays for
determ ning PDE4 inhibiting activity, selectivity of
PDEdr aryh)j thietallnyg pan‘.tdnvpreijerabh}nhassbtcem catbby atfms, especially 1 to 8 carbon:

|nh bitin mes are known within the art.
Seé Omse“bga‘fgga% LAPRE di scl osure of which is
i ncor porated herein by reference. 5 Hal ogen herein

refers to F, d, Br, and |I. Preferred hal ogens are F

and C . Akdesyl meaanascydGstgraipg fin whivhi the elkybpartiohaas bh)a8 tarbon atoms,

N N T T
pr Q'Mox S&H&)@pybm Q}Ht Yoprap8gy,P lﬁdﬂutoxtye {ec %&«# entoxy, hexoxy,
pentyl , hexy hept yl", F , nonyl, déety e e

aneptoxy @d@dyl andcu’lﬁ@trore&thmr eRrefeired niktoaly|geouls keyd methoxy and ethoxy.
groups include 1-, 2- or 3-nethyl butyl, 1,1- 1,2- or
2, 2- dinethylpropyl 1-ethyl propyl, 1-, 2- 3- or

4- et hy Kpgmir ,alllox arbdnyd- m 3{1533 12 lzohcé hich th
3, 3-di nethyl b Y}} tyl, ]yz:_ orﬁz gt hyl n a ?’ 3srof¥f in which the alkyl

10 et hymlﬁ@ﬁlhyﬂm&pynbonaﬁonmt hyl pr opyl met hyl hexyl |

di net hyl pentyl, ethyl pentyl, ethylnethylbutyl,
di met hyl butyl, and the |ike. 15 These al kyl radicals

C an opt Adieay] ﬁéféi@ttﬁstﬂ[g@lt@halﬁﬂf Bran&i&dC¢tain AMMAS radicals containing 2
laced in each case by -CH=CH or -C=C groups.

, Su o Htasbeq) ¥emy in which org ﬁymogﬁrr%scﬁzestmmuppmeﬁgwced by ~-CH=CH-.

%1?%2@%’11{ riy}gP{u@Q X{@@ﬂlen%f kf'[_i)t S%%xyé lgz ]ing Eglyen’yl 1-butene, 2-butene, 1-

15 3 pmttényll -adduieprylyl. AGhd ﬁtytaﬂl&nf;\r gibabé%lkeﬁﬂ%fb‘is to an alkyenyléne

het erocyclic-al kyl groups, cycloal kyl -al kyl groups and
al KO ARYYE PEieE 2toé§|qa§}qona,tqg}1%rs to a dival ent

~al kyl ene group having in general up to' about 13

20
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carbon atons. In the case of the arylal kyl group, the

"al kyl "Cpdotlkgnnteass apmohecyality byblic 1 gRibN satuefi®d hydrocarbon
In the gfter cyclic-al kyl groups, the "alkyl" portion
o BAKALEARIR A0 B $2500M 20pr BiStralipifbo § atoRE atoms, more preferably S

al 5
o Sesielb, SRS BN LU AL SPTR B SHIAI otopns,
grayspdiexylheyclahdpyyl, cpdoddtyln anp meftenayll yOltes shithisle I3cloalkyl groups

carbon atons. In,the c ere a

s L}BEJPET ueThiropentyl, h@F@‘P[%slu §?‘?When§‘§y‘aﬂﬁ3alr Qfhexylg  spiro[2.4]heptyl,

h ro rt of uent
PBBOEEYOLE O OWRIGDLLIRRAT { 06 RySRLA N bicycol22lhess
spiro[3.3]heptyl, and b1cyclo[4.2.0]octy1 ;

The cycloalkyl grdup can be substituted by halogens, oxo and/or alkyl. Halogens
and/or alkyl groups are preferred substituents.

Cycloalkylalkyl refers to a cycloalkyl-alkyl-radical in which the cycloalkyl and

alkyl portions are in accordance with the previous descriptions. Suitable: examples

include cyclopentylethyl and cyclopropylmethyl.
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30 hydroxyal kyl, hydroxyal koxy, al kylthi o,
al kyl sul phi nyl, and al kyl sul phonyl substituents 35 WO

wQOm0984111 PCT/ US2004/ 011899 for aryl), the BCRYE2004/011899

portion preferably has 1 to 12 carbon atons,

especially 1 to 8 carbon atons, in particular 1 to 4

car bon atorrB Al koxy-nmeans al kyl -O groups in which

the alk portlon ha s

which ¢ b 45 4 group. otr%%lﬁsgtn%glop&gggﬁ) Qf @Eﬁ%‘faﬁnﬁ ga&%ubsmuent refers to
Suih abdrBatd) k@KYcy@IiOURdiciinentideing rﬁétdﬁdﬂycaﬂedrhaboyns preferably 6 to 12

pr opoxy, |sopropox%, i sobut oxy, sec- butox?qa0
heR@iwn atcmesp teoRerialyc 69()/10 %’f‘ﬁléPnt oMo r DHERD groups 'include phenyl,

glr ﬁ]g qmﬁ'bh&f%x g?éﬂaeﬁé’ é}?[}féﬁ %%egdreg%nbed aryl groups

| nW«MUhC Bret ilfbsﬁtlulfadl onel(br pﬂdﬁﬁel hnehas Hald)glan8 atigi, bbydroxy, alkoxy, nitro,
atons: Al kenyl refers_ to straight-chain or
br msdéRRedoRyn %thylﬁhféitlwn é’aﬁ“%oal SUebHpRen; i%lg’lﬂiylal%la@lzhydmxyalkﬂ

ca i r ;
5? i(zag S by@e_lr CH-GS} S tra[gl glkg%yl r ol BWBIOU @fkylsulphinyl,

et b&mshlph&njdr sheeoyy, and aogbty {eed. heertolky). 1- but ene,
2-butene, 1 15 pentenyl, and 2-pentenyl. In the

10 ‘aryl al kenyl groups, alkenyl refers to an al kyenyl ene

group h
%.\f#rlg ngg{]egérg [darr%{no ]]k?lcl%dgﬁf RQPhidk BByl and alkyl portions are in

Cycl oal icyclic or tricyclic
S ahcwoedaade ytt tloc pretiions desadpinxais Baitalig egampleBingbrdp d rphenethyl, 2-

5" DBl BRaP RS AR B E AP BORESP e e
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cyclopropyl, cycl obutyl, cyclopentyl, cyclohexyl,
cycl oheptyl, cyclooctyl, and norborn O her SU|tabIe
cycl oal Kyylaliewylpssfers ol aﬁ@ry]sqikmfbe&cggql in which the aryl and alkenyl

glpg%gll[og %%@g%ﬁp%aX%ép}vﬁh%gg !g%%'&l.vl&%cnp)%%ns of aryl and alkenyl Suitable

bi e¥ehNELindiule Gk WL2-pfpkii@l 2. 6] nonyl

blcyclg[Z 2.0]h ex%',pﬁgpﬁgo[s 3]hepty| and

bi cycl o[ 4. 2. 0] octyl. 25 The cycl oal kyl group can be
substituted by halogens oxo and/or al kyl. Hal ogens

and/ or r ref t
oo B SR RS S LGUEAD, SRR RIS oy st
| Nh¥tBioehclich@ot §h@&hé<&3he anGwo mgalah&la ol tnhmibslr af é tbri0 ring atoms
accordance with the previous descriptions. Suita t%
ex #hpleEsat least one of the ring atoms is an N, O'or S atom. Preferably, the heterocychc
group contains 1 to 3, especially 1 or 2, hetero—nng atoms selected from N, O ‘and S.
Suitable saturated and partially saturated heterocyclic groups include, but are not limited
to tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, isoxazolinyl and the like. Suitable
heteroaryl groups include but are not limited to furyl, thienyl, pyrrolyl, pyrazolyl,
' imidazoiyl, pyridyl, pyrimidinyl, indolyl, quinolinyl, naphthyridinyl, azaindolyl (e.g.,7-
‘azaindolyl), 1,2,3,4,-tetrahydroisoquinolyl, and the like. Preferred heterocyclic and
heteroaryl groups include terahydrofuranyl, tetrahydropyranyl, 2-thienyl, 3-thienyl, 2-, 3-
.or 4-pyridyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, 7- azaindolyl, a1_1d 1-., 3-, 4-, 5-, 6-, 7- or

8-isoquinolinyl.
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i ncl ude cycl opentyl et hyl and cycl opropyl net hyl. 36 WO

2004/ 094411 PCT/ US2004/ 011899 Aryl, as a group or
wagduen.t per se or as part of a group or PCT/US2004/011899

substituent, refers to an aromatic carbocyclic

radi cal contalnlng 6 to 14 carbon atons, preferably 6

to 12 Sabstmtecahmmy@ls:pg@um tefereiotibe Deferasylim gwupirdescribed above

ot Py e il Roen<ipy s BRY ity PRy D o808 atkony, cyano,

abgygg Qﬁ%@r ided aeyl Qﬁﬂﬂﬁ’émemyﬂ)c hpat® bst hhitoed alBimino, and
or nnre ti mes by hai’ogen, al kyl, hydroxy alkoxy

ni thatkylanmee hyl enedi oxy, ethylenedloxy, am no,
al kyl am no, di al kyl am no, hydroxyal kyl ,
hydr oxyal koxy, carboxy, cyano, acyl, al koxycarbonyl,

al kyl t higger KN& sthphifaglto a Hét&jébﬁdlic%l@ﬁ}@roumb&lﬁty the heterocyclic
and acyl oxy g., acetoxy). 10 Arylalkyl refers to an

ar gid kl)portpqma@mn acgor\d,hmc:@nmﬂh@e RESMOYH scgpqgg,ms Suitable examples are.

; 2@%‘?@3% BiE iy PRRRL Hriaily yideh O gﬁ%%lyﬂﬂ hyl, jsopuinolinylmethy,

ﬁlﬂgmﬁhﬁydndtmb@ﬂahgipyl phenbut yl , phenpentyl, and
napht hyl enenet hyl . 15 Aryl al kenyl refers to an

10 aryl - al kenyl - radi cal in which the aryl and al kenyl
portion [ h o
. far?iaﬁy ﬁ&l%cg %g&%Fﬂlfc Fﬁ'\lﬂ% x'xlo?h aromaflc Smonooychc or

descriptions’ o exa
| nBicyci: arnaturks aozpampgny lto 1I$I&iaﬁfdmca¢01nlspp1@|f@ahdy & m‘ @0 carbon atoms,

to saturated, partially saturated and fu
un@ﬁ?ﬁ?ﬂ’af}@cﬂm&@ﬂﬁféﬁr@ﬁ%éﬁﬁiﬂr@ 'ﬂr%ﬁ%sonﬁa(\;*qLﬂ JPosfle itaplgoexamples are

1 bPin@hR08 1.
vvh eﬁ%ﬂ %tn iz Eg@@{%{%ﬁt’%{ Wgn?} hﬁtha?}grrs |§1 angﬁll 0O or S
15aton1 Preferably, the heterocycllc group contains 1

speci.al or 2, .heteraq-rin | ect.ed
f o, SeN R b akaging SaTs Gk o e B fPER i Which the allyl
%16%@% &dy, gt s%'b&ﬁ drbgf %e{l@éé‘ﬂs hi ek d@arb&éilt afldy®, eﬂ?lt and/or alkoxy; or

to tetra anyl , "t et r'ahydr of hleny ,
yanogl nadlca},slh,avmgdﬁazldlqarbph ammis inhwehich Kes. arguioradn eand® substituted by

ok, Mol U8R, 1REbyFRoR a5L5y ROk T AT et sroups cluce
20 pyfd {, ’aceﬂylr pmp?dﬂgzy |butdn89‘1°in)d'ben£ﬁ#ln0| inyl,

napht hyri di nyl, azai ndolyl (e.g., 7- azalndolyl)
1,2,3,4, tetrahydr0|squ|nonI and the Ilke

f gre];ﬁ;gg&isgﬁge f%%é’l‘géé'; ?pgﬁf}{ﬁb&b&agr © rtxl 3 gtotulent ,C lesup%gially 1 or 2
3- hlYshikhts. 2-. 3 |

25 R! is preferably alkyl having 1 to 2 carbon atoms, which is unsubstituted or
substituted, and more preferably 1 carbon atom. For R', the substituted alkyl groups are
preferably substituted one or more times by halogen, especially F and Cl ‘More

preferably, R' is CH; or CF,H.

30 R? is preferably alkyl having 1 to 4 carbon atoms. For R?, the substituted alkyl

groups are preferably substituted one or more times by halogen, especially F and CL
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or 4-pyridyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl,
7- azaindolyl, and 1-, 3-, 4-, 5-, 6-, 7- or 30

w@200g0g4inol i nyl . 37 WO 2004/ 094411 PCT/ US2004PO1/L8H94/011899
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Substituted heterocyclic groups refer to the
het er.ocycl j¢. groups descri bed above whjich a

suBgetf?rﬁlah/e% isrpliHlehaginen i Ardes YEychis Bysbsitgeg pr substituted with

% rﬂ&l@ yano, hal ogenated al kyl (e.g.,
tr| uorone y nitro, oxo, amno, alkylamno, - and
di al kyl am no. Fbterocycllc al kyl refers to a

het erocyegl i c- wherein the heterocgycl.ic. and . _
al kyl %r t%*B %% H%#O%BEOFW&?I@EY%W% gtHe Wﬁéﬁl’élﬂqeaaﬂ(y portion
di t e

];;?Igny ng?ﬁil 1 %’%ycr%@r%‘ﬁda@r%@k Esy?lgc?gglerféaﬁzﬂflggydr}r/g?%m vwhich has 4 to 7

| saiqnmsnoR ny latset prgferablyyar sawdamihlyétemmyjzlmhgrenylvmm)ﬁl to 7 atoms and

CTPBRL B fORBEYCREGTIR SRR Ll PG Sur doré pleferably, R is 2
Coghahil Qﬁte@oé}@hé@r&ﬁf Ran ﬁhﬁg%torﬁ’sr 8bR5iaRlY | BelePo-Lg atom selected

carbon atons, - wherein the ri structure(s) contains

atﬁmea3an®ﬁeR&ﬁGﬂ$nmdﬁﬂﬂwyabb@aigxmpples are

cycl opentenyl, cycl ohexenyl, tetrahydronaphthenyl and

i ndan- 2-yl . 15 Acyl refers to al kanoyl radicals having

1 to 13mc ?ﬁﬂﬁ@{ﬂlaﬂt R¥gs i flefdhibGh alie ﬁi{lkgénateﬂoﬁﬂ{yp ncy‘é&ﬁlkyl which is
be substituted hal ogen, Hydr oxy, car boxy,

kyl
ar spbstantedopr amﬁubéiatut@dr cmceﬁ)rkylaﬂhﬂh cdiich havsuhgtlwtedo0115msubst1tuted

316%% fgxgmgb or ﬁra/ (oi%gn t]ncél'? }r(sil;:ub&g{ﬂ%% )%g Ui Ft?tgtedc M%rs)preferably, Rs.

anld/ QH3,hY:qH9,X§é0pr$§éfyI apF g, a@% Jotgit@y R@c]o@@xﬁtyﬁ ecyci’@ropylmethyl or 3-
fornyl, acetyl, propionyl ut anoyl and benzoy

susEdisenyhdi cal s preferably have 1 to 3

substituents, especially 1 or 2 substituents. 25 Rl

i's preferably al kyl having 1 to 2 carbon atons, which

i S unsuRStantdléoelsk Prieferstl b iatoth R, cagtiud yoly ﬁdﬁﬁbﬁ@f@wl}/ containing 6

1 carbon atom For Rl1, the subs;ltuted al kyl groups 3

artg 14 carbon atoms. More preferably, R” has 6 carbon atoms and is phenyl. R’ is
preferably phenyl substituted with one or more halogen (preferably fluorine), cyano,
nitro, amino, alkyl (preferably methyl), alkoxy (preferably methoxy) or carboxy (e.g.,
phenyl, bromophenyl, nitrophenyl, fluorophenyl, methoxyphenyl, carboxyphenyl,

‘ trifluoromethoxyphenyl, dimethylphenyl).

More preferably, R® is 4-carboxyphenyl, 2,3-difluorophenyl, 4-methylphenyl, 4-
tert.-butylphenyl, 4-methoxyphenyl, 3,4-difluorophenyl, or 4-fluorophenyl.

R® can also preferably be a cycloalkyl group, and more preferably cyclohexyl or

cyclopentyl. R’ can also preferably be an alkyl group, more preferably ethyl, CH(CHa),,
n-propyl, n-butyl, or t-butyl. '
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preferably substituted one or nore tinmes by hal ogen,
especially F and . Mre preferably, RL is CH3 or

WEEDH09EB01 R2 is preferably al kyl having 1 to 4PCHUKI®NG/011899
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atons. For R2, the substituted al kyl groups are

preferahly substjtuted one or nore tinmes by hal o %

especi & 11§ afsognaterbly a dgtopgsysho /094 mpre preferably thiazolyl, pyridyl or
LA@% 1044 lufd@ving | to

4%;:‘%1 9%%@0%%?% eg{g@d&gé ?lkgth% m%%d bISs ié%%lhtl u?ed with

one or nore F atons R2 can al so be preferably

cycl oal_kyl al gr Qup, ‘wherein the Xyl tion
pr ef er ab] 4FCP gan Wéthzacféﬁb?fnpéﬁf@ﬁ%‘:e Fé agﬁglgyl such as benzyl or

?ﬁ&fgﬂg}?pr e grléb%a%ﬁaé%%%suﬁsggﬁﬁ ?e?%%l?gtgl c:e grgﬁ%ar\?\ng% A R’ is an
5 arylallyl7 aﬂemtmi alﬁdm coaizai,ni mgthylbenzy2, hetbetydbenzaly methoxybenzyl,

at ons_sel ect om0 and S. More prefer bI ., R2_is a-
iR S ferteazyr @&qukﬁwhsdff S bifs Tihioromiethylbenzy,

C%ﬂ@r&h@&o&yﬂ%ﬁ&ﬁr 0 cﬁloﬁ‘&oeﬁ%ﬁm %@ﬂr@&h@ﬂ fnﬁé?ﬁ%:@c%gnﬁbenzyl and
R2 1s also preferab y a benzy gr oup.

pahtrethilar, R2 is preferably al kyl, haI ogenat ed al kyl,

cycl oal kyl which is substituted or unsubstituted,

cycl oal kyl al kyl which is substituted or unsubstituted,

tetr ahR‘*E@;ﬁl‘éfe@W& alk9T haidd Bhkylcarth ‘&fbn'lss aﬁdlﬁr%ké ﬁﬂé&%’oly R* is CHs.
or unsubst ituted. More preferably,

| gops pmfdzrab@@ﬂbshwuddaﬁkulygrpu;cy@rm@értp)a c,:arbon atoms and 1s preferably

P BB e lr it vicraiae SR bey 8 G i cat T

preferably containing 6 to 14 carbon atomns. I\/bre
preferably, R3 has 6 carbon atons and is

e
pr ef er dbliy ppﬁfernylry algd sevingtldd Swarhpnoriemsyr K/Eme éreﬁqﬂldgelﬁ is CHz or

, ably fluorine), cyano, 20 nitro, am no, alkyl
(SEFE:

ably nmethyl), al koxy (preferably nethoxy) or
carboxy (e.g., phenyl, bronophenyl, nitrophenyl,

fluoro genyl met hox hen¥ , carboxyphenyl -
triflu @ﬁﬁ?ﬂ@b%f}ﬁﬁé’ﬁi}’lalk}’b FEREy IShegibpn ayspe and more preferably 5

EERGFA BT LB o 2 T uorooneny

4- nethoxyphenyl 3, 4-di fl uorophenyl, or
4-f1 uor Qphen | . 2

are each preferably H. R" can also preferably be alkyl, fluorinated .
alkyl, hydroxylalkyl, carboxy, alkoxycarbonyl having 2 to 6 carbon atoms (e.g.,
ethoxycarbonyl), -CO-alkyl having:2 to 6 carbon atoms (e.g., CH;CO), or phenyl. For
example, R® can be H, CHs, CoHs, CFs, hydréxymethyl, 2-(2-hydroxy)propyl), carboxy,

ethoxycarbonyl, CH;CO, or phenyl.
X is preferably CH.
L is preferably a bond, CH,, CH,CH,, CH,CO, CH,CO;, or CH;CONH.

The subscript n is preferably 0 or 1.
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R can also preferably be a cycl oal kyl group, and nore
preferably cycl ohexyl or cyclopentyl. R3 can al so

wee@hevabl y be an al kyl group, nore preferabl yper/ng1004/011899
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CH(CH3)2, n-propyl, n-butyl, or t-butyl. 30 39 WD

2004/ 094411 PCT/ US2004/ 011899 R3 is also preferably a

het erocyclic group, nore preferably thiazolyl, pyridyl

or bengzothi.azol yl i i R: - j Lt

or unsuBai e R RIR: Rk A G oS bl are
pr &ngfrnge desbibédbpsubifaiayds Isdehadih iz yllg,dVa-I¥m, Va-Vh, Via-
phenet h in each case is substit

|, _which ug e r -
un¥lkh §-1‘1ﬁ)( VilaeYI1d; whish corresppag to Fregnyulasnll, Ié]ﬁ Jﬁ a?kw’ or VII but exhibit
se : ret hyl benzyl, t.-butyl benzyl,
ng%gg&gﬁ@%&§ﬁ¥g§§?%%?%%§ybenzyl, car boxybenzyl ,

fluorobenzyl, difluorobenzyl, trifluoronethyl benzyl,
trifluoromet hoxybenzyl, chl orobenzyl, nitrobenzyl,

met hoxy@&fB¥Ayl benzyl, and phenethyl. 10 R4 is
preferably al kyl hawi carbon atons, and nore
preferably R4 is %—éégﬁir(?%}ispr eferably a substituted

al kyl group having 1 to 3 carbon atons and is

prefer;ﬁl %ubstituted one or nore tines by hal ogen,
especi ﬁ%lﬁ and . 15 R5 is preferably al kyl having

1 to 3 carbon atogs;s dfpr& a@xef gh@bly, RS is CH3 or
CH2CH3. R6 preferably i's cycloal kyl having 4 to 7

car bon atons, andRhisragyprotlealkyl, gysoalkyiaboh adietarecyahig group, or
is cyclopentyl. 20 R7 and R8 are each preferably H RS8
can al so pref er abirylaig/] altiiyh in dakh osiderintedtituaddioyr unsubstituted.
hydr oxyl al kyl , carboxy, al koxycarbonyl having 2 to 6
carbon atonms (e.g., ethoxycarbonyl), -CO alkyl

having:2 to 6 carbon atons (e.g., CH3CO, or phenyl.

For exanple, R8 can be H CH3, C2H5, CF3,

hydr oxypet hyl , 2-(2-hydroxy)propyl), carboxy, 25
ethoxyégﬁﬁg&§l, CH3CO, or phenyl .

R'is CHj; or CF,;H; and |
R*is CF.H, cyclopropylmethyl, cyclopentyl, 3-
tetrahydrofuranyl (preferably 3-(3R)-
tetrahydrofuranyl), or benzyl.

Id or IVd
" R'is CH; or CF;H; and
R? is CF,H, cyclopropylimethyl, cyclopentyl, or 3-
tetrahydrof;lranyl(preferably 3-(3R)-
_tetrahydroﬁlranyl).
Ie or IVe

R'is CH; or CF,H; and
R? is aryl, heterocyclic, alkyl, or cycloalkyl.
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Xis preferably CH L is preferably a bond, CH2,

CH2CH2, CH2CO, CH2C(O2, or CH2CONH. 30 The subscript n
WO soopoefser ably 0 or 1. 40 WO 2004/ 094411 PCT/US2004/011899

PCT/ US2004/ 011899 In addition, preferred PDE4

inhibitors in accordance with the invention are

conpounds descri bed by subfornmulas la-Im Ila-I1h,
I1la-111g, IVa-1Vm Va-Vh, Vla- VIg, and Vlla-Vlld,
whi ch dbei®pond to Formul as I, L1, 1V, V, VI, or

VI but exhibit fol ng preferred groups: la -
or IVa R is CH3 orlgg-]iogdf?gllb or IVb R is CH3 or

CF2H, and R2 is aR%yIaxyld;ptflrmarlcky,la,lk}dwmaﬂohlﬁ}’hl kyl, a

het erocyclic group, n each case
5is substituted orlifrfsifnd éé@md}i%ofgﬁh?bl Ve R is
CH3 or CF2H, and R2 is CF2H, cycl opropyl net hyl,

cycl opentyl, 3- tetrahydrofuranyl (preferably 3-(3R)
20 tetrgbytfivgfaranyl), or benzyl. 1d or Ivd Rl is CH3

g;cICErZJIe_tnt ;‘Ind Sf_ I 3 g@@é{ﬁﬁ%%ﬁﬂ}r/;m I(nr;:r ef erably
3-(3R) - tetrahydrgfaramplopoxy,e-@-m¥éhyl-pyridyl), 2-cyanophenyl, 2,3-
10 difluorophenyl, 2-methylphenyl, 4-nitrophenyl, 4-aminophenyl,
phenyl, pyridyl (e.g., 4-pyridyl), cyclohexyl, cyclopentyl, ethyl, t-
butyl, tetrahydroisoquinolyl, 7-azaindolyl, or 4-
methylsulfonylphenyl.

15 Th or IVh
R' is CH; or CF,H;
| R, is H, isopropoxy, CF:H, cyclopropylmethyl, cyclopentyl, 3-
tetrahydrofuranyl ~ (preferably 3-(3R)-tetrahydroﬁ1rany1), 2,3-
d1ﬂuorobenzy1 or benzyl; and }
20 ? is 2-(6-methyl-pyridyl), 2-cyanophenyl, 2,3- dlﬂuorophenyl 2-
methylphenyl, 4-nitrophenyl, 4-aminophenyl, phenyl, pyridyl (e.g.,
4-pyridyl), cyclohexyl, cycldpentyl, ethyl, t-butyl,
tetrahydroisoquinolyl, 7-azaindolyl, or 4-methylsulfonylphenyl.

25 TiorIVi
R'is CH; or CF,H;
R; is CF,H, cyclopropylmethyl, cyclopentyl, 3-tetrahydrofuranyl
(preferably  3-(3R)-tetrahydrofuranyl), 2,3—diﬂuorobenzyl, or
benzyl,
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Rl is CH3 or CF2H, and 30 R3 is aryl, heterocyclic,
al kyl, or cycloal kyl. 41 WO 2004/094411

wWEMANSA004/ 011899 If or IVf RL is CH3 or CFZPCT/BS2004011899

aryl, heterocyclic, alkyl, or cycloalkyl; 5 L is a
bond, CH2, CH2CH2

. COF2H and R3 is KR i%[s%g;%ggwfyﬂglz?{-ﬁeﬁs?ﬁ%d@r%%?ﬂn%hmﬂ, 2,3-
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2- cyanophenyl, 2, j - hgnyl:
4-ni trophenyl, 4-§ﬁyﬁggﬁgﬁgﬁg&ggﬁgﬂ%#¥L%;ﬁ|é?%h?é%g¥#nqﬁmnﬂ’
4-pyridyl), cycl oftexyl pyndsd (opedipytidys hydlohdxyl, bytipbentyl, ethyl, t-
t et rahydr oi soqui nol yl, 7-azai ndolyl, —or 4-

met hyl sul f onyl ph 3%3khfgﬁﬁﬁwﬁynvﬁwhzﬁ?@néW@L&F4CF2H

R2 is H i sopropoxyyfshidhymealopr opyhnet hyl,

cycl opentyl, 3- tetrahydrofuranyl (preferably

3-(3R) -tetrahydrofug@Ryknd 2, 3- difl uorobenzyl, or

benzyl; and 20 R3 is~2- (8= hyl.- pyr i dyl

2- cyanophenyl , 5,3131‘9‘0?]??{?’ @Z%eﬁﬁeﬁéﬁgm%woz SO,

4-ni trophenyl, 4-@Ei@ORRC0Y, or BFEBEL. Pyridyl (e.g.,
4-pyridyl), cyclohexyl, cyclopentyl,= ethyl, t-butyl,

t et rahydr oi soqui nolyl, 7-azai ndolyl, or

4- et h Isut}pnylphenyl. 25 1i or'IVi-R is CH3 or

cF2H, RRYIWICF2H, cycl oproopyhnet hyl, cycl opentyl ,

3-t et rahydr of ur am/lis CH,(opCetEr abl y

3-(3R)-tetrahyds ci{Z’uig %ﬂgr{y%,’begi}?l’,-ghiezlletlﬁglr, cc)}k/)flgﬁgxly’l, 2(-)1glethoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 4-tﬁﬂuoromethoxypheny1, 4-
bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl,
3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6-
difluorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl, or 4-
carboxybenzyl; and |

L is a bond, CH,, CH,CH,, or CH,CONH.

Ik or IVk,
R'is CH; or CF,H;
R, 1s H, 1sopropoxy, CF;H, cyclopropylmethyl, cyclopentyl,' 3-
tetrahydrofuranyl (preferably 3-(3R)-tetrahydrofuranyl), 2,3-
difluorobenzyl, or benzyl, '
R? is phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4-
bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, )
3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6-
difluorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl, or 4-
carboxybenzyl; and '
L is a bond, CH;, CH,CH,, or CH,CONH.
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benzyl; 42 WD 2004/ 094411 PCT/ US2004/011899 R3 is H,
i sopropoxy, 2-(6-nethyl-pyridyl), 2-cyanophenyl,'?2, 3-

waledosrorophenyl , 2- net hyl phenyl, 4-ni trophenyl PCT/US2004/011899

10

15

20

25

30

4- am nophenyl, phenyl, pyridyl (e.g., 4-pyridyl),

cycl ohexyl, cyclopentyl, ethyl, t- butyl,

t etrahydroi soqui nol yl, 7-azaindolyl, or 45

met hyl syl §omph phenyl; X is CH and L is CH2, CH2CH2,
CH2CH2CH2, CH2CO, CH2CO2, SO2, CH2CONH, CO2 or

CH2SCR. 10 1} or RNs'CHRIri@:BH3 or. CF2H;, R3 is phenyl,

benzyl, phenethyl, c ex 2- Yy 3r_

met hoxyphenyl , 4_%{%§§%h@¥?%gropyq§l%&9’f c%l%%ﬁtyl,% tetrahydrofuranyl

4-trifluoronmet hoxypiteayly, Z(3)-eEapieofkanyl), 2,3-difluorobenzyl, or
4- et hyl benzyl , ﬁst - but I)}/II begz%);, 2- et hoxyyb)enzyl , 15 Y

3- net hoxybenzyl , ®ngylii net hoxybenzyl, 3-fl uorobenzyl,

2, 6- difluorobenzyl. _4-fl uyorohenzyl ) ‘ }
3, 4-di f 1 uor obenzy™, gﬁeril,%gg%ﬁbg%,e‘bﬁg%q b eyclghexy], Z-methoxyphenyl, 3
bond, CH2, CH2CHZpethbx pH2EINHmetZXybkergt, 4-ivifluoRimétBoxyphenyl, 4-
CH3 or CF2H, R2 is H, isopropoxy, CF2H

cycl opr opyl net hylbro@yblll@ﬁg dempethypengyi4-Ehyafsrafatpethoxybenzyl,
(preferably 3-(3R:teat of ur 17 }

di f 1 uor obenzyl , g? %§ﬁ§?$¥gg%§;ﬁﬁﬁéh%ﬁgﬁ§%yhggﬁgngmZYLzﬁ
phenet hyl , cycl oh#fydrobéhzyk tihinoyeteanyl 3,43difluorobenzyl, or 4-

nmet hoxyphenyl , 4-net hoxyphenyl ,

4-trifl uor onet hoxSppEaR#zyl- - br onophenyl.,

4-methyl benzyl, 4 {-ulnv] BEDZY,CH;, SPERQEDREDZNG.
- Xis CH.

Ila or Va R!is CH; or CFH.

IborVb  R'is CH; or CFH; and
R® is aryl, heterocyclic, alkyl, or cycloalkyl.

OcorVe  R'is CH; or CFH; and
R? is 2-(6-methyl-pyridyl), 2-cyanophenyl, 2,3-difluorophenyl, 2-
methylphenyl, 4-nitrophenyl, 4-aminophenyl, phenyl, pyridyl (e.g.,
4-pyridyl), cyclohexyl, cyclopentyl, ethyl, t-butyl,
tetrahydroisoquinolyl, 7-azaindolyl, or 4-methylsulfonylphenyl.

11d or Vd R!is CH; or CF,H; and
R*is CH;

- Ile or Ve R!is CH; or CF,H;
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3- nmet hoxybenzyl, 3, 5-di net hoxybenzyl, 3-fl uorobenzyl,
2,6- difluorobenzyl, 4-fluorobenzyl,
W@ 20040944 uor obenzyl , or 4 30 carboxybenzyl; anBCT/UB®04#011899
bond, CH2, CH2CH2, or CH2CONH. 43 WD 2004/094411
PCT/ US2004/ 011899 . Imor IVmRL is CH3 or CF2H R2 i
CFZH Cyc' opr opy| Retsr%qG-méWl BMM]_»Q Cyanophenyl 2 3- dlﬂuorophenyl 2-

3-tetrahydrof aran I e }

3-(3R)-tetr ahydr 0 utr gﬁhﬁfﬁ %g@%ghﬁl oAF 8%1 mof hfnylop henyl, pyridyl (e.g.
benzyl; R3 is phemyymdﬁﬁmgymhmgmaﬂembWMyleﬂgdohwmﬂJ
2-nethoxypheny|, 3- et hoxyphenyl ﬂ
4-trifluoronet hoxVBHWlSO%unoéﬂo?r@iéﬁég‘;V "met ylsulfonylphenyl;

5 4- et hyl benzyl , Qg{ butyl benzyl, 2-nmethoxybenzyl, 10
3- nmet hoxybenzyl , dé dlnethoxybenzyl 3-fl uorobenzyl ,
2, 6- d|fluorobean,m(ﬁi{luorobenzyl
3, 4-di fl uorobenzyl, or 4- carboxybenzyh; L is a bond,
CH2, C}EC}Q or CHZCONH and X is CH 15 Ha or Va Rl
is CH3 @ IkbquﬁVF g-S CH3 or CF2H, and R3 is
aryl, heterocycllc or “cycloalkyl. 20 Ilc or
Ve RL is CH3 or _ Roido. (6ndetR81—pchA)g B-ayetdphienyly 2 Beiiflyqrophenyl, 2-

0 ST 2P 2 S ELUSOPL o T B R, i .
4-pyridyl), cycl Oi‘ﬁiiﬂélyl) %y&bﬁ)@@'ﬂtc‘xklopgﬁtyyéthyl Dty
tetrahydroisoquinolyl, 7-azaindolyl, or 4-methylsulfonylphenyl;
R*is CHjs, and
L is CH;, CH,CHa, CHZCHZCHZ, CH,CO, CH,CO,, SO, or
15° CH,;CONH.

IgorVg  R'is CH; or CF,H;
R? is phenyl, benzyl, phenethyl, cyclohexyl, Q—methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4-
20 bromophenyl, 4—methy1benzyl, 4-t-butylb_énzyl, 2-methoxybenzyl,
3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6~
difluorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl, or 4-
carboxybenzyl; and
L is a bond, CH,, CH,CH,, or CH,CONH.
25 '
IlhorVh  R'is CH;or CFH; -
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25 tetrahydroi soqui nolyl, 7-azaindolyl, or
4- met hyl sul fonyl phenyl. lid or Vd RL is CH3 or CF2H,

wapah4Pd4is CH3. 30 He or Ve R1 is CH3 or CF2H, PAHUYID04/011899

2004/ 094411 PCT/ U82004/ 011899 R3 is

2-(6-methyl-pyrid 2- cyanophenyl

2,3-difluor ophenyl{{{ i9ph eﬁﬁgﬁ?}zﬂhé’hwethﬁ #clqhsEHle Aypethoxyphenyl, 3-
4-am nophenyl, phenyl A l )
cyel ohexyl cyCI il alon n{y Y métﬁo%yg;hepﬂl @-\fﬁﬂgéﬁjo}nethoxyphenyl 4
t et r ahydr oi soqui nbtqrhqph@nﬂz&nﬁdgﬂb’énzybﬂ -t-butylbenzyl, 2- methoxybenzyl,

4- et hyl sul f onyl en
's OB or CF2H F éﬁ%y?sna&ﬁ@wh%'%eyzﬂ s-Huorobenzy, 26-

5 2-cyanophenyl, 2, alfﬁﬂofdb‘ée nﬂf‘hﬁﬂ%ﬂobexﬁz 11304 L{Héﬁ%ﬂgﬂ%ﬂ-

15
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4-nitropheny|, 4- am noph phenyl " “pyri
4-pyridyl), cyclohekykﬂwn&ﬁjopentyl ethyl, t-butyl,

t et rahydroi soqui nol.yl , 7- [ , 0O
4-nethy|su|fony|pﬁé%?P?mhiﬁﬁsEgﬁéﬁidﬁéﬁEQQ@Q§ﬂﬁd
CH2CH2, CH2CH2CH2R4gHEED. CH2C2, S2, or 15
CH2CONH. Ilg or Vg Rl is CH3 or' CF2H, R3 is phenyl,
benzyl, phenet hyl, cyclohexyl 2- met hoxyphenyl , 3-

0 % DD B BBt pretin

4- nethylbenzyl 4 - butyl benzyl, 2-nethoxybenzyl,

3- met hoxybenz 5- dlnethoxybenzyl 3- quorobenzyI
-2, 6- di Huer'¥ nzﬁf is aiksfllhaﬁns@éﬂiwarbon atoms. :

3, 4-difluorobenzyl, or 4- carboxybenzyl; and L is a
bond, CH2, CH2CH2, or CH2CONH.

Illc or VIe  R®is cycloalkyl having 4 to 7 carbon atoms.

Ilid or VId  R? is aryl, heterocyclic, alkyl, or cycloalkyl;
'R’ is CH,CHj; and
R®is cyclopentyl.

IMleor Ve R’is a.ryi, heterocyclic, alkyl, or cycloalkyl;
R’ is CH,CH;;
R® is cyclopentyl;
Xis CH; and
L is a bond, CH;, CH,CH,, CH,CH,CH,, CH,CO, CH,CO,, SO,,
or CH,CONH.

IIfor VIf  R’is 4-methoxyphenyl or 2-pyridylmethyl;
R’ is CH,CH;;
Ris cyclopentyl;
X is CH; and

46



25 Ilh or Vh RL is CH3 or CF2H, 45 WD 2004/ 094411
PCT/ US2004/ 011899 R3 i s phenyl, benzyl, phenethyl,

weywhomaxyl , 2-met hoxyphenyl, 3- net hoxyphenyl PCT/US2004/011899
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4- met hoxyphenyl, 4-trifluoromethoxyphenyl, 4-

br omophenyl, 4- nethylbenzyl 4-1 - butylbenzyl

2- met hoxybenzyl , L Baﬁmnﬁ,dﬁylbéﬁb@iz, CH,CH,CH,, CH,CO, CH,CO,, SO,
3, 5- dlnethoxybenz orobenzyl, 2,6 5

di f | uor obenzyl , ¥F&E§F&b¥nzyl, 3,4-dif|uorobenzy|, or
4- carboxybenzyl, L is a bond, CH2i CH2CH2, or
CH2CONH, and R4 ig CH3. 10 Ma or Via R3 is aryl,

het er'odligor ¥]g al By lis 4-oretioyroblenyk gt 2-pyridylmethylvib R5 is
al kyl having 1 tqs3 Qﬁn atons. Illc or VIc R6 is
cycl oal kyl havin%‘ ?g? ¢arbon atons. 15 111d or Vid
R3 is aryl, hete@gqygyﬂdbmﬂ@nkyl or cycloalkyl; 0O
R5 is CH2CH8 and R6 i s cyclopentyl 20 M or Vle R3
is aryl, heteroc?@ﬁﬂﬂﬂ:%ﬁkyl or cycloalkyl; R5 s
CH2CH3; R6 is cye¢l.opent is CH and L is a bond,
CH2, CH2CH2, CH2 EEQ,XE$5E%1 CH2CO2, sS2, 25 or
CH2CONH. 111f or VIf R3 is 4-nethoxyphenyl or

2- pyrqulnet:&I R}RS is CH2CH3i R6 is cycl opentyl
a

HaorV is CHj;
R?is F; and

R® is substituted or unsubstituted aryl or arylalkyl. -

VIIb or VIIIb R'is CHj;
X is CH;
R%isF;
R’ is substituted or unsubstituted phenyl or benzyl,
L is abond; and ‘
R’ and R® are each H

Vllc or VIIlc R'is CHj;
R%isF;
R’ is phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 3-
me"choxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4-
bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl,
3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6-
difluorobenzyl, 4-ﬂuorobenzyi, 3,4-difluorobenzyl, or 4-
carboxybenzyl; and ‘ |
L is a bond, CH,, CH,CH,, or CH,CONH.

VIId or VIIId R!is CHs;
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30 Xis CH, and 46 WO 2004/094411 PCT/ US2004/011899 L
Is a bond, CH2, CH2CH2, CH2CH2CH2, CH2CO, CH2CO2, SQO2,

W@R00GHAEONH. 111g or VIg R3 is 4-nmet hoxyphenyl PGr/US2004/011899
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2-pyridylmethyl; 5 RS is CH2CH3; R6 is cyclopentyl;
Xis CH and L is a bond or CH2. 10 VlIla or Vllla Ri
is CH3: RZis F; ¥nsiCR3 is substituted or
unsubstituted aryl, orFaryI alkyl. Vilb or VIIIb R is
CH3; 15 Xis CH; S's F; R3 is substituted or

unsubstituted phepyis Menfebehyll, phdnetis] aybiohex lﬁmdleR%x henyl, 3-
and R8 are each H ZSC@I%QC oryVFllc}gl y y YPREmYS

R2
F; R3 is phenyl, methpwphepWeﬁé@qﬂwxwhwlﬁré’séwommethoxwhenyl 4-
2- met hoxyphenyl ,
4-trifl uorpone%/hoxétﬁﬁjé’ﬁh?n%’%pgggxmeg?% E%ﬁﬁ@ﬁ%@’bamethoxybenzyl

4- met hyl benzyl, 43imdimdxybaess Bls- d]&&emd:dybmmer&ﬂhqrobenzyl 2,6-
3- nEthoxybenzyI 3, 5-di met hoxybenzyl, 3-fl uoro enz¥l
2,6- difluor obenz@llﬂuombplllzi}’ r"oﬁ‘é?????nzyl 3 ,4-difluorobenzyl, or 4-

3,4-difl uorobenzyéarbg)gybgnzy@ar boxybenzyl ; and

L is a bond, CH,, CH,CH,, or CH,CONH; and
R’ and R® are each H.

According to preferred compounds of the invention, -S-aryl-l-su'bstituted
" pyrazoles and theteroaryl-l-substituted pyrazoles (e.g. Formulas IV, V, and VI) are
generally preferred over 3-aryl-1-substituted pyrazoles and 3-heteroaryl-1-substituted
pyrazoles (e.g. Formulas I, II, and III). ' |

According to a further preferred compound aspect of the invention, the
compounds of Formulas I, IL, IIL, IV, V, VL VII and VIII are selected from:
3—(3-Cyclopentyloxy—4-methoxyphenyl)pyrazole [which can also be called 3-(3-
Cyclopentyloxy-4-methoxyphenyl)-1H-pyrazole]; |

3-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-methylbenzyl)pyrazole [which can also be
called 3-(3 -Cyclopentyloxy—4-methoxypheﬁyl)-1-(2-methy1benzy1)- 1H-pyrazole];

3-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,3-difluorobenzyl)pyrazole [which can also
be called 3—(3'-Cy'clopentyloky—4-methoxyphenyl)-1-(2,3-diﬂuorobenzyl)-lH-pyrazole];

3-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(4-nitrobenzyl)pyrazole [which can also be
called 3-(3 -Cyclopentyloxy-4-methoxyphenyl)-1-(4-nitrobenzyl)-1H-pyrazole];
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L is a bond, CH2, CH2CH2, or CH2CONH. 30 VIId or
VIIlId Rl is CH3; 47 WD 2004/ 094411 PCT/ US2004/ 011899

wOo2008/08H11 R2 is F;, R3 is phenyl, benzyl, phener¢myis$2004/011899
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cycl ohexyl, 2- nethoxyphenyl 3- nethoxyphenyl

4- met hox hen 4- trlfluororrethox
B e et it st e can

1:ho
3-%%3&%2%?? Vg ??ﬂ"%%?%é%émﬁﬁaﬁiﬁ#ﬁﬁ%@@’éﬁﬁ%ﬁﬂﬂmm
3, ¥igiifakolel;obenzyl , or 4- carboxybenzyl; L is a bond,

CH2, CH2CH2, or CHZCO\IH; and 10 R7 and R8 are each H
According to preferred conpounds of the invention,

lﬁg ie Péﬂatr?d;Pﬁefr}ng t3€€1| mQtYlB @R} @é[?xdahydrofuryloxyphenPll)%yrazole [which

ubs tute For nu
I \éan ¥]sodedaNad) 1-&2, é—Dl@e«m@baizlyjb 3}fzbfmthoegl-3e@&
3- aryI 1-substit azol es. and
3-tRiEtydpdpnylex QY]ﬂﬁigﬂamﬁglpyrazoles (e.g
Formulas I, Il, and II1). Accordlngtoafurther
preferred conpound aspect of the invention, the -
c o]nﬁﬂeﬁmimoh@ﬁzﬁbﬁffﬁHcaslop¢nty1b;(y~|4+m¢thbx5(phvny1)nyraquq [véeh can also be

s Bl SRuEbTE lrchoegpirens T Paveiom D el

can al so be called 3-(3 2
Cycl opent yl oxy- 4- nmet hoxyp heny -1FLp razol e]
3% @—Mpdmpéﬂmwwmdmémm lpyrazole iwh@h I Blep by called 3-[4-

3%?%2(“ Elgﬂ e&'a&@} i S %@q;ﬁjpyiaz&ﬁ Tret hyl benzyl

)-1H pyrazole]; 25

3- (3-Cycl opent yl oxy- 4- met hoxyphen 1- 3-di fl uorohe

n Ay (4 Methexpit3e(3 E?«Amt&hyelmfurdl@dph ¥)CL(4 é&%roBGMYl)pwazole [which can

Sz%ﬁo)b%{‘ﬁ @ ?E&*{I&Fé’x S-r(?ﬁﬁ%ﬁm%gﬂllrgnﬁoﬁyghélﬂ]'- -kéﬂﬁftx%lg@nzyl)-lH—

j opent yl oxy- 4- met hoxyphenyt) - 1- (4-ni trobenzyl)

pyrazole [whi ch can al so be
1-(4-Aminobenzyl)-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole [which can
also be called 1-(4-Aminobenzyl)-3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-
lH-pyrazol'e] ;

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1-(N-(2-
methylphenyl)aminocarbonylmethyl)pyrazole [which can also be called 2-{3-[4-
Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-yl}-N-(2,-
methylphenyl)acetamide]; ‘

3-[3,4-Bis(difluoromethoxy)phenyl]pyrazole [which can also be called 3-[3,4-
Bis(difluoromethoxy)phenyl]-1H-pyrazole]; '
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cal | ed
3-(3-Cycl opent yl oxy-4- net hoxyphenyl ) - 1- (4-nitrobenzyl)

WO 1dd4p9arol e]; 30 48 WO 2004/ 094411 PCT/ US200B¢DUSBBH011899
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3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) - 1- ( 2- net
hyl benzyl ) pyrazol e [which can also be called

33 ERTNyorsRCR blarahydbt a0 e il sumlso b

eSS o bR PP oa R de v renvipsmghondl Brpdraye)
uryloxyphenyl)pyrazole [which can al so be called

1- (2, 3-Di fl uorobenz ;1 4- met hoxy- 3- (3R) -
t &%E;fmommﬁtaﬁw-é@% tﬁﬁ?}lydmﬁl-rﬂwml@mﬂ]) 1-(N-(2,3-

* S adPhnebRRtoL ol Ta kRIS RN Tl BROBEYRAGNY ' (4.

I Pﬁﬂu&mmllhlﬁ@zyta)R)&et(rawﬂydﬂmﬁmkylbmyﬂ%yf@bhwmemﬂ )

- pyrazol e]

3-difluqvephrax))acstamids L t et r ahydr of ur yl oxyphenyl ) pyr azol e

[which can al so be called 3-[4-

Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 1H pyrazol e

] 3 [3354 Bis(difluoromethoxy)phenyl}-1-(N-(2,3- dlﬂuorophenyl)ammooa;rbonyl-
- Met hoxy- 3- (3R) - tetrahydrofurylox§p )-1-(4

r @wéh&lgm abgheh faprlsrbeccated aHSd 3e édlﬂ@%romethoxy)-phenyll
zMa'i (%zigl@uofo Péﬂi)ﬁgétgﬂlﬁe?;nyl oxyphenyl]-1-(4-n
-1 pyrazol e[

enz
1 (4 Anlnobenzyl) 3- (4 met hoxy- 3- (3R) -t etrahydrof uryl o

en) razol e 0 he.c
)1(%?&“ ﬁ?d‘?‘?%’%ﬁé%% 3 H&Xﬁ%&@‘rg%@%ﬁm{l&l r@%{?d&of urany
I ; .
3%%?Wlpg*e&°ﬁ%§§i¥@n?‘§%l>p¥wﬁlgrﬁwglfgf‘:a? afoa e Ay 14
1411ﬂu¢®meﬂﬂb®y3 @Wéﬂwmdmfwmaﬁbmmﬂenﬂmyfa)zpb‘iﬂﬂweﬁ (6-
[mhlc ca 3 called 2-{3-[4- 25
Dt P}‘j‘?‘f&lﬂ #13R) - t et r ahydr of ur anyl oxyphenyl ] - pyr
azol-1-yl}- N—(2 - met hyl phenyl ) ac etam de] ;
3-[3,4-Bi s(difluoromnet hoxyz phenyl ] pyrazol e [ whi ch can
alls@®i- b?ngaidp@dn)a)aana:carbony methyl)-3-(4-difluoromethoxy-3-(3R)-

Bltesu(a%lytfillo grceyltalg]e%g(%%) azorig l[\l/hl%ﬁi- By 48 chla gellled 131Q-é-cyanophenyl) -2-{3-

[4-difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-yl} acetamide];

3-(4—Diﬂuoromethoxy—3—(3R)-tetrahyd;ofuryloxyphenyl)-1-(4-nitrobenzyl)pyrazole

* [which can also be called 3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-

(4-nitrobenzyl)-1H-pyrazole};

- 3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1-(2-methylbenzyl)pyrazole

[which can also be called 3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-
(2-methylbenzyl)-1H-pyrazole];

50



WO 2004/ 094411 PCT/ US2004/ 011899
3-(4=Di f | uor onet hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) p

wQ@ e@zode1{ whi ch. can al so be called PCT/US2004/011899
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3-[4-D fl uoronet hoxy-3-(3R)-tetrahydrof uranyl oxyphenyl

- yrazol ej ; :
5. (A B PR Gr e st S fgrmepr sy Rb Y SR MRy Dpyrazole

ai Fe S 2 b called 12, Diflyoreboney ) 3 - diperopehon 0R0-
al etrabgdrofirimedio:3phéBA[- 4H- p&retzlolﬁ@;r omet hoxy- 3
-(3R)-tetrahydro furanyl oxyphenyl] -pyrazol- | -yl}
-N-(2,3 di fluorophenyl) ac etam de] ; 3-
5[ 33 %2@10%(;@17%9@6%9@6%%@%&20% (\%161@ c§h slid bé’@aﬁﬁﬁ@e(Z-Acetyl 7-
nyl )am nocar bonyl™ 10 net hyl ) pyrazol e [which can al
bemetilokgekn2ofuBan-4-yl)- Bil-puhizblelior onet hoxy) - phenyl | - -
pyrazol - | -yl} -N(2,3-difluorophenyl)acetanide]; 3

-(4-Difluoronethoxy-3 -(3 R)-tetrahydro

fury JL%N@BE&M;'])) ﬂ(&&!ﬂﬁgron{e@ioxy-?a (3R) tetrahydrofuryloxyphenyl)pyrazole
nmet hyl pyri dyl ))am nocar bonyl nét Xm br azole [whi'ch
mo

B@hl@ie celnl e@lsp- { de[ 4calle®  1-(4- enzyl)-3-[4- d1ﬂuoromethoxy—3 -(3R)-

S TR ARG 7 oy -5

1- (N-(2 C,yanophenyl ) am nocar bonyl net hyl ) -3-(4-difl uoro

nmet hox 3R) - tetrahydrofuryl oxyphenyl)pyrazol e
Lo ST Bob B ety M3 PRy payrazole [which

20
458 aﬁoubg G rl%%(% f11<§ o glﬂflgf%be{l@{nr 3 r'i (I]I%eﬂ?c‘myan)(/% S3xypheny| ]-
pyﬂéai@dréﬁlydnbfﬁﬁ%&ﬁyqeﬂ}l-pyrazole]
3-(4-Di fluoromet hoxy-3-(3R)-tetrahydrof uryl oxyphenyl) -
1 (4 ni trobenzyl ) pyrazol e [mhlch can al so be called
é’yﬁgﬁ W@gﬁ%ggfﬁ#aﬁ_ﬁ%&-ﬁ ?M%&%Wl&%‘t@@iﬁ}}%% e [whlch
(@hn@lsfolhm&faﬁ@ihli@}&lbh%xylﬁﬁthyl 3- [4 -methoxy-3-(3R)-

R) -t et r ahydr of uryl| oxiéphenyl) 1-(2-nethyl b enzyl)pyrazo
1

detrphydretiranyioxypregyHel H-ahragefel;

3-[4-D fl uoronet hoxy-3-(3R) -t etr ahydr of ur anyl oxyphenyl
]-1- (2-nethyl benzyl)-1 H pyrazole]; 50 WO 2004/094411
PGF(ALMMWQE@QQ:etrahydrofuryloxyphenyl) 1-(3-phenpropyl)pyrazole [which can

3-Diflyor or onet hoxy-3
( %%)bet Pgﬁjg 1\95?‘3 8@3}1 E@ﬁvﬁy%g? %rml%yp?mlk hr(Z&henpropyl)-1H-
cal | ed
I?g 3- f | uor obenzyl ) - 3-[ 4- di f | uor onet hoxy- 3- (3R) -
3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1 -(4-pyridy1methy1)pyrazole [which can

also be called 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(4-pyridylmethyl)-
1H-pyrazole];

1-Ethylsulfonyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole [which can

also be called 1-Ethylsuifonyl—B-[4-methoxy—3-(3R)—tetrahydrofuranyloxyphenyl]-lH-
pyrazole];
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t et rahydr of ur anyl oxyphenyl ] - 1H pyrazol e]; 5
3-(2-Acetyl - 7- net hoxybenzof uran-4-yl ) pyrazol e [ which

w@ av4adEol be cal l ed 3-(2-Acetyl -7- PCT/US2004/011899
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met hoxybenzof uran-4-yl)-1 H pyrazol e];
1- (4- Am nobenzyl )-3-(4-difl uoronet hox]y 3 _
(EﬂrMemaW@rPdftwwydwfw@mhw&)abé -propylinyieaiole vihich can also be

aI S

e A SRR Y B eSO Y: L Shpropy pyrazole)
t et r ahydr of ur anyl oxyphenyl ]-1H pyrazol e]
1-(2,3-Di fl uorobenzyl) - 3-(4-nmet hoxy- 3- )
S)1- Bemwéﬁmmnﬂfh(%rmﬁwmén i&)ﬁgtreélzémmp' kenybaiiraaple dwhich can

1 %&%%C&ﬁs% 5 Bylaus*é{ﬁ' HRRIRRRGHb: PR IR nitark AR ey 1
loadiexyl met hyl - 3- (4- met hoxy- 3- (3R) - t et rahydr of uryl

oxyphenyl)pyrazole [which can also be called
1- Cycl ohexyl net hyl - 3-[ 4- met hoxy- 3- (3R) tetrahydro

3 BPYSRENT B by B PR OASK o r G2ty Dpygagl Lvich cen

n mlsamel Jaflyd 340Ngethuhi-Bli3RpRtraBydsefubm ytadybehyl]-1- (2-pyndy1methyl)—

B-eh[ﬁj Met hoxy 3- (3R) -t etrahydr of uranyl oxyphenyl ] - 1- (3-p -
PYBYIFL 1H pyrazol e] ;

3-(4- Met hoxy- 3-(3R) - tetrahydrofuryl oxyphenyl)-1-(4- pyr
i dyl met hyl ) pyrazol e [which can 25 also be called

33 gimtchxpxmy% (eﬂﬁmmﬁeioﬂ)lzah}mpgfamla fwhiok ypi elsy b cAliedB-[(1-
[ razol el ; :
y )r(ﬁﬂegf@r ‘gtﬁtﬂ}/ﬁhn@@%’ '%ﬁh&\?y@z?lﬁh) -t et r ahydr of uryl oxy

phenyl)pyrazole [which can also be called
1- Et hyl sul fonyl - 3-[ 4- net hoxy- 3- (3R) -t et rahydr of ur anyl o
xﬁp@eMyth]oxy‘t—H—(3RO—tqﬁ;ah§(dmtﬁﬂ]ylox5ﬂhdﬂm)ﬁﬁ@m16943411dﬁtic acid [which can also

emﬁﬁ%é&%&t&e@;y—% Ryl RRRs T THppzgh i) scetc
pdﬁ‘;yr azol e [which can also be called
3 4-Met hoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl ] -1-(1-p
ropyl)-1H-pyrazol e];

1&?@% l Fé{zi;%gtqomﬁ{?ﬂyléhoé%d% @B%gtlﬁégq Iféd% (% ]Qenzyloxy—df-

1hﬁqﬂg,wb§éﬁyﬁ)omlpy%pejnet hoxy- 3- (3R) -t et r ahydr of ur anyl
oxyphenyl ] -1H

3-(4‘—Diﬂuoromethoxy-3-(3‘R)-tetrahydrofuryloxyphenyl)pyrazole-l-ylacetic acid [which
can also be called 2-{3-[4-Difluoromethoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]pyrazole-1-yl}acetic acid)

Inyclohexylmethyl-S-(4-methoxy-3-(3R)—tetrahydrofuryloxyphenyl)pyrazole [which
can also be called 1-Cyclohexylmethyl-5-[4-methoxy-3-(3R)-

tetrahydrofuranyloxyphenyl]-1H-pyrazole];

3-(3-Benzyloxy-4-methoxyphenyl)-1-(2,3-difluorobenzyl)pyrazole [which can also be
called 3-(3-Benzyloxy-4-methoxyphenyl)-1-(2,3-difluorobenzyl)- 1 H-pyrazole];
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pyrazol e] ;
3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) - 1-(2-pyr

w0 copmoetsny | ) pyrazol e [which can al so be cal | eBICT/US2004/011899
3- [ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ]-1-(2-p
yridyl methyl)- 10 1H pyrazol e];
3-[(1-Cycl opentyl - 3-et hyl i ndazol ) -6-yl ] pyrazol e [which

3q4-90ethexeal
Sycl apaniyr s, é%%iﬁﬁ%%%gﬂsfﬂgan@ ENA23e

'3 ( tRydieRgqBnglshyarbenyimbihdt]prazolt t»xlyap]n enyhlpie Al lde-[4-Methoxy-

%?f@%ﬁ%&){gﬁ%ﬂy@%ﬁ ]‘?Jr@ﬁr(é’fztﬁ’ (’rﬂ/: ggyphenyl] 1H

‘jayraﬁ@hydrofsd)dulﬁm ¢EborBSiet yl]-1H- 1
3- (3-Benzyl oxy- 4?1lr)ret ho%phelny pg}rlrgzzoole]e [ whi ch can

al so be called 3-(3-Benzyl oxy- 4 20

‘getg?%xgpﬁg¥%% 1 8% 5’ﬁ?%ﬁélgéépﬁﬂygyé?Gﬂ@roxyphenyl)p
yr aiznh}fydioﬁaf}&@@tphsn}aﬁiyéazbmwlibh GARIBIRQalE] £aNLEd

-Di fl uoromet hoxy-3-(3

t et Bisarhemyl f@@@ﬂ&'&[ﬁ@ﬁ#@@ﬂﬂ(&] -tetrghgdrafbedryboxyphenyl]-1H-

OaCI %
T gxylnethyl 5- (4- met hoxy- 3- (3R) -t et rahydr of uryl
oxyphenyl)pyrazole [which can also be called

9/ Jhrrethyl 5-[ 4- met hoxy-3-(3R) tetrahydro
&y‘g % -g}%}pqubqnzlqﬁgw 42301 g—IQ 3-dgiuorobenzyl)pyrazole [which can also
3 b3-cBeazZY. &%Me@l-ﬁ%ﬁ&ﬁ%ﬁ%?ap e‘éﬁ 1 3(2%' cfhlﬂlljlgrr Qr?z@ —h}I-pyrazole];

pyrazole [ which can
3-(3- Benzyloxy 4- met hoxyphenyl ) -1- (2, 3-di fl uor obenzyl)
15 {?%Q%é 52 WO 2%34/094411 PCT/ US2004/ 011899

’fb(%rviyentze ghéabok-(4- mt@i@t&ﬁaeﬁwmzﬂ)pmm [which can
I I
bt o ééﬁéﬁ?%i"@zq#étﬁ%*k%%?ﬁ ST PR eny 11
- ( BR@zelet;r ahydr of ur anyl oxyphenyl 1-1-[N-(1,2,3,4 5
t et rahydr oi soqui nol yl ) car bonyl net hyl ] - 1FprrazoIe]
1-[ N-(7- Azai ndol yl ) car bonyl net hyl ] -3 - (4-net hoxy-3

al( 252 'gelbiggl?fﬂebﬁgﬂif@){-ng )SYd?ﬁ@d}Xﬂ)e)nQWoQ?fll ?neitﬂ@y%ﬂeny?ﬂayrazole which
20 can also be called 1-(2,3-Difluorobenzyl)-3- [3-(2,3-difluorobenzyloxy)-4-

methoxyphenyl]-1H-pyrazole];

‘ 3#[3-(2,3-‘Diﬂuorobenz‘ylo'xy)-4-methoxypheny1]pyrazole [which can also be called 3-[3-
(2,3-Diﬂuorobenzyloxy)-4-methoxyphenyl]—lH-pyrazole];
25
1-(2,3-Difluorobenzyl)-3-(3 -hydroxy-4-methoxyphenyl)pyrazole [which can also be
called 1-(2,3-Difluorobenzyl)-3-(3 -hydroxy-4-methoxyphenyl)-1H-pyrazole];

3-(2-Acetyl-7-methoxybenzofuran—4-yl)-1-(Z-methylbenzyl)py_razole‘[Which can also be
30 called 3-(2-Acety1—7-methoxybenzofuran—4-y1)~1-(2-methylbenzy1)-lH—pyrazole];
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Azai ndol yl ) car bonyl net hyl ] - 3-[ 4- met hoxy- 3- (3R)-tetrahy
dr of uranyl oxyphenyl ]-1H 10 pyrazol e];
w@2q02/0%aet yl - 7- met hoxybenzof uran- 4-yl) - 1- (2, 3- BCT/USZI00W 1899
~ " enzyl)pyrazol e [which can also be called
3-(2-Ace qxﬁll - 7- met hoxybenzof uran-4-yl)-1-(2, 3-di fl uorob
enz§(4-Ms Whﬁiﬂ)eﬂetrah}ﬁ@ﬁlryloxyphenyl) 1- (2-phenethy1)pyrazole [which can

ﬁyl( %‘??@"'y%f 9?@”2&? a‘ﬁﬁi g?rﬁggyéraﬁ%n)émp@snﬂ? L (2-ph£:nethy1> 1H-

%rreg?&éyl 7- met hoxybenzof uran- 4-yl)-1-(4-nmet hyl sul fo
nyI enzyl )-1H pyrazol e];
1- (2, 3-Di fl uorobenzyl)-3-[3-(2, 3- difluorobenzyl oxy) - 4-

S DSBS RS s B o8 B SBy Bryazote o

rretdama}slaib%wlléd YIaAadel ) o
3=[3-(2,3=Difl u%)-l;{lggenzyl o)§/y3 BR; rrtg%rﬁho}%r/% éar?%"f‘g{}l}egzgmgfazol 1-yl}-1

[ wihbeRYIchathanaslibe cal | ed 3-[ 3-
(2, 3-Di fl uor obenzyl oxy) - 4- net hoxyphenyl ] -1
H pyrazole]; 25

1-(12B Bly ] - :
; ag . &ZEBPI (Cﬁﬁ‘ﬁggﬁi}?’ S(’%R)gteefr&"émgﬁlgﬂMxﬁh@ﬁ}‘lfﬁ%éﬁ%i@ﬂ%@lﬂﬁn also be .

107. (‘321%i Padriolfemelioyy-3-(B)tapmehpsep furampetyphymi bl yrazole];
H pyrazol e
3- % Acet y% 7- met hoxybenzof uran- 4-yl)-1-(2- et hyl benzy

| ) ﬂy@ﬁﬂﬁpeat}{l*@hd%ethaﬂy—al(sm %aﬁﬁh’éﬁ I%Qyphenyl) azole Wthh can also
| - 7- met hox benzof ur an-4-yl) - %Bﬁ
H@%%Eé{?l@penty memwe@&mtrmwmmxmamm-
?g,aygltej]oxy 3- (3R) -t et rahydrof uryl oxyphenyl) - 1- (2- phe
yl')pyrazol e [which can also be called
153-[ 4- Met hoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl ]-1-(2-p
he |)-1H pyrazale]; 5 ) :
1- ?i&g@gﬂgﬂﬁ}ﬁgét?vﬁ?‘f%QDﬁ:%l H8sdydifuprmRpnzydt Fipytazotey
ryloxyphenyl)pyrazole [which can also be called
é - met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - pyr
(- Cy¢1}npelliylfﬂ°fethylmdalzoHétﬁamqm&:]arboxyphenyl) 1H-pyrazole;

I-Benzyl 3- (4- et hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl
)pyrazole [which can also be 10 called

20 |1] iﬁ?ﬂ_z%%lgg&éﬁﬂ@&hmdagoﬂ BRI R4 AN S R UL AN YRARNY
1- Cycl opent yl - 3- (4- net hoxy- 3- (3R) - t et r ahydr of uuyl oxyph
eny. ! elp()fycele%ln vl [B\Ahch}(/:hnd%zcﬂ) % yﬁﬁ 1-(2-methylbenzyl)pyrazole [which can also be

called 3-[(1-Cyclopentyl-3-ethylindazol)-6-y1])-1 -(2-methylbenzyl)-1H-pyrazole];

25 3-[(1-Cyclopentyl-3-ethylindazol)-6-y1])-1-(4- -methylsulfonylbenzyl)pyrazole [which can
also be called 3- -[(1-Cyclopentyl-3-ethylindazol)-6-y1])-1- (4—methylsulfonylbenzyl) 1H-
B pyrazole];

3-[(1-Cyclopenty1-3-ethylindazol)-6-yl])-1-(2-pyridy1methyl)pyrazole [which can also be
30 called 3-[(1 -Cyclopenty1-3-ethylindazol)-6—yl])-1-(2-pyridy1methyl)-IH-pyrazole;
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be cal |l ed
1- Cycl opentyl - 3-[ 4- net hoxy- 3- (3R) -t et rahydr of ur anyl oxy

w@hb®apdqs1li H pyrazole]; 15 - PCT/US2004/011899

10

15

20

25

30

3-[(1- Cyclopentyl 3- ethylindazol) 6-yl]-1-(2,3-difluor
obenzy

tyl-3
- eéﬂi@h Pﬁﬂaﬁ%}tﬂ %ek;aﬂm@?laﬁﬂ&)bb@pﬁ@fb&»ﬂ%thyl)%ym%hee;
20

3-[(1- Cycl opent yI - 3- et hyl i ndazol ) - 6-yI | - 1- ( 4- met hoxyph

enyd[3-Metheyy-BL8R Bletrahydrofuranyloxyphenyl]-1-[2-(6-methylpyridyl)- 1H-pyrazole;
3-[(1-Cycl opentyl - 3ethyI|ndazyF) 6-yl])-1-(2-nethyl be
nzyl)pyrazole [which can al so be called

nzy QS&C%&@J{@&%W |5 @ rgi-tﬁéﬁl}} glq?ﬁz)oée?rakgrdﬂﬂﬁyﬂx}&)%eﬁgﬁfphﬂ&ua?e which can

3- {ﬂsdb@dledrieﬁygdbhé{yhndstwlmﬂaﬂmth)oxﬁay@]S)—telrawdnmﬁtrhwmwphenyl]
| f onyl benf%l ) pyrazol e [which can also be called
?@ pentyl - 3-et hyl i ndazol )-6-yl])-1- (4 met hyl su
I fonyl benzyl)-1H pyrazol e];
3-[(1-Cycl opentyl -3-ethyli ndazol) 6-yl])-1-(2- pyrl dyl m
et hlyr oheadolethy]- \M(ﬂﬂineth@w H(39)-tbieahydtb fonlléeghenyl)pyrazole [which can

et %%Hl‘? Q{q_i 836@2%‘?}29&3’ %gg@éﬁ%ﬁﬁf il 3% tetragydr%}(tlrréu%}ioxyphenyl]

PO WS200#4/,011899  5-[(1
- Cyclopentyl - 3-ethyl i ndazol )-6-yl])-1-(2-pyridyl met hyl

1 H-pyrazole

) -

: ﬁ@% ﬁ%&wizl?ﬂpézggg garx?/gelijr on Xé’z%PeeﬁvéﬂiJH cla_n[a%s_o(be called
205}

S) - tef?g%yﬁFofuryﬁ%xyph2§§%§ﬁ§¥g§6$§mﬂaﬁ?%¥ﬁ%an al so

be call ed

Y1 &f L/geny %f&:gﬁ%gﬁéﬁy o&%ﬂenyl)( Igaletthy suﬁ’hxy}%é)nfzy/ pyrazole

1- @lﬁdw&ﬁ&%d‘@tdﬂbd T4 AMBIHOKY3 ﬁy&ﬁﬁiy—d&@m@w&wﬁéﬂymu-
ox phenyl ) pyrazol e [ whi ch can 10 al so be ca
Wég@?b%é’tﬂrw 13-pymzaetshoxy- 3- (3S) -tetr ahydr of ur an
yI oxyphenyl ]- 1H pyrazol e];
3- (3, 4- D met hoxyphenyl ) - 1- (tert-butyloxycarbonyl)pyraz
olIsodrapyl Ch{ & phmatteeyBe(3Rytdted ydiogirhnyBott whenyl]-pyrazol-1-yl} acetate;
[3- (3, 4- Di net hoxyphenyl ) - pyrazol - 1-yl ] carboxyl ate]; 15
3-(4- Met hoxy 3- (3R) -t etrahydrofuryl oxyphenyl )-1-(met hy

H R N B S
pyrazole;

5-(3-Cyclopentyloxy-4-methoxyphenyl)-3-methyl-1-phenyl-1H-pyrazole; .

1 -Benzyl—S-[4-methoxy—3-(3R)-tetrahydrpﬁlranyloxyphenyl]-3-triﬂuoromethyl— 1H-
pyrazole;

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(4-trifluoromethoxybenzyl)-1H-
pyrazole;
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(et hyl sul fonyl benzyl)-1 H pyrazole]; 20 |sopropyl 2-
{ 5-
w(Q Zeoamofaoky - 3- (3R) -t et rahydr of ur anyl oxyphenyl | POH/US2004/011899
.1 -yl} acetate; 1-(2,3
-Di fl uor obenzyl ) - 5-[ 4- net hoxy- 3
-(3R) -t etrahydrof uranyl -oxyphenyl]-1 H pyrazole; 25

5- (.3-,Qycl,0 Xy- 4- thox henyl ) - 3- net hyl - | - phenyl
| &;[ﬁ%éﬁg? (%5{? tgtrahy rofuran ){gxyphgn}zl] 1—pheny1y3 mﬂurc))rome):/thyl 1H-
%2{-]&“3 5- [4 rret hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny

rifluoronethyl-1 H pyrazole; 30
5 [ 4- Met hoxy- 3- (3R) - t et rahydr of ur anyl oxyphenyl ] -1- (4-t

I 2004 4411
@f@%ﬁ%@%}@fé{géﬁ @ﬁ))tetrahyd ﬁar%}gloyecyphenyl - -tn%%oéocr)r?ethyl 1H-pyrazol-
Aslyljt\gegta@xy 3-(3R) -t etrahydrof uranyl oxyphenyl ] - 1- phen

ifluoromethyl-1 H pyrazole; 5 Ethyl ,
[5 (4- et hoxy- 3- (3R) - t et rahydr of ur anyl oxyphenyl )-3-tri

iy TI%)‘ Zfe %‘iﬂ}i@(&ij_?}a}%@é@d}o lr-a}lllyl]oxyp en?llt) e_3-’c1'1fh;1oromethyl 1H-pyrazol 1-

(§1‘}aceheta51ahydr of ur anyl oxyphenyl )-3-trifluoronethyl -
H pyrazol - - yl]acetic acid; 10 I|sopropyl
10 [5 (4- met hoxy- 3- (3R) - tetrahydrofuranyl oxyphenyl ) -3-tri

1. PR P amhaRoR Reidatafi@b AR phmny pymfooromethyl 1

H-pym@czloll ﬁ]aceﬂgﬁe :N- (3- Fl uor ophenyl ) - 2-
{5-[4-nmet hoxy- 3-(3R) - tetrahydrofuranyl oxyphenyl ] - 3-
.trifluoronethyl -pyrazol - -yl'} acetam de;

{’\giﬁaﬁ’%ﬁl&o@' %{ﬁé%%g @méﬁyﬂPgFW%\ﬁVrMW%nyl] 3- 20

15trifluoromnet hyI pyrazol - | -yl} acetainide;

(15?@ El%?rPH]K?H})o? G AP Re@R) jtetrahydrafarnylonwphepyl- 3t
u@?o%&h )F&rrzgz% tl%ﬁ%ac?ﬂﬁxy eg enzyl ) -5-[ 4-met ho?(y 3

tetra ura phenyl]-1 H pyrazol e;

N-(5-Methylthiazol-2-y1)-2- {5 -[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-
20  trifluoromethyl-pyrazol-1-yl}acetamide;

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1 ;(4-methy1b enzyl)-1H-pyrazole;

1-(4-tert-Butylbenzyl)-5 ~[4-methoxy—3-(3R)-tetrahydrofuranyloxypheﬁyl]-1H—pyrazole;

25
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(4-trifluoromethylbenzyl)-1H-
pyrazole; '
1-(3,4-Difluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1 H-pyrazole;

30 |

1-(2-Fluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;
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25 5-[4-Methoxy-3 -(3
R) -t et rahydr of ur anyl oxyphenyl ]-1-(4-trifl uoronet hyl ben

wQ 00094411 pyr azol e; PCT/US2004/011899

‘ 5 pA4 et @5@5;333

10

15

1-(3,4-Difluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrof
uranyl oxyphenyl]-1 Hpyrazole; 30
1- (2- Fl uor obenzyl ) -5-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur an

ylc$)T @gg’fgi?f%i%%&P&raﬁ%&oﬁtany?o@gy\éﬁnyﬁo4/(9 %ﬁl{"ojbenzyl) 1H-pyrazole;

5t [ 4bl\/bt hoxy1|3_’l_(3R) tlet r ahydr of ur anyl oxyphenyl ]-1-(3-n
itrobenz - razol e;

]E%R}rahﬁrpﬁmhxﬁlphenyl]—1-(4—methoxycarbonylbenzyl)—1H-
?,gr (]gaxyphenyl ]-1- (4- et hoxycar bonyl benzyl )-1H 5

1- Benzyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny
[']1-3-nethyl-1H pyrazole; [ 4- Met hoxy-3 -(3

R) ! tBeeﬂmhi;&’r@puwama-@w@hydrpfurgnylmtpﬂnynyu43 -mghgl-pyrazole;
H pyrazole; 10 1-(3-Fl uorobenzyl)-5-[4-nethoxy-3

-(3R) -t etrahydrof uranyl oxyphenyl]-1 H pyrazol e;

1- ﬁ@M%WW@&EM}d}Oﬁrinﬂoﬁ%m&M Briledigl-1teh AL razole;
furanyl oxyphenyl ]-1H pyrazol e;

1 q/cl ohexyl 5-[ 4- nmet hoxy- 3- (3R) - tetrahydrofuranyloxyp

ST EpteBe -5 e M GREB ) tetrahyasoturanyloxmbeny e U gicezole
yI oxyphenyl ] - 3 tr| fl uoromet hyl - 1H pyrazole; 20

o RS20 & Bl i S SR s ph a1
(I%Bgzotlﬁet rahydrof uranyl oxyphenyl | -1 H pyrazole; 25

1 Benzyl - 5- [4 met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny

RSB ET S ey S Y bR o Srpaiosoph e b ipyrazole;

l]- 1H—pyrazo|e 30
1- (3- Met hoxybenzyl ) - 5- [ 4- met hoxy- 3- (3R) - t et r ahydr of ur a

- nyl-GxYlvhebehdyl it H Hymetiralyes- (3R)-tetrahydrofuranyloxyphenyl] 3- tr1ﬂuoromethyl-

20

25

30

1H-pyrazole;
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-phenyl- 1H-pyrazole;
1-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

Ethyl 1-Benzyl-S-[4-methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole—3-

carboxylate;
.. 1-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

1-(3-Methoxybenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1H-pyrazole;
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57 WD 2004/ 094411 PCT/ US2004/ 011899
1- (4- Fl uor ophnzyl ) -5-[ 4- net hoxy- 3

WO ¢@Rpoet r ahydr of ur anyl oxyphenyl 1 -1 H pyr azol B¢T/US2004/011899

1- (2- Met hoxybenzyl )-5 - [4-nethoxy-3 -(3R)- tetrahydro
furanyloxy henig -3 -methyl-1 H - pyrazol e;

1- ¢ 44BUusrp enzyl%g [fempibryy-3- (63R)etmahydraﬁy@ktﬁcﬁmpamwlbmmyrazole
enyl]-3 -methyl -1 H pyrazol e;

1- (2- Fl uor ophenyl ) - 5- [ 4- et hoxy- 3 ‘
(BW*MQM@WQH@‘ ARydtigokyPh Lﬂetr ﬂlﬁéhylolxgbhenyl]a-methyl-lH-

pyrazol e 1-(4- ChI or ophenyl ) - 5-[ 4- met hoxy

10

- (BRyZal Bt rahydr of ur anyl oxyphenyl ] - 3 -methyl - | H
pyrazol e;
[ 5- (4- Met hoxy 3- (SR) t et r ahydr of ur anyl oxyphenyl’) - 1H py
r azgl-Butyl)-Fd¢-ehdtho:ae3-BR)-th FQPToRPYhenst]-3-methyl-1H-pyrazole;
{5- [4 met hoxy- 3- (3R) - t et rahydr of uranyl oxyphenyl ] - pyr az
ol - - yl} acetam de; N-Isopropyl-2-
g FH@F%%&B}{%{@S([Q%%}B@H SRy LU AR RO RIS B LI PY L 1.
3-1itrhaxdle;5- [ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl
]- 1-(2-net hoxybenzyl)-1H pyrazole; 25
1- Cycl ohexyl - 3- et hyl - 5- [ 4- met hoxy- 3- (3R) -t et r ahydr of ur
anyXHRRGSHEN 1. 2= R¥ha - -
1. B(kenzyl %{Beét %1))” [lélL IF o rr%e}? E?BR) getrahydrofuranyloxyphenyl] -3-methyl- lﬂ
- (BRyzolest r ahydr of ur anyl oxyphenyl ]-1 H pyrazole; Ethyl

3 -ethyl - [5-(4-met hoxy-3 - (3R)-tetrahydro

15

20

25

30

furanyl oxyphenyl)-1 H-pyrazol 1 30 yl]acetate; 58 WO

2064/ . L
5 4-NBC R, 3-(IF-C Gty PO Sy ey st i

1- (4- met hoxyphenyl ) -. 1H pyr azol e 5-[ 4- Met hoxy- 3
(liﬁyggogtr(%)ay }éd{50 4-mgtﬂX>|<}9-§y(?ﬂf@(ra%y&ro%urarpyle%k yq]yPyraZCﬂ 1-
yl}acetamide;

N-Isopropyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-

yl}acetamide;

3-Ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1-(2-methoxybenzyl)-1H-
pyrazole;

1-Cyclohexyl-3-ethyl-5-[4-methoxy-3-(3 R)—tetrahydrofuranyloxyphenyi]- 1H-pyrazole;
1-Beﬁzy1—3-ethyl—5 -[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

Ethyl 3-ethyl-[ 5-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1 H-pyrazol-1-
yl]acetate;
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5 1-Benzyl - 5-[ 4- met hoxy- 3
-(3R) -t etrahydrof uranyl oxyphenyl]-1

woR@yoeEol e- 3- car boxylic acid; PCT/US2004/011899

10

1- (2, 3- D net hyl phenyl ) - 3- et hyl - 5- [ 4- net hoxy- 3- (3R) -t et

rahydr of ur anyl oxyphenyl ] -1H pyrazol e; 10

1- §-44-Meibr:ophéIRHetrah jdde fmsnlyloxypBeny(]3 1-(4-methoxyphenyl)-1H-pyrazole;
R) - t et r ahydr of ur anyl oxyphenyl ] - 1 H pyrazol e;

1- (3, 4- D net hyl phenyl )-3 -ethyl -5 -[4-nmethoxy-3 -(3

R) ME[ - yl -

3- ?E_t[ﬁ_M@S 49%%13{;5&}%%%?9&% ahy rlo%?lgeﬁl? @iﬁ?@%ﬁ azole;

] 1- (2 net hyl phenyl )-1 H pyrazol e;

é%g%e}a#o tﬁ”{; }/3n(éghyqz%raﬂe&%?@%nﬁ%}gggpgfEﬁaph}%azo?e 3 -carboxylic

1 4c3¢;4- D net hyl phenyl) 5 - [4-nmethoxy-3 -(3
R) -t et rahydr of ur anyl oxyphenyl] -3 -nethyl -
1H— pyrazol e;

1%?2 #%F}&Wpﬁ%ﬂéﬁy@@: M Of (%?\2¥ ¥§r%?ur¥n§lo§%%enyl] 1H-

{qj}&élzoq@t hoxy- 3- (3R) - tetrahydr ofur anyl oxyphenyl] pyr az
|- yl} acetam de; 30 59 WD 2004/094411

PCT/ U82004/ 011899 1-(2, 3 -D nethyl phenyl) 5 -

!f}é—?ﬁ%{ﬁ %l_"_%%){/lﬁ 3.7 Z[E%rréétﬁ f? ¥§ﬁ)otfeyr CXOIO a\ﬁelp y}gﬁény’l]g]H-pyrazole;

1 Benzyl 5- [ 4- met hoxy- 3- (3R) - t et r ahydr of ur anyl oxypheny
yrazol - 3- anon

1-B
| eanﬁ 4 JP&%W@XM@ﬂ@éﬁ)[%I@?frhaﬁyar(éfiﬁﬁw}w@mﬁgh@ﬂ%]phenyl]-lH-

15

20

25

30

1%}99({0?5;(” 3- yl} ethanone;

3-Ethyl-5-[4-methoxy-3-(3 R)-tétrahydroﬁlranyloxyphenyl]— 1-(2-methylphenyl)-1H-
pyrazole;

1-(2-Benzothiazolyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1H-
pyrazole;

1 -(3 ,4-Dimethylphenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-
1H-pyrazole; ‘

2-{5-[4-Methoxy-3 -'(3R)-tetrahydroﬁ]ranyloxypheﬁyl] -pyrazol-1-yl} —N—

phenylacetamide;

N,N-Diethy1-2— {5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-

yl}acetamide;’
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10
{1-Benzyl - 5-[ 4- net hoxy- 3- (3R) -t et rahydr of ur anyl oxyphen

wQ kjo4ad4pyr azol - 3- yl } net hanone; PCT/US2004/011899

10

15 -

20

25

30

1- (4-Bronmophenyl ) -5-[ 4- nethoxy 3- (3R)--tetrahydrof urany
on henyl ]-1 H pyrazol e;
745 Roimeidipishens i—&%mﬁ@ﬁymﬁdﬁmwﬂl&&r@ﬁﬁémﬁgmmem} A-methyl-
p@?%& trophenyl) 1H pyrazole; 5-[4-Methoxy-3
e rahydrofuranyl oxyphenyl ] - 3-net hyl - |
(2 rrethyl phenyl) 1 H pyrazole; 20 1-(3,4-Difluorob

enzyl)-5 -(3 0- 4- net hoxyphenyl ) -1 H pyrazol e;
5- {{il -Benzyl-5- [4 methoxy—3 (3R)-tetraliydrofuranyloxyphenyl}-1H-pyrazol-3-
-Eg_gﬁgn nethoxyphenyl)l (4- met hoxycar bonyl benzyl ) -1

Fazol
1-(2,6-D fI uor obenzyl ) - 5- [4- nmet hoxy- 3- (3R) -t et r ahydr of
ur an onyphe

1H ;
5-% A zslxir%m](eﬁmyg Bﬁﬁvgqhafimfawwlawﬁw@%1f1-ayrezelr3-
ri 12%%&&@ hoxyphenyl ) -1H pyrazol e; 30
5-% - Met hoky- 3- (3R) - t et r ahydr of ur anyl oxyphenyl ]-1-(2-p
yridyl)-1H pyrazole; 60 WO 2004/ 094411
P 820 /0118
Cérf BRad o g oy -BE ieabre Ryl sRb ol ey an

E @rﬁ.yl] 1 H-pyrazole
F uor obenzyl ) - 5- ( 3-f | uor o- 4- met hoxyphenyl ) - 1H pyr

az‘ol e;

oS ﬁ@@v@%ﬁ B ARl AT R L 3 fﬁ-pyrazole

(3R) t et rahydr of ur anyl oxyphenyl ]-3 -nmethyl -1-(4-
trifl uoronmet hoxyphenyl)-1 H pyrazole; 10 5
[ﬁHdeﬁlmy B(R)3emyhyderinehy wphnnaﬁ;a wWhéf@«qultropglenyl) 1H-

-net h (2 gui noxal inyl)-1 H pyrazol e;
5- f[yla%\/%? ’hoxy-3 -(3R)-tetrahydrof uranyl oxyphenyl ]

-1-[4- (4-norphol i nyl)phenyl]-1 H 15 pyrazol e;
5- (3- Fl uor o- 4- net hoxyphenyl ) - 1- (4- net hox en¥
H PiA-Nedhaxy-3-(3R)- tetrahydroﬁlranyloxyphenyl] 3-methyl-1-( —methylphenyl) 1H-

pyrazole

1-(3 ,4-Diﬂuorob enzyl)-5-(3 —ﬂuoro-4-me£hoxypheny1)- 1H-pyrazole;
5-(3-Fluoro-4-methoxyphenyl) 1 -(4-methoxycarbonylbenzyl)-1 H-pyra;ole;
1-(2,6-Difluorobenzyl)-5-[4-methoxy-3-(3 R)—tetrahyd;rO ﬁlranylgxyphenyl]-'l H-pyrazole;

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(4-trifluoromethoxyphenyl)-1H-
pyrazole; '

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-pyridyl)-1H-pyrazole;

60



1- Benzyl - 5- (3-f |l uor o- 4- net hoxyphenyl ) - 1H pyrazole; 20
1- (2- Met hoxyphenyl ) - 5-[ 4- net hoxy- 3- (3R) -t et rahydr of ura

wogtoenyphnenyl ] -1 H pyrazol e; PCT/US2004/011899

1-[2-(6-Fluoropyridyl)]-5-[4- msthoxy 3-(3R)-tetrahydro

furanyl oxyphenyl ] - 1H pyrazol e;

il Sl AT AR AR BN Rl 1F-pyrazole;
fiuranyl oxyphenyl]-1 H pyrazole; Ethyl 2-

{5-[ 4- met hoxy- 3- (3R) -t etrahydrof uranyl oxyphenyl ] pyrazo

| - 1L(4=‘E/1h<}>roae@ty®t£(3-ﬂﬁoﬁo%-ﬁkéﬂfo@yﬁymawlDﬂgyiaéolﬁet hoxy- 3
-(3R) -t etrahydrof uranyl oxyphenyl]-1 H pyrazole; 30

1- (2- Met hoxyet hyl ) - 5-[ 4- met hoxy-3-(3R)-tetrahydrofiira

O e

[@yfmbllapxy 3- (3R) -tetrahydrof uranyl oxyphenyl] -
pyrazole; 5
5- [ 4- Met hoxy- 3- (3R) - tetrahydroft| ranyl oxyphenyl ] -1-(4-

1.h 3
n??ﬁ?ﬁ%?%%@% _ﬁ%ﬁ% o%@nﬁf% %%et%ﬁoxyca%gnyl
- 3itifhiceomythpx Fohenpl) ¥-pikkqsir azol e; 10
1-[2-(6-Fl uoropyridyl)]-5-[4-nmethoxy-3-(3R)-tetrahydro

10furanyl oxyphenyl ]-3-nethyl -1 H pyrazole; 5 -

15

20

25

30

[4'5ﬁt1{119t?6¥xf3 (?ﬁ) Rhral Pg&ﬁ?ﬂ%ﬂé@%@?gy 949[@?1?@”131 t qulnoxahnyl) 1H-

1- pQPaeﬁe;Chl or opyri dyl)] 5-[ 4- met hoxy- 3- (3R) -t etrahydro
furanyl oxyphenyl ] -3-net hyl - 1H pyrazol e;
1- (4- Car boxyphenyl ) - 5-[ 4- net hoxy- 3- (3R) -t et rahydr of ura

gy%gxmaﬁ&y}l -3- (?er'—'te%éﬁﬁ?r@qu?anyh%@phenyl -[4- (4—mor§/hohn?(l)phenyl] 1H-

Car boxXybenzyl ) - | uor o- nethox
H- pyrazede] e;
5-(3, 4- D nret hoxyphenyl ) -1-(4-fl uorobenzyl) 1
H pyrazol e;

5-(3-Fluoro-4-methoxyphenyl)-1-(4-methoxyphenyl)-1H-pyrazole;
1-Benzyl-5-(3-fluoro-4-methoxyphenyl)- IH-pyrazole;
1-(2-Methoxyphenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1 H-pyra‘zole;
1-[2-(6-Fluoropyridyl)]-5 -[4—ﬁlethoxy-3 -(3Rj-tetrahydrofuranyloxyphenyl] -1H-pyrazole;
1-(4-Carboxybenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1 H-pyrazole;

k Ethyl‘ 2-{5-[4-methoxy-3 -(5R)—tetrahydrofuranyloxyphenyl]pyrazol— 1-yl}acetate;
1-(2-Hydroxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

1-(2-Methoxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;
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25 5-(3, 4- Di net hoxyphenyl ) - 1- (4- met hoxyphenyl ) - 1
H pyrazol e; and physiol ogically acceptable salts
wo baneofs11l wherein in each case the conmpound caPChES20041011899
the formof a m xture of enantionmers such as the
racemate or a mixture of diastereoners, or can be in
the formof a single enantionmer or a single

L 50 AL R SR AR

|nwgmmmhﬁ, the conpounds of formulas I, I, LI, IV,

V, and VI are selected from 3

- (3-Cycl opent yl oxy- 4- net hoxyphenyl ) pyrazole 5
55°>p §/5r3gﬁgﬁ%&?ﬁtwwwﬁzﬁwﬁf&%mmh}n-%:(Q%aé‘iﬁw}ﬂh*eﬁwx'-me_thyl-lﬂ-
3- (Br€ptd; opent yl oxy- 4- met hoxyphenyl ) - 1- (2, 3-di f | uor obe
nzyl ) pyrazol e
3- (3-Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (4-ni t r obenzyl)
pyr FPN@ - - -3-thienyl)-3-
5 RSy SR Y AR B SFR P ky prany Ty Sr st enyh-3
hyhb@hZWHiwwnanhte
1- (2, 3-Di fl uorobenzyl)-3-(4-nmet hoxy-3-(3R)-tetrahydrof
uryl oxyphenyl ) pyrazol e 10 1-(4- Am nobenzyl)-3-(3
-c Cto ReRReny, 3-m -1H-

T O o Sfusnylosyphenyl S-methy L
3 Gﬁmmkkhoxy 3-(3R) -t et rahydr of uryl oxyphenyl ) -
1-(4-nitrobenzyl)pyrazol e 1-(4-Am nobenzyl)-3
- (4- met hoxy- 3 (3 R) -tetrahydro
f ursygmmﬂmﬂ &@cmly@rofﬁaﬁylo%éﬂﬂ-gqﬁahwy(ﬁpyndyn 1H-pyrazole;
- (3R) -t etrahydrof uryl oxyphenyl )-1-(
15|nethylphenyl)amnocarbonylmethyl)pyrazole

2 EHI%l @%@gg@#gﬁ@i rrteg%)x?r%ew)]tgt¥ahyérof\?ran}3;loxyphenyl] -3-methyl-

R) -1ERpyrarielr of ur yl oxyphenyl ) pyrazol e 3
-(4-D fl uoromet hoxy-3

-(3R) - tetrahydrofuryl oxyphenyl)-1-(N-(2, 3 -

g| {1|3 W@ﬁgg%ﬁﬁ&{}% Eﬁéﬂ%ﬂﬁ@ﬁ%@?@@yﬁﬁ’emym 1H-pyrazole;

20d| fI uor ophenyl )am nocar bonyl net hyl ) pyrazol e
Di f1 uoroneth

( :-‘J,F()4 @@b??@fb@%}é}aﬁ%ﬂé&gﬁpﬁwlmymhwx HHpgrazole;

10

5-(3,4-Dimethoxyphenyl)-1—(4-ﬂuorobenzyl)-1H-pyrazole; :
25  5-(3,4-Dimethoxyphenyl)-1-(4-methoxyphenyl)-1H-pyrazole;
.and physiologically acceptable salts thereof, wherein in each case the compound can be

in the form of a mixture of enantiomers such as the racemate or a mixture of

- diastereomers, or can be in the form of a single enantiomer or a single diastereomer.
30
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met hyl pyri dyl ))am nocar bonyl net hyl ) pyrazol e
1- (N (2-cyanophenyl ) am nocar bonyhnet hyl ) - 3-(4-di fl uoro
wOoreiohoiB- (3R) - 25 tetrahydrof uryl oxyphenyl ) pRCEES1084/011899
3-(4-Difluoromet hoxy-3-(3R)-tetral aydr of uryl oxyphenyl)
-1-(4-ni trobenzyl)pyrazole 3
- (4- Di ngm@ngttm@ﬁyﬂ@r (:Q}Rpomg}taspmgf e invention, the compounds of

PR T A PR B oy 5 - (3

R) tetrahydro furyl oxyphenyl)pyrazo le 3
Acet% - 7- met hoxybenzof ur an- gg@{l)pyrazol e 30
1- M&ﬂw B‘ER%’W?W)“ raetqumhﬁnﬂarry@ hoxy- 3- (3R) - t et r ahyd

5 10% ? ?Iy%,l)ég%mg@( élﬁﬁzﬂé §}%§)%En)fylhé t(% dneth%lbenzyl)pyrazole

- (B8)- C@relbpahyldkpﬂuﬁwhsxmhﬁﬁy |1)(Q)B£cﬁﬂﬁd)1@be&§fl)}é‘ﬁazole
2004/ 094411 PCT/ US2004/011899

ﬁ%ﬂaﬁeawhlﬁwfm@hwmﬂm;(%n@@mplemyrmr of uryl
P‘F&% oXYy- 3%&%2&3& fﬁv ror u?n)yll o%()Qp H1€e %ylllie_nfyle@frazole
ph@mﬂ])ﬁyd»r))bgﬂngdl -@l-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole

3-(4- Met.ha tetrahydrofuryl o )-1-(4-pyr
10 dlg,ph@(rﬁ ‘5%%¥15§6? é:yclopentyl%xy- -nl"llet OX})/(p enyl?yyrz)uole( Py

| mog B @J?ehzﬁ%t%ya?&fmyﬁhé@m}yﬁmahydr of uryl oxy
5. 3|( m%f—akbaﬂrawmfadymmmm bdy plwwbyhd pyfateler o
?YIBL% %@@HW (4psih et Hi63R)- tstralyidro sl o mpaR iR 370k
y @g@@kﬁ&%ﬁ@tﬁb)@y -3- (§R)-{e4r rhmylo%gh(eém 1N )b

trahydr of ur’yl oxypheny 1-12-pyridyl
15 y razo |mqthylphenyl)ammocarbonylmethyl)pyrazo1e

S AT S e BT Y1 oxypheny ) pyr Bzol -

1 3¥ @Dﬁido?olﬁ‘&héix -3Q3R)- tetrahydrofuryloxyphenyl)pyrazole
3- (3- Benzyl ox rret hoxyphenyl ) pyra

'3 3( @ lmﬂuom@ mM@RBtec@mdro@wylaWnﬂm WNo@yPhenyl ) p
C_acl

e
31/r zEIAZ/(C:)I S %&%P@g ngof%bwwswl)gﬁféﬂf t et r ahydr of uryl

20 prhﬁBﬁ(dlﬂMéﬁmk@xz)&eﬁgﬂj@ -(N- (2 3-
enzylodg nmet hoxyphenyl
diflu @ngrbonyhnethyl)pyrazole

S+t ﬁ?@'&?&a&éf&sﬁﬁ&&%@d@ét%ﬁﬁ&}’yp%xéfﬁﬁl?-’lw—%z:(%:[ (1

t et r ahyghtylppddsil))ahitol 4 B6DAREIHTE lzdlpyr azol e,
1- [ N- (7- Azai ndol yI )car bonyl net hy

(13@5—2 2-g P pipspapam g{;]og)methoxy-.% (3R)-
25 tetrahydrofuryloxyphenyl)pyrazole
3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1- (4-n1trobenzy1)pyrazole
3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1-(2-methylbenzyl)pyrazole
1-(2,3-Difluorobenzyl)-3-(4-difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole
3-(2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole
30  1-(4-Aminobenzyl)-3-(4-difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole,
1 -(2,3-Diﬂuorob enzyl)-3-(4-methoxy-3 -(3S)-tetrahydrofufyloxyphenyl)pyrazo1e,
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3-(2-Acetyl - 7- met hoxybenzof uran-4-yl)-1-(2, 3-di fl uorob
enzyl ) pyrazole, 3-(2-Acetyl-7-nethoxyb

wepmahuran- 4-yl ) - 1- (4- met hyl sul f onyl benzyl ) pyr BZDUg82002011899
1- (2, 3-Difluorobenzyl)-3-[3-(2,3-difl uorobenzyl oxy) - 4-

nmet hoxyphenyl | pyrazol e,
3- [BC(YQlOBe@hhbﬂhw -Btfémzyhanyyd-(IR) et dtodyafasyd phyiapgtole,

1( (5 Hi %'%%ES%}{%'H&#W}%WIaW)eI ~(&yphenpropyl)pyrazole,

- (3 Me!zﬁ - QY HAASH
ur a(r?p4 v ox¥ i g)met %?Fbe%rylo%hengz) ]I é4 pyridylmethyl)pyrazole,

3- (ME%{sﬁazwyls’i (4- methoxy—3 -(3R)-tetrahydrofuryloxyphenyl)pyrazole,
5' ( %RZSA, fid%%ﬂo?{?f%d@?{) l%e élyo’%urypoxcy%)heny) 1- hSr%%ty )l%l}llr%ggl er: azol
I (IAB@ﬁz@/wilﬁBﬂj’fle& - Miei}ro?eylsé‘(s@k&%ﬁéﬁ(&ﬁhﬂ%&ﬂﬁ%‘l&&é u

ronxy henyl ) pyrazol e,

etfzYlethexy4-(FROHigrahydrof BRoxy phanatyid (X yridglmEsgheyrytole,

p.\/r af( SlopPuyL3 NPRRRD S YR r ahydr of ur yl oxyphe

nyls)(mymamkym @R)étrahydrofuryloxyphenyl le-1-ylacetic acid,
3- et hyl |?1ldazoP, yp P/pyrazoeB }a?c%ellﬁgglophe

10 zyI ;@;‘ﬁ? ent Ojéy-4 @ﬁ{hpxyw@,wll)mmeyl 3
fg)h(yll ﬂ)ﬂﬁlggo%e%ﬂoﬁr :}’ iﬁ) tetrzghyd?c?flurhﬂ | beﬂéyylfp%rayz ﬁle yieacetlc acid,
3 [L{QyDyekopesihyl! -G mtsiméky-BCtaRPk&ﬁahﬁdr&Sfdrifb%yﬁlfehS?Bﬁﬁ&o% ‘

| f onyl b |
g P%ny%;?@%%ﬁ%%msmﬁlﬁwm Ada2oli@yomebengy))paragolepyri dyl

I 04/ 011899
3- (ZM M&#%gé%%%@%?%r égglé&g?ﬁé?élﬂ &x@#ﬁ% -1-pyrazo
15 | e t 1- @jmhdpdremyQMﬂbleﬁarﬁorl();lmﬂﬁyﬂp%ﬁﬁzéie( 3
, 0X en razol e
" e Rk drigron i Aoy e -3-CR)-
S)-tetr Qﬁ%{a razol e,
3) 3, 4- %F%e dﬁgiﬂﬁ be y Eﬁw%@f Eutyl oxycar bonyl ) pyraz
oI é(2-5&cety1 7- methoxybenzofuran—4 yD-1-(2,3- d1ﬂuorobenzyl)pyrazole
K RSP UREH SR ML SIS S A
20 | 1 D BITSHPV bR YA IR . 2'@td'fﬁﬂor(?op%?}ggﬁ)bégﬁ%ﬂ%xyphenyl]pyrazole

g t et r ahydr 6f'ur anyl phenyl
1 % -P3-82, Bildifluenobbreykoxly)-45néthexmphbodjpy Bz BR) - t et r ahydr of

P RSB P TSR R pbons can®
? B i A e S O
be3-(ArMatioxtyot-fARof tetaalyidrafineyleryahtnydri(2-pheratinipgtazole,
25 % OABHSAe 25RO LARALE, CUSAIPLSSIRAUNI, SSRECh Ot
| M. -B¥nzy®3- Mlmétﬁoﬁ}ﬁBf{gk}idetxfah%bﬁlryloxyphenyl)pyrazole,
1—Cyclopentyl-3-(4—methoxy—3-(3R)-tetrahydrofuryloxyphenyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl]-1-(2,3-difluorophenyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl])-1-(2-methylbenzyl)pyrazole,
30 3-[(1-Cyclopenty1-3-ethylindazole)—G-yl])—1-(4-methylsulfony1benzyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-y1])-1 -(2-pyridylmethyl)pyrazole,
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3 -(3 -Cyclop entyl oxy-4-nmetho xyphenyl) -1-(2, 3 -d
fluorob enzyl)p yraz o le 15 1-(2,3-Di fl uorobenzyl)-3
Wegﬂfmmmmlnnxy 3- (3R) -t etrahydrofuryl oxyphenyl)pwnﬂsioe4/01ls99
-(4- Aminob enzyl)-3 -(3 -cyc

Iopent oXxy met hoxyphenyl ) pyrazol e
@4(4&11511}&9@53’@@@6% 3diosRy loxgphead-pyrazsie.oxy phenyl )

L bl e e rar .

1- (INSf(cZo}ﬂ&cylrﬁ&hyl 3-(4-methoxy-3-(3S)- tetrahydrofuryloxyphenyl)pyrazole
met h Ag]\_/)rl g%l ) ) am nocar bonyl et hyl ) pyrazol e
¢ RSy YY-AriisroiEylosyeAr yjezale( 4- di f | uor o

5mst Zﬂﬁ}ﬁ?ﬁd ?@n(e%lﬁtéétga@l gfgwf#@{%ﬁg gtﬁ ] @fo% Eoen?(l pyrazole, .

(quapngpplbmyH%d@Mﬁamw(4 ﬁmﬂ@xy&h(?;?)ftétmmtbfﬁﬁﬁylbhergrl)pyrazole
t
f urk yQZI ﬁr@g&?%ﬁ)a(—éz@—méth@g?ﬁ (3R)- tetr)a/xhydrofuranylphenyl)pyrazole

3- FE Rﬁ‘%\?&% 1021#(”5 c@@?ﬁgg%ﬁﬁ{{hlé%egg (;V?l'é%f%l 9% Ir ?&oérage% tl‘fe compound can be in

1 Qﬁcjfonhe)f)al rmadhh‘gt lof EHMonEtSmxly aStHeIWent et bakh ylﬂxmfwﬁ/dlastereomers
oxy pyrazol e

103.p C%%% the MM%%@I?%@%@%@ JiasteRRMR sul f o
nyl benzyl ) pyrazol e, .
3-[(1-Cycl opentyl - 3-ethyl i ndazole)-6-yl]-1-(2,3-difluo
r opheny |Acpymdazpiodirt3g compound aspect of the invention, the compound of

ul %{H})ﬁ%gljng[yﬁ;w Xzsfgmg azal e)-6-yl])-1-(4-methyls

3- A dyl
> i Curbamen ezl o

15 1- 142 propitionsbeoayb3r(jmashingt3-BR 4ictratihioodr B PREaypyrazole

h h
D Y S bervet sty Praes any dr of
ur 31yl IRGEn 2R IR)-teihyRibahy A Sahai- v (Rqespt abl e

salts thereof, wheréin in éach ¢asé the conpound can
be in ﬂﬁbm@hnnﬁbarmnmaquwbn@hym;mlmer s such as

LR TR s S R e

2od|asterﬁgﬁqmﬂqﬁggym@hagﬂm@n@naﬁpm@ﬁﬁmﬂ@eferred nmet hod
as ect of the invention, the conmpounds of Fornulas I,

-(NH2; cyenophgnylamingearbenydmethy))-Jaediflupeaetep s HAR)-
O TP paaah ooz o L

-3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1- (4-mtrobenzy1)pyr'azole
1-(2,3-Diﬂuorobenzyl)-B-(4-diﬂuoromethoxy—3—(3R)-tetrahydroﬁlryloxyphenyi)pyrazole

25  3-(2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl]pyrazole,
1-Cyclohexylmethyl-5-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole,
3-(2-Aceyl-7-methoxybenzofuran-4-yl)-1-(4-methylsulfonylbenzyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-y1]-1-(2,3-diflucrophenyl)pyrazole,

30 3-[(1-Cyclopentyl-3-ethylindazole)-6-y1])-1-(4-methylsulfonylbenzyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-y1])-1-(2-pyridylmethyDpyrazole,
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10 Cycl opentyl oxy-4-met hoxyphenyl) -1 H pyrazol e] ;
3-(3-Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- (2- met hyl benzyl

\Nopmmmzmhe [which can also be called PCT/US2004/011899

15 H B

3-(3- Cyclopentyloxy 4- met hoxyphenyl ) - 1- ( 2- net hyl benzyl
)-1FprrazoIe
3- (Bl Seyéqubwpayb@wglmﬂwbﬁﬁémmm3 J3R)-tealRydao furanyipdlory)pyrazole,

” S Ry RlnBis R o Emaphraipyseote.
nzydr)phgzﬁola)}gfoany |a@deptable salts thereof, wherein in each case the compox)md can be in

3-(3-Cycl tyl oxy- 4- net hoxyphenyl )-1-(4-nitrobenzyl
py rthe Hirm Tﬁg{m@ﬁu@@ﬁ epAndlgmges sughy pg tig racemate, or a mixture of diastereomers,

5%, (qF ol Bl aPRRALPYa dn T LRRRGRIT O] bnre el gEen ™y

3-(4- l\/bt hoxy- 3- (3R) - t-et r ahydr of ur yl oxyphenyl ) - 1- ( 2- net
hyl benzy] ) pyrazol e [which can also be called
3- [ 4- Met/MERYAnS toardiuther prafeyiat stetiaskAsbent pp Hsrigygntibn the gpmpounds

t ;
i E&Zlegﬁﬁ&l%% %j;)nf gge r\?) 9{[145111?}‘53\{ %axre-s ftggi)&o{net r ahydr of
i r3yd3e(2yqib1mmw1¢wnaﬁ@h@<yﬁ)h¢n )byrazale [hih dag akalbkedlled 3- (3-

0 etgy a?té’h}ﬁ’;{ﬁ ﬁ;@ {){‘iﬂing;qg%i ﬂ:’al:Z%ol( 2]R) -

1-(4- Anlnobenzyl) 3-(3- cyclopentyloxy 4- met hoxyphenyl)
pyrazole [which can al so be 30 called

@4(3% alepivatyigty)-4-BactiBxyyldnyD el {2 ne iy Atbn ) WWW&H can also be
l?%ébféob ll 66, WO 2004/ 094411 PCT/ US2004/ 011899
3 fﬁ YeIaP e EpXy-4rpe R PEFULY | d2yRtieAbenzy)r Hiayeazole];
[which can al so be called 3-[4-

t ho t et rahydr of ur anyl oxyphenyl ] -
Met h ég)@ll (3R) - hydr of I henyl] -1
Qﬂentyloxy- -methoxyphenyl) 1-(2,3-difluorobenzyl)pyrazole [which can also

BRI By GUUPEE U Ty b b ftrobenyi | H-pyrazoll;

3-[ 4- Met hoxy 3-(3R) - tetrahydrofuranyl oxyphenyl ]-1-(4-n
I trobenz razole

1- @43%«%@@@@@@) gm(m:(mdtehmb}ﬂ (Q-mtrobenzyl)pyrazole [whmh can also be -
g‘z@ g%e@ (ﬁr1 dr OE}HOJYY*&) )1('1¥€!?h yﬁlgrpyi/) la %ZP nitro enzy) 1 —pyrazole]

also

20 1- (4- An1nobenzy|) 3-[4- nethoxy 3- (3R) -t etrahydrof urany

25

30

ony henyl] 10 1H pyrazole
1\4 %ﬁ%@h@gyh@rqﬁwlox}@hmﬁy t(3mathylosnzyhemptdle [which can

1 Vé‘}% ﬁg %%Eg’r%ﬂ 19%121%%%%3?@351 ge%{aéy?rgﬂran};l h%yp%@fyl?% (&-methylbenzyl)

lH-pyrazole]
1—(2,3-Diﬂuorobenzyl)-3—(4—methoxy—3-(3R)-tetrahydroﬁlryloxyphenyl)pyrazole [which
can also be called 1-(2,3-Difluorobenzyl)-3-[4-methoxy-3-(3R)-

tetrahydrofuranyloxyphenyl]-1H-pyrazole];

1-(4-Aminobenzyl)-3-(3 -cyclopentyloxy—4-methoxyphenyl)pyrazble [which can also be
called 1-(4—Aminobenzy1)-3-(3-cyclopentyloxy—4-methoxypheny1)-1H—pyrazole];
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, Di f 1 uor omet hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - py
razol- |I-yl} -N-(2, 15 nethyl phenyl)acet am de]j;
w@2(403/0944Bi s( di f1 uor onet hoxy) phenyl ] pyrazol e [ wwTOS20841011899
al so be called 3-[3,4- Bis(difluoronethoxy)phenyl]-1
H pyrazol e]; 20
3- (34(4EMﬁ‘thu@y{3n(éRhcbet;absd(oﬁR)/}okgphtmlyymramle yivhieh phealgd b called 3-[4-

3 M%B”f*'%\zg MIM ?}“ %)Xypﬁ?l}yg]h%ﬁ’ﬁ%ﬂ%’yl oxyphenyl

] 1H— pyrazol e] ; -(4-Di fl uoronet hoxy- 3 -
R) -t et rahydr ofl [ ryI oxyphenyl)-1- (N (2, -
di ﬁl-(&dvlgﬁblhewI-()3Bhﬂtﬁt@@adﬂ@ﬁny]ompﬁvyxb'b)ﬂy@amtrbber{mﬁpmzwia fiwhich can

51 FRAGTSHT oL LR (0 ahguren b ety isppena 1

azdleyl } -N-(2,3- difluorophenyl)acetam de];
3 , 4- Bi s(di fl uoronet hoxy) phenyl ]-1-(N- (2, 3- di f 1 uor op
henyl )am nocar bonyl - met hyl ) pyrazol e [ whi ch can al so

b d fl.uqr o 0\

oy P A eSS R o R R O BB gy gl ich can
2016 09441k PULALSAKMAL( - hvdrofuranyl

3- 34 Di fluor ogn%t hoxy- 3 (%%aatglgetzt?%%yy?a r( %)If{)utre;clrlaoiyrg é%nyyl (3xyphenyl]

10 1- H_gyzazgoée
nmet hyl pyri dyl ) am nocar bonyl net hyl ) pyrazol e [whi ch can
al so be called 2-{3-[4-

Di 8Hudvidiretonexox3-1-GR)- té@ﬁﬂﬁ%ﬁ@pﬁ@lpxmt@nyl ]- pyr
azol - et hyl p r|d g)lcyacetam de] ;

1- m@kﬁp@&ﬁ%%ﬁ%ﬁb%ﬁmﬁ@wm@m Ji’\’é n gls he eiﬂith?o{ Bl4-

kR GO e Sbe I s o .
15 4nrétlfyﬂplmnp]r)nietumq§le]3 (3R) -t et rahydr of ur anyl oxyphenyl | -

pyrazol- | -yl} acetam de]; 10
3-(4-Di fl uoromet hoxy-3-(3R)-tetrahydrof uryl oxyphenyl) -

%; %13 Qi ﬁleca%wﬁam@gﬂé@ F;)pweblegﬁﬁgr X SR80 %@g}%@épdhfﬁz 4-

Di'f I uor onet hoxy="3- tetr uranyl

] - Bis(difluodonretimeyyphlenyl]- IH—]mra:aﬂdt el ;
3-(4-Difluoromethoxy-3-(3R)-tetr ahydr of uryl oxyphenyl ) -
1- (2- met hyl benzyl ) pyrazol e 15. [which can al so be

20 CaBZ@-@blﬂuoromethoxK -3-(3R tetrah drofurylox hen lerazole [wh1ch can also be
| uor onet hoxy- 3- -tet rah anyl oxyphenyl

]- g_alled 3-[4-Difluoromethoxy-3- (3R)—tetrahydrofuranyloxyphenyl] 1H-pyrazole];

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofiiryloxyphenyl)-1-(N-(2,3-
difluorophenyl)aminocarbonylmethyl)pyrazole [which canlalso. bé called 2-{3-[4-

25  Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-yl}-N-(2,3-
difluorophenyl)acetamide];

3-13,4-Bis(difluoromethoxy)phenyl]-1-(N-(2,3-difluorophenyl)aminocarbonyl-

methyl)pyrazole [which can also be called 2-{3-[3,4-Bis(difluoromethoxy)-phenyl]-
30  pyrazol-1-yl}-N-(2,3-difluorophenyl)acetamide];
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(2-met hyl benzyl )-1 H pyrazol e];
1-(2,3-Difluorobenzyl)-3-(4-difl uoronethoxy-3-(3R)-tet
wo adwavgiur yl oxyphenyl ) pyrazol e [which can al BOI/D82004/011899

cal | ed
1-(2,3-Di fluorobenzyl)-3-[4-difluoronethoxy-3-(3R) 20

t et3F(éF@l@mofomm@hrydye%ﬁmenw}}ydidﬁgwmhbmﬂ) 1- (N (2-(6-

RIS R R RERRBL L AR cle ViR LB S ul WS 3

rremgefdfbﬁlem& bRy N-[2-(6-
1-(4- Am nobeniz’lil3 Rgtétfa%lg?rfo uor%ﬁféﬂﬁgﬁ};}lé azollty le}tlﬁa[%y(g
roquthWBﬂﬁ@ﬁSﬂh)erazol e [which can al so be called |
1- (4- Am nobenzyl ) - 3-[ 4-di f | uor onet hoxy- 3- (3R) -

t et rahydr of ur anyl oxyphenyl ]-1 H pyrazol e];

1- (12t1\13(2D\cf11 pn@m)@ﬂmc)jrb% V\ﬁﬁqe‘ﬂ?}l 9XY- ﬂ%o%&heﬂls&y waﬁy 0
enyl ) pyrazol e can al so be cal

- furyl
1%%&8%@@1&@3&1&@2@@% § whieh troxaisBbq @Fpd 1tIét(2awchpbeny1) 2-{3-

g@%@%ﬁ%g%ﬁﬁ)-tkﬁﬁydr Zf%ranblokyp%en\}//\ﬁ-pzygﬂ)gz%/l 9 }f}f' acetamide];

1 Cycl ohexyl net hyl - 3- (4- met hoxy- 3- (3R) -t et r ahydr of uryl

, phen ') pyrazol e é ich can also be called
10 1. éjéﬂ?} Bpmethory3-GR) 4etraby Ay Bxygignyl)- 1-(4-nitrobenzyl)pyrazole

g -ec‘&[@k% ?%185&1%’}{ lgéqé/ahl%é X% p[gﬁﬂ)ﬂlul)rome%&%/[ﬁ@)—t]etrahydroﬁlranyloxyphenyl] -1-
- ( BR)itroBEANYId-piiaz6l¢];0xyphenyl ) - 1- ( 3- phenpr opyl ) pyr az

ole [which can also be called
3-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ]-1-(3-p

heﬁ‘ 5 | @ﬂﬂk&ro % ?% @(é ?gtr %gr I‘(}J’lOXP’%}’)l&I/’lgH g/% Sne?xy%bfna/l?pyrazole 4

15.1 dwhmi‘t Earl a)lﬂybearzaﬁbc;iﬁ{ mlﬂﬁoné)m;thcﬁdyﬁl(m teiﬁdlﬂyellﬁiﬁlrfm%floxyphenyl] 1-
X 3R) -t et r ahydr of ur anyl-oxypheny p
yr&d‘?%ﬁ%{] 9%/ l(f E&ol el;

1- Et hyl sul f onyl - (4 nmet hoxy- 3- (3R) -t et rahydr of ur yl oxy
phenyl ) pyrazol e [mhlch can 15 also be called

1 E(h§x luérohgrzy-I-¢-diginbmaystiBy:(y 3R 3R etetralimdds fof yo:amiikwyl)pyrazole

P sty o R DU E iy e A by thopd 3B
20 PYetrpaddtayloMpiedylani-gl290108

3-(2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole [which can also be called 3-(2-Acetyl-7- |
methoxybenzofuran-4-yl)-1H-pyrazole];

25 1-(4-Aminobenzyl)-3-(4-difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole
[which can also be called 1- (4 Ammobenzyl) 3-[4-difluoromethoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]- lH-pyrazoIe]

1-(2,3-Difluorobenzyl)-3-(4-methoxy-3-(3S)-tetrahydrofuryloxyphenyl)pyrazole [which

30  canalso be called 1-(2,3-Difluorobenzyl)-3-[4-methoxy-3-(3S)-
tetrahydrofuranyloxyphenyl]-1H-pyrazole];
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cal | ed
3-[ 4- Met hoxy- 3- (3R) -t et rahydr of uranyl oxyphenyl ]-1-(1-p

WO oyid4+1H pyrazol e] ; 20 PCT/US2004/011899

10

15

20

25

30

1- Benzyl sul fonyl - 3- (4- met hoxy- 3- (3R) - t et r ahydr of ur yl ox
yphenyl ) pyrazol e [which can also be called 1-B
enzyl sul fonyl - 3-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur anyl oxy

B RO SR Sl g B sy el e Devmpgate [which

| dyhdatdipe méaqz )l ed
3-[ 4- Met hoxy- 3 @1&-2 éy?lrngﬂg%l?% 4u?§ﬁ§lxgs’y%?denyl] 1-(2-p

yr imhmﬁ*}mﬂomﬂahpwhtmquole
3-[(1-Cycl opentyl - 3-et hyl i ndazol ) - 6- yI]pyrazoIe [ whi ch
can also be called 3-[(1- 30

] -3- I
Cpatet (8o koSS i

3- a0 ke ealisdy3-BE-ViHoxy St GRIyetraby diofydaoylppyehenydyBephehpropyl)- 1 H-

-1-%Jgﬁgtic acid [which can also be called 2-
{BP ¥ hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 1H py

razol -1-yl} acetic acid]; 5
és Benzyl oxy- 4- net hoxy henyl) pyrazol e [which can
al BB Bt S - CaBERr s ben it HepypRERyIpyrazole [which can

o P8 B B S aMetony3- OBty SRyl By Fgimethy)-

yr B glyeazdley) acetic acid [which can also be called
2-{3-[4-Di fl uoronmet hoxy-3-(3R) 10
t et rahydr of ur anyl oxyphenyl ] pyrazole- | -yl} acetic

ac
] @l}}} %%I;c()ill?/l n% t(éh Iqet}goxel f %ER[) ﬁg)r(ahygro(fgﬁ)loyiyg{xengh)yafrag?ler[wlhlch can
oxglmlbiﬂgdll)eﬂy rBthplsel fgnyii3eld-metaoyaB {@Rb&tl@ﬁ&dreﬂlranyloxyphenyl] 1H-
1- %% exyl met hyl - 5-[ 4- met hoxy- 3- (3R) -
ﬁﬁ@grofuranyloxyphenyl] 1H pyrazole]; 15
3 (3- Benzyl oxy- 4- met hoxyphenyl ) -1- (2, 3-di fl uor obenzyl)
pyrazol e [which can also be called

3-3-G+-Besttoxty 63 (BR)-tatealtydrofptybmxybherihd ¥ 2 Bpetiphyl)poraodle r[myich can also be

: (CEE%( @%&g%%ydgﬂ %)'g%ﬁ%ﬁégf@‘r quyjoxyRpgny11 41 -gropyl)-1H-pyrazole];

t et r ahydr oi soqui nol yl ) car bonyl net hyl ] pyrazol e [whi ch
can al so be called 3-[4-Methoxy-
1-Benzylsulfonyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole [which can

also be called 1-Benzylsulfonyl-3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-
. pyrazole]; |

3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1-(2-pyridylmethyl)pyrazole [which can

also be called 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-pyridylmethyl)-
1H-pyrazole];

3-[(1-Cyclopentyl-3-ethylindazol)-6-yl]pyrazole [which can also be called 3-[(1-
Cyclopentyl-3-ethylindazol)-6-yl]-1H-pyrazole];
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3 - (3 R-tetrahydro furanyl ox yphenyl] -1- [N(1, 2,
3, 4-

W edonamadr oi soqui nol yl ) car bonyl net hyl ] - 1H pyr ar©i/€$2004/011899

1-[ N-(7- Azai ndol yl ) car bonyl net hyl ] - 3- (4- net hoxy- 3- (3R)
25 tetrahydrofiiryl oxyphenyl)pyrazol e [which can al so
be &:éﬂ -MethokyfINR)-tetrahydrofuryloxyphenyl)pyrazole-1-ylacetic acid [which can also

/gf i ng%(ly % I){g_jf}%%g%ﬁ 5 ?ﬁ( E;}:ﬁag%ggﬁrany XxyphgnyR? It-I?p}yrrgzg{l-yl} acetic

3- (Ridhcet yl - 7- met hoxybenzofiiran-4-yl)-1-(2,3-difluoro
benzyl) pyrazol e [which can also 30 be called
3-(2-Acetyl -7- rret hoxybenzof uran-4-yl)-1-(2, 3-di fl uorob

%@S@é@}f%i’% ﬁJoXyphenyl\ﬁ\Oyrazo e f 91?:"141r %an also be called 3-(3-Benzyloxy-4-
3- (Zetheeplibnyl)-MHigYBapReNzof ur an- 4-yl ) - 1- (4- met hyl sul fo

nyl benzyl ) pyrazol e [which can also be called
3- (2- Acetyl - 7- net hoxybenzof uran-4-yl)-1-(4-nmethylsulfo

nyl iy
y(3 b@gﬁ ﬁuﬁ uor 0%1 f\/ﬁb %trf%yd(‘éf”%yl%f’f%hﬁwl@a’éﬁf% bilppetic acid [thh
rretchmlwhelmlm(a@mﬂxﬁmgﬂnoxﬁar(saPso be cal | ed
& 6&- quorobenzyI} 3-[3- (2 3-di f [ uor obenzyl oxy) - 4-
Hihy 91]1}1 ONypReRxl Ry Faso ke -y {}acetic acid]
3-[3-(2, 3-D fl uorobenzyl oxy) -4- net hoxyphenyl ] pyrazol e

[which can al so be called 3-[3- 10

( 2;l@ﬁdﬁeupmwzqu%oﬂy-msRpwmgzmmryrbklym%p%ﬁime [Whlch
4- met hoxypheny

581 B0 bR Y B fomethoty R R

I%l-é%ragzcglbfed]rmg%ﬁgw@ 18: p(ygazméﬁ“ oxy- 4- et hoxyphenyl ) - 1

15 3-( 2- Acetyl 7- met hoxybenzof ur an- 4-yl ) - 1- (2--net hyl benzy

I 1 ed

3 4 R ot e AP RS b UF Arb B peneypermealnpyibich 29 also be
I - -

) BBl et o o

net hyl ) pyrazol e [which can al so be caIIed

bR e e A b AT Reyph gy - (2o

20 1- &&@W@&B&T&Myl&%&wﬁnétﬂylwm Q)@hlél? B zhgcf 1{)62%311@5 %t [4-Methoxy-

25

30

ryI (0)4 phe glr azole [whitc can al so be

2-38 r@ylogRphenyt]rlaly-dr.813,4-
d atlg%lﬂ%ﬁ(& r?ﬂndlyl?éﬁlﬁao%%meth%h }lHl pyrgzo?gﬁyl -1 -ethanone] ;

1-[N-(7-Azaindolyl)carbonylmethyl]-3-(4-methoxy-3-(3R)-
tetrahydrofiiryloxyphenyl)pyrazole [whidh can also be caﬂéd 1-[N-(7-
Azaindolyl)carbonylmethyl]-3-[4-methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-1H- ‘
pyrazole];

3—(2-Acety1—7-methoxybenzofuran—4-y1)—1-(2,3-diﬂuorobenzyl)pyrazole [which can also
be called 3—(2-Acetyl—7—methoxybenzoﬁlran-4-yl)-1-(2,3-diﬂuorobenzy1)-lH-pyrazole];
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25
1- Benzyl - 3- (4- met hoxy- 3- (3R) -t et rahydr of ur yl oxyphenyl )

w@yooasod4el [ whi ch can al so be called PCT/US2004/011899

10°

15

20

25

30

1 Benzyl - 3-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny

-1H pyrazol e];
13@2@@?@% metxyaerre ek §-y-1- é%;neﬂé'ﬂﬁuéﬁ@ym}bémymwa@wﬂwmch can

. h%%'k%e%éfé@cf? f é[cfg)l %ﬁg&ﬁgﬁ%{é@ h(l;/l etP lrSIéIrt;or}ylbenzyl) 1H-

blej;1H pyrazole]; 71 WO 2004/ 094411
PCT/ USZOO4/ 011899 3- [ (1
-Cycl opentyl - 3-et hyli ndazol )-6-yl]- 1

i §1%?é']@}fgdggﬁe%ﬁg%Y[B)(2,3Jdihb&%@Kz‘}io%)iﬁ-methoxyphenyupyrazole [which
- eyl belaziikd)1~@; 3 DifldoroMene sl Bady@lEediyuprobehtypyxydzol e;

5

3 methoxppbsrgepyragoledny| i ndazol ) - 6- yI ] - 1- ( 4- met hoxyph

enyl ) -1H pyrazol e;

3-[(1-Cycl opentyl -3-ethylindazol)-6-yl])-1-(2-nethyl be
n3yB)(pyBrRiXloeoHendyloty)eametiog ppteayl [pahicde [which can also be called 3-[3-
3- -.cycl opent yl - 3- et Ilnda -1- (2- net hyl be
nﬁ%éﬁlﬁﬁp@@?@i&é@—ﬁ-@ﬁﬂ&when ?li{-pyrzzo]lg]; ( y
3-[(1-Cycl opentyl -3-et hylindazol )-6-yl])-1-(4-nethyl su

| f onyl benzyl ) pyrazole [which can also be called

31 B-ifionybentyy)-3 33élyﬂsdxwfﬂdmz‘dm0)<y1ﬁwpylj)})yrazc(ldmﬂdth girsalso be

s eIl R Hitiart b BYD A Ot ey phenydy Blpyrealstin

ethyl)pyrazole [which can al so be caIIe
3-[(1-Cycl opentyl - 3-et hyl i ndazol ) - Y 1-(2-pyridyl m
eBIr(%AG@Mmep@pmyl@nzofuranA -yl)-1 (Z-methy benzyl)pyrazole [which can also be

ef%ﬁ‘&‘%1 30{2 Jﬁ?%??lrjég‘b %Eﬂzlo%ur 9229192 Y yiberd 90 B b b ey,

3- [ 4- Met hoxy- 3- (3R) t et r ahydr of ur anyl oxyphenyl ] -1-[ 2-(
6- et hyl pyrlgﬁ{}1 1H pyrazol e;
13@9&@11%3 (prraby oo kpben )1 98 phepeth ipmrasicbyicn can

O S EF R TRk R R a2 b St 18-
ybypgy@bpnyl ]- 1H pyrazole]; 25
1- Cycl ohexyl net hyl - 3- (4- met hoxy- 3- (3S) -t et r ahydr of uryl
oxyphenyl)pyrazole [which can also be called

Eﬁéx}[)k@ﬁtﬁy é (§ nge[i].hc;@t?@%-t%trél%ﬁ}of{lﬁ}lcgmgﬁﬁjp%%le [which :
can also be called 2-{3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-yl}-1-
phenyl-1-ethanone];

1-Benzy1-3-(4-methoxy;3-(3R)-tetrahydroﬁnyloxyphenyl)pyrazole [which can also be
called 1-Benzyl-3-[4-methoxy-3 -(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole];'

_ 1-Cyclopentyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole [which can also

be called 1-Cyclopentyl-3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-
pyrazole];

71



1H pyrazol e]; 30

3-(3, 4- D nmet hoxyphenyl )-1-(tert-butyl oxycarbonyl ) pyraz
wobk@4paich can al so be called tert-Butyl PCT/US2004/011899

[ 3- (3, 4- Di mret hoxyphenyl ) - pyrazol - 1-yl ] carboxyl ate]; 72

WD 2004/ 094411 PCT/ US2004/ 011899 3-(4- Met hoxy-3

-(3R) -tetrahydrofuryl oxyphenyl)-1-(net hyl sul f onyl benzy

) py. ol e ich can al.so be call ed .
) BA RS HErRgh et Sy leeb by i or Gr g aseppwamy | Hpyrazole
(met hyl sul fonyl benzyl)-1 H pyrazole]; 5 Isopropyl 2-
{5- [4-nmethoxy-3 -(3R)-tetrahydrofuranyl oxyphenyl ]

- peléizElyclopentyll 3-cthyBhdazel)-6-yl]-1-(4-carboxyphenyl)-1H-pyrazole;
1- (2, 3-Di fl uorobenzyl ) -5-[ 4- met hoxy- 3- (3R) -t et r ahydr of
uranyl - oxyphenyl ]-1H pyrazole;. 10 5 -(3 -Cycl op
enB}Z{gll‘lg:yclépéfﬁ§rlhﬁé%9ﬁﬁdb&bl)):63yl]-'T?(M}MéthoiythM)”lYHZﬁlyrﬁoﬁ’e;
yra ; .

1- Benzyl - 5-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur anyl . oxypheny

‘ |61 ﬁg%b%&l&%%?ﬂ%t&@ﬁ#@%ﬁpéﬁﬁa - q'gﬂ%@i}%g%ﬂ}g)grgz_o% [which can also be
-1 t3cgicf ; . . o)1 .
g by i PUSIOL ) s

10yl -3-trifluoronmethyl -1 H 20 pyrazole; Ethyl

oS- 5 30 L% SRS F40E i o
[ 5a1éélbé/ea11w>gyﬁfMyaB}aeﬁt?I—B %Mh@iﬂé‘[)?@yfi]P}ﬁ@ﬂﬁ&ﬂ&lﬁulﬁm@[ﬂenzyl)—IH-
fluoronet hyl -1 H pyrazol -1- yl]acetic acid; |sopropyl

[ 5PYaz¢iek hoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl )-3-tri .
fluoronethyl -1 H pyrazol -1 -yl] acetate; 30

5

15 3-[(1-Cyclopentyl-3-ethylindazol)-6-yl])-1-(2-pyridylmethyl)pyrazole [which can also be
called 3-[(1-Cyclopentyl-3-ethylindazol)-6-y1])-1-(2-pyridylmethyl)-1H-pyrazole;

5-[(1-Cyclopentyl-3-ethylindazol)-6-y1])- 1-(2-pyridylmethyl)-1H-pyrazole;
20 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[2~(6-methylpyridyl)-1H-pyrazole;

1—Cyclohexyhnethyi~5—(4—methoxy—3-(3 S)-tetrahydrofuryloxyphenyl)pyrazole [which can
also be called 1-Cyclohexylmethyl-5-[4-methoxy-3-(3 S)—tetrahydrofuranyloxyphenyl]-‘
1H-pyrazole]; 4 :

25 ,
1-Cyclohexylmethyl-3-(4-methoxy-3-(3S)-tetrahydrofuryloxyphenyl)pyrazole [Which can
also be called 1-Cyclohexylmethyl-3-[4-methoxy-3-(3S)-tetrahydrofuranyloxyphenyl]-
1H-pyrazole], ' |

30 3-(3,4-Dimethoxyphenyl)-1-(tert-butyloxycarbonyl)pyrazole [which can also be called
tert-Butyl [3;(3,4—Dimethoxypheny1)-pyrazol—1-yl]carboxy1ate];

72



1 -(2, 3-Difluorobenzyl)-5-(3, 4-di net hoxyphenyl)-1
H pyrazole; 73 WD 2004/094411 PCT/ US2004/ 011899

WO bbogB9Ehuor ophenyl ) - 2- {5-[ 4- met hoxy- 3 PCT/US2004/011899

" 7-(3R)-tetrahydrof uranyl oxyphenyl | - 3-
trifluoronethyl-pyrazol- | -yl} acetamde; 5
N- (5- Met hyl t hi azol - 2-yl) - 2- .
5-[ 4- net hoxy- 3- (3R) -t et fahydr of ur any) o h | ] - 3-

L BHGhATBRBI Ay AR gt e G Aoy etz Dpyrazole
[4 A L etreiydy.of 4rs FRAERdxyphenyl]-1-
e e A
1- (Hethelst {Buytlydnbeird H-pyrdzdle; net hoxy- 3- (3R) -t et r ahydr of
ur anyl oxyphenyl ] - 1H pyrazol e; 5- [4-Methoxy-3 -(3

5 R) -tetrahydro furanyl oxyphenyl] -1-(4-trifluoronethylb
ent¥biopdl It(s Xfxﬁ%ﬁ?«% -3-ERbeh g A G b dny R OPRA Lyt ao1-1-y1} acetate;
-[ 4- heotp%oxy{- -(3R )-Sﬁt-et%r a)hf/:gr c% ur anﬁoxyphe%’l%ﬂ- f ylyacetate;
H pyrazol e;

L (2o Hog onenzyl A <ot Mt Do i AR b BRI i AN
5- bdadRithoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl ] - 1- (3-n

i trobenzyl)-1H pyrazole; 20 '
10 5-[ 4- Met hoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl ] -1-(4-m

et ar bonyl benzyl ) - | H r,azol e;
B SRl R PR el SR PR b A PG Ry
] -3 -nethyl-1 H pyrazole; 25 5-[4-Methoxy-3
-(3R) -t etrahydr of uramél oxyphenyl]-3 -nmethyl- |
- phd&tepryl-3-[4-mgthoxy6H@R)-tetrahydrofuranyloxyphenyl]-3-trifluoromethyl-1H-
1-é§éFl uor obenzyl)-5-[ 4- net hoxy- 3- (3R) -t etrahydrofuran
yl y%ﬁ%e?nyl ]-1 Hpyrazole; 30
15 1- (3, 5- D et hoxybenzyl ) - 5-[ 4- met hoxy- 3- (3
R) -t et r ahydr of ur anyl oxyphenyl]-1 H pyrazole; 74 WD
200406 PERISHBDAFOLEBYyphenyl 14 triflaoromethoxybenzyl)- 1H-

1- exyl - 5- [ 4- met hoxy- 3

- (%%ngt r ahydr of ur anyl oxyphenyl ]-3 -nethyl -1

H pyrazole; 1-(3 -Fluorobenzyl)- 5 - [4-nethoxy-3
-(3R)-tetrahydrof uranyl oxyphenyl] -3 -trifl uorgnethyl-

5 3 ]pqig/oi/-é}R)-tetrahydroﬁlranyloxyphenyl]—1-phenyl-3-tr1ﬂuoromethy1-1H-

20  pyrazole;

Ethyl [5-(4-methoxy—3-(3R)-tetrahydrofuranyloxyphenyl}&-triﬂuofor,nethyl-lepyrazol-
1-yl]acetate;

25  [5-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-3-trifluoromethyl-1H-pyrazol-1-

yl]acetic acid;

Isopropyl [5-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-3-trifluoromethyl-1H-
pyrazol-1-yl]acetate;

30
1-(2,3-Difluorobenzyl)-5-(3,4-dimethoxyphenyl)-1H-pyrazole;
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5-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 1- phen
yl -1 H pyrazol e;
wa2yodanexyl - 5- [ 4- met hoxy- 3- (3R) - t et r ahydr of uPEITYE29RYM 1899
henyl]-1 H pyrazole; 10 Ethyl 1-B enzyl -
-[ 4- met hoxy-3 - (3R)-tetrahydrof uranyl oxyphenyl]-1
H pyrazol e- 3- carboxyl at e;

Il] Bi %19?129? ‘FTQ’FSEZ-Q?,)TX n%%et}(lg’xr\})f)é %3eﬁ)rtgggg;d?£ ga%r}]/ oxypxﬁ/ 3y.

LeRzydr) 14+ oxy-3-(3R)-tetrahydrofura
foxyp%eny%lbﬁﬁadr%)}ryg% y ea%ﬁha
1 (4- Fl uor obenzyl ) -5-[ 4- net hoxy- 3- (3R) -t et rahydr of ur an

I
53! RoSTRER ko P B el Rovs-GRy st drorumydrombeny 1>
ny{rﬁ}iﬁé%ﬁ&}iy%pﬁamhb% backtagrigRyr azol e;
1- (1-Butyl) t’hoxy- 3- (3R) - t et r ahydr of ur anyl oxyph
enyl]-3-nethyl-1 H pyrazole; 25 1-(2-Fluorophenyl)-

ng't[mgg 7%&33 §,1?)§2[° tetd}gﬁ¥ ofx%ﬁ‘e%a]?f(-xéﬁpn% hdehgyl)—lH—pyrazole;

1- (4- Chl or ophenyl ) - 5- [4- nmet hoxy-3 - (3R)-tetrahydro
furanyl oxyphenyl ] -3-nethyl -1 H pyrazole; 30
10 [ 51{(4tavBrotenayl)-SHp-methogh§ (3 B}- mtmhydroﬁwm@wpherwﬂ py-pyrazole;
razol -1 -yl]acetic acid; 75 WO 2004/094411
PCT/ US2004/ 011899 N-Q/CI opropyl -2- { 5- [4-nmethoxy-3 '
- (8R)- M@ﬁé%@@f-ﬂéfr@l@dr@ﬁﬁ%?@&%ﬁﬂen@lﬂ[ﬁ@irrﬂdormnéth:}lbenzyl) 1H-
acetam de; 5 N-Isopropyl 4- et hoxy- 3-
(BIR)TBZ@W ahydr of ur anyl oxyphenyl ] - pyrazol -1 - yl}
acet am de;
3- Et hyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl
15]- 1J(3,4231f[&bﬂ’cbeKlﬂif@ni{/él—)neﬂﬁdxy@yﬁ&mét&a &ﬂ)ﬁlranyloxyphenyl%l -1H-pyrazole;
1- Cycl ohexyl - 3- et hyl - 5-[ 4- met hoxy- 3 eISR) t et rahydr of ur
anyl oxyphenyl]-1 H pyrazol e;

1-(2-Fluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(3-nitrobenzyl)-1H-pyrazole;

20
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(4-methoxycarbonylbenzyl)-1H-
pyrazole;
1-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1H-pyrazole;
25 '

5-[4-Methoxy—3 -(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1-phenyl-1H-pyrazole; -
1-(3-Fluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

30  1-(3,5-Dimethoxybenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-
pyrazole;
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1-B enzyl -3 -ethyl-5 - [4-nmethoxy-3 -(3 R -tetrahydro
furanyl oxyphenyl] -1 H pyrazole; 15 Ethyl

wW@2@th94411 5- ( 4- met hoxy- 3- (3R) -t et r ahydr of ur anyPORYp1ve41§11899
l)-1H pyrazol -1 - yl]acetate;
5-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -
1- (4- met hoxyphenyl ) - 1H pyrazole; 20

5-]4- hoxy- 3- (3R) -t et r ahydr of ur anyl xyp e
he%lwebhwl >14-B5hasBP3R)- {eﬂehgﬁefﬂra@ OXYPB ’?%i%é‘?&ﬂgé -pyrazole;
-(3 R)-tetrahydrofuranyl oxyphenyl] -1 Hpyrazo le-3
-carboxylic acid; 25
1- (-3 -Bhibratehhyi)-HH ¢mydthe:3~B{IR)-tehalf yirofetdngloxy BhdndR) 3-treffuoromethyl-
rahydr of ur anyl'oxyphenyl ] -1 H pyrazol e;
5 1-YrpErageleophenyi ) - 5- [ 4- met hoxy- 3- (3R) - t et r ahydr of ur an
yl oxyphenyl ] -i H pyrazole; 30
1- (3, 4- D net hyl phenyl ) - 3- et hyl - 5- [ 4- net hoxy- 3- (3R) -t et
r e Msthoxgrdy (3ytpinanykdfarhhiylopyptenypl]-4 - pliefyMOH-pyrazole;
2004/ 094411 PCT/ US2004/ 011899
3 Et hyl - 5-[ 4- met hoxy- 3- (3R) - tetrahydr of ur anyl oxyphenyl
1 L - enyl azole;
1 g&%gg?{);{i‘ﬁl [ggglé%iy ' (?-k) met hoxy éolg)yplger%yr]a%w}yl ryf)fzglr
10 anyl oxyphenyl ]-3-nethyl -1 H pyr azol e;

R R oL PR VoK AR R Y ety  pgpgote >

1Qa9csox
{5-] K/Et hoxy- 3- (3R) - t et rahydr of ur anyl oxyphenyl] pyr az
ol - I -yl} -N- phenyl acetam de; ‘N, N-Di et hyl -

IR SRR AT SRR o 2

15 1 (2, 3- Di et hyl phenyl ) - 5- [4 rrethoxy 3-(3R) -t etrahydrof

ur anyl oxyphenyl ] - 3- net hyl - razole; 20 1- {1
- BetFzYiettoxybeiz tﬁq[jlxlyxe@loxy—B (3 ? etrahydrofuranyloxyphenyl]- 1H-pyrazole;
- (3R) -t etrahydr of uranyl oxyphenyl] - | H pyrazol - 3-

1-(4-Fluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

20 1-(Z-Methoxybenzyl)-S-[4-methoxy—3-(3R)—tetrahydroﬁlranyloxyphenyl]-3-methyl-lH—
pyrazole;

1-(1-Butyl)-5-[4-methoxy-3 -(3R)-‘tetrahyvdrofurany»loxyphenyl] -3-methyl-1H-pyrazole;

25  1-(2-Fluorophenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl}-3-methyl-1H-
pyrazoie; : |

1-(4-Chlorophenyl)-5-[4-methoxy-3-(3R)-tetrahydro ﬁlranylokyphenyl] -3-methyl-1H-
pyrazole;

30
[5-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1H-pyrazol-1-yl]acetic acid,
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yl'} ethanone; 2- {

1- Benzyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny

wo keodbqyr azol - 3- yl } ethanone; 25 { PCT/US2004/011899

10

15

20

25

30

1- Benzyl - 5-[ 4- net hoxy- 3- (3R) -t et rahydrofiiranyl oxyphen

yl]-1H pyrazol - 3- yl } net hanone;

1- (4- Bronophenyl ) - 5-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur any

S L SR G B s P

fl,_{/q}aa[awaﬁﬁ(yeghenyl] -3 -nmethyl- | -(3 -nitrophenyl)-1 H

pyrazol e;
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -3-meth

It R e EReY s 3 Bl SRS Rimmhgmiik eyl

HyycaiaRt@s; .
5-('3- Fl uor o- 4- met hoxyphenyl ) 1- (4- met hoxycar bonyl benzyl

)-1 Hpyrazole; 10

Aol g eRET L cPab A TRRgks i e g Bley- 1
Riyt£bleahydr o furanyl oxyphenyl ] i ‘

-1-(4-trifluoronmethoxyphenyl)-1 H pyrazole; 15
5-[ 4- Met hoxy-3 - (3R)-tetrahydrofuranyl oxyphenyl ]

TG Pl TR SOR ety drafireplopmhemp pyresols

‘anyl oxyphenyl]-1 H pyrazole; 20 1
- (4-Fl uorobenz

)-5-(3 -fluoro-4net hoxyphenyl ) -
Hlp?@'rg,ybﬁEe,thyl-SY[4)-methgxy-3-(3R)-tetrah}r;§rofurar¥ oxypﬁegyl]l-lﬂ-pyrazole;

5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -3-meth

yl- 1 -(2-phenylethyl)-1 H pyrazole; 25

5 Hthyl\getthpix5-@-rh 3Rpx 1-84(B Rptettahfdro fungttytoesyphemny)- | Hpymenh 1-

yl-1-(4- trifluoronethoxyphenyl)-1 H pyrazol e;

yl]acetate;
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1-(4-methoxyphenyl)-1 H-pyrazole;
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-phenylethyl)-1H-pyrazole;

1-B enzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1H-pyrazole-3-carboxylic

acid;

1-(2,3-Dimethylphenyl)-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-

- pyrazole;

1-(4-Fluorophenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

1-(3,4-Dimethylphenyl)-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-
pyrazole;
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5-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 3- et h
yl- 1 -(2-quinoxalinyl)-1H pyrazole; 30 78 WO

wQodo9R4111 PCT/ US2004/ 011899 PCT/US2004/011899

10

15

20

25

30

5- [ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ]-1-[4-(
4- nmor phol i nyl ) phenyl ]-1H pyrazol e;
5- (3- Fl uor o- 4- net hoxyphenyl ) - 1- (4- net hoxyphenyl ) -1

+ PR B meRody SR ah{ o bl MR ey BRI PO MR enb)- 15

1- f@adké;hoxyphenyl ) - 5- [ 4- met hoxy- 3- (3R) -tetral | ydr of ur
anyl oxyphenyl] -1 H pyrazole; 10 k
1-[2- (6 FI uoropyridyl)] 5-[ 4- nmet hoxy- 3- (3R)-tetrahydro

fu{ ifég % orlﬁléjs ]4 9%12%{(?](}( tetnﬁh?/c}ﬁ;&furarg{lox hg?yg}-a}néethyu}{_
nypy KZ{M‘GHW] 1 prrazole Et hyl 2-

{5- [4 nmet hoxy- 3- (3R) -t et rahydr ofur anyl oxyphenyl ] pyrazo
I-I -yl'} acetate; 15

L {25 Bl nt)sTl AR NSANR Prd AR crb kA RL P S methy-

1- (Rpyeizbexyet hyl ) - 5- [ 4- met hoxy- 3- (3R) -t et r ahydr of ur an
yl oxyphenyl ] - 1H pyrazol e;. 20
1- (2- Cycl opropyl net hoxyet hyl ) - 5-[ 4- met hoxy 3-(3R)-tetr

e R LA S S R e

- IpHehylaettimidephenyl ) -3 -nmethyl -1 H pyrazole; 25

5- [ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1-(2-m
et hoxycar bonyl - 3-t hi enyl )-3- nethyl -1 H pyrazol e;

1 A bf?etﬁymr{@w 'Eﬂéi%x)}rl?—@ﬁﬂeﬂ?ﬁiyﬁ%raﬁyb?{?1)1_1&1?8&%2@[—@-

f uranyl oxyphe -3-meth 30 pyrazole
ZOﬂMc@Mﬁdd, PCT/ U82004/ 011899

1-(2, 3-D1methy1pheny1) -5- [4-methoxy—3 -(3R)- tetrahydrofuranyloxyphenyl] -3- methyl—
1H—pyrazole

1-{1-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazol-3-
yl}ethanone; '

2-{1-Benzyl-5 -[4-Ihethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]— 1H-pyrazol-3-
yl}ethanone;

{1-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazol-3-

yl}methanone;

1-(4-Bromophenyl)-5-[4-methoxy-3-(3R)-tetrahydrofiranyloxyphenyl]-1H-pyrazole;
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5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -3-neth
yl- 1 -(2-pyridyl)-1H pyrazol e;
waz2qo02/0981Chl or opyri dyl )] -5-[ 4- net hoxy- 3- (3R) - tmT/Hmdar/mllsw
furanyl oxyphenyl ] -3-net hyl - 1H pyrazole; 5
1- (4- Car boxyphenyl ) - 5-[ 4- net hoxy- 3- (3R) -t et rahydr of ura
ny5<pxwmw 3-(AR-eyriagivd ranyloxypdenGhl bomeytiyl- 1-(3-nitrophenyl)-1H-
enzyl ) -5-(3-fl uoro-4-nethoxyphenyl)-1 H pyrazole; 10
5-PBA%!85 et hoxyphenyl ) - 1- (4-f1 uor obenzyl ) -
1H pyrazol e;
5- (3, 4--D et hoxyphenyl ) - 1- ( 4- net hoxyphenyl ) -1
H py4-dichexy- (@R pleyrshsirofyangldxyplanydpd -atetteld et methylphenyl)-1H-
thereof, wherein in each case the conpound can be 15
5§ nPYR&%iorm of a nixture of enantioners such as the
racemate or a mxture of diastereoners, or can be in
the formof a single enantioner or a single
di h<3.dRifmerobernayd)ed-(3- ﬂgom—mﬁhwm@nyﬁeﬂﬂr@draagbect of
the invention, the conpounds of formulas I, I, 111,
IV, V, and VI are selected from 20 ‘
3-PrirQREREMbRPheAY] Mémﬁhw ofiZ frdzole;
0 C§§Iopentyloxy gﬁﬂlﬁ%g§§phenyl -1(*§7 ﬁylbenzyl)pyr
azol-e

> (T3 SroRe gxz'ggg.;@%%g%x@@%ﬂ&'rsﬁy%;éﬁ%mﬁ-yl%&%huegpﬁﬂ%-pyrazole;
ent yl oxy- 4- met hoxyphenyl) - 1- (4- nltrobenzyl)pyrazole

3- (4- Met hoxy- 3- 3F? tetrahydrofuryloxy hen %
hy DEMEshg BT tgtralgydrofuranyloxyphenyl]- ?4 tri uoromet oxyphenyl) 1H-
ag’olp'fl uor obenzyl ) - 3- (4- met hoxy- 3- (3R) - tetrahydrof
oxyphenyl) pyrazol e
15 1 (4- Am nobenzyl) 3-(3- cycl opentyl oxy- 4- met hoxyphenyl )
pyrazol e }){4 Met hoxy-
R) 31 &Meibsrar iﬁmetsﬁwﬁ%ﬁawywwa -BO it hbipymzole;
- (3R) -t etrahydrof uryl oxyphenyl)-1-(4-nitrobenzyl)pyraz
ol e

1- [42-Behrabiendyl) - [3~héthoet-B43R)-BuaBRre fretmyadwitbhedyi}-YHepyrazole;
xyphenyl ) pyrazole 30
3-(4-D fl uoronet hoxy-3-(3R)-tetrahydrof uryl oxyphenyl )

20 \1@{%3 g@éeﬁ y15>'3 B Db r QAL AGEEL ggﬁwmwmg azole 80

/ Us2004/ 011
3-[3, 4-Bi s(di fI uor onet hoxy) phenyl ] pyrazol e

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1-(2-phenylethyl)-1H-
pyrazole; ‘

25  5-[4-Methoxy-3-(3 R)-tetrahydroﬁlranyloxyphenyl] -3-methyl-1-(4- *
trifluoromethoxyphenyl)-1H-pyrazole;

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1-(2-quinoxalinyl)-1H-

- pyrazole;
30
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3-(4-D fl uoronet hoxy-3-(3R)-tetrahydrofuryl oxyphenyl)p
yrazol e

wW@2q440®i4ii1 uor onet hoxy- 3- (3R) - t et rahydr of ur yl oxp@iTesz00)/011899

10

15

20

25

30

1-(N- (2,3 difluorophenyl)am nocar bonyl nmet hyl ) pyrazol e
5 3-[3,4-Bis(difluoronethoxy)phenyl]- 1 -(N-(2, 3-

| [t abher3- IR ranai da el pPidnybyr-ge (-morpholinyl)phenyl] -1 H-
-(4-Di_fl uoronet hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl) -
- PNREAS( 6-

t hyl pyridyl))am nocar bonyl net hyl ) pyrazol e

(N-(2- cyanophenyl ) am nocar bonyl net hyl ) -3-(4-di fluoro
§-iDEFIoBe-¢3mR)thd:0phetyl rhy(dimadthdxyphengp hdmytazple; azol e

4-Di f I uor onet hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) -

|
ne
1-
nme

- 4-nitrobenzy|)pyrazo|e

(
(
- |, 11 f I h I
R s %??é AT Lor chenzyl) -5
(4

- (

d
3
1
3-
1
3
d|fluoronethoxy

3 P PRl Rt gfﬁesg;%u@yaﬁwwnyu 1H pyrazole

1 (4- An1nobenzy|) 3- (4 di fl uor omret hoxy- 3
- (3R)-tetrahydrof uryl oxyphenyl ) pyrazol e,
1- [-2-&-Bluokaporidpbh 24 #-medhqd- FrEiRetetratfydr¢fBranyloxyphenyl]-1H-pyrazole;
S)-tetrahydrofuryloxyphenyl)pyrazole,
1- Cyclohexylnethyl

Smybe%z&?g zﬂzﬁ&th@ é@f{ faﬂaﬁmﬂﬁﬁwwmh@zﬂ] @H-pyrazole

Met hoxy- 3 tetrahy rof uryl oxyphenyl )-1-(3-

npropyl)pyrazole -(4- et hoxy-3 -(3 R)- tetrahydro

LR (élﬁé WSSV RRF S Ay asgge

phenyl ) pyrazol e,
3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl ox phenyl S ﬁ
py} -\ DYy dreayethyl)-5-[4-methoxy-3- (3R)-tetrahydro ranyloxypheny] 1H-pyrazole;

1- Benzyl sul f onyl - 3- (4 met hoxy- 3- (3R) -t et rahydr of ur yl ox
yphenyl ) pyrazol e, -(4- Met hoxy-3 -(3

Rt (ﬁMaﬂtm@émmrsyﬂmymbﬁmL(BRl tdtehpdrofidyyietypiitn]-1H-pyrazole;
yrazole, 3-[(1-Cyclopentyl-3
- et hyl i ndazol €) - 6-yl ] pyrazol e,

3- 1(-?2 g‘g%@gﬁ&ggﬁa&@ t%ng)g.am%ﬁfo%&é' L QXY ROERY RN ARk Bhenyl]- 1H-

quyk@ky 4- met hoxyphenyl ) pyr azol e,
3-(4-Di fl uoronet hoxy-3-(3R)-tetrahydrofuryl oxyphenyl)p
yrazole 1-yl acetic acid,

%ﬁg%glﬁ%gyﬁg@g%@y&rﬂomhﬁe%ypﬁn§l§ R LBt b Rf B Mhethyl- -

3;@8&6&nzy[oxy 4- et hoxyphenyl )-1-(2, 3
-di fl uor obenzyl ) pyrazol e, ,

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-methoxycarbonyl-3-thienyl)-3-
methyl-1H-pyrazole; -

1-[2-(6-Fluoropyridyl)]-5 -[4-methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-3-methy1-lH-
pyrazole;

79



30
3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl )-1-[ N- (1,

WQ2®449441 et r ahydr oi soqui nol yl ) car bonyl et hyl | pRCEES1084/011899

10

15

20

25

30

81 WD 2004/ 094411 PCT/ US2004/ 011899

1-[ N-(7- Azai ndol yl ) car bonyl net hyl ] - 3- (4- net hoxy- 3- (3R)

t ef-FhalfetiroodyB-(BIR) X ytpdheydsd ey ylax yhenyl]-3-methyl-1-(2-pyridyl)- 1 H-pyrazole;
3-(2-Acetyl - 7- net hoxybenzof uran-4-yl )-1-(2, 3-di fl uorob_
enzyl)pyrazole

C%Lﬁﬁ@ﬁ%l‘o}ﬂmﬁ?ﬁf@fy REAFANAH-BIR)deihnydioutmRik Pk [ Pmethyl-

zyl ) pyrazole
1]&2p3ﬁ@bkjuorobenzyl) 3-[3-(2, 3-di fl uorobenzyl oxy) - 4-
met hoxyphenyl ] pyrazol e,
3 [3-(2,3-D fl uorobenzyl oxy) - 4- met hoxyphenyl ] pyrazol e,

1(-@4' @m@ofdﬂﬁﬁﬁ?—@ﬁ@ﬁhé‘[hgx}( 3 ey dto iAo PRET]- 1pyrazole;
3 (2 Acetyl 7- met hoxybenzof uran-4-y|)-1- (2* met hyl benzy -

B R B R e Ry Aaslyprppheny))-1H-pyrazole;

1- (2- phenet hyI)pyrazoI e, 10 1-(Acetophenone-2-yl)-3

- (4- net hoxy-3 - -t et rahydr of uryl oxyphenyl ) pyrazol e,
1 wﬁlmsﬂl(’&mnﬂ >l;(43‘11(03¢t)enz)elb-ﬂ pzsfieir yl oxyphenyl )
pyrazol e, - Cycl opent yl -

(4 nmet hoxy 3-(3R)-tet rahydr of uryl oxyphenyl ) pyrazol e,

§3I | 4-Diyethepgiheyl-1 34 T@éthyiypn&@apm)pﬁamnd -1-(2, 3
- d| | uor ophenyl ) pyr azol e, -
- Cycl opentyl - 3- et hyl i ndazol e) 6 yl])-1-(2- et hyl benzyl

) e
3%%1{1 %ﬁ%}cglio %%gﬂ acice%talélteﬁa]]ts thareofj A ereén mlTa)ch fa?e the c?rﬁg?und can be
ulif eryfohr L ¥ h)lpmreedﬂlﬁn&mtlolﬁeré édch@sah@me&hyﬂeoa a mixture of
-eth I-i ndazol e) - 41 -1-(2-pyri dyl net hyl ) pyrazol e,
BLRARI R P S b@)n ¢ rﬁh%?r Brgle 911@2595@@ ﬁwfmzlew%séﬁz%omer
Ie 1- Cycl ohexyl net hyl - 5- (4- met hoxy- 3- (3
S) -t etrahydrof uryl oxyphenyl ) pyrazol e,
1- Cycl cteewydimetolsyfurtBer Iﬁéthﬁ@hﬂ']ﬂxt}bﬂhe nSeBjort, @tercampdunds of formulas
f

Juryl oxypheny razaol e, , 20
% é[} ﬁé&%%ﬁ@ﬁ?l??teq%’?{nert but yl oxycar bonyl ) pyr az

0'3 3-Cyclopentyloxy-4-methoxyph 1
3-e( %C ?Pon)y %Xy SI&ne- t0e1yP enl%/))g (iafz%reyl oxyphenyl ) - 1- (nmet h
yl3s(t3Hﬂmitypdnmwyyl §-mﬂﬂaz@phzqnyl) 1-(2-methylbenzyl)pyrazole

- AR G R P BHENO ) ALBiego b ypyrazgle
f L?F(glr-s éﬂ%ﬁ%(); py% g,;e é}f&e&pggglgbg%ﬁ?lg ogglﬁzﬂ)ﬁjﬁl?&glg ZSL? abl e
s 8H@sMethex e df(3 Rivetrabi drofuryleapphen sl € - Chmethylhsonipyoanle
b%-(2,3-Diﬂuorobenzyl)-3-(4-methoxy—3-(3R)—tetrahydroﬁ.lryloxyphenyl)pyrazole
1-(4-Aminobenzyl)-3-(3-cyclopentyloxy-4-methoxyphenyl)pyrazole |
3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole
3—(4-Methoxy—3-(3R)-tetrahydrofuryloxyphenyl}1-(4-nitrobenzyl)pyrazole
1-(4- Aminobenzyl)-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole
3-(4—Diﬂuoromethoxy—3-(3R)-tetrahiidroﬁlryloxyphenyl)—1-(N-(2-
‘ methylphenyl)aminocarbonylmethyl)pyrazole
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25 in the formof a m xture of enantioners such as the
racemate or a mxture of diastereonmers, or can be in

wao b@4foorum of a single enantioner or a single PCT/US2004/011899

di astereoner. According to further method aspect of

the invention, the con‘gound‘ of formulas I, 1I, III,
|v3 [44-Bis(diflugremsi@pspbenyllpgrzolg0

> S FhOBRING. 99 s BB b hichiybystadle” ! UM O

1- $-24-Bi Biubro bR B2 AR) -t Str i FoEik ws(/y/Bﬁ’en( BR)-(tigt Bahydr of
ury‘I’%oxyphenyI pyr az%le 82 WO ng 944}:1 TR
PCT/ Us2@idaoppagud)aminocarbonylmethyl)pyrazole

pyriz’ol 19@@?%@?{@%5&%@ ﬁ@@g&%' oxy- 4- met hoxyphenyl )

R -tetr @mdfo@haﬂmaﬁﬁy@amyl!yhnelh;ﬂw&ol&

_di fl uorophenyl)am nocar bonyl nme razol e

10

15

20

25

30

3- H44-BiflnerepsHoroRARS- tetrahydroﬁlry%xyggenyl) 1-(N-(2-(6-

m(s;3 ng/I L@%{@%@WC ar %%%ﬁyét%%%)é pyr azc()I69 °
1-14 m((z-owmmphﬁyajﬁl)lmm@&n@myﬁr(ﬂtdiﬁiu)roﬁre(ﬁbxglﬁﬁd%&@)! 0

nmet hoxy (3R) - tetrahydr ofur oxyphenyl ) pyrazol e
3 (4-Di tPFEI%ﬂ%‘fﬂ%&@ SUY Ly ét r ahydr of uryl oxyphenyl ) -
- Y - or ab -
o B OO B
u3‘ -A- Dxﬂnphemyth))py-ﬂa(zﬁl)-daetﬂaﬁydrofuryloxyphenyl) 1-(2- methylbenzyl)pyrazole

f .5 é}@?{@ﬁéﬁw %5@@@?&%@3@% 33) (%U)yt%r i o%fgwéoxyphenpryrazole

1 I&ylrf{éfh&wbefézcﬂfﬁraﬁ-@,t-ﬁ%)‘azéle( 3R) -t et rahydr of uryl
0X ypheny pyrazole,

3-1- %A@I&Wbeﬁzyﬁéﬁﬂéx@lﬂmmﬁhpayé%m )etﬂ?ch&drotﬁlmy]w(bfphdnﬁ/bpyrazole

Y R BR3P S- PR Sy rymyr ot

151 lohexyl 1-3-(4- : -
; gh clo ec)?yomgtn ty 3- (Aé n1eetﬂI11(;3(Iy| 3n§§z) C;cletg)thyélrcilﬁlryloxi/phenyl)p%rrazole
ul Meﬁmxzfy’ﬂ §3@ftgtz@hyéroﬁlryloxyphenyl) 1-(3-phenpropyl)pyrazole,

ne%%‘i%%_ﬁpl ogle{kté%l—tetrahydpc}fury oq(aygﬁ)l %r]) 16(1 plf&dy]hngt%yﬁgyra(zjgle
1-1-8 [sameshylx_y(zraﬁiéﬂﬁxme@Ryitetﬁh%ommszwhe?ny()ﬁﬁhz&@t ra

hydr of ur anyl phenyl ) pyrazol e

1 X Mﬁtbrwwo(v%éﬁtz%ﬁr@uro’bxmhmbyl g-peRyLpyerapydr of

OB B e R P AL SR ©
bes @IOMemob{BIB (f3<Rl’)ﬂbt@afhydrdﬂr&lobtﬁfﬁhdhfyl)epélppy@ml&ﬁth%l)ﬁﬁa@(ﬁe
t he[({ Z%chclopentyl 3- ethyhndazole) 6 yl]pyrazole
3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole-1-ylacetic acid,
3-(3-Benzyloxy-4-methoxyphenyl)pyrazole,
3-(4-Diﬂuoromethoxy—3-(3R)-tetrahydroﬁlryloxyphenyl)pyrazole-1-ylacetic acid,
1-Cyclohexylmethyl-5-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole,
3-(3-Benzyloxy-4-methoxyphenyl)-1-(2,3-difluorobenzyl)pyrazole,
3-(4-M¢thpxy-3-(3R)-tetrahydromryloxyphenyl)-1-[N-(1,2,3,4-
| tetrahydroisoquinolyl)carbonylmethyl]pyrazole,

81



di astereoners, or can be in the formof a single
enantioner or a single diastereoner. 83 WD

wQOm0984111 PCT/ US2004/ 011899 Preferred aspeRCEUS2004/011899

10

‘15

20

25

30

i ncl ude pharnaceutical conpositions conprising a
compound, of this invention and a pharmaceutically

acbENt @ @indadyljcarboanmetiogi- Bfﬁﬁa-anhdrt]lyquafh()?tle)er 3ct i ve t
agent as,, gﬁ élﬁg}ggxa&g% / rther preferred aspec

i ncl udes g a, PDE4 enzyne,

eS$®M5W¥7ﬁﬂeth®%ﬁﬂmanﬂ-ﬁ)-,l (23 -A816foBEDRS DDAz Ele,
conventi onal ass one descri bed herern, either

i P4-EreYhr- mﬁh%%n%qﬁﬁra@cﬁ ﬂhﬂffé+metbylgulfomylbeazwlmmne

tretrs bbb BaT BRI o itk uBsroar bar RelRiaireY lpyrazole,

e.j[3- (mmamm@my) mthm&gﬂ]ﬁyran]{@ec |e a: | yar?JrrgL :
- (Y

or P HoEH RS haimol b A phera e, o

t rﬁ@A@%Y %éﬁ&%ﬁe&%ﬁ&ﬁn-ﬂw _Sﬁ_%et%b?ﬁ ag%olslw ty,

%as e

st3a¢4eMetimy+3e(r$@d -ttedhgirofulyRixppitsyDE 1 - (Zlﬁhdnﬁtl@[)bzﬂﬁole

imted to, nethods of ci ng

e ahgl?”qtve?-kslagoénmeﬁhﬁxwaz&a&gmahmamlemxenmpyrazole
deshod M AAS0L SR ERL SRR Eb B, 09, 1T O

cogni tion i npai r i2ating a

pdtCyalepentddi-Hgmathdsy-aHSRasrahpdrofiur logysieayBgaeshl6 AMP -

o SR FanBPentit Bt droly aﬂ?aggﬁ%ﬁﬂ%gﬁe@b%%lz%; "
f Bqm- @mwm ﬂP@tHy'IEﬁH&zog:?% }1}3 1- -H{e&friﬁ&

di sease, o s of tre ati |ng’from

dép{( b@pbpentyh%ﬁﬂwsdazbleweﬁm mgq menmsuefnnylseﬁzfyepmgole

cobr Ak B Erdliptoles b ot perb TaRadrsedoe.

aBIIHHMetﬁ&X}%QQKE%@Hy&Bﬁﬁﬁ@xyp%@nﬂ?\ie}jg%éz%%é Preferably,

t he patient uman. The conpounds present

i ﬁxﬁé}ﬁiqh@ﬁyln@yhydé (érrepmmmﬁ)«@mmmmyoxmmﬂ)maﬂom

AF] % ?}?1 op(;%- - 3%-‘[8&&1%31?0% Crl grgyl p%rlraozvgie
CBATS, emlhmﬁ&iﬂy,‘ph R/Q)Pﬁ(@ﬂ bﬁlfﬂmy@%\aﬁ?,l%ﬁggdl@g) mat eri al s.
S

25 Preparation o tarting materi R2Br ,
bag & Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1- (methylsulfonylbenzyl)pyrazole,

1-Isopropyloxycarbonylmethyl-5 -(4-methoxy—3-(3R)-fetrahydrofuranylphehyl)pyrazole,

1-(2,3-Difluorobenzyl)-5 ~(4-methoxy-3-(3R)-tetrahydrofuranylphenyl)pyrazole,

and physiologically acceptable salts thereof, wherein in each case the compound can be

in the form of a mixture of enantiomers such as the racemate or a mixture of

diastereomers, or can be in the form of a single enantiomer or a single diastereomer.

According to further method aspect of the invention, the compound of formulas 1,

II, 0L, IV, V, or V1 is selected from:
3-(3-Cyclopentyloxy—4-methoxyphenyl)-1-(2,3-diﬂuorobenzyl)pyrazole
1-(2,3-Diﬂuorobenzyl)-3-(4-methoxy—3-(3R)-tetrahydrofuryloxyphenyl)pyrazole

82



RO1B) ROH PPh3, DEAD RO HOX Z R20 Xz 1 2 Z =
CHO, COCH3, B(OR10)2, or hal ogen 84 WD 2004/ 094411

wWEMNANSA004/ 011899 R R O O 11 1) Base 0 X +PEt/0S2004/011899

P,,,,~,.NHTs 2) 0O XR2I) I X'1 OEEONRNN H 3
4 5 Schene.1 The starting materials for Formul as |
and- (ﬂMm@bﬁ%@B#éﬁCﬁO@ﬁg«WYrﬁ@Mb@h@y Dpwrazelgs,

t 3 CH,
o B @RI LA (R RNER ) (2 ot AR
with phdﬁmbmb@yl&mlﬁh@ﬂﬁces/hhéthﬂgmh@ﬂé n is not
i sol ated, but heated to i nduce g% |on

[ Aﬁﬁrlaﬂtl%ronmthowemm tfrahygeodis ) M4, G ;

5 Sant a

3287- gg%}%ﬁ&iﬁ@%@%ﬁ%&%@ﬁ%ﬁ% §3r azol es 5.

101J{\Nt(em}and)pmhyl)aramummyﬂmeml)@y@aﬁﬁuemmm-fame

- from bet a- é ﬁvdehy nd hydrazi ne [ Murray, W;

Wacht er tetigydrpBirylgryphs: 1736? o-Kelly, Y. Synthesis,

19 P

py? glzl ?@L%r& etﬂcfx rbgsg’ﬁ{) 9[%31 I@ﬁJﬁ%ﬂﬁﬁixgﬂl‘l%gp 1- gép Qﬁro%éﬁﬂ@)p?razole

ex b3 d)l\ﬂubfobmmﬂbm(mdlﬂnmr@nhhme (3 K)amu’ahydrsfu;ryloxyphenyl)pyrazole
Let .15 1997

10 gggr(gélffty?gﬁgﬁ{’?ﬁq%%ﬁms P§%%o0l e nitr o’gen is

15

20

SCOBRE, g R TRO Sl ROEY 2oL 5 M1 B
apt-éhyickohexylmethyl-5-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole,
3-(2-Aoey1-7—meth6xybenzofuran—4-yl)-1-(4-methylsulfony1benzyl)pyrazole,
3-[(1-‘Cyclopentyl-3 -ethylindazole)-6-yl1]-1-(2,3-difluorophenyl)pyrazole,
3-[(1-Cyclopenty1-3-ethylindazole)—G-yl])—1-(4-methylsu1fony1beilzyl)pyrazble,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl])-1-(2-pyridylmethyl)pyrazole,
1 -Iéopropyloxycarbonylmethyl—S-(4-metho’xy—3 -(3R)-tetrahydrofuranylphenyl)pyrazole,
1-(2,3-Diﬂuorobenzy1)—5-(4-methoxy—3-(3R)-tetrahydroﬁlranylphenyl)pyrazole,
and physiz)lo gically acceptable salts thereof, wherein in each case the compound can be

in the form of a mixture of enantiomers such as the racemate, or a mixture of

diastereomers, or can be in the form of a single enantiomer or a single diastereomer.
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solvent. This is followed by the addition of
el ectrophile R3-L-X , where X is a suitable 20

wo eaniomg1gr oup such as a hal ogen or sul f onat e PC/pSB04/011899

15

20

25

met hanesul fonyl, etc.). A mxture of substituted
pyrazol es 6a and 6b are obtained with the major isoner
bei ng t Recfarrg@t asgegsibshide phednpyutabtespdsians cPmpsieing a compound of
is mers can be. separ at ed b BPLC. 85 WO 2004/ 0§44a1QL

15 |85/(58 9Ib iﬂ%@ aﬁiac]%u’rgg 1@5 PRt ?C%@E »Opson yanother active
Oza n%s Bistusséd Belbw? R MirthblsreferNd Bpeet Nﬁdﬂlcﬂes\a I%GBO&I of inhibiting a
LR 5 6a 6b Schene 2 Reactlo% of pyrazole 5 with al kyl
br BPEdcazaNe, ¢peatléy ablispenzybug, ylg. basodnberoendat ey a cBnventional assay or
g| ves e substi tut d acetate.esters. . These
5 svis RHBECOGER Pl 1 P2 B eadiii duioh sy Benggimal model, or
angh @bmbakantal Gi260a Renam)Ha B¥etiddest MRAtingvat Bsﬁihlzﬁ*ﬁé o@nneurologmal

acid, such as trifluoroacetic acid, or use of a
sumda@ngo@g udemwrcnuarwelossrpé arempy, epetipldy Hrae@utliﬂpmslon and long-

ac ts W|th [ chl ori de or. oxal

o nBbd, BoaHEE Fublitderk B oo ey SrBhir iRy blo- @ method of
Suﬁsazmgemlse@a@tat@ Fhodllabedab P BDERORKIE iSUCHaRnANe.g., a human, e. g.,
amne 10 (e.g., aniline) gives the acetamn de

0 dethiosadiseass sfe%@smtle@ed(@r@n L = CH2CONH, R3 =
phenyl). Similarly, the acetic.acid derivative
(L=CH2CX®2, R3 = H) can be treated with HBTU or a

sui t abl Mettwdplofnige if@gts inciude, butREEnoHERTted @b Chhe@bds of enhancing
an am pe conpound to give the desired acetam de
an%ﬂ%‘&t?é’sm@a’aﬁﬁ@ 1g rhonssush cahangemor iy desirgd Hagiogy of treating a patient

I
o O LIS B O Bl e g
ordlh@ise [m'oymhg decadakgt] cAVBPUpSlS anietlht&is off ﬁrﬁﬂ}&tlﬁgl PD¥4 enzyme activity in
either, Mts eaction between phengl 7b and an
apb rpaB?rilta u]éq O(PI{) freating a patient suffenng from memory impairment due to
neurodegenerative disease, methods of treating a patient suffering from depression,
methods of treating a patient suffering frpm an allergic or inflammatory disease. All
methods comprise administering to the patient an effective amount of a compound of the

invention. »Préferably, the patient is human.

The compounds of the present invention may be prepared conventionally. Some
of the known processes that can be used are described below. All starting materials are

known or can be conventionally prepared from known starting materials.

Prepération of starting materials:

. 1A) R2Br, base R'O
RO X 1B) R20OH, PPh,, DEAD

| ®
HO x/ z ’ R?0 X/ z
1 2

Z = CHO, COCH;, B(OR9),, or halogen

84



(R20OH) or alkylation wth a suitable el ectrophile,

R2-X (X is a suitable |leaving group such as a
whaloegerior sul fonate (C, Br, methanesul f onyl PEL/US)0p4/011899

and an appropriate base 20 (i.e., K2C03, NaH, NaCH).

(R2 = aryl al kyl, al kyl, cycl oal kyl, heteroal kyl,

cycl oal kyl al kyl, heterocyclic and heterocyclicréal kyl

gr oups.% 3- Aryl oxy and 3-heteroaryl oxy pyrazol g

derivativgS~of the type 6a (i.e., where R2 is a

het er oary e preparéd by cross coupijigager eact

phenol Wt hyjar §1 Et02% borQniCHRLC dgg'ﬂ‘n‘g’a opper’
catal ysg?in thé) pr esem;’ce\%?@'&n am ne e, sui E%\bl e '\LN
copper catalysts include copper diacetate, copper (Il) H
chloride, agtc. Cenerally,4hal ogenated solvents ares

utilized, such as chl orof orm gdigtd pronet hane,

1, 2-di chl or oet hane, and the 86 WD 2004/094411

PCT/ US2Q04/ 011899 | i.ke. monl vy, u bases* include .

trie t'hy&%ﬁisgag’mgd{n@!gg% ofro)ﬁ %?Tr]igﬁ%lrﬁnﬁ:[q/ 4% réc'parec{] {5 8%n in Scheme 1.

5 Py Mhos, | Ghbfprialily eitRatitdEbohzaBeRydek BXE anOH, N) are subjected to Horner-
3- het eroaryl oxy pyrazol e conpounds can be synthesized

i n Vaadsyaehdipuenheandiipna svidehesphsadteg: eV hotpsitljing gfefin is not isolated,
-3- j : i tilizes Ul L ype . —_—
> SHPLR UL B8 AT SR 285 GO PER4RSG, Mz, G
hy §resydstihb OvanTdtRebdioe ¢Ren, 1988, 34IB28WSRH(] tR.provide the corresponding
Pal enschat, D.; Paschel ke, G ; Wachtel, H.; Kehr, W,
© 4- PY3rYIst Roxyphenyl ) - 2- pyrrol i dones., US Pat ent
) 104,193,926, filed Mar. 18, 1980]. The ot her
regi oi somer 6b may be forned in an anal ogous manner.
R1 Rl RAltefda@vdlya}-stasstutéd piazolBdtdn be iinde RaiHb&aXetaldehydes and

L Pesieipe @itrn o VehistoM3 Assiiobrdr BFORH b agyilesis, 1991, 15

?pgfmﬁoﬁr\%rﬁgbgﬁaﬁihﬁﬁ dobflins STk A yr AN &5 ESituRM in the 3 position,

for example with a bromine or a boron. [Cacchi, S.; Fabrizi, G.; Camnaio, A. Syn. Lett.
151997, 959-961]. |

Substitution on the pyrazole nitrdgen is accomplished by treatment of the
pyrazole 5 with an appropriate base such as NaH, LDA or K,;COs in a polar aprotic
solvent. This is followed by the addition of electrophile R*-L-X’, where X’ is a suitable

20 - leaving group such as a halogen or sulfonate (Cl, Br, methanesulfonyl, etc.). A mixture
of substituted pyrazoles 6a and 6b are obtained with the major isomer being the 1.3-

disubstituted pyrazoles (6a). These isomers can be separated by HPLC.
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al dehyde 8. For these reactions, the ketone should be
prot ected before pyrazole formation and can be

walepnotact ed afterwards. Suitable protecting groUpsS2004/011899

10

15

20

25

NecL:
‘vm)épo 09411

include, but are 15 not limted to, ketals and cyclic

ketals. RL OO R4 O8 Conpounds of Fornul as Ill1and
\ a{e synthesized in a simlar manner starting fﬁtom
20 Bl dehyde 9. [Marfat, A, etfl al., "lIndazole o

Derdyvatiyes and ThejrgUse as ors of S

Phospfodiest er ase Tﬁge FV and thle oducti onjof Tumar -

i r TNk s%g Patent xXNo. 62, 040. ](,)287X /
PCT/AS5604/ 011889 RS f /N Y R6 6 9. 5 N~y
SynRhesi s 20¥~N,5- pyrazol es A. Cross-Coupling reacti &TsL

Al ternativel Y} the 1,5-disubstiuted conpbufids of

Formul a 5V through VI1 can be 10 preepared from 6b

1- hydroxypyrazol e 10 (Schene ¢¢)ehESkil dsen, J., Vedso,

P., Begtrup, M, Synthesis, 2001, 1053-1056. -

Eskil d . rist, , .

ok 95Eh, o KEhAPS3A B s ERY W Hromonce
Eshvdsds@azole ,subgiisied aetateBegdre.upThdde, esers @ sapoiftsd to acetic acid
2002, 67, 3904-3907). Thus, warm ng a sol ution of )
1-depnties Sprasdote (1 G WO, Bn =eHe by rtesskment wigh githeg ag acid, such as

b M 0 = t ' 3 t
DM REAE 55, BPSOTORGE A L0 Orifhn o e
Subssdtgnie ateticr sAd rpeoducty tviith POGHY 1 @hld?ider & okalylachloride generates the

—

“hal ogenat. ed so| vent. such as CHC13 yie

.as . .
5 CREFRONARgHSH] PRiprde- pyRbesayend Fapp A § mucleophile such as an amine
(e.g., aniline) gives the acetamide derivatives 6a and 6b (e.g., L = CH,CONH, R’ =

phenyl). Similarly, the acetic acid derivative (L=CH,CO,, R3 = H) can be treated with
HBTU or a suitable coupling reagent (i.e., DCC, HOBT, etc) and an amine compound to

give the desired acetamide analogues 6a and 6b.

Alternatively, (Scheme 3) compounds of the type 6a where R? = arylalkyl, alkyl,
cycloalkyl, heteroalkyl, cycloalkylalkyl, heterocyclic or heterocyclic-alkyl groups can be
prepared by either Mitsunobu reaction between phenol 7b and an appropriate alcohol
(R®OH) or alkylation wfth a suitable electrophile, R*-X’ (X is a suitable leaving group
such as a halogen or sulfonate (Cl, Br, methanesulfonyl etc.)), and an appropriate base
(ie., KyCOs;, NaH, NaOH). (R®* = arylalkyl, alkyl, cycloalkyl, heteroalkyl,
cycloalkylalkyl, heterocyclic and heterocyclic-alkyl groups.)

3-Aryloxy and 3-heteroaryloxy pyrazole derivatives of the type 6a (i.e., where R>
is aryl or heteroaryl) are prepared by cross coupling reaction of phenol 7b with aryl -,
béronic acids using a copper catalyst in the presence of an amine base. Suitable copper
catalysts include copper diac‘etate, copper (II) chloride, etc. Generally, halogenated

solvents are utilized, such as chloroform, dichloromethane, 1,2-dichloroethane, and the
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hal o-1 -substituted pyrazol es can undergo
cross-coupling type reaction with aryl boronic acids

wWQ@2q02/0944B( OH) 2) or can be netal ated (e.g., PCT/US2004/011899

10

15

20

hal ogen- magnesi um exchange, transnetal ation with

ZnCl2) for a Negishi-type reaction wth an aryl halide

2 i&. = Qfnhehiog a@éd Betenackide 26ie88/1aMDn20 0diisopepptlethylamine, and

PCT/ US2004/ 011899 X, CHG 3, 50 to 100 C N-

PQRTBIRHC! 3 oRENFeits FRHOLY B 26RO BRG] compounds can be
3 ¥

NG 0o SRR N BLABARY O Moo,

pywhizh| e#izeh mahIllhmnpty&ppawoaﬂhﬁg amacioar ya@mghWéhe@dql?ﬁnzene and 3-

o GE ] SR By I Ba0 B EalkoRbG, Ty Pagchelke, G Wachtel,
al gehygle w \(/:Mh{p'alﬁﬁ&%%?ez%l)léﬂbﬁ%omﬁﬁe@ ILTS\Faﬁ:nﬁﬁll% 926, filed Mar. 18,

cat al'yst’ su as BF3 inan aprotic sol vent

( HRSOh, TReRther Stgivingaerpirmeay Ue formed i abanal)gopus mpnngy g.

Chem, 1978, 43, 4172- 4177). Subsequent reaction of

t he aI kyl i thium produced dithiane.anion with

appr @priately substitut egh epoxi des provides g

2,2-di substituted dithiages 14. Oxidajizep of

14 to é\prot echegdés ke it hi ane, 942 owed

treat Lt t

hydr &i e sl tpr ovi desB@ 5Xdi sl b§ i f‘i?leplé’BicﬂWZ’az%I eé 6

Sche® 5 R1O-G
L*R

Ic hoI

o

? L~R L~R
7a b 6,3

Scheme 3

Compounds of Formulas II and V are synfhesized in a similar manner stéﬂing from
aldehyde 8. For these reactions, the ketone should be protected befofe pyrazole
formation and can be deprotected afterwards. - Suitable protecting groups include, but are

not limited to, ketals and cyclic ketals.

Compounds of Formulas III and VI are synthesized in a similar manner starting from "
aldehyde 9. [Marfat, A., et al.,A “Indazole Derivatives and Their Use as Inhibitors of
Phosphodiesterase Type IV and the Production of Tumor Necrosis Factor TNF, U.S.
Patent No. 6,262,040.]
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R10 4) HS(CH2)3SH, BF3 Et20 X 5) ~R R20 X\ BuLi, nl-~'
SHWA R0 X CHOSJ 3 13 6) Dess Martin Ox RLO RL0

W@R004/F944RBLNHNH2 HX Tol uene, heat R20 X / e iPE/BS70042011899

5

10

15

20

25

R20 X NN S 13 15 14 6b R 89 WD 2004/ 094411

PCT/ US2004/ 011899 Anot her method to prepare

1, 5-di substituted pyrazol eBlof type 6b is through
condensation 5 reacti on bet n_43-di keto derivative
16 and a substituted hydraq@ﬁe (Refierence: Nakanur a,
Toshio, et al., J Med Chem g 57 5416; Penni ng,
T.D., et al, J. Med. Cheﬁls'199¥, 40p 1347-1365.) The
selectivity of this reactidn for 1,5 versus 1, 3-

di substituted pyrazol es varies $ending the |
substitution at R8. Fornation of the 1, 5-

di substituted pyrazoles are favored when R8 is an

el ectron withdrawi ng group such as 10 carboxyl ate or
trifluoronmethyl, or a small group such as hydrogen.

st ayathesgs of 132-8V9&0188 deri vatives, 16 are prepared from
acet ophenone derivatives 15 by reaction with sodi um
hydri de and an appropriately substituted ethyl

acet &.eCrdSsli@uplite red&tidislO 8) R7CH2MpCl ; PCC R 0 \ 9)
NaH, R8CH2COZEt

Alternatively, the 1,5-disubstiuted compounds of Formula IV through VII can be

prepared from 1-hydroxypyrazole 10 (Scheme 4) (Eskildsen, J., Vedso, P:, Begtrup, M.,
Synthesis, 2001, 1053-1056. Eskildsen, J., Kristensen, J., Vedso, P.? Begtrup, M., J. Org.
Chem, 2001, 66, 8654-8656. Paulson, A.S., Eskildsen J., Vedso, P., Begtrup, M., J. Org.
Chem., 2002, 67, 3904-3907). Thus, warming a solution of 1-hydroxypyrazole 10 with

an electrophile such as a benzyl bromide or a-bromoacetate in CHCl; to 60 to 100 °C

provides 2-substituted-pyrazol-1-oxides 11. Subsequent treatment with POCl; or POBr3
in a halogenated solvent such as CHCl; yieélds 5-halo-1-substituted pyrazoles 12. ‘Such 5-

halo-1-substituted pyrazoles can undergo cross-coupling type reaction with aryl boronic

acids 2 (z = B(OH),) or can be metalated (e.g., halogen-magnesium exchange,
transmetalation with ZnCl,) for a Negishi-type reaction with an aryl halide 2 (Z =

halogen).

Scheme 4
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R20 X CHO RO X COCH2R7 3 15 R 10) R3LNHNH2-HX R 8
RRO X X) RROOL/NN16 6b R3 In a simlar fashion,

wep@arionast of the type 17 undergo reacti on w t hPCT/US2004/011899

10

15

appropriately substituted hydrazines to provide

target pyrazoles 6b. (Reference Yang, Ji, et al., J.

Med. 20-Chem 20Q#4.x'A4A0H®G), 1547) eme 7 90 WO :
2004/ 094413 PCT/ US2R04dPd 1899 RHO ~// R O 1PDOX'{ CHRY, 0
15 17 7 R——lz)—RS-l:NHNHQ-I—D(/N—tN\I\I- N-RE—6b—

Conpounds OBHFor mula VI11 can gfiso becoprepared using
the general “procedure described abpye. 5 One of
ordi nary Will inthe art will recogni ze that some of

t he conpounds of For as |, L. L1, 1MAV,

and VI11 can exkst in é%@fgﬂ?%se%netri%a |

forms. In am, s ome BT SRR unds of Z
present inventN-oN possegsyone or nore asghmetric /
atons and ggpg’ thus capabl ejfe?;xi sting in the formoft ™
optical isoners, as well, X - RL

z

Alternatively, 1,5-disubstituted pyrazoles 6b can be prepared from 2-aryldithianes 13 in a
three step synthesis. Thus, dithiane intermediate 13 can be prepared by reaction of
aldehyde 3 with propane dithiol and a Lewis acid catalyst such as BF3-Et;0 in an aprotic
solvent (Hatch, R.P., Shringarpure, J., Weinreb, S.M., J. Org. Chem., 1978, 43, 4172-
4177). Subsequent reaction of the alkyl lithium produced dithiane anion with
appropriately substituted epoxides provides 2,2-disubstituted dithianes 14. Oxidation of
alcohol 14 to the protected p-keto dithiaﬁe followed by treatment with an appropriately
substituted hydrazine salt provides 1,5-disubstitued pyrazoles 6b.

Scheme 5
R'O Q
R'O N 4) HS(CH,),SH, BF ~Et,0 | o 5) A—\\Rs
: - 7 S
| _ R?07 X BuLi, HMPA
R?0” X7 TcHO S
3 13

) 6) Dess Martin Ox
R'O OH 7) R:BLNHNH-HX
Toluene, heat
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10 as in the formof racenic or nonracem ¢ m xtures
thereof, and in the formof diastereoners and

waelc@ghenepneri ¢ m xtures inter alia. For exanpP@&l/Us1004/011899

10 d| ‘E%Wi@’% ¢ aF Tdiioromgihylc e ires 5 gopp s¢

the 3- tetrahydrofuranyl structure (R), the carbon
atomat the 3-ring position will be chiral. Al of

t hese conpounds, including cis isoners, trans isoners,
di astereom ¢ m xtures, racemates, nonracem c m Xxtures
of enantioners, substantially pure, and pure 15
enantioners, are within the scope of the present

i nventi on. Substantlall pure enantioners contain

moAaothpamethos by Weg@retlh%d@@bqt@ggbmz@escﬁfﬁﬁgq flpis through condensation

Srn:egt‘ét?oglb ertw?%lpf rrgl;de [ ?bh%\}%ﬂwﬁ_ge tﬁ‘t Eazme Reference

beNakinairh efpbsmo eedQUUAesd Themf 20(B$46 aszleﬂj Eermngt; EFr]B$et azaf Med.
accordi %to conventional processes, for exanp

b
t heheres B8Q7, A, B¥47di348 0 eFlesoiplactivity Q%‘l}li%e%%ioﬁéorah5 S'verstis 13-

opk. n -
oPbHh S BLARL: ing B0 50l BT 197 18mation o 1.
PCTistBs2004d Pkd898s arExXaonldesheal R fispnaikcirah evithdra¥anggeoup such as
tartaric, dlacetyltartarlc dlbenZQ%Jtartarlc

as dydrogpmy Starting 1,3-diketo
| Vi g{,&r l%odil{fg Et?eg%%ﬂ fp)?n § hﬁﬁﬁ‘% deh@ﬁt‘?vets hﬁ'b{yrreactlon with sodium

ual reomers on asi s of t
phhﬁhﬂﬂhnaadbpmmphﬁdwsabﬁﬂﬂnﬂEéwhmméﬁeby met hods known
to those skilled in the art, for exanple, by 5
chromat ography or fractional crystallization. The.
op§iedld ¢ active bases or acids are then |iberated
fromthe separated diastereoneric salts. A different

15 process for separation of optical isonmers involves the

20

synt heses prjocesges under reaction 15 conditi ONSN—
whi ch do not cause racemization. In addition, oné o

use,of chiral chronatography (e.g., chiral HPLC
coRPmsyxwi th or B)ARHP—PMBCICF’BMGM iRdaal_deri vat '9@NeH RQ&H,CO,Et
opt i ma hosen_to maXim ze the sepan of

en itable chiral HPLC goltn
rmn% actur edC by D acel, e.g., Chi fael Efﬁgcékﬁracel

Q) anon@ many others, all routinely selectable
Enlg{y(g'ati C separations, with or wthout geyivi

are oxusefml . The @Ekbﬁi"'"“%'ﬁ%t've co
For mul | Cae [i ‘ i ned

opkfgal ' tarting materials in RI T alX

i zati on

ordinary sk®11 in the art will recognize tegat tﬁg

conpounds can

In a similar fashion, enamines of the type 17 undergo reaction with appropriately |
substituted hydrazines to provide target pyrazoles 6b. (Reference Yang, Ji, et al., J. Med.
Chem. 2004, 47(6), 1547)

Scheme 7 -
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be used in different enriched isotopic forns, e.g.
enriched in the content of 2H, 3H, 11C, - 13C and/ or

wa2@4/09310ne particul ar enbodi nent, the conpouPdBUS2084/011899

deuterated. Such 20 deuterated forns can be nade by
the procedure descri-bed in U S Patent Nos. 5,846,514
and 6,334,997. As described in U Sg'datent Nos. .
?48 514 and 6, 334,997 deuteration any
ef d i rich 8deR):FHd(eftwat i on of i
Deuterlun1 ubsr‘ruted compounds~ carR’®@e 3
UsRhgV Ip@ds such 25 as described f{n: Dean,
Denni s C Edltor Recent Advances in the Sy hesis
and Appl1|5cat| ons of Radi oI abel ed Conpounds ft'or Drug
Di scovery and DevelopnentR(D n~Curr.,_ Pharm Des.
2000; 6(10)] (2000), 110 pp. N133: 68895 AN
2000: 43)?15 ARLUS; Kabal, k ;- Var ma,
Raj en hesi sR&® Radi ol d Conpounds
via Organonetal lic Internediates. Tejrghedron (1989),
45(21), 6601-21, 30 CODEN. TETRAB |'SSN.'0040- 4020. CAN
112: 20527 AN 1990: 20527 CAPLUS; and Evass, E.

~Anthony. Synthesis of radiol abel edR conpounds J.

10

Radi oanal . Chem .(1981), 92 WD 2004/094411
PCT/ US2004/ 011899 64(1-2), 9-32. CODEN: JRACBN
| SSN: 00@&m: ?&ﬁlﬁs oEADInHa VR 280 At H9 Blepared kg thARRAdSI procedure
The presen invention also relates to useful fornms of .
t hdesedmdabaees as di scl osed 5 herein, such as
pharmaceutically acceptable salts or prodrugs of al
t he conpounds of the present invention for which
sal ts oDnPooBEdEy kil be ther &paviBdecdgadienmarsime of ke compounds of
acceptabl e salts 1 nclude those obtained by reacting

t %ﬁ o f URc #Hi §a’&exk§§él ¢ ggpmetrical isomeri
heéorpa IeéhﬂHMVMI Viloandhy 114 b diffgrem trical isomeric
ni.c | r B
, DREECL 5 LA 586 Al 7.5 Bl Ry B AR one o mor
aCzlsgimnf&rﬁchﬁﬁﬁﬁuahﬂ ary thuacapdblecdrepizang il the fon af:optical isomers, as well
oxalic 10 acid, maleic acid, succinic aci %le ?W&H c
acisdin phariEe eof iracemiy ofc ReMReRINS. MiHpYes liggthe form of

' thcg Sferb O] dh&?ﬁ%bﬂeﬁ@%ﬂ&%sf% 1,89 aﬁora'%xﬁﬁf)lg in the 3-

15

20

I'S reacte . appropriate base to form
e. tgtrahyglestirany] giofcass (Rjzr); the ahrbbmnl monmitqheéwmg]poammrwﬂlme chiral. All
and chol i ne sal ts. ose skilled in the art

f Rt S roBggHRY e ]lnﬁ mgeF BAWCES-JHVEa i ihﬁgereomm mixtures,
cl atdRde dﬁo%ﬂlﬁegﬁlcw&ﬂﬁeéﬂ ePaL BN efseaglts@RtAly t fBe, and pure

conpounds W t e appropriate
enantiomers, are within the scope of the present invention. Substantially pure
enantiomers contain no more than 5% w/w of the corresbonding opposite enantiomer,

preferably no more than 2%, most preferably no more than 1%.
The optical isomers can be obtained by resolution. of the racemic mixtures-

according to conventional processes, for example, by the formation of diastereomeric

. salts using an optically active acid or base or formation of covalent diastereomers.
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15 inorganic or organic acid via any of a nunber of
known nethods. Alternatively, alkali and al kaline

we@20loqet al salts are prepared by reacting theCT/US2004/011899
conmpounds of the invention wth the appropriate base
via a variety of known nethods. The follow ng are
furt her Erxapieh esf ajpragifle s8ldssart haitaigndiaestypltartarioe ditiepzoyltartaric,
reaction 20 with inorganic or 'aqrganic {a i ds:
acéitelpedtariggr sad camphergplinnieacidciMpHIes o %@ﬁsww&?an be separated
b eﬂﬁ(‘ﬁ ah&s: in@ﬁr%ﬁF ef ik ONALESoy Rhe Wakist &S thePUpUY@ELSand/or chemical
canphorat es, digluconates, cyclopentanepropi ohates,
dodefeydreed fiag esicthetihakesit fionahass, skilledohepihanedt eor example, by

5 Pl HABARSEIL N i B CRYUGBH O ABLoD R Ao B HeRor acids are then
ﬁé ?%&Et‘é&)lﬁoﬁg hanesithib@astfionlAckates. nal eates,

anes nates, 25 nicotlinates,
2- napht hal enesul f onat es, oxal ates, pal noates,
Slegtr Iatn Ztéegigﬁe etczxggggs? g}ﬁ'osﬁ%ﬁﬁ'g‘g’:gy L)E{ifocag:is(r)?g?etég volves the use of chiral
t aEErBﬁ‘xtaﬁ)%ragﬁg}i (%%Y,%FHPLG A51nad)e Suith"BSwitAs & ScomPéhtional derivation,
S.

undecanoat referably, the salts forned are _ )
10 pheptimaliuthiosah ty magiveipe disl sepiretiomdfrihsi enantsernen. tSwyitalge chiral HPLC

|s. Ho i cal Ly. t |
oS oot e AL TREE) L P AR Ra:sS gL mong many
exaiBisall fRitinbEUeRL1aBE. tHIRy &P parhtidfs, ikt willicht dbEVitization, are

converting 93 WO 2004/094411 PCT/ US2004/ 011899 the )
sablso beadkl. tThetapsicalheectiva sempoinss wh dopyules EXTHwan likpwise be obtained
an,_al kal.i ne reagent. The free . e ' :
acaf bR B SR e ook R AR BRI s g mpder rescton

15 actshdagtis twiach 8thét.causthecendp@ipmnds of the invention
can be adm ni stered al one or as an active 5 ingredi ent

of a formulation. Thus, the present invention also

i ncl ude : Fcal byt . Wagels

compouniis XGRS B bL 68mary AR e (15} eciz Ofnel e Rompounds can
VI bd useddntdfferienigenriched @swpil rmareeg. penrivhed in the content of *H, *H, ''C,-
phar maceut j,cal |y acceptable cairiers. Numerou ‘
st ald@dr efer BheBs PAIUSULY srbadiment.nife QEpopndpare deuterated.  Such

20 gfgﬁgﬁgﬁﬁgﬁ&; A RPRALENSy kY @k QU sE M Ah At 5OPSent Nos. 5,846,514

0
u mni'stering the compounds according to
t hend 6,094097.00\s desaritpldan (A8, PabeniNoalsS,$46;5idl atd @B34,9914 deuteration

preparations are contained, for exanple, in.the
OB 6t PR EARE BT IPEYQP“EL%?‘H?%?R ePackipe of daies.
Phar maceutical . Association (current edition);

Phar maceuti cal .Dosage Forms: Tabl ets (Liebermn,
Deuterium substituted compounds can be synthesized using various methods such

25 as described in: Dean, Dennis C.; Editor. Recent Advances in the Synthesis and
Applications of Radiolabeled Compounds for Drug Discovery and Development. [In:
Curr., Pharm. Des., 2000; 6(10)] (2000), 110 pp. CAN 133:68895 AN 2000:473538
CAPLUS; Kabalka, George W.; Varma, Rajender S. The Synthesis of Radiolabeled
Compounds via Organometallic Intermediates. ~ Tetrahedron (1989), 45(21), 6601-21,

30 CODEN: TETRAB ISSN:0040-4020. CAN 112:20527 AN 1990:20527 CAPLUS; and
Evans, E. Anthony. Synthesis of radiolabeled compounds, J. Radioanal. Chem. (1981),

92



Lachman and Schwartz, editors) current edition,
publ i shed by Marcel Dekker, Inc., as 15 well as

woemitgt4son' s Phar maceuti cal Sciences (Arthur QBOI/PS2004/011899

10

© 15

20

25

30

editor) 1553-1593 (current edition). In viem;of

their h. _degree _of sel ective PDE4 inhibition,

OIS BTN RGN 15954028108 RN 99176239 AN 1981:476229
adgismi Qkﬁred to anyone requiring PDE4 inhibition. 20

Adm nistration may be acconplished according to

pati ent needs, for exanple, orally, nasally,

arenteral | subcut.aneously, intravenousl _
ipnt r anu@@w%ﬁw MY eRipR alse rplafer yo ardul tgyms ﬁ¥ thsi compopyds as disclosed
t , , I
'0215@21? éa Hias Flﬁ !Itrnga!tdi%hcaﬂ?vb ? Qb saﬁ? Bl &g)Fa gs gﬁ}CAH B compounds of the
f opmesent anvdmﬁonsﬁm whichaghifis nmslpﬁfdruig emmxeup&ﬁamﬂ t PRarmaceutically

25 invention in uch solid forns as tablets,

geffce‘aﬁgbq ° Sapsine lée %&%gw fedned yARettiog, the sz pRBROEAd metioning as a
bub e, perE & ?nor%ﬂﬁc 6PBRAHRIS 06 fgﬁg al¥a Sﬁ?%ﬁéﬂﬂg ga'ltg '4f hydrochloric
can be adm ni stered one or conbi ne

pfm;ndmab‘um eaid) yhtmph@}m abdll ernethanasellfsmc aicddy emhphc(rsufblmw acid, oxalic

o2 BiTEHIES AeHboTp e S o1l g BARCHGHLY acceptable slis also
| iiETL 86 tHoBe S SREHIHRIn A8 @BIPourkPEHRHbAZ A h aQHTHE"E Bicted with an
agents, binders, disintegrants, 30 preservatives,

CdiPQf@ﬁlta? baﬁ@ m/fﬂf@nlﬁ%, sbdilyrr, pa’msuranchld;lhm, hlalgaesujlfn,naanmommn and

SRR sl SRR BB 60 B pipation st o

pr&ﬁﬁlﬁﬂ cb )b@lﬁﬁds(iﬁa y b&frefded @9%&3614 b the compounds with the appropriate
PCT/ US2004/ 011899 . Various |Iiquid oral dosage forns

c dROTARYE Op OTEARERIAGIG vidaai off %n@nbwg)fcbmoumd@lo& Afternatively, alkali
[ [ ueaqus d non- a

Sg}lxg?jitiﬁoagﬂ,g egfrtrﬁ ﬁééﬂ%ngsg@cs %%S%reﬁ%re )Y reacgvgﬂgg cmglﬁaunds of the invention
elvwiti the apfopHatd bagoEa b aafiEy ©8RnEW S he@@akai n sui tabl e

inert diluents known'in 5 the art such as water and

sui tabl e excipients known in the art such as

preser [ %ﬂﬁ vor

as wel mgsﬂgégh@ %‘ or gﬁu Fﬁflsl %%\&gn g%h% tﬁat W&ed by reaction

t tvethc angraarid sooforgdige Iam/cBntdcetlatesTlﬁdllﬁﬁb@pQﬂ)glﬂ&e@f citld®s, aspartates, ‘
pr esent |n\éent|on may be |n#aect ed, for exanple
u

i ﬁ?’?%@ﬁo Fl}zenf’sﬁﬂfpﬁ%te?’ortiﬁ% tefn PYBEERS.c emeEphoraies, digluconates,
sQl, MB}Bé?ﬁaneF%ﬂﬁfateQr epﬁﬁﬁé ggﬂﬁfa‘c@{ € a%tﬁﬁne@ﬁ?cﬁiaﬁés ]g?ucoheptanoates,

Suppositories for recta mnistration o
Cc giypewptisspbhtes,hbemisedaint, hepiiawtteqnhexanoates, fumarates, hydrobromides,

hydroiodides, 2-hydroxy-ethanesulfonates, lactates, maleates, methanesulfonates,
nicotinates, 2-naphthalenesulfonates, oxalates, palmoates, pectinates, persulfates, 3-
phenylpropionates, picrates, pivalates, propionates, succinates, tartrates, thiocyanates,

tosylates, mesylates and undecanoates.
Preferably, the salts formed are pharmaceutically acceptable for administration to

mammals. However, pharmaceutically unacceptable salts of the compounds are suitable

as intermediates, for example, for isolating the compound as a salt and then converting
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can be prepared by m xing the conpound with a suitable
exci pi ent such as cocoa butter, salicylates and

w@oiogee4ayl ene gl ycols. Fornul ati ons for vagi naPCT/US2004/011899
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adm ni stration can be in the formof a pessary,
tanpon, cream gel, paste, foam or spray fornula
cotiteasaltibagk td the fids tadel bttrhpmmﬁdnyt thentmenti with hmgkhaﬂh@rﬁagent The free
such sui carriers a own

© offie i i mAGtTad: borbinER P HERR D SoMIBER erigaddition salt
can be in the formof <creans, ointnents, lininents,

| otions, emulsions, suspensions, gels, solutlons

past es, Thep co;vwlwpsndss pf dlys ;nvan‘donj rcalpsbes BKﬁltlthﬂt@’eﬁ @lone or as an active

adni nistrat. r_or

o e fostRiatiogn I LS eseRl rFaes aRodBtggs phammaceutical

ad&Brﬁ;bo%lt[di‘Js'& ¥l @ ABRRIPERIAST FéridIsde e, pet §hes, VII or VII

Aerosol formulations suitable for adm nistering vi a

i néraitziningnfoa ksamplasoriser mude pharfaeeudicaky heseptable carriers.

treatnment of disorders of the respiratory tract, the

conpounds according 25 to the invention can be T

adm ni sNemefbul ¥tah@dia!réfeieabes die ﬁ%aﬁkﬁﬁéﬂes@b@%@&ﬁmes for preparing

(e.g., mcronized) or in the formof atom zed

sovarious nranlatigep efyifpblns for TAdmidstosed  ther ¢ampaunds ace@mimg to the

DO BAE0, L8, RSP S BAER S PEBREE pocomainea, o

ageninpldd, inn theo Mahdiedokobf PRrmtdckitical Nevcipibe MAGedHche abharmaceuucal

agents such as other agents used in the treatnent of
o@?ﬁoﬁiaV@n (cHFaRtr waiionknHhamacenticak Pesage nEgrmspf Tablets (Lieberman,

SR e Ol O LM,

ch\bvelﬂ ae Rgiinglonlg Phardte aaiiah Scieeee fRothunodul, atimsxs,, 1553-1593 (current

~anpaki nes NVDA- R nodul ators, nd uR nodul ators, and

chiettitfest er ase inhibitors (e.g., .donepezil

rivastigimne, and gal anthamne). In such

conbi nati ons, each active ingredient can be

adm ni shnevried o ithdfiehigihrdegmemfd;a]&c@va/\PDEMin]ﬁbﬁious thel compounds of the
dosa e range or a dqgse bel.ow t hei 5 usual dosag

r RTGER! THYEHHWS off? i By AYPHBiAter {Rer YRR (FELTRgE (RRE4  inhibition
OfA&ﬁﬁﬂtfﬁﬁeﬁ thf\Pbel a@c\!&hl%’lfshed '&E‘éc}i’!hhgocﬁ rﬁleﬁ%ﬁnfo\fr@émple orally,

Thus, the preséent invention includ hods of
seﬂasdty, pareniarhll (tubowiandouRPEhtemenomely, |1mtraamusnmllady, 1ntrasternally and .
n, such 10

N T TN T N
such inhibition may relieve conditions .

Various solid oral dosage forms can be used for administeﬁng compounds of the
invention including such solid forms as tablets, gelcaps, capsules, caplets, granules,
lozenges and bulk powders. The compounds of the present invention can be administéred
alone or combined with various pharmaceutically acceptable carriers, diluents (such as_
sucrose, mannitol, lactose, starches) and excipients known in the art, including but not
limited to suspending agents, solubilizers, buffering agents, binders, disintegrants,
preservatives, colorants, ﬂavorants, lubricants and the like. Time release capsuleé, tablets

and gels are also advantageous in administering the compounds of the present invention.
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i nvol vi ng neurol ogi cal .syndrones, such as the |oss of
menory, especially long-term nenory. Such nethods

w@e ovpodeel adm ni stering to an animal i n need tPEr/E8f004/011899

10

15

20

- 25

30

especially a manmal, nost especially a human, an
i nhi bitory anmount of a conpound, alone or as part of
a fornmul ation, as disclosed herein: 15 The. condition. :

Che an, VEEYRETEE doSah e Fatise o 4G i FHEn S ering compounds
| NGk idventions, 8EAldindidéb@USldndRaTRBEs $0MRINEBEM®Rions, suspensions,

Menory inpairnment is a primary synptom of denentia and _
c agyragss endelixirss y\Jysholesagesfonns aaredsacetiais soialdp sneagisdignents known in
as, Al z

ei mer' s di sease,. schi zophreni a, Parki nson' :

G B LSS0 Falt g ont i e R Prfie U AR o5 preservatives
Creettiak eh%’nt]s;akﬁ&be%éﬁ,a%mﬂn , &ARMIDVESEMN® for emulsifying and/or
di sease, head trauna as well as age-rel ated co%nltlve

dessispending thpespsmoiads af Biednvedives Thracomprinds @1 fegrprogent invention

| oss. and .additional intellectual .i i rment s ate . .
¢ iy B hE Uhmtl, it S PREPGRLE enafREHE serile sotution.
f oDthef pRbhradons2he plab bedige.suf fering from menory -
impairment in all fornms of denmentia. Denentias are

classified according to thHeir cause and i ncl ude:

neur ode at | |.as.: ' ' | X . :
i seasc i Sy S BHRLI ibieuaibe DF S Roribop il &Y 8 BRbsbnt invention
Hedmarbehsaegsared by @axidp alge Edmpuudnsith a Buixable wassivhtasuckag cocoa butter,
Al zheimer's, bacterial neningitis, Creutzfeld- Jacob-

b- . .
Di seligdates and PAYEHYIsne sbeplsr oEqraplations derayacsinal adménistetion can be in

PO 8 TP, 0, A Mg, PRI conainin
meddabini to tfdActiaaingreddént WcR 6itbb0Oeb4idrs as are known in the art.

PCT/ US2004/ 011899 B12 or fol ate deficiency), CNS
hypoxi a, Cushing's di sease, psychiatric (depression

and S%r%@@bﬁl%ﬁ%s@ﬁ%nb%ﬁ%%?ﬁ%hﬂ&l cOBBoRFiES €M be in the form of

i nvention also I ncludes net r treatrng nenory
| oseans® pantatents, Sinfments,dkotieny, | @sylsions; | undpengioms,| dels, solutions, pastes,

cognitive inpairpent ( d age-rel ated cognitive.
OO PR S s (WL 300 S 2Ll SOOI NS, e o nose
U R E QS ARATAYy hiEDahvdRd trafRlerfall &histr®fion via means such as

di sease including Hintington's di sease and Down's
syiradsdarmal pgctmsdi ng to  anot her aspect, the invention
i ncl udes nethods for treating nmenory | oss from

anest hetics,

Aerosol formulatioﬁs suitable for administering via inhalation also can be made.
For example, for treatment of disorders of the respiratory tract, the compounds according
to the invention can be administered by inhalation in the form of a powder (e.g.,
micronized) or in the form of atomized solutions or suspensions. The aerosol formulation

can be placed into a pressurized acceptable propellant.
The compounds can be administered as the sole active agent or in combination

" with other pharmaceutical agents such as other agents used in the treatment of cognitive

impairment and/or in the treatment of psychosis, e.g., other PDE4 inhibitors, calcium
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chenot herapy, radiation treatnent, post-surgical
trauma, post-traumatic stress disorder 10 (PTSD),
wob@giotas11 and di abetes. The conpounds of the | PWBENS10041011899
can al so be used to treat schi zophrenia, bipolar .or
mani ¢ depressi on, major depression, and dru
addhapmebploclbiE 4hjoiir pictdovgs, edenosiae yeesgtor egoduddters, enpkines NMDA-

R N E L E S R o) e

antiivadtipirhREBD EMantBEARineP Mok BadH edmiihatRiey edthi ddive ingredient can be
neuronal apoptosis and inhibiting inflanmmatory .
r egg@mmsé@redrﬁﬁgert ineaseorgdgngsowritt sheis @l dogageraage or a dose below their
neur.o neration resulting fromany di sease or

3| n}lﬂurassgs%ﬁgf%gle'ng stroke, Al zheiner's disease,

‘mul tiple sclerosis, anyol aterosclerosis (ALS), and
mul ti pl e systens atrophy @JEI\/ISA), as well as spinal )
i nj ury. The merst | FRemiono fyrtheaviachiden mefbods o Beyegee that involve -

ant. | e 0. h S .
SnPRSESEEnRALERRLS LMDt hcnion tus mothods of et
dephéts8o:06f POEL BhahesSh ufinegs, ielg., thaiiak, sykeéially hgmbng Wherein such
maj or. .depressi on have. denonstrated effi.cacy. of the_, .

10 ppEipibifieih s # dieraneniis pifent SURh R VdEHpEcATRIb g R TSligve conditions
‘SO - i f ' .pe : L
sfing DEPSSRLLY el 1968 L0 2oPp BEA Ccpeciaty ton trm
GuidemoGpf SudiLinethpdPtanprisexadnEisSahg ¢o bieanand ez nddd thereof, especially

Schratzer, M TroisfgQntaines B, .von Frenckell R
Vet Faimgl, mogoawpeiply p &% ésiiaifosk &Mt B #jogpgund, alone or as

Ne j : : 4 nt Action? Eur Arch
Psé%%%%ﬂ%@f‘ %::&%M%g&sﬁ%%% Meya U, Wachtel H,

15 Sastre-Hernandez M (1991) Inhibition of

Phosphodj est erase as an Anti depressi ve .Mechani sm. e
oo TP e o) AT s TR AT S gt of the ability

Frenekel hew Th@AGKIdE LRUS) thBi iahaghcal rVRl kSoly learned information.
Depression: State of the art. El Sevier SCience

Publenmine imp@rivent Ppa pAG@r? $@np@huof deiventia @7d \Wn also be a symptom

2004/ 094411 . PCT, 2004/ 0 99 E, Wnblad.B (2001 he , ..

AT AU BB PP i SY TG Fg Parkifson’s diseese
20 ROHuRMRMA'Y difdase, QelaksakiisdiRe,v OusitAYRIL RkbL @iseabd, UHTV, cardiovascular

Revi ews 7:387-398]. Rolipramwas active in a nunber

of dif¢ase.Head taima axwple Basgeoictatedragpitiveidsalinarpdel s of

anti depressant activity [Wachtel H (1983) Potenti al

Anti depressant Activity of Rolipram and ot her

Sel ect i Pémentias are diseases that include memory loss and additional intellectual -

impairment separate from memory. The present invention includes methods for treating
25  patients suffering from memory impairment in all forms of dementia. Dementias are
classified according to their cause and include: neurodegenerative dementias
(Alzheimer’s, Parkinson’s diseaée, Pick’s disease), vascular (Infarcts, Hemorrhage,
Cardiac Disorderé), mixed vascular and Alzheimer’s, bacterial meningitis, Creutzfeld-
Jacob- Disease, and multiple sclerosis), traumatic (subdural hematoma or traumatic brain

30  injury), infectious (HIV), toxic (heavy metals, alcohol, medications), metabolic (Vitamin
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5 Cyclic Adenosine 3',5' - Monophosphat e
Phosphodi est erase I nhibitors. Neuropharmcol ogy 22:

wWQ@ew427211 and Wachtel H., Schneider HH (1986) Rol/Uf20841911899

PDEAD _subtype [Zhang . H T, Huang Y, Jin S-L, Frd

a novel antidepressant drug, reverses the hypothernm a
and hypoki nesi a of nmpnoam ne-. depleted nice by an )
acBioor fedsiedfipientdy RSt ixponien Cashing srdigssapr, isychiatric (depression and

Neur,ophar macol 25:1119-1126]. More recently,
stE@W%@gﬁFFﬁapgﬂ%Bpgﬁ%ﬁége 10 deronstrated efficacy of
this conpound in the tail suspension and forced

SW nm n nodel s of antidepressant activity; .these

of T eot 5 Lhe PE=seR i pRHRBCRIR mgHides naethdsnion ditpeRg mpmory loss separate
mogj f j . AD. s, S LggeakinG. HhAL. N

an Pfd]le%%éésnil&%%%é??@% it AP apipe ﬁ‘ggpa%‘{éld?gtgy‘%ﬂ%d cognitive.
i t 8edlinbi Oht ipedsetiintdntiol Dicdudes BBt ds i @bt end fdrymdérhery impairment as

i th
sha resyli it whserge wshideniurngtnefiseasrang Qg yn rome.  According to
pAY oM . 27 .
b AFR RN LB UL AT R B b IS st

. Pheisspiwiatrasyt, endistorEnzyinent, Nesi-apgivehtpimas, npasbtragyatic stress disorder

10

15

27;587- 595]. Thus, in accordance with a preferred
enfodiNefbesitypadisiizhetsst i nvention includes 20 net hods

of treating patients suffering fromnmenory inpairnent

due to, for exanple, mld cognitive inpairnment due to

agi ng, Phe bemperds ofitlsems enticachinzdmhbe nseal, toReaak sehszopheenia, bipolar

O S R S SRR B o 437 BB ptors an b v

tr aupRe INTPKEvel R FéPQ inBuroR€ HORI @hds8dlhg iaﬁé’ptosis. PDE4 inhibitors
multi1 nfarct denentia and other neurol 0gi ca

coadi dlsorkapwastonbe | andisinfinymatedy.c al ¢ opabendtian of preventing neuronal
di seases, conpri.sin 5 administerin n.effective, - .
arBORTow01 10 DRG0 GBERGY R T FOTAGH B COppotiy useful to treat

- | VaewYodegheratidd re@hliiMl | ftorlang R€WAESTBE e1flutiE ahéiMding stroke, Alzheimer’s

20

25

30

acceptabl e salt thereof. As nentioned, the conpounds
of dis¢pse,i mubinl¢ cplerisiso amwhlatarescigiosis i(ALISynArd eryjtiple systems atrophy

act.i-Mity. a result. the inventive conpounds are
us@ggﬁs’iaﬁ%%ﬁeasfplggf%W' of a variety of 30 allergic
and i nflammatory di seases, particularly di sease states

characterized by decreased cyclic AVMP | evel s and/ or_ .
el evat eBDBHhdsbhbersduve bage siowe e produpp ggtidgpsessant effects in humans

PR P R T 01088 s
a hehsgdsifferingebinngnajdrl er@éssioantave. demonstrated efficacy of the PDE4
inhibitor, rolipram, with comparable results in some of these studies to those of
desipramine [Bobon D, Breulet M, Gerard-Vandenhove MA, Guito-Goffioul F, Plomteux
G, Satre-Hernandez M, Schratzer M, Troisfontaines B, von Frenckell R, Wachtel H
(1988) Is Phosphodiesterase Inhibition a New Mechanism of Antidepressant Action? Eur
Arch Psychiatr Neurol Sci. 238:2-6; Meya U, Wachtel H, Sastre-Hernandez M (1991)
Inhibition of Phosphodiesterase as an Antidepressive Meéhanism: Clinical Properties of

Rolipram. In Ansseau M, von Frenckell, Franck G (eds) Biological Markers of
Depression: State of the art. Elsevier Science Publishers B.V,, Pp. 209-213; Zhu J , Mix
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i nflammat ory di sease states, conprising adm nistering
an effective amunt of a conpound according to

wo-oroad@ast 1, 11, 111, 1V, V, VI, VII or VII| OPCHUS2004/011899
pharmaceutical |y acceptable salt thereof. Such

" di sease states include: asthma, chronic bronchitis,
chEpiioblath & 2001) The &npdtmmamtyandl Amasdlar@oRD)y, Effcqbtp pL Rohpram in

colratgNetets S3gi Qo Hie felittd 0y o Bl ves acive ina

Or ARMbATBf HRRAEMAS] Sind | BEhh ABPRIRENini@] tHbddld Sf antidepressant activity
rheumatoid arthritis, septic shock, ulcerative

co[Wailgsl H:r(da&B)sPduestws@mldeememﬁms‘\c@mty|qf j Rwlspr@m grideother Selective

nmyacat di um,and brain, chr n|c rqu
5 enGStii o SRBREMSdy] 3 gl pe @W di st E@Sg@ élﬁ?{‘é’iﬁé‘?m Inhibitors.
cyN*em% phar{a88lbgy ZQ”QBYQGQHan@Wa%hteNH I §ehRARS 191 (1986) Rolipram, a
art her oscl erosi’s, keratosis, rheumatoid spondylitis,
osnmramhdmrmantpc}me,s feyersas Alvehpeotheratia jang shypokinesia of monoamine-.
ﬁ%ﬂqc nIO%IS chronlctobst u9§|ve augmaéé dlsea%nhne recentors.
FET odBIP kY ve® pafiihaPy s e REY § c B p

al N@ﬁx@pﬁarﬁfae&agy gnﬁmmzast] Opi Blofs zefdtlys eR@dieNewEh rolipram have
eczema, |ichen S|q8 sunbur n, prurltls in the
)

10 anégmnstratedaﬁfﬁaacm fhécc ompewndt . theyledr uspamiion ange fyresd swimming
S;glég?l%olgg&ucﬁeﬁ A hgc 1\}1’(?3/;5136&%&%0@ %g}eaerlln%ﬂgteam 115j Sm%a?satransgemcally

ous exogenous acne, acne

r ogRaERd 3euhRt fh% HDEEBSmbty?p’éa@li’ngﬁﬁigO itteht PHE m;litlaepressant effects of
nephritis, inflammatory bowel disease, |eukem
nufolippAng ase medissgdsby g‘ﬁs}ﬂ]ﬂl@rt#‘?ﬂe@ft thadiDR} seages, spe<>1ﬂca11y the PDE4D

L T

15 pafaoent sAgidepesdanglike dprotlles @ad eRsdirbé sSalsitivagt er |Rce1ct>ram in Mice
by decreased _ NMDA function, such as schi zophreni a.
Tth%@ﬁaﬁda fesPIARJD Sheephodicsistage Earyme NgwaPsyshopharmacology 27:587-
re eration. The conpounds can al so be used to treat
psychosi s characterized by elevated |evels of PDE4,
for exanple, various forns of depression, such as-
mani ¢ depressio ' and ress

maj of depres
associ at &4 W %%Oﬁgpe${vg[1@i ];g’e)% eﬂjgaﬁlgp%qﬁggpresent mvention includes
20 ?' SEABE Sf trebifg gmﬁﬁfbn%ﬁoﬁpﬂbﬁbﬂnﬂﬂﬂnﬁﬁt H‘l§é9f3 for example mild

neur ogenesi 25 The e of trisubstituted phenyl
decqgmatwevmspaﬁment rdvat fonggingt Almheinsdrisodiseasep songbphrérsa, Parkinson’s

o Seses Ponfpe i fisfebh ok By on bR I depresion

%Wﬁeﬁ@'tﬁuﬁﬁe s@blte, (3€€ hyBoda, cBrIBiHER 1mu~1]tP nfarct dementia and
577, JP 10-072415, 93/ 25517, WO us

5 @M wlqlogmll 9B d5083535078l] ay FEY¥eandr @&@p@mebr dlseases comprising

b b
25 o PR EEBEAn ST BT BEPRIEY: PRy s b B v, v,

deggn1D6r 9SS 3Y & phmaditRENY Aideptablk4lt kihédyi t i on
activity,
As mentioned, the compounds of .the invention also exhibit anti-inflammatory
activity. As a result, the inventive compounds are useful in the ireatment of a variety of
30 allergic and inflammatory diseases, particularly disease states characterized by decreased

cyclic AMP levels and/or elevated phosphodiesterase 4 levels. Thus, in accordance with
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99 WD 2004/ 094411 PCT/ US2004/ 011899 and net hods for

synt hesi zi ng, such conpounds. The entire disclosures
wo@bootheselr docunments are hereby incorporated bRCT/US2004/011899

reference. PDE4 inhibitors may be used to prevent or.

anel i orate osteoporosis, as an 5 antibiotic' for

t r edurtiean embbdinzend pHibaduvdntion dheeads providedwbméthed nfjtreating allergic and -

chol esterol f.rom atherosclerotic |esions, ﬁ.t 9. treat

rh YA FRT TRES GRAPrisFgadminigiet RS AT PHATS BT 8f 2 compound

Wﬁ@d&?&lb{?@d Fe@h1aPT, Ot TR TRl Vo1 2l f1&): VIPaASPhRMBEERally acceptable
for treatment of urinary obstruction secondary to

berilyheprofstuehi disdagpeirish awilade: asgthmeupperis direnchafs, chronic obstructive

chempt axis and r i.on_of. i.nvasi.on of col on cancer .. .

5 copigiotpl; @t At uStie) HOERRERT oPhepiin tytae inits, allrgi
| evdsg AVt BRrifdl LoonjdrfivitiBN ie§irfi bl O forahluRinhd) €psoriasis, inflammatory
contractions, to attenuate gul nonary vascul ar

i S@ﬁ]@'mﬁisarhqugpéqicﬁ aithraiis, serjtigrsioql, Ricgrative eolitisy edin’s disease, reperfusion

hydr.at i for i.nhibition of |L-2R expressi.on and, _.
Ch B ne Bkl b Abwtns SR ARERHRHAR, §5toxic shock, adul
mefapifatdryC elik@essf Gn@&deEe NE RO Nfitbsis, 0l digtSRethNdUGRMal restenosis,
insulin secretion, in both the prevention and , )
10 ¢ r adharessieredis, c Kpiatasts, Awamaleid | pandylitisneesteogehyitis, pyresis, diabetes
- de ' -he j§ nt | IS _al. ui e . .
usg{eﬁngﬁlﬁ ﬁ}(geﬁet%?lggﬁgﬁp ? 8#’1[%%0 lo"gggu Ctt) ed%ug‘ga efi }ss’%1 kh OC%JII&% obstructive
popylglontardisrasd, epdatnd bi@gikedntalhesemd) 4656 @szeahgkébodrheic eczema,

conmon. pat hogenic nutation, The expansi on of .a CAG )
r epelien, sigRIcXh SWHvE R iHE 1 e gnegandalgiigl.apiPReeia areata, hypertrophic

Wi thi ' OB CLli :
" KO0 DR LSl LM 0l AR endognons
15 Foexogeampl ecneHuathe ngisastas Rbgheds alifvase, baaphylactkll pugpu@a nephritis,
mutation of the protein huntingtin. In individuals . )
m@%@l@%@%_ﬁ%@%ﬁm%ﬁg3@#@@}@g Bwlipde scletnfis, ngasiAinfRglinal diseases,
a PAboh AT DEes BSbGbEaNt %{cﬂhg 9 ,bq\% cgﬁlgguﬁﬁ]s can also be used in a
gl utam ne residues. For individuals 0 have
Humethodt efntreatoligspaisets suffaringgfrom diassa spodsy ghart@enized by decreased

Lm%q@ng%/@gggédg%ﬁ%gﬁg g %H%ﬁfﬁr@g?‘nsa{yda scf {)e? gged for neuronal,
20 P 0}%&5&&%’. NEhE ERBHoulES 8aP afoabd ukhe tRASRRCh&JcBBsis characterized by

proteins are: dentatorubral- pallidoluysian atrophy,
DReevat¢datevepshoh PDE4, Spi reseeplebehtious &irmsi @f tlgpression, such as manic

JEETIg T R R ——

neurological disorders. The compounds may additionally be used for'neurogenesis. .

25 The use of trisubstituted phenyl derivatives for treating asthma, chronic
bronchitis, psoriasis, allergic rhinitis, and other inflammatory diseases, and for inhibiting
tumor necrosis factor is known within the art. See, e.g., WO 98/58901, JP 11-189577, JP_
10-072415, WO 93/25517, WO 94/14742, US 5,814,651, and US 5,935,978. These
references describe 1,3,4-trisubstituted phenyl compounds said to exhibit PDE4

30 inhibition activity. They also describe assays for determining PDE4 inhibition activity,
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Machado- Joseph di sease, MID (at axin-3);
spi nocerebel |l ar ataxia type-6 (al pha 1 a-voltage

walepengant cal ci um channel ); spinocerebel | ar aP@RUS2004/011899

10

15

20

25

30

type-7 (ataxin-7); and spinal and 30 bul bar nuscul ar
atrophy, SBMA, al so known as Kennedy di sease (androgen
r eeECbtmﬁ)lOdS f@o syoheining 091l 1 dorm@untds2 004t oartBe odisclosures of these

in acc nce urt her aspect of the
§8ﬂ¥??ﬁfm? & YF§°BF6%F§B% der¥Bt%hod of treating a
pol ygl ut am ne-repeat di sease or CAG repeat expan3|on
di sease_ _conprising adm nistering to a patient,
especi aPDﬁ‘laHﬁ&hﬁQﬁS naayt ﬂ?érwéuﬁol Q@IVPW ¥ fEslipyaie osteoporosis, as an
of c (ofof0) d|n kas
o uiint oy PREUR, o REPEEBRMA0 R Fhabptltle chBleserol from
pr ethefdecicdtigaEdio, ab tferaeahémmldrﬁrtm@@ R/, dirsBRg@erm inhibition of

(HD), dentator ubr al - pal | i dol uysi an atrophy (DRPLA),
s pW@@@hEﬁéﬁ"FefﬂrPrah@%t@nt%f‘iﬁé transplaggationc B diseiment of HERFry obstruction

t y?e%ogda)& R 9&9@% Iger e{)@ﬁ}?&?ﬂé i by B@%aé@ﬂ%?@t?e‘?n&%ﬁ?&tﬂd reduction of

i Sease a axi a
splnvaser eb eblbﬂ R:alaieﬁxdalﬁ forneeainertfof $pédliadhramid ljahplhmmic leukemia (B-
nmuscul ar at.rophy, npri sing. adm ni stering a

pafibdnt for dagligion|afy ea'lqmﬁ?alﬁactwnﬁh@r aifsauste @gﬂmgnam vascular ischemia-
e Lpfithts, IR0 A AP AYALBF COB i) FPIUR S pression and

adihierdbgtabokshimsHIVid BNAemaixai waporagenminentory i cells, for augmentation of

g? g]glponsggllg& ncgwdéqglggtsgggz% h%{; ggéte tﬁ.@ :Rggfl(gpt?%ﬁgn ‘Ergzguggntagf colitis, and to

'”%ilﬁﬂﬁ@étc@l’l‘q Qﬁrhdlﬁhénhe treatment of psychosis, e.g.,

ot her . I bitors, cal cium channel blockers
chI0|nerg|c drugs adenosi ne receptor nodul ators,

anphaki nes. N dul to an

chol | ne LR AGRI A Bp SBRLTe fosviF n ths HEpeizh of o clasS f disorders
ri M@l %»ﬁlﬁutaﬁ% BBEAURATE Mese Ji1'§ea%le’§§hare a common.pathogenic
combi nations, each active ingredient can be

admiatition.e il bel expatnhen of a CAd¢ tapgatnwbioh etnhocteh dieoramyiggarid glutamine,
dosage

rangan e Baiadls |3 EReHL e n RSP apanged

i n}’kﬁ%lhﬁﬁﬂﬂ@fé@fbﬂ e Bxa%np’l@rHlﬁItﬁﬁg% s digikOhss Bt lHRES a mutation -
articul ar syndrome to be treated, the severity of

t h@ftgqut@nbuntmém Ao tndeviegalawhe dp @ptm\’ﬁdiuntmgt@n s discase,

fr en { a ntery ! t
c AR o §e\ OB RRErRy ol Byind WL 56 Uyl gesicues. Fo
phiadived ek wied haegfinkRnaf disdase, aonmichas apdlyglutamine region with

over 37 glutamine residues. Aside from Huntington’s disease (HD), other known

polyglutamine-repeat diseases and the associated proteins are: dentatorubral-
pallidoluysian atrophy, DRPLA (atrophin-1); spinocerebellar ataxia type-1 (ataxin-1);
spinocerebellar ataxia type-2 (ataxin-2); spinocerebellar ataxia type-3 also called
Machado-Joseph disease, MJD (ataxin-3); spinocerebellar ataxia type-6 (alpha la-voltage
dependent calcium channel); spinocerebellar ataxia type-7 (ataxin-7); and spinal and

bulbar muscular atrophy, SBMA, also known as Kennedy disease (androgen receptor).
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25 the presence of any del eterious side-effects, anong

ot her considerations. The conpounds of the invention
wa@e@4pypical | y adm ni stered at dosage | evel s apdI/iUs2004011899

mammal customary for PDE4 inhibitors such as those

known conpounds nentioned above. For exanple, the

conpounddugan agrerdedas withtaghgber aspecs phidieenention| th¢rp llseprov1ded a

geranc ) 68 vel SRR GO fiase BT E Rt Wiingiy disease
mé%&ﬁgﬁﬁﬂ a&hﬁﬁ.ﬁénﬂ% % aalientOe élKH{/ daMmas Saotﬁgﬂaﬁédtﬁéally effective
%kg/ day hit 101 2004/ 094411

Pcmesmtfzwcomggd a@@s@getor ForpalasdrnVido rinaipeprg@rwerveth g further

s o ShpoaRel It ihiitee ESRRY ol SRR e Bistise SR

t heexe@tﬁﬁwaqﬁum}@en a&dﬁhﬁ(rmemp spinBcértitdlafatakia type 1,
mul ti pl e dosa at a dosage | evel of, for exanp

0. qgmoc@gebeﬂgq a%gm@] Bype- @ﬁ@ﬂ@cyemheyaloat@gg type- _’;T@y{g@,ad@-yoseph disease),
es nl%%ﬁec%lr 1191‘ 8&7{1%,6{5%/ 6k86 %gél/eaebléﬂ!all %t%ég?)%% 75 01; 8 ma naég nb}llbal‘ muscular

or exa rve’ CO

c aktiophyg c@tpridiNCadhidatdiigas a@fatléxﬁ CesPERABN hinAME Atth@Bpeutically
it is of course to be understood that reference to

10 papkfeciiye gmopnt ey comnpwad according nfermudesi I ¥l.cul t ur e
conditions and the like are not intended to be
limting, but are to be read so as to include all '
rel at edThO compemridal of thb atesamtenodntiondiandeyadsinisteréag tie sole active

art would recognj ze as being of interest or_value in
t h@ge&m ancfﬁrniamaél@ﬁtveﬂx othet RRATRIFeHHeA! agrndTErshias Athes agents used in the

o Eéaqﬂlteﬁldof & %fut@%?%ggﬁneﬁttan%r% {h%ntreaﬁﬂéﬁ'oz Q%cfh?%lrs, e.g., other PDE4

stitute o r systemor culture
15 .antmlhﬂlifhors a:ahhunstohhﬂnehbmcleere, clﬁmm:ﬂga:r drui$, atiehosine receptor modulators,

Ihg%e}glg qqs ﬁ@ﬁik&i Sgrsg{m lu ﬁlolgglg%oggsgrﬁq ahohnesterase inhibitors
e @d@&@bﬁﬁ %sﬁénﬁﬁ’e bgqabl SrihAhihHOUTH %‘thpgombmatloqs each active

experi nmentation, 15 ‘'make” such substitutions as
opingredidny cae by etdtrmesueremmqh@sarsaqcnrdmacmgmhﬁhemmdk)sage range or a

an% ?)r]g)ce ur es??gl scl osed herein. The present
nVEROEEY RET By dPHR8S f#eEher described by way of the
20 following.non- Iimting exanples. In applying the

di scl osure of these exanples, it should be kept
cl ear1 yThedosagesifritie cormpowtdh of themptestinf fnvertiin depend upon a variety of

of.. t he thod di scl.osed accordin
or RO ik AEAT RECHBUAE S G4EE TRt eveap by Frmpoms, the
t hose ef addinidiration,tthe ﬂ‘e@hﬁi@fﬁf 188 tdosddd tnhevdI ORI Glar compound
and_in the follow ng exanples, all. tenperatures are
s etilizgd,t the efficacy, toxicology profile, pharmacokinetic profile of the compound, and

25  the presence of any deleterious side-effects, among other considerations.

The compounds of the invention are typically administered at dosage.levels and in_

a mammal cusfomary for PDE4 inhibitors such as those known compounds mentioned
above. For example, the compounds can be administered, in single or multiple doses, by

30 oral administration‘at a dosage level of generally 0.001-100 mg/kg/&ay, for example,
0.01-100 mg/kg/day, preferably 0.1-70 mg/kg/day, especially 0.5-10 mg/kg/day. Unit
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uncorrected in degrees Cel sius; and, unless otherw se
i ndicated, all parts and percentages 25 are by
wowrioghe441iThe entire disclosures of all appli cap@Dns2004/011899
patents and publications, cited above _ and bel ow,
including U S. Provisional Application Serial No.
6044Kags Toims cfahlceﬁkai%pgdnlerallgz@ 01-A@03ng af ecth/@m@mpound for example 0.1-

incorporated by reference in their entiret
2000 ﬁ’@@@%lafﬁmf’@@? T G100 eI AU gpfhe Soraponds can be

Exg nu ¥ €
+ REERSIS S DARES! Bullple dovnses. ot o dosags lotel of for exagple, 0.001-50
3- h-lgd«gmay/ prafetahiyx§.beh16 migkyday, (ezp@@ly 6.01rwigikeitey. Unit dosage
di ssolved in TH follo addi tj on of

( Shorms (R P%FPe OF%EWIS?@ 3R %0 CFH‘_’e %P?HP& ) and

tri phenyl phosphine (19.7 g; 75 mmol). The resulting

solution was cooled to 5 C and 10 -diisopropyl

azodi calboxyyiag eouf 1He Srovedur?s ofirthé prasemst toydetzbnd rib pavpE gourse to be

g}/}%ﬁe@sgocﬁ \t-,{ﬁ%grﬁ{l Tf.‘lt1 fgr;%lg&%lﬁq}%él?%gs\? X E%u%%ﬁ%gntvs\?%qlﬁ culture conditions

| 2R the HRE QRRHAOIHRANN RV ¥Rt USitNEe B Be Aeallis¥ bl kRinRfude all related
hexane/ et hyl acetate determ ned the reaction to be

10 complesinls thatiose o6 bvbnarm}alél in greparewowlddeso gnigg s dging of interest or value

pres ure an t he taken i.n_eth

(o8 it et Ft 55 AR U080 dafeBleo B8 gk, 1 5 o
ﬁéélslfblld ® $ubbOitd id BedrisOfigm ofhaltet hadium Mraﬁomaoﬂuﬁﬂstﬂl achieve

and washed with ethyl acetate (75 nmL). The aqueous

| agimilanagnajdderticald reamtin Thepq of skghinihe Byidrigiave siffigiegy knowledge of
?2%6{’12551%[6 %Xt | aﬁlt ﬁx)%dx\fP%Es ?éoxaslt%Ob lgf w?ttngw u %t &tpgnmentatlon to

(I)-q

rac organi c rac

15 pOmlal%‘isudf@lbﬁﬁuvlbﬂsfhsﬂllﬁéptmﬁallyrsleﬁ&, thelif Ipﬁﬁboé@&iﬁﬁ@ﬁ)g the methods and
and concentrated to afford 7.4 g (66% of a pale

y eProgsgusTs| disclesefipRreiEDC13; 300 MHz) 6 2.2-2.4 (m 2H);
3.8-4.1 (m 20 7H; 5.0 (m 1H); 7.0 (d, 1H); 7.4 (s,
1H; 7.5 (d, 1H; 9.9 (s, 1H. ES-M5 [ M+H +=223.2

The present invention will now be further described by way of the following non-

limiting examples. In applying the disclosure of these examples, it should be kept clearly
20 in mind that other and different embodiments of the methods disclosed according to the

present invention will no doubt suggest themselves to those of skill in the relevant art.

In the foregoing and in the -following: examples, all. temperatures are set forth
uncorrected in degrees Celsius; and, unless otherwise indicated, all parts and percentages

25  are by weight.

The entire disclosures of all applications, patents and publications, cited above
and below, including U.S. Provisional Application Serial No. 60/463,725, filed April 18,
2003, are hereby incorporated by reference in their entirety.

30
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The foll ow ng conmpounds were prepared in a simlar

fashion with different starting materials: 25
wda2@eom1v- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyP&rnE82004/011899

4- Met hoxy-3-(3 S)-tetrahydrofuryl oxybenzal dehyde. 103

WD 2004/ 094411 PCT/ US2004/ 011899 Exanple 1B:

Synt hesi s of EXAMPLES

3-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 1H

pyrazole O O QH. O 5 Sodi um hydride (60%in m neral

oi 37.7 mmol ) was suspended in THE (20 nl)
angl%%g% to 5C followed by addition of
diethoxyphosphorylacetaldehyde t osyl hydrazone (6.51

g, 18.7 inT er 10 m nutes. After

5 3t Exels Paromsbeh vt Sechpto® Snie ol iofibtiepunSoaensae
was treated with a solution of 4-nethoxy-3-
(3R) -t et rahydrof uryl oxybenza\ dehyde (2.84 g, 12.8
nmmol) in THE (20 nL) and stiored. 10 for 1 hour at room
tenperature and 16 hours at SMOH bath. After
cooling to room tenperature tion was poured
into 5% aqueous NaH2PO4 and %xtract ed with ethyl

acetate. The extract was d with water and bri ne,

dried over Na2SO4 and condentrated to afford a yell ow

solid. Recrystallization fromethyl acetate furnished

1.9 g (57% of ‘ ) _

3-[ 4- Med WH-‘(-BR)hqxefbvrrz;hgddhxﬁq(ﬁ &rgy 156 aypRbrvyas]diseplveg m THE (200

az oii go_ﬂ%)we cr ?9%&%)33 lhg%h&Y%EQljy%\év éra%(%% rﬁnf‘gﬁg mmol) and

3 @%heﬁ‘yl%l@) gﬂihe ‘(’d‘@ g375319m{0$) ﬁié)res@tn%soﬂﬁﬁoﬂ'ﬁzas &oﬁﬂ to 5 °C and
7.25 (m 2H) (m 1H)
10 [ W@m@@nazoamuoaylam/ﬁlﬁé mbn%mn@é) e asldpd épm\’\e@b dvier 40 minutes.

{Illge %r%arfoggr%er%g{wéé%glé c; z?t wygﬁ%g%%%p orrnil% %ours Thin layer
3 B0 LRPEN b1y uﬁng‘E t hoxupieny hexahbleil Q@é@d‘t@ determmed the
reaction to be complete. The solvent was removed under reduced pressure and the
résidue was taken in ethyl acetate (60 mL)‘and extracted twice with 20% aqueous sodium
15  bisulfite (150mL/extraction). The extracts were pooled and washed with ethyl acetate
(75 mL). The aqueous layer was basified with solid sodium hydroxide (26 g) and then
extracted with 3 x 150 mL of ethyl acetate (150 mL/extraction). The organic extracts
were pooled, washed with 40 mL of brine, dried (Na;SO4), and concentrated to afford 7.4
g (66%) of a pale yellow oil. 'H NMR (CDCl3; 300 MHz) & 2.2-2.4 (m, 2H); 3.8-4.1 (m,
20  7H); 5.0 (m, 1H); 7.0 (d, 1H); 7.4 (s, 1H); 7.5 (d, 1H); 9.9 (s, 1H). ES-MS
[M+H]+=223.2 | ‘

The followmg compounds were prepared in a similar fashion with different
startmg matenals
25  1-Bromo-4-methoxy-3-(3R)-tetrahydrofuranyloxybenzene.
4-Methoxy-3-(38)-tetrahydrofuryloxybenzaldehyde.
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C. 3-[3,4-Bis(difluoronethoxy)phenyl]-1 H pyrazole D
3-[4-Difl uoronet hoxy-3

WO ¢@Rpoet r ahydr of ur anyl oxyphenyl 1 -1 H pyr azol BCT/BS2084/011899

3- (3-Benzyl oxy- 4- met hoxyphenyl ) pyrazole F

3-[3-(2, 3-Di fl uor obenzyl oxy) - 4- met hoxyphenyl | pyrazol e
10Exampld> PR:0SYymiResdsl df PEFMITROG43-(3R)8Rrahgssofpr anyloxyphenyl]-1H-
Sypyhesles of

1- (2 3-di fl uor obenzyl ) - 3-[ 4- net hoxy- 3- (3R) - 5

t et rahydr of ur anyl oxyphenyl ] -1H pyrazole Chiral O N/ N
OF F

3- [ 4- Met hoxy- 3- (3R) t et pahydrof ur anyl oxyphenyl ] - 1H pyra
zole (243 ng, 0.96 mmol )yywaxdi ssol ved in DVF (8 ni)
at room tenperature and tJeat:d\Mtrlsodiun1 hydri de
(75 ng, 1.86mmol) withgsti Jef\3 hours. The
reaction mxture was tifeated 10 ty a sol ution. of

2, 3-di fl uorobenzyl br de (0.35Nmy 2.79 mmol ) in DWVF
(1 m) and stirred & rQomtenperature for 16 hours.
The reaction was dil wth ethyl acetate and
washed with water three tines and brine once. The
organi c |l ayer was dried over sodiumsulfate and

concent gadigh hyirdB (809, ivth&Branag, Pyl fied nahold v&‘d@'sﬂéﬁbmded in THF
of silica gel " usi ng a hexane/ ethyl acetate gradien

Tu@@snﬁdrﬂnél griofagl tch Cacf@ﬂmjmubmdéltq@@wfedlletkwam@sr)horylacetaldehyde
i}%%\y%r%?(frﬁn(%?g egé% o([i)) af’ltI:CﬂE (E|20'3 mi%vc(:rgp({?ml?utes After stirring for

nl @@ Raxtesaf 5 -th@tye&m/ Qugfersian xRyt 21441 @jonag 04 -methoxy-3-
e as a colorless oil 387; 1H NMWR

' 30@W;ah3d@_fgquxybggpldegycgi @% &ni2.8 upol) 3@%%0 mL) and stirred

10

15

20

25

(Srl_nl;}oi Ill)h,%u% atgrgg)nyjt%pfr%tugiééd ]762@1.?% gczéib & sbnl a.xi'éol ’bf.@l ]fﬁjte.r c&olmg to room

M Refpet@dUdE r&ptich $tak Poured into 5% aqueous NaH2P04 and extracted with ethyl
1-(2 3 di f| uorobenzyl ) - 5-[ 4- net hoxy- 3- ( 3R).
t efqek dr Fhe reaqtrwows pweﬁhyfl] withy mf%za@rieb% ém%do over Na;SO; and

T o iR batrat £l 9@115\2@ Q@ﬁcﬁtls&rﬁ@ﬁhzatlon from ethyl acetate furnished 1.9 g
(57%) of 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl}-1H-pyrazole in two crops as .
light yellow solids. (mp 149-151°C); '"H NMR (CDCls, 300 MHz) & 2.23 (m, 2H), 3.85-
4.10 (m, 4H), 3.89 (s, 3H), 5.02 (m,1H), 6.54 (m,1H), 6.92 (m,1H), 7.25 (m,2H), 7.60
-(m,1E); MS [M-+H]= 261. S

Tﬁe following compounds were prepared in a similar fashion with different
starfing materials: |
A. 3-(3 ,4-Dimethoxyf>heny1)- l.H-p‘yrazole
B. 3-(3-Cyclopentyloxy-4-methoxyphenyl)-1H-pyrazole

. 3-[3,4-Bis(difluoromethoxy)phenyl]-1H-pyrazole

C
D. 3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole
E. 3-(3-Benzyloxy-4-methoxyphenyl)pyrazole

F

. 3-[3-(2;3-Diﬂuorobenzyloxy)—4—methoxyphenyl]pyraZole
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i sol ated by preparative HPLC (see, e.g., Exanple 3):

105 WD 2004/ 094411 PCT/ US2004/ 011899 The fol | owi ng
w@ovpouds were prepared in a simlar fashi on BET/0S2004/011899
different starting materials (in sone cases, the -
5-regi oi sonmer was al so fornmed and coul d be separated
by met hods known in the art such as preparative HPLO):

3 - E3ampladnent yi oxy- 4- met hoxypheny! ) - 1- (2- et hyl benzy|
)-1 Hpyrazole 5 B.

nzyf’?‘@fgﬁé BPES $lAMHo RPN RN by-3:(6R.3- ci 1 uor obe

5 3- {3rabydiraipeanylbxyphedyiathpxyqziokenyl ) - 1- (4- ni t r obenzyl )
-1 Hpyrazol e D. . '
3- [ 4- Met hoxy- 3- (BR) - t et rahydr of ur anyl oxYHRENYI ] - 1- (2-m
E. 1-(4- Ami nobenzyl)-3

et hyl benzyl ) - 1H pyrazql e .
- (3-cycl opent yl oxy- hoxyphenyl )-1 Hpyrazole F. 3

-[ 4- Met hoxy- 3- (3R) - hydr of ur anyl oxyphenyl ] - 1- (4-ni
trobenzyl)-1 H
1- (4- Am nobenzyl
| oxyphenyl ] - 1H

3-[4-D fl uoronet hoky-3-(3R)-tgtrap Qf ur anyl oxyphenyl
-1-(4-nitrobe b) - 1H pyrazole
[

]
3-[4-Di fl uoronet hoxy- 3- (3R) -t et ralydr/Of uranyl oxyphenyl
]-1-(2-net hyl benzyl)-1H pyrazol & 15

1- (2, 3-Di fl uorobenzyl ) - 3-[ 4- dlfluororTEthoxy 3-(3R)-tet
r ahydr of ur anyl oxyphenyl] 1H pyrazole K 1-(4-Am nob

hydr
. Bfglng” Aol ;}&,eé ysf-féﬁietqar ycgyﬁ%%%@gy%h@yﬁ S AN (243 mg, 0.96

- 1-fafnoBy Raf | HQERBENEZ YDNIFS th8¥% Rdperaty treated
S)-t ét.:ﬁ; aﬁydr of uranyl oxyp en}pe% 1H 20 Faazrg aend reated with sodium

1-Iydeide H@X yigydt dopima@) fdthnebirhiog yord3 hours. The reaction mixture was treated

-(3 -terahy of ur.anyl ox enyl] -1 H pyr | e .
10 3 8 et o R R O SR oo Aoag ingl) iz DME (1 mL)
path%rb@ih‘émét Yook AR !86r 15 hours. The reaction was d1luted with ethyl acetate
3-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl | - 4-p

yrarxdywmbﬁuwl)h Siekopyiiag dinees aRd Wikt dngles Ulfeoonzhni8 layer was dried over
et hoXY: 3ad Slr\geh%rettea ahygrgf uﬁiaﬁ)(xllagxﬁ{l%?%gyln]é column of silica gel
SW%E ° 25

3 ﬁsﬂn haaxyeind ARxath etddadhy. dmabsy comydigny R Bothpoukd (WerP pooled and

ropyl ) =1H pyrazol e
15 evaporated under vacuum to afford 327mg (90%) of 1-(2,3-difluorobenzyl)-3-[4-

methoxy-3-(3R)- tetrahydrofuranyloxyphenyl] 1H-pyrazole as a colorless oil. MS
[M+H]=387; '"H NMR (CDCls, 300 MHz) § 2.23 (m,2H), 3.8-4.1 (m, 4H), 3.92 (s, 3H),
5.1 (m, 1H), 5.4 (s, 2H), 6.5 (s, 1H), 6.9 (m,2H), 6.95-7.11 (m,2H), 7.3 (m,2H), 7.45
(s,JH). A minor product consisting of 1-(2,3-difluorobenzyl)-5-[4-methoxy-3-(3R)-
20  tetrahydrofuranyloxy-phenyl]-1H-pyrazole was also formed, which can be separated and - -
isolated by preparative HPLC (see, €.g., Example 3).
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R.
1- Benzyl sul f onyl - 3-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl
woxophenyl | -1 H pyrazole S PCT/US2004/011899
3- [ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl | - 1- (2 p
yr| dyl met hyl ) - 1H pyrazol e- _
3-(3- Beﬁh?lfoﬂwmgnmﬂmwéh gﬁs}zq: )prqpa(rgi 2n a similar faShlon with different
- dl frltuor ob % p%{ 9 #—Jre mer was al d could be
S AR, RO 5. (5 RPREa iRy B of [REISISTRSE, WS A1) P
1, dopdrafled BPmethods known in the art such as preparatlve HPLC):
tet r ahydr oi soqui nol yl )car bonyl nmet h -1H pyrazol e 106

f@ManeIltxd@y -fspgiyyphagdel -( methylbenzyl) 1H-pyrazole

WOA2
A SR Ao\ g 805
1 €2 33(3E1:§d1@|mqb@nzmraet&;dy§h@1)3} -hlttobeahgn i inyxazpied -
nmet hoxyphenyl ] - 1H pyrazo
1-b2 B e GoRa S gOp B SRy i RoRS B HR A F pyrazole

. 820
e S T R L
h ER eBf[ylMcﬂhblxjpBI(QRN@rah}Zdroﬂtrar{yiBoxyﬁ)Hem;ﬂ h@syitBobenzyl)-1H-pyrazole

3R) -t et r ahydr of I ol
( p) eﬁﬁ'-;‘{\{n?]}lo C£§X ﬁggg%ra? Xy on -3- (3\11)] teteglgydroﬁlranylox%ﬁenyl] -1H-pyrazole

El—z% Dﬁﬂoﬁlorh@‘kwg (é)R)(‘%&h§<§6WX9{)H51@W |- PX¥RIBBYzy1)-1H-

razo
1 @mtaiaentyl 3- [4 Met hoxy- 3- ( 3R) - t et r ahydr of ur anyl oxy

DRS00 GRSy PG s ERIg f-miepybgneyD-TH-

6 rret hyhﬁgé gyl )]1-1H pyrazol e AD.
1- Cycl ohexyl net hyl - 3- (4- met hoxy- 3-(3S) -t etrahydrof uran

15 yl bxyﬁhéfﬂlﬁﬁemﬁen@&}bﬂbﬂﬂmﬁh@%}bMéiRl)ebcgralsydrofuranyloxyphenyl]-

-(3R) -t rah%/ Eﬁ?furanyl oxyphenyl ]
-1- (et Pbhyl benzyl )-1- H 15 pyrazol e AF.

3- I/(Z'IA@eAﬂlhno%eﬂﬁlﬁ@EﬂA?fﬂﬁ%zﬂétﬁ%{fB XbR)-&taByd@ofuranyloxyphenyl]-1H-
di f | uor obenzyl ) -"1H pyrazol e
3- ( 2- Acpyptelg- net hoxybenzof ur an-4-yl) - 1- (4-methyl sulfo -

o f?ﬁw%&é%ﬁé R e S L U R

20 | ) pbbdyrazole Al .
~ 1-(2- Met hoxyet hyl) - met hox (3R) -t etrahydrof uran
éR) tetrahy

yl M(ybﬁgnlphqaxﬂmpﬂlpjyﬁé eéhoxyd’a drofuranyloxyphenyl]-1H-pyrazole
(§2R %ﬁ%ﬁmﬁ% o(}}'i 8r ctiroéﬁérﬁé?pj}[pﬁe m3§¥ph§ré[fropyl) 1H-pyrazole |
0. 3-[4-Methoxy-3-(3R)- tetrahydroﬁlranyloxyphenyl] 1-(4-pyridylmethyl)-1H-pyrazole .
P. 1-Ethylsulfonyl-3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole
25 Q. 3-[4-Methoij3-(3R)—tetrahydrofuranyloxyphenyl]-1—(1-propyl)'—lH-pyrazole
R. 1—Benzylsulfonyl—B-[4—Methoxy—3—(3R);tetrahydrofu;ranyloxyphenyl]-1H-pyrazole
S. 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-pyridylmethyl)-1H-pyrazole
T. 3-(3-Benzyloxy-4-methoxyphenyl)-1~(2,3-difluorobenzyl)-1H-pyrazole ‘
- U. 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(1,2,3,4-
30 tetrahydroisoquinolyl)carbonylmethyl]-1H-pyrazole
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Exanpl e 3 25 1-Cycl ohexyl net hyl - 3-
[ 4- met hoxy- 3- (3R) -t etrahydr of uranyl oxyph

we@eookpois pyrazole Chiral ONN ~0 and PCT/US2004/011899

10

15

20

25

1- Cycl ohexyl met hyl - 5- [ 4- met hoxy- 3- (3R) -t et rahydr of ur an
yl oxyphen -1H pyrazol e 107 WO 2004/ 094411
PCY/ Us2b 4A@a_1!|.1é@19 Wachimamethl - 4- Mahex¥o-@fdon of

3-[45 QXY anyl oxyphenyl ] - 1H pyr
azol eg[%ﬁfg r§n)8§7§p%11%§3f1; %ﬁrﬂiﬁ%ﬁ( 2.m.) was treated : '
W Wh Is@f- Dhﬂllimdbamtgl)@»@[B%ZJ,md@lubrobﬁﬂzy‘l@iy)@r-ﬁethnnmh)enw@dH—pyrazole
stirred at roomt%gggraturefor t hree- hou The

;. oXc HE OB ST GAL S b By R B TRy - [EBPYErR of

gD R Sl e B et S s
hazir 3-{3-[Fheecthoxyt- MER)A&&akﬂydruﬁlmhyWXtybh@l}/ﬂ]]ypyraZDddtﬁ}d—phenyl 1-
(60 nmL) and shed with water (2x20 rnL) and brine

(1x15 rit}anogei ed (Na2SO4) and concentrated to 250 ng
of A@n IQBénzgy‘@ &Q RINRSkRH r(?f@ﬂeﬁ? R Xgﬁgmﬁl‘l’cﬁ{gpﬁéﬂ}ﬂl]@ A1Y8tazole

usi ng % et hyl” acetate ent
CofBentCydomentyd{3- H4FMcth|omyr§ (éRD«mtdlhgld@mrmgymtypdmnﬂ]}1Hrpyrazole

copsi st f m xture of 1 oi Spners i i 0 .
orag: 5; 13 9eNPelh bl B S BioRerdlo ot frmiipyriay) )18
gg},géogmers was taken in 1 nL of acetonitrile/water
2wth 0.1 % formc acid) and resol ved_ by
pr@@ar at i vd-Gptlohaxyimehyl-3aét-methogy8; (35)@‘?13113@)@110@11)&%}’1311611}’1) 1H-
colum with.a flowrate of 45 nL/nmin. A gradient of '
35- 80%%*&%% trile/water  containing 0.1 %formc

acAH. gs{em&h&ylgi(m RS %@%@ﬁﬁe@l]WﬁEﬁy%ﬁﬁ& y1)-1H-
15 detector was ut| ized to trigger collection at )
nmyrBekel i ne resol ution was achi eved

AF. 3-(2-Acetyl-7-methoxybenzofuran-4-yl)-1-(2,3-difluorobenzyl)-1H-pyrazole

AGF. 3-(2-Acetyl—7—methoxybenzoﬁ.1ran—4—yl)¥1—(4—methylsulfony1benzyl)—1H-pyrazole
AH. 3-(2-Acety1-7-methoxybenzofuran-47yl)—1-(2-methy1benzy1)—lH—pyrazole

Al 1-(2-Methoxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole
AJ. 1-(2-Cyclopropylmethoxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-
1H-pyrazole '

Example 3

1- Cyclohexylmethyl—3 -[4-methoxy-3- (3R) tetrahydrofuranyloxyphenyl] lH-pyrazole
Chiral

'~ and 1-Cyclohexylmethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]}-1H-

pyrazole
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with peak A eluting at 7.61 mn and peak B eluting at

8.15 mn. Tubes containing each regioisoner were
weongem4rat ed on a Genevac HT4 Series || EvaporP@r/us2004/011899

supplying 14ng of (peak A, retention tinme = 7.61

m nut es) 1-cycl ohexyl net hyl - H[4 met hoxy- 3- ( 3R) -

t et rahydr of ur anyl ox phenyl] -Cpi pyrazol e and 54 ng of

(peak B; retention .15 20 - m nutes)

.1 --cycl ohexyl et hy t hoxy- 3- (3R) -t et rahydr of ur

a‘nyl oxyphenyl |- 1H , each as colorless oils.

Bot h peaks exhi bit 7. 1IH NWR for peak A

(CDC13, 300 MHz) 870.8 2H), 1.1-1.3 (m 3H),

1.4-1.7 (m 5H, 1.9 ( H, 2.2 (m 2H), 3.8-4.2

(m 9H), 4.97 (s, 1H), 6.22 (s, 1H), 6.82 (s, 1H),

6. 96 (SA élﬂ'l)tlon7of5§5 4@1$1¢th1:k9—3 -(3R} Htﬂhﬁﬂmfur@mkx#héﬁﬂplﬁ-pyrazole (78
ga?ng, §) r]]ngl)cﬁ]Dl‘g_Iﬂ)(Z nzl_g)zw%s‘ﬁreaﬁcb withy sgduzbm'zlngaﬁa‘de éﬂ;%) (m oil, 24 mg, 0.6

SiindBand Bssber Sefirrbblanr Bt S by o Tadedcion mixture was then

5 f otrbared mjthwmﬂxmﬂ@f (\bﬁ)’r@orﬁﬂﬁplarf}&tbhlemam (8113i By 0.PasibDrin DMF (0.8
with different starting materi

L @s@la@ﬂ SSFeohR A PR SFRUFOY 1@@3@) Rherpixtirares dilaied with ethyl
1| PRIt RS BP0 BB i 13 i i (0

z ohndleqﬂcbntaatﬁi @t250@ng of an oil, which was chromatographed over silica gel using a

1- 3-Di fl b th 3-(3 t et dr of :
b oDt S BT Rd aivateni LA estcatanh of et dibitsd 92 mg of an

10 8! g PUBHARTES (O e i O & 8S RPSPPIZ BEcAied by LOMS
2- Acetyl - 7-met hoxybenzofuran (1.0 g, 5.3 mmol) was

di ?h@lmmhhm nf gémstahera@e{smakenam t n(JZQ)f ralc@toﬁli)ﬂl]eéwma Gy2 with 0.1 %.

P i Aci] e TR B i et s e B PR 1S wm, 30100 mm

,bré’cmlﬁ‘ﬁ An 2P M e 288 45MAE)mian A a%%cﬁéma&iegmo% acetonitrile/water
acid (10 nlL) at roomtenperature followed by stirring

f ogordaipinigdlt %fhlemsdcubmervéammmtm&a@@mm@b@d anglcy Wﬁters 2996 PDA
rracted.th

15 Thﬁggc%gwgﬁ uﬁf %eﬁic% Sn‘ég%q\f %gH%crﬂ é%rélé ?é %}nﬁ arﬁfoéutlon Sas achleved

exivithGetk WesletNPshesl Wit BndHeA08 @AlHg o3 8diSUfIn. Tubes containing each .
bi carbonate, dried over sodiumsul fate and

c orﬂgmmr@ﬁr etpre feaeniyaied ama Genevae Biddbmsionds Epanargtpesipplying 14mg
g " % Ihl Ia{% 5\ gFetenlfL%n rlgn@ 59 6}0r9%’ugesf ITI C%R)%g)t(ﬁ%%ﬁ{ﬁ' %X[Q qgethoxyﬁ (3R)-

tetrahydrofuranyloxyphenyl]-1H-pyrazole and 54 mg of (peak B retention time = 8.15

20 -minutes)  .1-cyclohexylmethyl-3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-
pyrazole, each aé colorless oils. Both peaks exhibit [M;FH]=357. 'H NMR for peak A
-(CDC13, 300 MHz) & 0.80 (m, 2H), 1.1-1.3 (m, 3H), 1.4-1.7 (m, 5H), 1.9 (m, 1H), 2.2 (m,
2H), 3.8-4.2 (m, 9H), 4.97 (s, 1H), 6.22 (s, 1H), 6.82 (s, 1H), 6.96 (s, 2H), 7.55 (s, 1H)._
'H NMR of peak B (CDCls, 300 MHz) & 0.80 (m, 2H), 1.1-1.3 (m, 3H), 1.4-1.7 (m, 5H),

25 1.9 (m, 1H), 2.2 (m, 2H), 3.8-4.2 (m, 9H), 5.08 (s, 1H), 6.44 (s, 1H), 6.9 (d, 1H), 7.35 (m,
3H). '
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20 affording the product as a white solid. (1.00 g,
75% . 1H NWR (CDC13, 300 MHz) 8 7.44 (s, 1H), 7.32
w@ cgo4/a$du11 6. 80 (d, 1H), 4.0 (s, 3H), 2.62 (s, BE#H/US2004/011899
I nternmedi ate-C. Synt hesi s of
4- br ono- 7- met hoxy- 2-[ 2- nmet hyl - (1, 3-di oxol an) - 2- 25
yl ] benzofuran A sol ution of
2- a“dielfg/llowfin@ compeufdsstehoprgpand of asiarilat thshion gyithldif6rent starting
nmol ), nmL. of ethylene glycol, and PPTS -(46 ny,
0. ) was refluxed overnlght in benzene (37 nl)

usiang gy Heﬁéky%h@thgl SPPABS3 -G EAT oAl AS ARG AT H-pyrazole

to roonitenpératu aqueous sodi um
5 bi Barlbapmapyd 2- i 4emieﬂmsy-3s(é&)—ﬂ:atnahydlrbﬁtrmﬁpittngl]axymrzat-éafl}acetate

Sogf gn@r%ﬁ]‘fi é%apz&l?{ ]CZ@HIE? 91(3[-?‘%;%é)—’ge@ahyc[rofuranylphenyl]-1H—pyrazole
di oxol an) - 2-yl ] benzofuran as an oil. 1H NMR (CDC13,
30 7.28 (d, 1H), 6.74 , 1H), 6.69 (d, 1H),
g—ﬁ%ﬁ 1. 2(34 (SH)SH) 109(3\0 25004/ 09441(1 "
' USZO 4/ 1899,. Int th
0 TR ST R R ot

enzofuran 4-c arb oxal de ) i
4- Br omp 2AGBE Y, oaaythgxszznﬁ%f{lm (1 018,35 iresRel) avfs-Bssglved é glacial acetic

f : :
?rL;ﬂ(?lagooﬁgg ftggoxyédoﬂ\éagﬁﬁglé)rl o\afﬁgcgl?hlz%%azfeﬁgl 4 %eﬂ_lg Iﬁl%él)s The reaction
t - bas yﬂeatbcﬁ tii“dpumx;e( \21’[5 amlolutﬂ:)n7of Mromm (QddeﬂLV\ﬁ 26 mmol) 1n glacial acetic

stirrin The m xture was stirred at

15 { opcig &0 i H&drat r@Rm tempasire foligyes Bheiying forpps b% n{l}e solvent was
Wa R A8 dnderPMiutie T}?eafe%fdgg WRSiSblvel 64 v@attergdgfg &Wacted three times

-tenperature overnight. -The reaction was pour
aqwéth ulicld aimgethalpe. cél'r‘]d&mwm’tanahdrgemb reacd:metsl vidre @mshednmth 2% aqueous

“with, et at The conbi n act s shed
ontdigh HCUBTEIS Bive oVer SROBR HOMS At GPpeatapd o aouum.  The
S Oflisiams IasSpikiddeon %Hﬁ@oge?tdsﬁl% é)fSOtlt@)@"/(? ‘aic“ﬁ%%mgﬁgﬁé/hexane gradient

reduced pressure followed by purification on l'ica
20 gehffordmgghaprbﬁu&(h%’weﬂh‘gel sohde(tlzﬂO@ ﬁ'é%a_néH@fMRJ (é‘ﬂilCh, 300 MHz) & 7.44

2-
(1 153l i gt Do B s 262 B denyde (300
ng; '72% as an oil. 1H NVR (CDC 3, 300 MHz) 8 10.01
(s, 1H), 7.66 (d, 1H), 7.45 (s, 1H), 6.88 (d, 1H),

4. Pn%el(n%dl ED(’J Synt%emg of 4%'_%m0-175-methoxy-2 -[2-methyl-(1,3-dioxolan)- 2-
- 25 yl]benzofuran
A solution of 2-acetyl-4-bromo-7-methoxybenzofuran (0.50 g, 1.86 mmol), 5 mL

of ethylene glycol, and PPTS (46 mg, 0.186mmol) was refluxed overnight'in benzene
(37 mL) using a Dean Stark apparatus. The reaction was cooled to room temperature,
washed with aqueous sodium bicarbonate, dried over sodium sulfate and evaporated

30 under vacuum to afford 293 mg ’(5(.)%) of 4-bromo-7-methoxy—2-[2-methy1—(1,3—-
dioxolan)-2-yl]benzofuran as an oil. "H NMR (CDCls, 300 MHz) § 7.28 (d, 1H), 6.74
(s, 1H), 6.69 (d, 1H), 4.04 (m, 4H), 1.84 (s, 3H).
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Exanpl e 5 Synt hesi s of

3-(2-Acetyl - 7- met hoxybenzof uran-4-yl)pyrazole N\ N
W@20000221A suspensi on of sodi um hydri de (60% i PCDUE2004/011899

174 mg, 4.36 mmol) in THE (5 nL) was cooled to 0OC

under a and then treated with a solution of
d| énﬂamyt%ntﬁslah Siyptieesistod 7era bthdsy-Lel2 yn btz drdéox0F89-2nyl]-

ﬁ ul)an OF%'{‘P&%M&FLJ After stirring at OC for 30

7 met hOKéBTam(DZ? ARt - 2qu3 lﬁmypm @i@)x@lran) 2 -yl benzofuran (666 mg, 2.1
yl ) benzof ur an- 4- car boxal deh 5 mol) in

THEM@E RS datolseidad Bih @ {zc@deéat@hgg SCemder agergen atmosphere, and

ro t r ht fo wed, b t|rr| Qo at
> ofﬁ@g&rﬁ%ﬁ?@% (E&e ]tnel’(:i ﬁ i NG ?%Ae o%ﬁ]i‘t éﬂ%lér at uérbe ¢ I;[ge mixture was
- 1 eg@@rtddon -6@SC Ff@ﬂbl%jhcblﬁ?t DMEYgagR 80U g 0MadniZ2RB0in BE (20 mL) was added,
extracted with ethyl acetate. The extract was washed

vvl il (e resctionaets stirgs ehampbiepietemparatusg oyeiaishia I8edeactpgy was poured

R LIS ot SRR T LIB BT 18Kt gere, The

a imENes etthyts weetvakkdd dirxarieh gaaionos with balﬁl% Ozmdi dried over sodium
di oxol ane protected pyrazole (306

10 esiiste kb Y%méa {O%Ef theg Fokyert %n&ﬁérﬁdvﬁer%memre Mlomé Qyipprification on
r

SOy Bt v RO SRR RRE B Rt aterdl . bR 2 (2 metty -
ex(tl;&adtoadlam) Elyl]ehsdmybﬁlmezt-aaréoihde@/dé |(m mgTWe%)om:bam ed. 'H NMR
extracts were 5 was
dr (o0 %&Dé&@s%(?alﬁé 566 @dﬁ@eﬁf’fﬁéﬁ:é@)u@w&%fd lH) 4.08 (m, 7H),
vag gyl {Eﬂe residue was purified on silica gel using
hexanef éthyl acetate (1:1; v/v) to isolate

15 3-(2- Acetyl - 7- met hoxybenzofuran 4-yl)pyrazole (192 ng,

. 749 as a yellow solid. 1H NWR (CDC13 300 MHz) 6
8@,93,{,,3le51|—|) 7.70 (d; 1H), 7.53 (d, 1H), 6.98 (d,

6. 70 (d, 1H), 4.07 (s, 3H), 2.65 (s, 3H). 10

Ex%mjh@mof 3-(2- Acetyl-7—methoxybenzofuran-4-yl)pyrazole

—=N
\
N

o]

/O

20 . A suspension of sodium hydride (60% in oil, 174 ing, 4.36 mmol) in THF (5 mL)
was cooled to 0°C under argon, and then treated with 'a solution of
diethoxyphosphorylacetaldehyde tosylhydrazone (759 mg, 2.2 mmol) in THF ( 7mL).
After stirring at 0°C for 30 minutes a solution of 7-methoxy-2-(2-methyl-[1,3]dioxolan-2-
yDbenzofuran-4-carboxaldehyde (381 mg, 1.45 mmol) in THF (SmL) was added and the

25  reaction stirred at room temperature overnight followed by stirring at 65°C for 5 hours. -
After cooling to room temperature, the reaction was poured into 5% aqueous NaHg-PO;

- and extracted with ethyl acetate. The extract was washed with water, washed with brine,

dried over Na;SOy, and concentrated.  The residue was chromatographed on silica gel
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15 Internediate E: Synthesis of
4-di f | uor onet hoxy- 3- hydr oxybenzal dehyde
w@2eb4004aydr oxybenzal dehyde (20 g, 145 mmol), PCT/US2004/011899
chl orodi fl uoroacetic acid sodium salt (55.19 g, 362
nmol ) and sodi um hydroxi de (5.50 g, 138 nmol) were
st ugingd 255 OWVEthy{ 12006/ rHe)xarat gradi€ntuio defordhitterdagreriarfequrotb6ied pyrazole

o 0B R Rk V6 ) e ek ot Eiigh T8 (10 mL) end
acghalieal %%n?qgnﬂérﬁ’curez@or-rﬁl‘_ﬁloﬁ%nb: 8 hofirtohawhe nWRFfized with sodium

evapor at ed under” vacuum e residue was purified on
sibicarhog@t andiemtracied Ovid0ethpt dngtata deeatinlehexidisecombined extracts were

s Srgdhent L oLomRLGH o Nl et AeINE it e
MHZdoubm. 6THe feidus wakHurififd %ﬁ'sﬁic%%%(l tusing HeKatdretyl abetd® (1:1; v/v) to
(d. 1H), 7.44 (d, 1H), 7.55 (s, 1H), 9.91 (s, 1@. 25 _
| niselateet 2tdectyl-7Syethtvedeszafiran-dr Y)Buazple (192 mg, 74%) as a yellow solid.

o S STEMIRAL AT SR e 7408y 1k 5 4 18D, 698 (@, 18D,

3- § f1hpio y t et r ahydr of ur anyl oxyphenyl
o Giofhiprore ey 5, ety

67" mmol ) was dissolved in DVF °

10 (9m) . Sodi um hydride (60%in oil, 54.nmg, 1.34 30

mmol ) was added at roomtenperature and stirred for 1

hour followed by addition of tert- butyl bronpacetate

(OE§9mgk*52'01 mrol ) in DMF (Inl). The reaction was

st | r 16 hours at roomtenperature, diluted

wth ethyl acetate, and washed with water twice 111 .
15 WA nzexidédiatedl:1 SPathekiS20 041iMidrdaf thewy-Bhiydeoxyberzalddhey de

sol vent s..dri ed over, sodi sul fate and. concentrated . )
to 500 %ﬁ%@vérgxié%qnéa@@wdsﬁ@}gr ?’4%%@4%@@3@&@?0@&6%&01(1 sodium
Si 119859615 4&) :?rgxﬁﬂ) 2k &Qfg%r?glpbﬂoxﬁﬁ% abe/ hex anfkol) were stirred in DMF

gradient to aff tert-
2- {1200 4nldi &t ST Conmdcnoxtye®n(BR)L6 hours. The pH was adjusted to 1.0 by the -

coriset 4 b7 e R B S righ AR i e o 500 m)
20 ( DMRO-3Q0inMiizk trdctd -whte €§apothd vAd&8SvAdiim] Hhe Z2edie( Whs purified on
1H), 3.8-4.0 (m 4H), 4.98 (s, 2H), 5.18 (br s, 1H), 4

6.518ca7. 28 Yting 1+ WERA) cthe] strefate/haddne  gragient. ( d;4-difloromethoxy-3-

7.38 (d, 1H), 7.45 (s, L 1T, . is.of

2 parpaTHdp draen SR i 24 Vel o BT ERphetoo Mi) &

nyg ) Ry 8224)€6.48-6.85 (t, 1H OCHF,), 7.26 (d, 1H), 7.44 (d, 1H), 7.55 (s, 1H), 9.91 (s,
1H).

!

25
Intermediate F: Synthesis of tert-Butyl 2-{3-[4-diflnoromethoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]pyrazol-l-yl}acetate o
3-[4-Diﬂuoromethoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole (199
mg, 0.67 mmol) was dissolved in DMF (9rﬁL). Sodium hydride (60% in oil, 54 mg, 1.34 .
30 mmol) was added at room temperature and stirred for 1 hour followed by addition of tert-
butyl bromoacetate (0.30 mL, 2.01 mmol) in DMF (1mL). The reaction was stirred for

16 hours at room temperature, diluted with ethyl acetate, and washed with water twice
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10 1-yl }acetic acid F Y F Chiral O. 1 /1 N OO
tert-Butyl 2- {3
WO pob4dofsh uor omet hoxy- 3- (3R) -t et r ahydr of ur anyl orgpO82094/911899
pyrazol - 1l-yl}acetate (762 ng, 1.85 mml) was stirred
in dichloronethane (1InL) and treated wth
t r arfd wrireomeet iTheaolwen( wasrtijiedvdr sediunr suiptd and omcentrated to 500 mg

or SR ie e Bl VEER SHe B EERBONCt By GieA AL &) el actatemorane
% glr%ﬁﬁn' c ligyer wasqnashegeibiin vwat erp-thredihici@bethoxy-3-(3R)-

I ne once. After drying over sodiumsulfate, the
soﬂetre}nbtdrmmnsyicmypmxﬂ]tpyrﬁmhif)dhacetate as a colorless oil (145 mg, 53%). MS

5 oyasbidlsl PR NAORE SRR T G S B 225 o, 1)

%Eé)%@ 4 [W?%Eé Zg%é'\f'?% 45@@@@9%?{@1 gc?f@% 90 (s, 1H), 7.21

6. @11H),8138 @0 1H),, 7.4HsO0HK; 2)77 6, BD. (s, 1H), 7. 19 7.28
(m 3H), 7.29 (s, 1H), 7.52 (s, 1H. 2-
{3-(4- Met hoxy 3-(3R) -t et rahydr of ur anyl oxyphenyl)pyrazo

s eS tlila&ls % L[PGiRlorYRstD¥ P08 %ﬁgahﬁﬁfﬂaﬁyitﬁ& henyl]pyrazole-
) Py

er wt d|f¥erent starting materi al
10 Syh-tyt}aeets: axid
2-{3-[4-Di fl uororrFt hoxy- 3- (3R) -t et r ahydr-of ur anyl oxyphe.
nyl ] - pyrazol }Of N- (2, 3- df"f4 uor ophenyl ) acet am de

112 WO 2004/ 094411 US2004/ 011899 FF O~0 NN - O
g M '
J : :

N~NL<0
. © .

tert-Butyl 2-{3-[4-difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]pyrazol-
1-yl}acetate (762 mg, 1.85 mmol) was stirred in dichloromethane (11mL) and treated
with trifluoroacetic acid (11mL) with stirring for 90 minutes. The solvent was removed
15  under reduced pressure and partitioned between ethyl acetate/water. The organic layer
was washed with water three times and brine once. After drying over sodium sulfate, the
solvent was stripped to furnish 2-{3-[4—diﬂuoromethoxy—3-(tetrahydrofuryloxy)phenyl]
pyrazole-1-yl}acetic acid as a semisolid (657 mg, 100%) MS [M+H]=355. '"H NMR
(CDCI1; 300 MHz) & 2.25 (m, 2H), 4.02 (m, 4H), 5.07 (m, 2H), 5.2 (br s, 1H), 6.31-6.81

20 (t, 1H OCHF,), 6.61 (s, 1H), 7.19-7.28 (m, 3H), 7.29 (s, 1H), 7.52 (s, 1H).

2-{3-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)pyrazole-1-yl}acetic  acid

was synthesized in a similar manner with different starting materials.

25 Example 7
Synthesis of 2-{3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-

1-yI}-N-(2,3-difluorophenyl)acetamide
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Nl F F 2-
{3-[4-difluoronet hoxy-3-(3R)-tetrahydrofuranyl oxypheny

wo peyoaaol -1 -yl} acetic acid (84 ng; 0.23 nmedl/Usme4/011899
di ssol ved in di chloronethane (2nL), cooled to 5C and
treated the oxalyl chloride (2Min dichl oronet hane,
0.13nL, 0.26 mml) and Stirrred for 5 90 minutes. In a

separate flask, 2,3-diflagraniline (0.35nL, 0.35mvl)
in THE (2nL) was treat eod| um hydride (60%in
oil, 22 ny, 0.56 nmol) dhd stirred for 90 minutes.
The solvent fromthe in@ al tTask was renoved under
reduced pressure. The €si due enin THE (2nl),

cooled to 5C and treated with the
di f1 uoroaniline/hydride suspensionffoflowed by

Sol vent Sps /AL GBhERRE OR s Pa R0l -y aceric

pandit t(8o meg) 0323 weesl) veishiidsopeetiatddiiabeicthah®€2:a1.yaddoled to 5°C and
agrgr was washed with water and brine, .dried over

Ued & ‘?Xéfbé C&M%%&%H@Ql@domeﬁ?aﬁl@f & 13mLng.-26fmgol) and stirred for
b
5D, FLSc AR RS 1 B ROSHRUS | 8 a

m mas)m)eauedlmgh sedioyn hymﬁiea(t@%ﬁ&xaﬂ,ezz Ing, @56)m1tnol) and stirred for 90
el ut e. roduct was, i sQlated fromthe plate

sc tﬁs‘g ih% sglvgrggﬁcap ﬁ}ée ipgal fask was ggmoy ci,ﬁypeguced pressure. The

ac fo@dl t t b, d
, Cefﬁfstﬁlgg E@gpgﬁﬁ?oﬁyo?@hg@wvent a fg?d g? aﬁ(& treated  with  the

2 @ﬂluplbadllmb/ﬂwdndmtsmp)eys@a f@Rywed by stlrnng at ambient temperature for 16
10 r ah%;ﬁl %é%lglgegy p,dﬂe? égc%?lglla?ﬁ 8 rq:lsghu(eiw% Igqugtloned between
[ N@Th&f?&@ate/%"te@%ﬁ%ﬁm 1%9(9 W)«vaéhe% %ﬁh(w%telz '591(1 (brme dried over
1 Hsad@HE 3yl fEe 68d ceapotad tOGimeQ ﬁ? mlg—{)f a Erogln (ﬁD Thn)s \x/_‘BBI)adsorbed onto a

ENENE W RO WO I X AT .

f aghiloacevitd/Rexdink f(@r1efty §t6MtE| Moh, icﬁlﬁbtabv%s 1&‘1\.>lat3d from the plate by
{3-[3,4-Bi s(di fl uoromnet hox phenyl ] - pyrazol -1

15 - Necfaping gndréus{pymcbhgﬁlg,q ;ﬂ;gzegdnmo@l]lyl E;tcetgte followmg by t} ltering through a
{ ‘;’Es%dzoé AR gf'&%@ é%lo;?%ﬁéézsgﬁlh@”{%f&f%ﬁ 20l dﬂﬂ%rc}methoxy-:z _3R)-
tetrahydrofuranyloxyphenyl]-pyrazol 1-yl}-N-(2,3-difluorophenyl)acetamide as a white
foam (15 mg, 14%) MS [M+H]=446; 'H NMR (CDCls, 300 MHz) § 2.28 (m, 2H),W 4.05
(m, 4H), 4.98 (s, 2H). 5.1 (s, 1H), 6.3-6.7 (t, 1H OCHF,) 6.65 (s, 1H), 6.8 (m, 1H), 6.9

20 (m, 1H), 7.25 (m, 2H), 7.56 (s, 2H) 8.3 (t, 1H), 9.8 (s, 1H).

The following compounds weré prepared iﬁ a similar fashion with different
starting materials:
\ A. 2-{3-[3,4-Bis(difluoromethoxy)-phenyl}-pyrazol-1-yl}-N-(2-
25 methylphenyl)aéetamide] A
B. 2- {3-[3 ,4-Bis(diﬂuoromethoxy)-phenylA] -pyrazol-1-yl}-N-(2,3-
difluorophenyl)acetamide]
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WD 2004/ 094411 PCT/ US2004/ 011899 C.
1- N- (2- cyanophenyl)
WO 200489444+ di f | uor onet hoxy- 3- (3R) -t et r ahydr of ur BelyUS2094611899
enyl]- pyrazol- | -yl} acetam de D. 2- {
3-[4- D uoronet hoxy-3 -(3R)-tetrahydrof uranyl oxyphenyl]
- pgr a2ed(2- cb/anophényl)\J—ZE& 4 Gifloetolmytimauyi BAR)Hemawidaofiheyloxyphenyl]-
5 Exanpl e I.nt rrredl te G Methyl
3- et hylpﬂﬁﬁqlr}dﬂ %‘lem@“ﬁ? carboxyl ate To a sol ution of

1 5 50¢ 3l - A1V-N-[2-
B g R T 1V

A., et @methylpyddylp)aectbmideyati ves . and Their Use as
I nhi bitors of Phosphodi esterase Type |V and the
Production of Tunor Necrosis Factor TNF, U S. Patent

r\lo%ngnﬁﬁ% 040], 2.9 nL (71 mol) of nethanol, and 0.95
I) of DMAP in 60 nL of CH2Cl2 was added 1.5

ool L by FnB ot VoS gl o

f eSl dueTgliassdhtiadof N35G (M1 aimel) ly|3- étﬁylaﬁéhmiaed Gilybcarboxylic acid,
or ani c | ayer was successively washed with 40 f l]ﬁh'b't ¢
1011018 O

10 mbsoft Hat er [afRFOLD eriGEvVeT i s HhsiedUse
( %%%des‘%}gsec?%ew rahef P-m@ucﬁgﬁ'd}“ﬁﬁﬁ\@zsNggrg‘sﬁ lﬁa@tofr TNF, U.S.

omat ogr a over SI ica gel using a gradient
© 35Paté I\&Q%mmﬁb] acexmig71 mxﬁxﬂkafmstham/leandzm%rg {e.8esmol) of DMAP
as eluant to_ vyield 860

4. 2 f .. . .
L Bt Bt | s boama b ERATiR (it was sired
at igérﬁ t%ﬁg%_ratzﬁe %géﬁg,ht %Bﬁoe??ratz§ ah@ H&axreﬁl@bﬁe grsscﬁvgi iﬂZS 0 mL of ethyl
15 7 a’&:etch Bhi ordantcelnpedi st &ucbbsswelyh\yhshed with 40 mL of 1N HCI, 40 mL of
11 s SRR ol s rieg (e At fobierRaO, Sg9m yiae wak purified by
m &E RhtoBtd hy o%'er s1ﬁ%a dl %sxﬁg haietf of13":5*’/9 E@B\O%aetﬂﬂchcét%te in hexanes
PRk S0 S (4 5 o))

net h
3- @\teh 20 thuuem alsaqlodmt 6o yield:%(bmg)(‘ﬂ atnemolvmf setint 8 mﬂeylvddirmdazol 6-yl- -

frttéa%ﬁ%%a?mﬁw SpBTRenTyr U ot Selsse Ty g F? tgirent o, 9.0 1

20 ¢ 9@9}(% @%ﬂeﬁ"?g l(@“) § Fethny, 1709m J‘f@eﬁ@} ure

over |ght ‘ent  was renoved and the residue was
di ssolved in 40 nL ethyl acetate, washed with 30 niL of

L L MR T I o
chr omat pgLARRY cB¥@ning 337 mg (8.4 mmol) of NaH (60% in mineral oil), 1.7 mL -
(8.4 mmol) of 15-crown-5 and 42 mL of DMF was added 860 mg (4.‘2 mmol) of methyl

25  3-ethyl-1H-indazol-6-yl-carboxylate. This mixture was stirred at room temperature for 3
hours and then 1.35 mL (12.6 mmol) of cyclopentyl bromide was added and the reaction

was stirred at room ten{perature overnight. The solvent was removed and the residue was
dissolved in 40 mL ethyl acetate, washed with 30 mL of water and 30 mL of brine, dried-
(NazSOy), and concentrated. The residue was purified by column chromatography over

30  SiO; using a step gradient of 10% ethyl acetate in hexanes until the first compound eluted
and then 50% ethyl acetate in hexanes to provide 662 mg (2.4 mmol) of methyl 1-
cyclopentyl-3-ethyl-1H-indazol-6-yl-carboxylate as a clear oil along with 144 mg (0.53
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30 Si02 using a step gradient of 10%ethyl acetate in
hexanes until the first conpound eluted and then 50%

werlwloacet ate i n hexanes to provide 662 ng (2rdI/DRmN/011899

10

15

20

25

30

in 58

of methyl 1-
cycl opentyl - 3-et hyl -1 H i ndazol - 6-yl - carboxyl ate as a
cl marolpiettyll @rgyelbpdntylBethyl) RH-5@azd B4y MBrRDGLO 84 41ellow oil. 'H-

P%ﬁfz@%% Ty Tk (A 4 By 12 € AR 5042, T =75 Hz,
(dgﬁ gsl L?Hﬁéfbgm !‘@?’CH? 2@1)82 ﬂ%@g ?HW 92 anéﬂ?# 74 (m, 2H),

1H)393t,9¥7(SH231H)I) 300(q, J=7.5H, 2H), 2.16 (m
1.92 (m 2H) 174(m 2H) 139(t J 7.6 H,

3 5. Internedia
Hza’%’f‘@%ﬁw 13Cﬁﬁ‘ﬁwnfsl-wa%aéyhﬁmgiymmylﬂ@azxslaéole

DI BAL ( t ol ue )
stirri n%ﬂ%‘fqt (‘%éM&t’t o mut f‘ YR8 §,‘s aP&ySéd&%d‘%gh%rﬁ%?t —0°Ctoa
of sometdy lof 188wy & wsvimﬁﬂ tohyzlnﬂh | Ing\@7enBiBlethyl-1H-indazol-6-y1-
Casr boxy| gte in S%QHL of CI—EClZ eT e réact |egﬁdst| r}; ed TnaaEoRey

atcarBayRts o 32 thburf GHCInaTheCeaionctiewdty +39e°G lfowl hour and was

ddi t f. 4 t
o bt g < 2P A3erof Retafl B4, il fyring, poured into o
acQhahied Rochslles 640 ax’fﬂ et%?PmetateStxﬂlkﬁﬁ@ %mﬁl'l‘teh&}i}ecgtﬁ'hng continued at

room tenperature unt i | Iayers wer e cl ear.

OrIgam f@mIpal;ﬂ@rre wasl sawh é«’ry&tsewdera redearhdhe @qmm@yblaves- s&m@ted and the

PP ol ol rdBEty e i SR Hictons wer
c aoedtiddatdeidd (NaSY, rﬁiﬁ%&ﬂcéﬂﬂﬁtd@iurTﬁé 86npbehC Ry PRriA&l via column
chr omat ogr g;y over Si02 using a 1:4 solution of EtOAc

| rPhh@R%Fﬁg@P OBEIUSIRL USigyd EKdOlYER ﬂrngtPlAwgl lmmnqs af eluant to yield

LY OREDS ot 5L e A N EAORELS A EABL e s

1*1911 ng NI%R(&:D@EZES (7566QH [ds3. ZJH‘HZBH)'Z %dzz)% 192 . ov(gi, J& §2 Hz), 4.92
7 (e, Ve 7. DHy, 18), f§4((dﬂa|§)5 Hmm 2(9&1(q2}a=761stzrw 15 (m, 4H), 2.04

= 2t érp B e T TR e 0 U1 e bonar dehyde

To a solution of 427 ng (1.75 mmol)

-Iﬁl/&h%%tte wit '13C§Elﬁﬂ$nt§r-§l)éﬁfy@)lHlﬁfdﬁmoé-yl-gﬁﬂoﬂgﬁ%%@e
was added 2.1 (24.1 02.
The r e% f gmlutlon of 427 mg (1.75 mmol) 1-cyclopentyl-3- ethyl 6-hydroxymethanol-

" “1H-indazole in 58 mL of CHCI; was added 2.1 g (24.1 mmol) of MnO,. The reaction

‘was stirred at room temperature for 6 hours, the solids were removed by filtration and the
filtrate was concentrated. The residue was purified via column chromatography over
Si0, using 3% ethyl acetate in hexanes as eluant to give 332 mg (1.37 mmol) of 1-
cyclopentyl-3-ethyl-1H-indazol-6-yl-carboxaldehyde as a clear oil. "H-NMR (CDCl3) 6
10.13 (s, 1H), 7.94 (s. 1H), 7.78 (d, ] = 8.2 Hz, 1H), 7.61 (d, ] = 8.2 Hz, 1H), 5.02 (p, T =
7.4 Hz, 1H); 3.02 (g, J = 7.5 Hz, 2H), 2.19 (m, 4H), 2.02 (m, 2H), 1.76 (m, 2H), 1.40 (1, ]
= 7.5 Hz, 3H). ‘
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was stirred at roomtenperature for 6 hours, the
solids were renoved by filtration and the 25 filtrate

woer®4ooncent rat ed. The resi due was purified vi BCUB20031011899

chr omat ogr aphy over Si 02 using 3% ethyl acetate in

hexanes as eluant to give 332 ng (1.37 mol) of 1-

cyGI-[Qpélycyolpeﬁtyéﬁmthylm&dzuﬂ-&zﬁ]—-IH-pyr-azaleboxaI dehyde as

a Cl ear ﬁgh%s(lf COEtBJl’ll%g %%3()@11? Ié]f;%%\%?l; (Gg)bz_instggi%?q} {)51) and 4 mL of
1 302( f 3
'_DTHPgW(%ép Red ‘Emd‘er Ar é‘i%d_%ooléd_% 0 CO A %luh]on of 78 H‘% (2.06 mmol) of

(t dleﬂhox%hcspﬁoﬁlalclztalchpde ﬁ)jhﬁlhy@aZ@MhD94ﬂ1L1 of THF was added over 5
PCT/ ,US2004/ 011899

5[ ( miwyfes- op’aféwt Vﬁct@ﬂeﬁtﬁgﬂdi ﬁd%z S 50161%/@11%?@ o By phe addition of a

f1asks P! ”é:&g &1%5 Sl @ﬁ@mdf) g&‘gﬁ%n(tﬁgz/%ﬂh% 1H-indazol-6-yl-

m Nera
an daxb@idl@éhyﬁ@ 11@4(5 mB T uThe n:edi‘athmrﬁs remgoved . a06 thesljtion was stirred
of diet hoxyphosphor%l acet al dehyde tos%]/ch %/dor azone in 7

i alofoonHETR atERI & Derrss asd wiqiuhested Thed réaevemight. The reaction
st Imré)r(t%d oﬁlegf {osgpoé)rranégr%ée% Eegl%)u\il\%d %n%/ 5t0he ad%l 5"% %aHzPOa,‘ and

St

10 1 emee{cmalesnﬁrx B-x32 Eydf-ekttyi bed@d 0Thé opganicClaydr® xatdedmsiged, dried over

15

20

25

in 4.5 nL THE The ice bath was renoved and t he
soMNat3@m crasendtatads cnd purifiegdo Ry t @hyaR aghe@atography Hoyigr 5102 using a -

aﬂ%ahlé%f‘ fﬁaﬁ?tl 8‘% 5005(?)5 eﬁ‘gﬁ oS t@feglgt het -:L}]gs 5\%?%' ngfhute{s to )G'eld 185 mg

ure, poure
m_((D(56 ﬁﬁﬁd‘ilﬁblﬁE’@ﬂ*clopﬂdyllileﬁ&l—ﬁﬁtﬂqﬁmaﬁol-la v3)- KH Ahddrbleods a white foam.

acetate. The organic |ayers were conbi ned, dri
é%Nwaz@@p a:%a&&ma&nea 6% quWfH?edH)Wéél(&rﬁH) S @ r-83
h ty f 7
n'@%ét h ¥H ﬁeﬁﬂxgge Q/%g{ ﬁ?nuzt’ 2%51121% fm 4H), 2. OO

yl @h,dzﬂ)s@m{m, (ZH),616401(TPJ ¥ 76f 3H).
1-cycl opentyl - 3-et hyl - 6- (1H pyrazol - 3-yl ) - 1H i ndazol e
as a white foam 1H-NI\/R (CDbC13) 6 7.80 (s, 1H), 7.69

Ex le893HZ 7.65 (s, 1H), 7.5 (d, J = 8.3 15
—%ﬁf—ﬁ s",1H)490(p,J-75Hz 1H), 3.00
(g3-[A- Gyﬂoﬁeﬂﬂ&l—&%’tﬁylmﬂaiﬁ) 6+I]-1-6D,3- ﬁﬂ@&obéﬂy]ﬂﬁlrpyl‘aidle
(m 2H), 1.40 (t, J = 7.5, 3H. Exanple

3-[(1-Cycl opentyl -3 ethyllndazol) 6-yl]- 1 (2,3-difluor
obenzyl)-1 H pyrazole ‘

. A solution 0f 31.8 mg (0.11 mmol) of 3-[(1-cyclopentyl-3-ethylindazol)-6-yl]-1H--
pyrazole in 1 mL of DMF was added to a flask containing 12.9 mg (0.32 mmol) of NaH
(60% in mineral oil) and 1 mL of IDMF. This was stirred at room temperature for 3
hours. Then, a solution of 43 pL (0.33 mmol) of 2,3-difluorobenzyl bromide in 1 mL of

DMEF was added and the reaction was stirred at room temperature overnight. The mixture

116



NNNF 20 F A solution of 31.8 ng (0.11 mmol) of
3-[(1l-cycl opentyl -3-ethylindazol)-6-yl]-1H - pyrazole

w0 pood/osd410f DMF was added to a flask contai ni NBCT/BESB04g11899

15

20

(0.32 mol) of NaH (60%in mneral oil) and 1 niL of
DMF. This was stirred at roomtenperature for 3
homas .potitedrintoaa swkiute Qﬁﬂ(bntAtSf wate0aBB10mmdl pf ethyl acetate. The organic

andPEh 3o GEERO R Rder DIk ahvaler FORM ¥ ATRer &f e e organi layer

OV SR gL dn-EBeo%XNh’z'S@‘;, EHEro MO0y Q9494dtl was removed under reduced
PCT/ US2004/ 011899 was poured into a m xture of 10 nL

of PIasWE. amfmnm visf caltring| chaereetagraphsTissenAgani silica using 5% ethyl
)éer was ., was of water..a

Ftaty 4n h??ﬁc’iél@% ?%%J tﬁ}gﬁFtate\&gshef(ﬁréeﬁ %‘?(?1 dov\%;éﬁo mmlrlrtiés to give 24
Na%@m(o b | hehed ang, t S}f%hﬁo' yrem. [M&afcro@aﬂtwg ediygiRitiazol)-6-y1]-1-(2,3-

reduced pressure. Purification via colum
chdtﬂr@tmi@n@rlhyHtmeazoJle g5 olemidili CH- -NMR (CBUpOhYB4 &, 1H), 7.69 (d, T =

or S B 18 438 Tk He D). d80CaFT kg stboBBARIER 6.8 (s 11, 5.8

52% vy 4o Qf 1= 7.6 1z, 1H), 3.01 (g, T = 74Hz 2H ); 212 (5, 4HD), 1.98 (s, 28, 1.75-
3-[(1-cyclopéntyl-3-ethylindazol)- ) 3
- 10 di lI78dmoBENZy4( ¢t1H4 plzr 3Hpl e as a cI ear oil.. "HNWR

(CDC13) 6 7.84 (s, 1H), 7.69 (d, J 8.3 Hz, 1H), 7.54
(d, J =8.3 Hz, 1H), 7.50 (s, 1H), 7.15-7.04 (m 3H),

6.68 (sThnd I'fl5110v51né8;orxfp‘éund"s"'#)vere“syﬁﬁleQl@tﬁd dn 7 smBlatBanddd) with different
301(q,J—74 H, 2.12 (s, 4H), 1.98 (s, 2H),

1. ygrtinggnaterzgs:( m  2H) 1 40 (t 7 4 Hz, 3H). The

Lghlﬁ(eﬁﬂ(?%%}@?ogp g—?-eﬁl% g%zs féslnjé?g fh qoerSI Rnyl qf—l—pyrazole
3 B( B-[Qvdlyeppoiyl s%ﬂ@hhuémnmm ) «(B-nydthylBer(z21)3Hlip§apiole

opheny yrazol e
3 F( £ @@Yéb@ﬁmyl 3@ﬂé’ﬂ1ﬁ947ioﬁcfazl&) J(myathylsulfony ety | Bepyrazole
P BB St ey e Mgl

I fonyl benzyl )-1 Hpyrazole D.
3-[(1- Q/cl opentyl - 3-et hyl i ndazol )-6-yl])-1-(2-pyri dyI m
ethyl)-1 H pyrazole 20 Exanple 10

Example 10
Synthesis of 2-[4-Methoxy-3-(3R)7tetrahydrofurany]oxyphenyl]-1,3-dithialie
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Synt hesi s of
2-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1, 3-di
wao bdoakei4ip Ds' S 0 117 WO 2004/ 094411 PCT/US2004/011899
PCT/ US2004/ 011899
4- Met hoxy- 3- (3R) - t et rahydr of ur anyl oxybenzal de
(8,37 GG eSSy i 586 romol) was
10:"%0% rﬁ_lnodiﬁoro 1ep¥ang OL%?E%’%IO di%m%?c? Raf %fl %,te?{—]ﬂg %anedlthlol (11.3

( Onﬁ ML} molé1P adieesibh emfludriie léﬂﬁrzb@@(}a@'ﬁlL)mThé &é_sactlon m1xture became
exot hermic and turbid. Reaction nonitorin

by
Busly eotisaiceas tedid eReqchan p@pa;tﬁ@ng,mgggm s]}gwed complete
5 g&@gﬁl %ﬁmg ?)?a%g Y 90 wsﬂ%dre#t%ﬁ WA v&gsg&{ \}vn‘ﬁﬁgsrmL of water

ove rous sodi u

s U b3 Emdnst teiae Cc&mdroaztee dnhyﬂifduts lsld&catlmmillfamfanﬂ I&encfea&htdd e Trituration
w th ether rodu a white solid:that was coll ect

by of the tr@sg{qedwt}aﬁaerd}rp@éped%vgp@, sald §1a@gla § cQlieptad ‘nyﬁltratlon and dried

¢ i S .@-%%&.?7&6?%%—?ﬂe@%%@2&{%@@&@@%@@&3@1,3—dmane.

2 %m%cbmb,zbt)) MBZ)CB 885. 2(2%) () HH); 2.85-3. 985(n(, SH) ?uLb)a 1 (m, 2H);

10 (ds 85,@9 3%7 b@?b ,1411;) 2799, 5@@% 1’%%);_53 1 (5§Sﬁ)56 85, 135300 (d, 15D);
2%7?5;%%@ h%c?)%ﬁmgﬁef*‘t ?;R%Ir 2f 8I anyl oxyphenyl]-1, 3

-dithian-2- 15 yl}propanol OH Ss o Solid
2-[ 4- et hoxy 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 1, 3-di
th a?f@p{ezl5 g; 8 mol) was added to an oven- drled

?ﬂgh 3 -[m ﬁxysg‘-r é?%fgétra(h}gﬁ’wgggxgg#ﬂgﬂ r1t3 dithian-2-

15 styll}pmi)aabl -40 C using an 20 acetonitrile/dry ice
bath.. To the resulting sol ution was added n- but yl
lithium (2.5Min cl)

A O

Solid 2-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1,3-dithiane (2.5 g; 8

()

mmol) was added to an oven-dried flask equipped with a stir bar, septum and an inert gas
line. Dry tetrahydrofuran (40 mL) was added and stirred at —40 °C using an

20 acétonitrile/dry ice bath. To the vresulting solution was added n-butyl lithium (2.5M in
hexanes; 4.2 mL; 10.4 mmol) via syringe over 15 minutes. After stirring at —40 °C for
thirty minutes, HMPA (1.4 mL; 8 mmol) was injected over two minutes and stirred for 10
minutes followed by rapid addition of propylene oxide (0.62 mL; 8.8 mmol). After
stirring at —40 °C for 1 hour, the reaction was quenched with aqueous ammonium

25  chloride (5§ mL), diluted with water (30 mL) and extracted with ethyl acetate (70 mL).
Therorganic layer was washed with 25 mL of water and 25 mL of brine, dried over

anhydrous sodium sulfate and evaporated to yield 3.5 g of a viscous yellow oil. The
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hexanes; 4.2 nL; 10.4 nmol) via syringe over 15
m nutes. After stirring at -40 Cfor thirty m nutes,

wokmAosdiy nl; 8 mMmol) was injected over two nPCIIUSR04/011899

10

15

20

25

and stirred for 10 mnutes followed by rapid addition
of propylene oxide (0.62 nL; 8.8 mmol ). After
st ériuld Algolatl wad Quiiidby fladhoshrombtagrapipoh sidiva gelsising a 20-60% ethyl

quenched wi th agqueous anmoni um 25 chl orjde (5 nl). 1o
di 2cgtabdbsxans siRdicat atfogdingithe preduehas AoloElsS iSOt %bﬁ” g 91%). 'H

a . [ . ' )

oS 000 ST QOB 0 0 AT 105 AASBELINE U8 B, 304
SR TS, S e ©
PCT/ US2004/ 011899 “crude al cohol was purified by flash

chr omat . L]Ll.ca. ' . - 6Q9% . .

o e AL R0 8 b 00k 500 2 BB Wber with i
codtatihgadterialsscous oil (2.7 g; 91 %9. "H NWR (CDCL13;

300 MHz) 6°1.1(d, 3H); 2.0-2.5 7H); 2.75. 4H) ;
3B (O Mihoxyas-6Rteilpro RS by A o Putan-2-oL
1H; 7.5 (m 2H). ES-MS [ M+H += 371.2 5 The fol | ow ng

conmpounds were synthesized in a simlar nmanner with
diffanpletl2 starting naterials: 1-

s R o LSRR P

1- §i2s 0044 Vet y-3-(3R) -tetrahydrof uranyl oxyphenyl]-1,3
cﬁ{]%%lfoéﬁh%t yl }propan-2-one 0 Ss 0 1-

{2-[ 4- Met hoxy- 3- (3R) -t ety ahydr of uranyl oxyphenyl]-1, 3-d
i thian-2-yl}propan-2- 13 158 ng; 0.42 mmol) was
stirred in dichl oronet hang treated with Dess
Martin periodi nane (15%g 7 di chl or onet hane;
356 ng; 0.84 mmol) and irrfgj roomtenperature
for 15 minutes. The solvent concentrated under
reduced pressure and th€ residue was | oaded onto a

‘colum of silica gel and eluted with a 20-60% et hyl

1-{2-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1,3-dithian-2-yl} propan-2-
ol (158 mg; 0.42 mmol) was stirred in dichloromethane (5mL) and treated with Dess
Martin periodinane (15% solution in dichloromethane; 356 mg; 0.84 mmol) and stirred at
room temperature for 15 minutes. The solvent was concentrated under reduced pressure
and the residue was loaded onto a column of silica gel and eluted with a.20-60% ethyl
acetate/hexane gradient. The product was isolated as an oil (23 mg; 15%). "H NMR
(CDCls; 300 MHz) & 2.0(s, 3H); 2.1-2.5 (m, 4H); 2.8 (m, 4H); 3.2 (s, 2H); 3.8-4.2 (m,
7H); 5.0 (m, 1H); 6.9 (m, 1H); 7.5 (m, 2H). ES-MS [M-+H]+=360.1 |

The following compounds were synthesized in a similar manner with different.
starting materials:

1-{2-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1,3-dithian-2-yl} butan-2-one.

 Alternative Method for Example 12. -
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acet at e/ hexane gradi ent. The product was isol ated as
an oil (23 ng; 15%. 1H NWR 20 (CDC13; 300 MHz) 6

WQ20309448H) ; 2.1-2.5 (m 4H); 2.8 (m 4H); 3. 2PCHUSDBY/011899

3.8-4.2 (m 7H); 50 (m 1H); 6.9 (m 1H); 7.5 (m
2H). ES-MB £Mi+: 369.1 The foll ow ng conﬁ)ounds wer e
synt hesl-4&d4iMethoxsi-pri(3 Rx-tetralmysise fupnytoxaphgnet leh8-dithian-2-yl} propan-2-

t ' ials: 1-. C Dy
(AL SR B oS B U GPETS ( BRAADE freqied wi Dess:
| taAir perdbtiinabelt 8% 2o1066h in Béhlfohetat] VB det(1Dmhwl) and stirred at
Exanpl e 12. 119 WO 2004/ 094411 PCT/ US2004/ 011899 1-
{ zopm-temppreye Sr(ldrpinties r Mipga fomatiangf aRygsHBiale fhin layer

ety Reafds PEAEREE a8 bl (L el epeacton o

- Desescoriyiiéte] The edachch waneil(tddb%aits aidhldromethane (40 mL) and washed with

10

di chl oronet hane; 173 7 0.41 mmol ) and stirred at .
r ol arppiéanstof eaugoys sadum bicarieenata gagbrimsy rhie Pegalsrlayer was dried

preci pi ' } Aal s

e i bl S o SFRARRU RS BRIBE SBE wEHFras used assuch
r a@xapipld . be conplete. The reaction was dil uted
wi t h di chl oronet hane (40 nL) and washed with 20 nL
portions of aqueous sodi um bi carbonate and brine. The
organic layer was dried over anhydrous sodiumsulfate-
and evaporated to a crude solid, which was used as
such in Exanple 7. 10 120 WD 2004/ 094411

PCT/ US2004/ 011899 Exanple 13 Synthesis of

1- (2- Met hoxybenzyl ) - 5-[ 4- net hoxy- 3- (3R) -t et rahydr of ura
nyl oxy- phenyl]-3-nethyl-1 Hpyrazole ONN O :
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05 1-
{2-[4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ]-1, 3-d

WO Goisan42t yl } prop an-2- one (115 ng, 0.32 nmol PCTES2004/011899

10

15 -

20

25

reconstituted in toluene (5 nL) and treated with 2-
met hoxybenzyl hydrazi ne di hydrochl oride (144 ng; 0.64
mEBkampledl3rol ecul ar sieves (4A 500 ny) . The reaction

SR e Vbl A BTGRP o

ﬁg@q]L%@ﬁ?] -iSyrhidig ate was dil uted W|th et hyl
tat'e (50nL washed with 20 nlL portions of water

and brine. The organic |ayer was dried over anhydrous’
sodi um sul fate and concentrated to an oil. The product
was isolated by flash chdomat ography on silica gel
using a 20-50% et hyl ace exane gradient to
afford 57 ng (45% of

1- ( 2- met hoxybenzyl ) - 5- [ 49frebioxy¢35¢3R) 15

t et r ahydr of ur anyl oxyphen I] 3- rremhyl pyrazol e as a
yell ow foam 1H NWR ( 1.7-2.0 (m
2H); 2.3 (s, 3H); 3.6-4} (m 1H); 5.3
(s, 2H); 6.2 (s, 1H); . (d, 1H):
6.8-7.0 (m 4H); 7.2 (d, 1H. —3953The

foll owi ng conpounds were synthesized in a simlar
manner w{2kﬁ4Méthexyea{(3R)_2&tmhﬁirbfum@1yﬂm¢y@hﬁraﬂ]s1 3-dithian-2- yl}propan-Z-
1- Ben

( ) 1 H)}érxgxpaﬁ gY-Rj/ngH@W'lljl tojuene: (R ﬂL) gnd treated with 2-

¥thd<Hehzyl hyd dihydrochloride (144 0.64 mmol) and molecular sieves
{ﬁ ?%10% g razme_ tet rrgchy%l%c?(ur alr?y% oxyph en} -3-neth

yI (lA; phe myd) - Hﬂdepa;acaszas heatedOytdI00 ﬁ@xfyf ‘w@l[lmrmmmojedﬁo room
(3R -tetr aM/Ocl{r of ur anyl oxyphen

H- @ng GC(u ASIRVGS Yers- rerpg%l/q.g]e‘pﬁ &?at@n é tﬂle filtrate was diluted

lR)ewitgéfh?/h YelE e {300y LaneRRARYd mL%odT&{srBflwa%er'hB%ﬁﬁ&oThe organic

1- fegerRbasatrizgheny dnhyBedud smaumu;fa@ 08 Byndeetratgh yalaméilir Ehe product

%@;@ﬁ%ﬁlb&fi@ggﬁromato grap}Pyy on st (13c|aegel 111521%g V\QO?S%QA'/ tggl4af‘fz:ééte/hexane

aﬁ?ﬂ tera@ﬁab& 8y gh(‘és V4 oﬁ?l(izt%xh&yséﬁvéd)tﬁ%r ﬁiwﬂwhuqsw

yI xyphenyl |- 3- et razol e;
(@ﬁammmembl)@lﬁ'l]fﬁmﬁwﬂrdﬂypﬁaﬂ(@ms 2 Eftlka*hﬁ@m;f gk MR (CDCls;

YT QY RRENE7 3 oo, BY) 329\ S 50); 3.6-4.0 (m, 108D); 4.5 (an, 1HD); 5.3 (5, 2H); 6.2

(s, 1H); 6.6 (m, 1H); 6.7 (d, 1H): 6.8-7.0 (m, 4H); 7.2 (d, 1H). ES-MS [M-+H]+=395.3

The following compounds were syhthesized in a similar manner with different
starting materials:
1-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1H-pyrazole;
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl] -3-methyf— 1-phenyl-1H-pyrazole;
1-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1H-pyrazole;
1—(1—Butyl)-S—[4-méthoxy—3-(3R)—tetrahydrofuranyloxyphenyl]-3-methy1—1H—pyrazole;
1-(2-Fluorophenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1H-
pyrazole; ‘
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5
1- Cycl ohexyl - 3- et hyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur

wapghoxphenyl | - 1H pyrazol e; 1 -Benzyl - 3- et hyP€BUS2004/011899

10

15

20

25

30

-[ 4- met hoxy-3 - (3R)-tetrahydrof uranyl oxyphenyl]- 1
H pyrazol e; Ethyl
3 b(%@hlo[r@l(en}’]r)ét-[wemythexy 3RPR)- mb@af@mwhwbﬁwhyl 1H-
1%yr azol - - yl]acetate;
1-1%(353%9 met hyl phenyl) 3- et hyl - 5-[ 4- met hoxy- 3- (3R) -t et .

r shexgteReny k14 HikthdQ- PYIRRZ @I ehydrofuranyloxyphenyl]-1 H-
aﬁﬂq{ﬁfuwaneq?hyl p%ﬁeéng}rlgé SHet hycl;;QIS [ 4- et ho};(;/fo 3rany oxyphenyl

- (BRyzolsst r ahydr of ur anyl oxyphenyl]-1 H pyrazol e;

> Ry bEnky AP Or OF Gy PR s MRl el
H 1-B)éﬁz’%iQL@hylliigﬂ-n{e?noﬁyﬁ’ﬁ(l.’ym)hétﬁah@ﬁbdfﬂraﬁyloxyphenyl] 1H-pyrazole;
[ 4- met hoxy- 3 -tetr ahﬁdr of ur an;léu oxyphenyl ]
r@ﬂhﬁw-etilyHLS mg@@p@% (3R)-tetrahydro ranyloxyphenyl) 1H-pyrazol-1-
ﬁac taP' nmet hyl phenyl ) - 5-[ 4- met hoxy- 3- (3R) -t et rahydr of
ura Foxyphenyl ]-3-nmethyl- 1H pyrazol e;

1-(-&2 §-ﬁﬁnﬁﬂiylpﬂeﬁﬂ%%thy15& [#Ameeioke3y3R){aRhythefuratyldxygthenyl]-1H-
ur anyl oxyphenyl ]-3-nethyl - 20 1H pyrazol e;
5- I{}ﬂazlﬂ?ﬂ_ftahoxy 3

N @fo%ﬁ ﬁa{}}fp‘i{ ﬁ{/lﬁﬁaéﬁif[yl%gf&@ﬁ%k} 3%ﬁ?%&yﬂly&o@lﬁanyloxyphenyl] 1H-
5 }fyﬂcazl\ﬁet hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ]-3-nmeth
h
B SR bR ety P D g SR ety - L
hy}g,r% (&- phenyl ethyl)-1H pyrazole; 5 - [4-Methoxy-3
- -tet rahydr of uranyl oxyphenyll -3 -nethyl- | -(4-
t r1 (2 Benzmitie tdvd )45 Hdnytthedy- B pB)-wmehwiroSiranyleyphémi]y3 -Baethyl-1H-

%qoi et rahydr of ur anyl oxyphenyl ] - 3- met hyl - 1- (2- qui nox
all?yﬁ % |H 30 pyrazole; 122 WD 2004/ 094411

P@(ﬁﬁ&@ﬁl@%@%) 5-[4- methoxy—B (3R)-tetrahydrofuranyloxyphenyl]-3-methyl-
1H-pyrazole; | ,
1-(2,3-D1methy1phenyl)-5-[4-methoxy—3-(3R)-tetrahydrofuranyloxyphen‘yl]-3-methyl- '
1H-pyrazole; ‘
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1-(3-nitrophenyl)- 1 H-
pyrazole; | :

| ‘5A-[4-Methoxy—3-(3R)-tetrahydrdfuranyloxyphenyl]-3-methy1—1-(2-methylphenyl)—1‘H- '
pyrazole; o
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1-(2-phenylethyl)-1H-
pyrazole;
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1-(4-
trifluoromethoxyphenyl)-1H-pyrazole;
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl- 1-(2-quinoxalinyl)- 1 H-
pyrazole;
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5- [ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1-(4-m
et hoxyphenyl )=3-nethyl -1 H pyrazol e;

wG2(doMathoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyP¢Fus1084/0m1899

et hoxycar bonyl - 3-thi enyl)-3- nethyl-| H pyrazole; 5

1-[2-(6-Fl uoropyridyl)]-5-[4-nmethoxy-3-(3R)-tetrahydro

f uS-dd M SRR3R }eBametrbfirany/lddyphsnydlz bl methoxyphenyl)-3-methyl-1H-
5,—{)4- I\/t-lt_hoxy- 3- (3R) -t et rahydr of uranyl oxyphenyl ] -3-meth

y| BYIRZQ%2_ pyri dyl ) - 1H pyrazol e;  1-

[ 2508- &F ' s -1-(2-methoxycarbonyl-3-thi -3-

[ 451r[r€ti\%i>l(y}gﬁ¥%%§jﬁétﬁé%}?§%%%ng%og yg}rlﬁ}llygxyghenyl ] Y yl-3-thienyl)-3 ‘
- 3methyhyH-pytézopgir azol e. 10 Exanpl e 14 Synthesis of

or gy o SRRy P S pbag bt L Rt B SR  metny-1

2-% Mat:hoxy- 3- (3R) - t et rahydr of ur anyl oxyphenyl } - 5, 5- di
nmet hyl

£1, 3, ﬂdi oxabori nane (87 ny, 0. 28 m’mlg_, '
5- Sl ibethoxy33-E3Ri-etralmidopfranyloxynhenylir amsthel- 1¢@mglyl)- L H-pyrazole;

R TG T R s,

10

~elution from10%to 50%eth

15

20

25

SO| N§ijtazBiext ure which consisted of 7:3:2::DVE H20: Et OH
was placed into a 2.0-5.0 nL Smith Process vial. This
was seal ed and placed into a Personal 20 Chem stry
Er’rﬁ%{g %Ftli4m' zer, stirred for 30 seconds, .and then
heat'e 0 140 C for 120 seconds. The solution was -
t h@ynttledisib RO (3)-DiflhOroblenyd)-8¢[4-anethdLy-Bi3 R}tk alyaibAiiranyloxy-
The _ organic | ayer was separated, dried over Na2SO4,
f i PheyHdlBmyrazpde sol vent was renoved. Purification by
silica gel colum chromatography using a gradient

é | acetate in hexanes
-di fl uor obenzyl )-5-14

provided 72 nmg (79% of

2-{4-Methoxy-3 -(3R)-tetrahydrpfuranyloxyphenyl} -5 ,S-d@methyl- ‘
[1,3,2]dioxaborinane (87 mg ,0.28 mmol), 5-bromo—1—(3,4-diﬂu6robenzyl)-lH-pyrézole
(65 mg, 0.23 mmol), Pd(PPh3);Cl; (37 mg. 0.004 mmol), 2 M Na;COj3 aqueous solution
| (0.2 mL) and 3 mL of a solvent mixture which consisted of 7:3:2::DME:H,0:EtOH was
placed into a2.0-5.0 mL Smith Process vial. This was sealed and placed into a Personal
Chemistry Emrys Optimizer, stirred for 30 seconds, and then heated to 140 °C‘ for 120
seconds. The solution was tﬁen diluted with 10 mL water and 10 mL ethyl acetate. The _
organic layer was separated, dried over Na;SOy, filtered and the solvent was removed.
Purification by silica gel column chromatography using a gradient elution from 10% to
50% ethyl acetate in hexanes provided 72 mg (79%) of 1-(3,4-difluorobenzyl)-5-[4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole as a clear oil. "H-NMR
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25

nmet hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 1H pyr azol e
w@sgooaogd4enr oil. 1H NVR 123 WO 2004/ 094411  PCT/US2004/011899

PCT/ US2004/ 011899 (CDC13, 300 MHz) 8 7.6 (d, 1H)

7.1-6.8 (m 5H), 6.7 (d, 1H, 6.3 (d, 1H), 5.3 (s,

2I—I][CD4113830Q Mszlﬂ)7 6 éld [HB 78- Qm(mYEBI) &7 (d, 2H), €.3n(d,28), 5.3 (s, 2H), 4.8

(M | owi ng unds were synthesi zed

i n(la klii}n‘l}()a?’ Sﬁﬁhﬁ%}? ZAH-W @ eFer B ) 3380 art ng

materi al s:

1-(2,3-Difluorobenzyl)-5-(3, 4-di met hoxyphenyl ) - 1H pyra

zol e;  Fhe fpUowMapoxpoldndy Bere synthesized in a similar manner with different

R) -t ef r ahydr. of ur anyl oxyphenyl] -1-(4-nmethyb enzyl)-1
5%#ﬁ9ﬁ5§6?@3nﬂi (4-tert- Butylbenzyl) 5 - [4 net hoxy- 3 .

.azo | e;
S A oY 1 -
r| 54[élmf[cthexy}%(Blkhmiahydtoﬁdrék@dwpwn’ﬂ]el (4-methybenzy1) 1H-pyrazole;
fl orob

B e AP SRS AR et B dephenyl]- LE-pyrazole;

1 o .
o gi;zyug\héétﬁs § aup@y Flgg%&%mr&wﬁmﬂyﬁ@ (A-SiRhydEalweay)-1H

105 prak@dthoxy- 3- (3R) - t et rahydr of ur anyl oxypheny! ] -1-(3-n

g%? 3{1@@8@8@%%@ Mgﬁ:{ M%etrﬁi}%ro%uranyloxyphenyl] 1H-pyrazole;

1 (4TI BORYG WS%%Eﬁwyl(iRﬂ-teﬁahﬂcﬁoﬁl‘x‘ henyl]-1H-pyrazole;

%,,[ FI uor oben hoxy 2 tetra dro uran
y| ﬁM@hg);}] -3 ﬂ-]{bg@tralﬂﬁr@furanyloxyphenyl] (3—mtrobenzyl) 1H-pyrazole;

f u iﬁ;ﬂ%} ggﬁfg%gﬁy%ﬁé g/og(eyltalgle%)}(/}j Ig(é{ 3@hotx%arr€$}¥y%enzyl) 1H-

15 1- Panzotk;- 5- [ 4- met hoxy -(3R)-tetrahydrof ur anyl oxypheny
] - 1H- yrazol e;

1- 1463 %@b@%ﬂﬁ%m@hm aéiﬁmbs@;ramctrefayany&mhwbmwazme
| SRS e DS PO e .08 sy drofraplampep g -

yIpy@M@nyl] 1 Hpyrazole; 1-(3,4-Difluorob enzyl) 5

il 4- et h 1)-1 H
5 {Fermiloy O m%’é%w%ﬁéﬁ»f S R ke oy |

20 )" % éygﬁ)%‘ﬁ@f}% en y etlg)X%I Z? ‘nle{t) r’%%t)r(ayhyg}ro{%rﬁslylmé rhaeﬁgjl(]j rl(I% pyrazole;
ur bigHFoy gieamyi)-5- Ju-mﬁhme}zﬁ)l(m) ﬁﬁraﬂydrofuranyloxyphenyl] 1H-pyrazole;
Féﬁ-ﬂglé;ﬁ&lgggggrylﬁ) 5 (3( ﬁumfoI 4u9nre?ho§f(ypn§etn9 X)f?g%‘gzé e;

- 5-(3-Fluoro-4-methoxyphenyl)1-(4-methoxycarbonylbenzyl)-1H-pyrazole;
1-(2,6-Difluorobenzyl)-5-[4-methoxy-3-(3R)- tetrahydroﬁlranyloxyphenyl] 1H-pyrazole;
25  1-(4-Fluorobenzyl)-5-(3-fluoro-4- methoxyphenyl) lH-pyrazole
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WO 2004/ 094411 PCT/ US2004/ 011899 Exanple 15 Synthesis
of

wQ@2(/oMathoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyP¢FBSH04011899
methyl- [1,3,2] dioxaborinane o- . ~/ Boo OO 5
1- Br ono- 4- net hoxy- 3- (3R) -t et r ahydr of ur anyl oxybenzene
(SBRamply, 151. 83 mmol ) was added to a flask containing

;gg}%gg{p p*'_l {-M Mqtggx%g rﬁ%_ﬁ) gﬁ réélgagylgg)g ega[]%g -dimethyl-

Afpejzﬁﬁé}farblopﬁaﬁg -78 Cfor 1.5 hours, trinmethyl
ate (0.41 nL, 3.7 mml) in 10 nL of THF was added

and the mxture was allowed to warmto room

t enperature overni ght. The rgacti on was quenched by
the 10 addition of 20 niL. aqueo,us sat ur at ed

sol ution of NH4A and 204A i yl ether. . The
organi c |layer was washedf{with 10 nmi| of water, 10 nL of
brine, dried over Na2S4, ™ and ntrated. The

resi due was dissol ved i 8 nmL of toluene and 270 ng
of (2.6 mmol) 2, 2-dinethyl propane-1, 3-di ol was added.

5 This VVaS—ETS@beldm%ﬂlokﬁBL@R)i@fahﬁdﬁﬁﬂﬁ@ylox@ﬁmt(ﬁmmg, 1.83 mmol)
and diluted with hexanes. The | nsol ubI e or i al

na¥heder te a leskheantaning lppmlh ek BHEs T w@a dieq7s §9¢ under argon
O ganhfv :ll?ﬁfﬁ{l Suf, %;(@qxﬁa%%v&lg%d@é@ gér iR PHLI ik 'oecfor 1.5

usi ng C OITHtO I ent

f rigoars, Qﬁinbmy]m@%eem lay |mIa,C3e’l aingol) lnnl (hﬁka)rﬁ a%1nr wasgadded ]19& the mixture
mg (35% of

2- 'tvas ﬁmﬁ% VRTRRF QR TIPS YRSt 0 B At was quenched by the

5,
10 1 m&%@ 11&? Jog %% %M)ﬁé( %ﬁ%a%ﬁ%?lgl"u@ﬁ i)f&\l’ﬁ‘;g?%nd()%({) mi; Ho)f’ diethyl ether.
6. Bhe ckgadikllayebwas (vayhe@fyith U0 mL(dﬁwa3¢ﬂ) 10 B1l9efrBie( dnied over Na;SOq,

%o&cqﬁx‘%?ﬁ%g‘fgdﬁwas di snivec?iFPl 18 mL oétoluen'e_gnd 270 mg of (2.6
%ﬁ @%gi)a né ¢ L ABYHEOIdaCANThRXYRMRMKA ko reflux for 4 hours,
et hanol 125 V\i/) 04

1094411 PCT/ US2004/ 011899
conpentrated and diluted with hexanes. The insoluble material was washed three times
15  with hexanes. The combined organic layer -was removed and the product was purified
| using column chromatography using a gradient elution from 10% to 100% ethyl acetate
in hexanes to give 198 mg (35%) of 2'—[4-methoxy—3-(3R)—tetrahydfofuranyloxyphenyl]-
5,5-dimethyl-[1,3,2]dioxaborinane as a clear oil. 'H-NMR (CDCls, 300 MHz) & 7:41 (d,
1H), 7.3 (d, 1H), 6.9 (d, 1H), 5.0 (m, 1H), 4.0 (m, 3H), 3.9-3.8 (m, 4H), 3.7, (s, 4H), 2.1

20 (m, 2H), 1.0 (s, 6H):

Example 16
Synthesis of 1-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]ethanol
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0:CY OH OAflask containing 1.7 g (7.5 muol ) of
4- met hoxy- 3- (3R) - tetrahydrof uranyl oxybenzal dehyde and

w(Q 200a943i1 THE was cooled to -78 C under argon PENUSHN0011899

10

15

20

m (3 M of MMyCl was slowy added. The reacti on was
stirred at room5 tenperature for 12 hours and was
quenched by the additionjof 100 nL of saturated
aqueous NHAC . The aqueo@ yer was extracted with 3
X 50 nL of ethyl acetate a t he conbi ned organic
extracts were dried overyfa80A iltered and
concentrated. Purificatfon by &ilica gel colum

chr omat ogr aphy using a di ent "elution from50%to
100% et hyl acetate in h nes yielded 1.46 g (80% of
| --[4-met hoxy-3-(3R) 10 tetrahydrofuranyl oxyphenyl ]

- et hanoh fask aomhintrng 1ISDEI(TS mirhbINVRA-EEDEEE3/-3-8IR)-MHz) 6

ZLiggrg}g{dgsfgbgénygqulpé&alﬁégbyﬁe agii{)% 5 (Irlni g% %%{F vé%s%o_%le% tg T8 °C under argon

( !\% = % eyl t hasi s, of red at
S o N P P e s Sastion s sed oo
e temperaQife Gor 12 Ryird atidumasafubnched by oimasdeitiéh & IO MR oBsaturated

nmol ) was _added to a fl ask
nnqﬂugaowﬁHA;CI ‘The aqueous lgysér w%g Q}Et%c?eldnxgith %7{4? 0 I%L( o6f e%hyl acetate and

1- tﬁ&é 8@?‘15?&& ¥¥ g%&ﬁg&)cral::t@ LA RRY O Yﬂ’f@leeﬁ}élnh %Eﬁ@ﬁﬁ‘ﬁted

he m xture was stlrre room
t ePméfication by bidica gelecohoun clanmatolgephp lusidg a@admrtelutlon from 50% to

4SS R il A
DU A AT B IS ot 001005

gi 6/@ (th, ZHy 5(BEH) 11 4 3-(lnd 1 Hpt4d R B- (8, (4BH) 3.8 (s, 3H), 2.1 (m, 2H), 1.4 (d,.
tet rahx/?r of ur an§l oxyphenyl ] et hanone -as a white solid.

Example 17 ‘
Synthesis of 1-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyljethanone

Pyridium chlorochromate (2.8 g; 12.3 mmol) was added to a flask contaﬁning
1.46 g (6.1 mmol) of 1-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]ethanol and 65
mL of CH2C12.' The mixture was stirred at rodm temperatire for one hour and the solids
were filtered through silica gel, rinsing with 200 mL ethyl acetate. The solvent was
removed and the residue was purified by column chromatography using a gradient elution
from 20% to 50% ethyl acetate in hexanes to give 1.2 g (83%) of 1-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]ethanone as a white solid._ 'H-NMR (CDCl, 300 MHz) 6
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126 WD 2004/ 094411 PCT/ US2004/ 011899 7.5 (d, 1H), 7.4
(d, 1H), 6.8 (d, 1H), 4.9 (m 1H), 4.0-3.9 (m 3H),

w@2@40m41H), 2.5 (s, 3H), 2.1 (m 2H). (M-1)ECPBF2084/011899

10

15

20

-‘50% et hyl acetate in hex

Exanpl e 18 5 Synt hesis of

3-[4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 3-
oxpprépifHnalddenhyide 68 @, 0H),d. A nsushesAdr o (mf 3RS &ifm, 4H), 2.5 (s,
hydri de (60%suspeqgsion_ in mneral oil, 210 ng, 5.25
mw%ﬁ{)»%'r]n&% Zﬁ) zwﬁﬂlEzWraer argon was treated

sequentially with 0.4 nL (4.77 mmol) of 10 ethyl

formate and a solution of 939, ng (3.98 mml) of

1- Edamplehi@xy- 3- ( 3R)

tetrahydrof ur | oxyphenyl ] et hanone in .2 of . THF.
TraviBkh o S e e ESTa - g Ry e o ur e
fonoi)rBﬁMhﬁld’eh?@éj then acidified with 0.5 N HCO to pH
2 and extracted with 3 X 10 nL of ethyl acetate. The
organic layer was dried pver Na2SO4, filtered and  the

sol vent renoved. Purifica by col umm chr omat ogr aphy
on silica gel using a 15 g ent elution from20%to

i 2R
@ hed 218 ng (21%  of
3-

[ 4- met hoxy- 3- (3R) -t et r giydr of urgnylooxyphenyl ] - 3- oxopro
pi onal dehyde as a yellowdsolid. 'H NWR (CDA 3, 300
MHz) 58 .0 (s, 1H), 7.6-7.5 (m 2H), 7.4 (d, 1H), 6.1

(d, * 1H\ suépeBsibiof dddium hyride1ic0%Buspehsdon(ia midkial 0i2.22 0 mg, 5.25
(m 2H). (M+rl)= 265.2 '20 The foll ow ng . conpounds were
symiedsin Aaalioh TAsinder angomish Epatas s3dugntialr wih 0.4 mL (4.77 mmol) of

(R AR Sibtofe AR G O BT 9T bl msteng 6

netetrdh@reiueingloxyflidmylJethanone in 2 mL of THF. The resulting mixture was stirred

1-[4- met hoxy- 3- (3R) -t et rahydr of uranyl axyph []-1,3-di -

o BORTE ARl Fatugetpr %ozﬁe%ﬂégmaﬁdl%ﬂﬂ%égéﬁ] %ﬁ@@? 2 and extracted

EX\@HPB@( 18mr of ethyl acetate. The organic layer was dried over Na,SQOy, filtered and
the solvent removed. Purification by column chromatography on silica gel using a

gradient elution from 20% to 50% ethyl acetate in hexanes furnished 218 mg (21%) of 3-

[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-oxopropionaldehyde as a yellow
solid. '"H-NMR (CDCl;, 300 MHz) § 8.0 (s, 1H), 7.6-7.5 (m, 2H), 7.4 (d, 1H), 6.1 (d,
1H), 5.0 (m, 1H), 4.0 (m, 4H), 3.9 (s, 3H), 2.2 (m, 2H). (M+1)=265.2

~ The following compounds were synthesized in a similar mamner with different
starting materials:
4.4 4-trifluoro-1- {47rﬁethoxy-3 -[(3R)-tetrahydrofuran-3-yloxylphenyl}butane-1,3-dione;
Ethyl 1-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1,3-dionebutanoate.
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Synt hesi s of
3-Di net hyl am no-| - [ 4- met hoxy- 3- (3R) -t et rahydr of uranyl o

wogeo4pany | ] propenone o 0 0 5 To a sol uti on OPCHUS2003011899
(1.86 mmol ) of 1-[4-nethoxy-3-(3R)-
t et rahydr of ur anyl oxyphenyl ] - et hanone in 15 nL of DWW
waExadpked90. 30 nL (2.24 mmol) of
N, N-di net h or mam de, di hyl acef gl,, .The resultin
S - Heme R ol B e RS Ay b -
to }@gﬁg gture and quenched by the addition of 25
mp%e?g'a& . the m xture was extracted with 4 X.25 nL
of ethyl acetate ang the 10 conbined organic fractions
were dried over Na filtered and concentr at ed.
Purification by colu r omat odr aphy over silica gel
using a gradient el No0% CH2C12 to
90: 10: 5:: CH2C12: Me il pr ovi ded 257 ng (56% of
3- :
di met hyl am no-1 - [ t hoxy- 3- (3R).-t et rahydr of ur anyl oxy
phenyl ] propenone as a yellow oil and 115 ngy of the

5 startingo keslansn oﬂMNBé{.m&q 1) 300 [MirthdxyB-BR)s,
1H, 7.7 (d, 15 1H, 7.5 (m 2H), 6.9 (d, 1H,6 5,7 (%:
1Hptralsydrofranytoryphepyli-qthranosa in) 15 mLof QIVIF 2145 addedy).pd mL (2.24
%@éﬁ%ﬁ;g%di%@hyﬁ%nﬁa&ﬂ% d?rmthyl( Mg‘gai.:‘%ﬁgre%ulﬁﬁg Bk RirQas heated to
1- {4 Wetoh 08 ypte by cdolfdtorebhauyipaluddiind @tenelieydryothe pddition of 25

nyl oxy- 20 phenyl]-1] Fl--pyrazole 0)d Y N ‘00
B0 4 Do Ao P IR0 PGS ML of ethyl accats and the

10 3 éoﬁiﬂyg%cgcgﬁ%gg’ f{ag@ﬂst\@ré BHYALRS 1560, frtieRiaeRY chbadnBXRa.
r opi onal deRydée
* Purification by column chromatography over silica gel using a gradient elution from
100% CH,Cl; to 90:10:5::CH2C12:MeOH:NH40H provided 257 mg (56%) of 3-
dimethylamino-l-[4-methoxy—i3-(3R)-tétrahydrofuranyloxyphenyl]propenone as a yellow
oil and 115 mg of the starting ketone. 'H-NMR (CDCls, 300 MHz) & 8.0 (s, 1H), 7.7 (d,
15 1H), 7.5 (m, 2H), 6.9 (d, 1H), 5.7 (d, 1H), 5.1 (m, 1H), 4.0 (m, 3H), 3,9 (s, 4H), 2.9 (s,

3H), 2.8 (s, 3H), 2.2 (m, 2H). (M+1)=292.1

- NH4

Example 20 :
Synthesis of 1-(4-Methoxyphényl)-5—[4-methoxy-3-(3R)—tetrahydi-ofura'nyloxy-
20  phenyl}-1H-pyrazole :
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ng, 0.17 mmol ), 4-nethoxyphenyl hydrazine
hydrochl oride (36 ng, 0.20 mmol) and 1.7 nL of

wetdvanod4iivere conbined in a 0.5-2.0 nL Smth PPODESH04/011899

10

15

20

25

30

Vial. The vial was sealed - and heated to 140C for 300
seconds using a Personal Chem stry Enrys Optim zer.

The 5 sHl4-dfdthawys3-(Fieeeshyandupuyiokiptenyds-byopsopionaadehyde (45

P8, SbU RS 00T SO RYAPR A0 AT e PR e S ba) oD end 1.7

MOy @F%ha061 ere combmed in a 0.5-2.0 mL Smith Process Vial. The vial was sealed
(4- met hoxyph (D-é/ - [ 4- met hoxy- 3- (3R) -t et r ahydr of ur any

| oau;dﬁt@ewgl Itg 14 C@fqré&ﬁ)@lsec(mgs Bsing g Bmog@@l@mmtﬂ Baorys Optimizer. The

4”)0 v%’c Bay H?HlOVfal)a d 8u11ﬁ{agon %M)sihoﬁ ggl {oﬂm& Egu‘o 8 tc%r%)rﬂgl using a
( Ngradiieh elutforOfdr2024 - 100Mdih 73R &aR ihBexatles pfovideawionsg (65%) of 1-

conmpounds were synthesized in a simlar nanner with -
di (Hfreetboxyphsnd)-SilAgnetheret3-43R)-tetzaltydrofuranyloxyphenyl]-1H-pyrazole as a
enzyl

e héaﬁ%#[ﬂﬁmq 300 DA 7.6 (0430, 7 2485 3H) 69 (m, 4H), 6.5 @

cafrpp¥y t?H 1H), 3.9-3,7 (m, 10H), 1.9 (m, 2H). (M+1)=367.2
1- E@gz I(-a - <thox32 3- 3R§mtet r)ahyérrnofugaglyl o)xypheny

l']-3- trlfluororrethyl IH- pyrazole; 5 - [4 Met hoxy- 3

] § r3|R % |_ L ﬁéh%/)%r ogf g%ﬁp&lr@@@&?% Eéﬂ&lﬁl?ﬁﬂ ina ¥1m1§ar manner with different
[Sﬂ&ﬁngﬁ{aMMB (3R) -tet rahydr of ur anyl oxyphenyl ) - 3-tri

fl uoronet hyl -1 H pyrazol - IcLacetate;

i WBE - 3D &7 b iy dio Grhisepheng JHpstazple-3-

flu xg@%hyl-ll—l—pyrazol 1- yl]acetic acid; |sopropyl

[5° ZP Ehoxy 3-(3R) - t.et rahydr of ur anyl oxyphenyl )-3-tri

f | uBeRARS ML mbthbx PYI(BR Pletrahydryfufandt@typh&iyl R3-trifluoromethyl-1H-
1-(3-Fl uof%benzyl) 5( [ 4- met hoxy- 3- (3%? t et rahydr of uran
ylm’i%@ 2nyl]-3-trifluoromethyl- 1 H pyrazol e;

= LA VRO A R L SO AT O

pSIEﬁzolleet rahydr of uranyl oxyphenyl] -1 H pyrazol e;

7 Feg}ﬁlz[;?r(45n<[th0%¥ﬁ%&btegfﬂf{}@lmMW%WW@%)&WOM?}H%W-PWZOL

'] }ﬁho%&eazol e-.3-
[5-(4-Methoxy—3-(3R)-tetrahydrofuranyloxyphenyl)—3-‘triﬂuoromethyl-1H-pyrazol—1-
yl]acetic acid; |
Isopropyl [5,-(4-me%hoxy-3-(3R)-tetrahydrofuranyloxyphenyl)—3—triﬂuorqmethyl—lH-
pyrazol-1-yl]acetate; t "
1-(3-Fluorobenzyl)-S-[4-methoxy—3—(3R)-tetréhydrofuranyloxyphenyl]-3-triﬂuoromethyl-
1H-pyrazole; -

| 5-[4—Meth0xy—3-(3R)—tetrahydrofuranyloxyphenyl]-1—phenyl—lH-pyrazole;
1-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;
thyl 1-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1H-pyrazole-3-
carboxylate; |

1-(4-Methoxyphenyl)-5- [4-methoxy—3 (3R)-tetrahydrofuranyloxyphenyl] 1H-pyrazole;
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30 carboxyl at e;
1- (4- Met hoxyphenyl ) - 5-[ 4- net hoxy- 3- (3R) -t et rahydr of ura

wmgdoenyphenyl -1 H pyrazole; 129 WO 2004/ 0944RAT/US2004/011899

10

15

20

- 25

aqueous Iayer was e

PCT/ US2004/ 011899 5-[ 4- Met hoxy- 3
- (3R) -t etrahydr of ur anyl oxyphenyl ] -1-(2- phenyl ethyl)-1 :
H- py4-dMahey-3-BRMteRhuairofatiyldxypbenyl | Mmhm&qthﬁ)-lﬂaowazole;

L L PR R S BT o

yl oy dr loxyphenyl]-1H-
FE”%E&E@%%WE BEBL B Ry o o

r| s [ 4dMahethd SRR tghydrdfdranyloxyplaenyl je -(4- tnﬂuoromethoxyphenyl) 1H-

{) thoxy 3- (3R) -t etrahydrof uranyl oxyphenyl']-1-(2-p

¥919'%1 H pyrazole; 1- (2 B ‘

eng gﬁ-ﬂéﬁ&!}yig 30 ettaliRl yPhenirl] 1- (2-pyr1dy1) 1H-pyrazole;
et rahy yrazol

rofurany oxy
5 (:ezﬁenmtmamlmbtﬂablmptﬂnenyB)(3R¥ @&ttahﬁdﬂ@@)@l@ﬂ@ﬂwh}mﬂ] 1H-pyrazole;

1- ? %ﬁ %é‘loﬁ% %ﬁﬁ&ﬂ%ﬁ@e’%‘ﬂ{ -h-Frpsihoxy P Henaf 34 gweydr of ura

nYi g2<- -gdl-h?eﬂiﬂx@ »3-ER)- tetrahydrofuran loxyphenyl]-1H-pyrazole;
£ 6- Fluoropyr| yI)] [ 4- net hoxy- 3- (3R)-tetrahydro

f ut-42r{0-Olpperomdy])1-5- FHWh@Wﬁ'@R) E%ahxﬂr@fumywmh@M]slH-pyrazole-

of ,

1- (4- Met hoxyphenyl ) - 5- [4 nmet hoxy- 3- (3R) -t etrahydrof ura

nyEexmpleienyl ] - 1H- pyr azoI e o DCl N OOn 0151 3

-Di rretﬁ | am no-

-1 &ynﬁbmm&l @-Moxmhneahwr[&fmp&wyéx@wéﬁwywr@&gﬁamoxy-

nrol ), 4- nmet hoxyphenyl hydrazi ne
hy%?%@ﬁlorl e%?§64 ng, 1.74 mol ), and 5 nL of

et hanol were conbln?d ina2.0-5.0 nL Smth Process
Vial. The vial was osealed and heated to 140 C for
300. seconds, quenche th 10 nL of water, and the 20
dwith 3 X 10 nL of ethyl
acetate. The conbi ngd orga Ig) fractions were dried

over Na2Ss™4, filt &'UHcent rated. Purification
by silica gel d o

Q
\

' 3-Dimethylamino-1-[4-methoxy-3- (3R) tetrahydrofuranyloxyphenyl]propenone
(461 mg, 1.6 mmol), 4-methoxyphenyl hydrazme hydrochlonde (304 mg, 1.74 mmol)
and 5 mL of ethanol were combined in a 2.0-5.0 mL Smith Process Vial. The vial was
sealed and heated to 140 °C for 300 seconds, quenched with 10 mL of water, and the
aqueous layer was extracted vﬁth 3 X 10 mL of ethyl acetaté. The combined organic
fractions were dried over NaySQy, filtered and concentrated. Purification by silica gel ;
column chromatography using a gradient elution from 20% to 100% ethyl acetate in
hexanes provided 436 mg (75%) of l-(4-methoxypheny1)—5-[4—rflethoxy-3 -(3R)-

“ tetrahydrofuranyloxyphenyl]-lH-‘pyrazole as a brown solid. 'H-NMR (CDCls, 300 MHz)

8 7.6 (d, 1H), 7.2 (m, 2H), 6.9 (m, 4H), 6.5 (d, 1H), 6.4 (d, 1H), 4.6 (m, 1H), 3.9-3.7 (m,
10H), 1.9 (m, 2H). (M+1)=367.2 -
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col um chr omat ogr aphy using a gradient elution from
20% to 100% et hyl acetate in r hexanes provided 436 ny
W@ 7891 1- (4- met hoxyphenyl ) - 5-[ 4- met hoxy- 3- ( B&J/US2004/011899
t et r ahydr of ur anyl oxyphenyl ] - 1H pyrazol e as a brown
solid. 1H NWR (CDC13, 300 MHz) 25 6 7.6 (d, 1H), 7.2
(m 2H), 6.9 (m 4H), 6.5 (d, 1H), 6.4 (d, 1H), 4.6
(m 1H) . 3.9-3.7 ( 10 1.9
15 vey 368 e Saerhoih ot Dribuiseiin 4 SriTRgn: wits cierent
CoRpaipdsategile: synthesized in a simlar manner with
different starting materials:

1 Bdpengyl-5(3-Bupronbinstlipxyphdanokyidhemaeylel H pyrazole; 5
IEII% {tSh[él—metBO)(% &)(3529 {eijrgmlcgoﬁ y}%xwpe%Wazo -]1 -a/y} acetate

0| 53(3)4L]})1n@&1@c§)@)§)ﬁenyl) 1- (4 fluorobenzyl)-1H-pyrazole;
5 g - Di net hoxgph % -1-(4-fluor obenzyl )-1H pyr azol e

N 5(3(4 Dimehersp ofh OILYP t H&pyiEelsy | ) -
e S N g%%%leph
enyl[}l——ﬂ;kblﬁydfrﬁylg?--ethyhndaﬁoll) -6- }(,jl] -1- (|4 methoxyphenyl) lH-pyrazole
et | ndazo

10 en% leetpp)@yfaé%%) @traliyﬂromranyloxyp?lenylfll ][4 (4-morphohny1)phenyl] 1H-

hgrg@ thoxy- 3- (3R) - tetrahydr of ur anyl oxyphenyl] 1-14-(
4-nor phol i nyl ) phenyl ]-1H pyrazol e;

. 11{(4-Caasdxyr gty 4- nﬁiﬂo&y{ﬁe@m)xytra'hydrofuranyloxyphenyl] 1H-pyrazole.
- (3R) -tetrahydrof uranyl oxyphenyl]-1 H- pyr azol e.

Exanpl e 22 15 ‘Synt hesi s of '

5- g3afhfd gpent yl oxy- 4- met hoxyphenyl ) - 3- net hyl - | - phenyl

-lH pyrazole. UNN 1/ A solution of

15 5- Sydmhens 8f Srt3-Qipickdpeptydonyt-4- hﬁtmy@hehﬂ)-eaﬁe&ym-plﬁngmH-
&‘% F 5 nL of THE was cooled to -78 C and
t - BUt3#PY% t hi um (0.47 nL, 1.7 Min heptane) was 20
slowy added. The m xture was stirred at -78 C for 1.5
hours and then zinc chlogide ‘

Oy

A solution of 5-chloro-3-methyl-1-phenyl-1H-pyrazole (61.8 mg, 0.32 mmol) in 5

mL of THF was cooled to —78 °C and t-butyllithium (0.47 mL, 1.7 M in heptane) was

20  slowly added. The mixture was stirred at ~78°C for 1.5 hours and then zinc chloride
(1.56 mL, 0.5 M) was added and after stirring at —78 °C for 15 minutes was warmed to
room temperature. A solution containing 4-bromo-2-cyclopentyloxy-1-methoxybenzene
(148 mg, 0.54 mmol) and Pd(PPhs), (35 mg, 0.03 mmol) in 1 mL of THF was added and -
the reaction was heated to 60 °C for 12 hours. The mixture'was diluted with 20 mL of

25  ethyl acetate and the organic layer was Washed with 10 mL of a saturated arnmdﬁium
chloride solution, 20 mL of water and 20 mL of brine. The organic layer was dried over

sodium sulfate, filtered and concentrated. Purification by silica gel column
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(1.56 nL, 0.5 M was added and after stirring at -78 C
for 15 mnutes was warnmed to roomtenperature. A

WG odoudant cont ai ni ng PCT/US2004/011899

4- br onp- 2- cycl opent yl oxy- I-nethoxybenzene (148 ny,
0.54 nmol ) and Pd(PPh3)4 (35 ng, 0.03 mml) in 1 n of
TI—IEhmmgtOgCRﬂ)hM using a gridentefiondronmae%eie a0 %ethy agefaie in exanes

12 h he ture di | ut rrLof
ot wyf’cfj g & S SRl by Bl ey B
Fle. SEI MR D@gﬂé 91(indSHY @.81trh O1H), 83 (AL1H), 6.3
of %e? and ZOQ%_ 0 EP%Z%FJ{]e(or ga?ﬂ C fayer) vvas( ) S
dr 1 EY 4oV, 1E)p8li8 | {m B0l 2at(s,3H)i 1.7dr 2t afil). ddhiderd4%t ed.
Purification by silica gel colum 131 -WO 2004/094411
PCT/ US2004/ 011899 chr omat ogr aphy usi ng a gradi ent
5: glt 'dgngéél %ﬂo%@r(g BmpBIARI WYk Salat&l i R@XARCHanner with different
Qt@timgmatbeprmm yI oXy- 4- met hoxyphenyl ) - 3-met hyl -1 - phenyl

! g}[% ﬁ%{ t%oy ?é?)lé}_%g"\ﬁ)ﬁgﬂ ylgxygohenm-gﬁg{f&l%féﬁq%ﬂi%_}?b’enzyl)-1I—I—
3 fole3H). 2.4 (s, 3H), 1.7-1.5 (m 8H). (Mr1)=349.1
5 e follow ng conpounds were synt hesi zed in a *

103|mlar manner with different starting materials:

sol uti on nade // F
N~N F

15

20

25

y-3- (3R) -t et rahydr of ur anyl oxyphenyl ]
fﬁmf’{ﬁ@?ﬁxuor onmet hoxybenzyl)-1 H pyrazole. 10

th6si? of {SMaVIRERIxS-P{3R)-tetrah drofuranyloxyﬁ)henyl] -3-trifluoromethyl-
{5 - Met hoxy 3R) -tetrahydrof uranyl oxyphenyl ] -3-tri

fl rR)’rlfezMyll-yl}il igyeislzol - 1-yl Yacetic acid VOF NF O
O- OH 15 .

{5-[4- Met hoxy- 3-(3R) -tet!‘)ahydr of ur anyl oxyphenyl ]-3-tri
fl uoronet hyl --pyrazol -1- y etic acid ethyl ester
(239 ng, 0.58 mmol) was di ved in % nL of a

‘ {5-[4-Methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-3-tﬁﬂuoromethy1—pyrazol—1-
yl}-acetic acid ethyl ester (239 mg, 0.58 mmol) was dissolved in 5 mL of a solutlon made
of35¢ KOH in 25 mL water. The reaction mixture was diluted with 100 mL of
methanol, heated to 100 °C for 1 hour, and cooled to room temperature. Acidification
with 1N HCI resulted in the formation of a white solid, which was isolated by filtration to

- give 100 mg of {5-[4-methoxy-3- (3R) tetrahydrofuranyloxyphehyi]-3-triﬂuoromethy1—
~1H-pyrazol- 1 yl}acetic acid. "H-NMR (CDCl3, 300 MHz) 6 6.9 (s 2H) 6.8 (s, 1H) 6.5
(s, 1H), 4.9 (m 4H), 4.0 (s, 4H), 3.9 (s, 3H) 2.2 (s, 2H). (M+1)

The following compbunds were synthesized in a similar manner with different
starting materials: A
1-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole-3-carboxylic

acid;
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of 35 g KOH. in 25 nL water. The reaction m xture was

diluted with 100 nL of nethanol, heated to 100 C for 1
whewn/09end cool ed to roomtenperature. AcidifiPel/Us2004/011899

with INHCO resulted in the formation of a white

solid, which was isolated by filtration to 20 giv

10®-(4l¥1§3adfoxybenzyl) -5-[4-methoxy-3-(3R)- tetrahydrofuranyloxyphenyl] 1H-pyrazole;

t ho tetr ran henyl ]1-3-tri
{1 SRRy D b or g R et A H TN AR
(CDClS 300 MHz) S 6.9 (s, 2H), 6. 8 (s, 1H), 6.5 (s,
1H, 4.9 (m 4H), 4.0 (s, 4H), 3.9 (s, 3H, 2.2 (s,
2HExaifapbd 24 The f ol | owi ng corrpounds were synt hesized in

5 ﬁaggxﬂhlg?alé OPR n(g %luorop enylf) ; e{rse[rat me oxy t361{351) r}gtrahydrofuranyloxy-

1- 3 Zriliflo FlAG Ry BadoR )yl fRetaniier Of ur anyl oxypheny
I]Egél—}é%jyr azlo | e- 3- ca?mgxy lic Y%’;\Cl d; 132 WD 2004/ 094411

PCT/ US2004/ 011899

1- (4- Car boxybenzyl) -rret hoxy 3-(3R)-tetrahydrofura
nyl oxyphenyl ] -1 F - (4- Car boxyb
enzyl )-5-(3 -fl uor 4 nmet \% penyl) 1 H pyrazole.

Exanple 24 5 Synt
N- ( 3- Fl uor ophenyl ) {5 4; met hoxy- 3- (3R) - tetrahydrofu

ranyl oxy- phenyl] - 3- trCPfI or onet hyl pyrazol -1-yl }
acetamde o F NNFF o b\F A sol ution of

{5-[ 4- net hoxy- 3- (3R) t et r ahydrfof ur anyl oxyphenyl | - 3-
trifluoronethyl - yrazol tacetic acid
0,13 moliyrar R AR M T RS

R L S SEPS BRULELIN 6488 of S § 81 of DV v

10 ( 38edtéd with IR)]BT(BB )nga@&Zmamol)hdmoptaprytﬂtylaninel(b&@ 0.22 mmol), 3~
L MBogyY CAdde B2 TIERG: a5k Bt C4 Uy B A @D dpdniasdfen strred at
aRFooﬁ?ﬁ%@}ajtﬁle Iy MBS h?ﬁje WhtthnkPasiiiu®dd Wak €6 m116r dthylQketate; the

organic layer was separated and sequentlally washed with 10 mL of water, 10 mL of IN .
HC1, 10 mL of saturated NaHCO3, and 10 mL of brine, dried (Na,SO,) and concentrated.
15  Purification by silica gel column chromatography usiﬁg 10% ethyl acetate in hexanes
o provided 21 mg of N-(3-fluorophenyl)-2-{5-[4 —methoxy—3 (B3R)-
tetrahydrofuranyloxyphenyl]-3-trifluoromethyl-pyrazol-1-yl} acetamide as a white solid.
'H-NMR (C]ADC13,’3OO MHz) 5 8.6 (s, 1H),‘7.5- (d, 1H), 7.3 (m, 1H), 7.1-7.0 (m, 3H), 7.0-
6.8 (m, 2H), 6.6 (s, 1H), 5.0 (m, 1H), 4.9 (s, 2H), 4.0-3.9 (m, 7H), 2.2 (m, ZH).
20 N |
The following compounds were synthesizbd in a similar manner with different
- starting materials: .
N-Cyclopropyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl] -pyrazol- 1 -
yl}acetamide; t |
25  N-Isopropyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-

yl}acetamide;
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HCl, 10 nmL of saturated Na.HCO3, and 10 nlL of brine,
dried (Na2S04) and concentrated. 15 Purification by

wa@Rdosos4gel col um chr omat ogr aphy usi ng 1. 0% epdilyiUS2004/011899

acetate in hexanes provided 21 ny
of N- (3-fl uorophenyl ) - 2- { 5-[ 4- met hoxy- 3- (3R) -
t a"tT-rPathyif.?e{ﬁf‘hmﬁlmxwﬂa@@ﬁﬁ:tr&-yﬂmflﬂliauﬁpm’lth\?hy]ﬂ pw;azalz biyl}acetamlde,

VB @Caihﬁ%gﬁe-[ﬁ%eﬁw%t -y 'p#zydﬁﬂﬁga%%&ia%%?ﬁpmebl-

(9 3bbamide. 0- 6.8 (m 2H), 6.6 (s, 1H), 5.0 (m 1H),

479" (s, 2H), 4.0-3:9 (m 7H), 2.2 (m 2H). 20 The

10

15

20

25

fol l owi ng conpounds were synthesized in a siml| ar
ner wi.th different starting materials: '

lblﬁrz pyl - 2-
%y[nfén&%tmxyl-ﬁeﬁz?yﬁi)s m%éﬁbxﬁaqﬁmawhwmmwoxpym@u 1H-

- yl} acetam'd

I\I—p)s”@mltipyll}PlZlPPB - ﬂl anst héksBealesﬁR)‘t-tn@thm;&iEiﬁ)uﬁeﬁﬁyvéw-

bAT ORI Py nde 192 YO 200409441

{5- [4 nmet hoxy- 13- (3R) t et rahyd ofuranyl oxyphenyl ] - pyraz
-2

ol - -yl} acetam N, N-Di e

{5- [4 met hoxy- 3 R) tet gﬁhydr anyl oxydahenyl] pyraz
ol- I vyl} ac Hde X ang St fiesi s of-
2-{1-Benzyl - 55k 4 rret y-3- (3R of ur anyl oxyph .
enyl]-1H pyfa oI -yl} propans o
. 1-{1- Benzyl - oxy-3- (3R ahydr o-

furanyl oxyp h enyl H pyrazol - } eth an onne o0 o

off o NNNNNoO O IO A solution o

Rt L SR e R

.0 p@ﬁaz[ﬂ@3 “JarbbxAiddcidéthiHstenaisidang| 034 mmol) in 3 mL of THF was cooled

to —78 °C under argon and MeMgCl (0.34 mL, 3.0 M) was added slowly. The solution
‘was warmed to room tempera’zure' over 2 hours and then 10 mL of saturated aqueous
NH,C1 was added. The mixture was extracted with 3 x 10 mL of ethyl acetate and the
combihed organic fractions were dried over Na;SOy, filtered and concentrated.
Purification by silica gel column chromatography using a gradient elution from 20% to
50% ethyl acetate in hexanes yielded 55 mg of 2-{1-benzyl-S-[4-methoxy—3-(3R)-
tetfahydrofuranyloxyphenyl]-1H-pyrazol—3 -yl}propan-2-0l A as a clear oil and 20 mg of
1-{1 -benzleS - [4—méthoxy-3—(3R)-tetrahydrofuranyloxyphenyl] -1H-pyrazol-3-
yl}ethanone B as a clear oil. 1H—NMR (CDCls, 300 MHz) A 8 7.3 (m, 3H), 7.0 (d, 2H),
6.9 (m, 2H), 6.6 (d, 1H), 6.2 (s, 1H), 5.3 (s, 2H), 4.6 (m, 1H), 4.0-3.7 (m, 7H), 2.0 (m,
2H), 1.6 (s, 6H). 'H-NMR (CDCls, 300 MHz) B § 7.3 (m, 3H), 7.0 (d, 2H), 6.9 (s, ZH),
6.8 (s, 1H), 6.6 (s, 1H), 5.3 (s, 2H), 4.6 (m, 1H), 4.0-3.7 (m, 7H), 2.6 (s, 3H), 1.9 (m, 2H), —
(M+1) A 4092 B 393.2 |
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to -78 C under argon and MeMgCl (0.34 nL, 3.0 M was
added slowy. The solution was warnmed to room

wo eovpeseture over 2 hours and then 10 ni of sarCF/ES®O4/011899

10

15

20

25

aqueous .NHACl was added. The mi xture was extracted
with 3 x 10 nL of ethyl acetate and the 15 conbi ned
or@&?ﬂlplef%actl ons were drl ed over Na2SO4, filtered and

cat | col u

cry ORaEBEPER Dol s R RS R oG S peny-1-

Rk6ly3-yBasstRagoli N hexanes yi el ded .55 ng of
2-{1- benzyl -5-[4- met hoxy- 3- (3R) -
t et rahydr of ur anyl oxyphenyl ] - 1H pyrazol - 3-yl } pr opan- 2=0
1 Aas aclear oil and 20 ng of 1- {
1- benzyl - 5- [ 4- net hoxy- 3- { 3R) - t et r ahydr of ur anyl oxypheny-
l]-1 Hpyrazol-3 20 yl}e e Bas aclear oil.
1H NWR (CDC13, 300 MHz) A 3 (m 3H, 7.0 (d, 2H),
6.9 (m 2H), 6.6 (d, 1 , 0. H, 5.3 (s, 2H),
4.6 (m 1H, 4.0-3.7 (pA 7H), (moH 2H), 1.6 (s,
6
2

H. ' H NWR (CDCL3, 30 ) B'5 7.3 (m- 3H), 7.0 (d,
H,' 6.9 (s, 2H, 6.8 ¢s9 1H}~6.6 (s, 1H), 5.3 (s,
2H), 4.6 (m 1H), 4.0-3.7 (m , 2.6 (s, 3H, 1.9
(m 2H)," (M1) A 409.2 B 393225 134 WO 2004/ 094411

‘PCT/ US2004/ 011899 Exanple 26 Synthesis of

{1-Benzyl - 5-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphen
yI 1-1H 5 BYLAGPLE is’bgnéyl %E[E*}Sélﬁoxyos I&18_%:etronydr'/_\fu.rany&Joxypﬂenyl] 1H-

1 ;f;@arm}/d 3-Bafbdx yied :tmythgik e(s&RIGZt mtgr @hy ﬁ{rﬁéw (eI OKMP h@a)éooled to 0
l],-1H pyrazole car omé\ilc acld ethyl ester %62
0. EImeRLATEOR N LAH 0 2ppLwEM) webaddsdaad glietstinnig ordrhgwn the reaction

L%s%ﬁeﬁtb Mo dﬁﬂﬂ%@'sgﬂg gﬁ%&r tiG's g oggﬁ N HCL The

hour ereatlonl eslowa ithon
ofaqbeaks lgfer wet bathadtedowith xrno mf. o0 ethyl\hddﬁite arkhi®e combined organic

equs | ayer was e traq ed with 2 x 10 nL of ethyl .-
%@pgft‘)g WeIg CPRENEE %tlﬁg,bycslhca gel column chromatography using a

gradient elution from 50% to 100% ethyl acetate in hexanes yielded 20 mg of {1-Benzyl-
5-[4-methoxy-3-(3R)-tetrahydroﬁnanyloxyphenjrl]-1H-pyrazol—3-y1}methanol as a clear
oil. "H-NMR (CDC13, 300 MHZ) 6 7.3 (m, 3H), 7.0 (d, 2H), 6.9 (m, 2H), 6. 6 (d, 1H), 6.3
(s, 1H), 5.3 (s, 2H), 4.7 (s, 2H), 4.6 (m, 1H), 39 3.7 (m, 7H) 2.5 (s, lH) 2.0- 14(m

2H). M+1)=381.2

The foliowing compounds were synthesized in a similar 'manner with different
starting materials: . . .

1-(2-Hydroxyethy1)-5-[4-methbxy—3-(3R)-tetrahydrofuranyloXyphenyl]-1I—I-
pyrazole. ‘

- Example 27
Synthesis of 5-Bromo-1-(2, 6-d1ﬂuorobenzyl) -1H-pyrazole
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fractions were concentrated. Purification by silica
gel colum chromat ography using a gradient elution

w0 en0dQ% t o 100% et hyl acetate in hexanes yi ePBUSD04/011899

ng of {1-Benzyl -
5- [ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ]-1H pyr
azol - 3-yl }nethanol as a clear 15 oil. 'H NVMR (CDCL3,

3O§te¥HZ )2 (2 67Dﬁzlgd%li€‘i_%'l)5 g)g%xgpg(y-zlii%yﬁaz??e( s, m 2 H) 46'66

4 ( m 1H) 1 -Hd8ox3pYrabdle (738 mg? 039(&mol,H).0 eg)sﬁaslmﬁceﬁwh 165.8 mg (0.80

10

5} %% 381. 2 The foll ow ng conpoun
sy’ﬁff}? %ﬂ)uoﬁ?-aﬁ dithgproRenayh hrpapiden hl-dimk ef arhtydraug CHCl; under

® Bl ¢ BB nchiiu Y R B Bl R seated fask

Exﬁﬂmilﬁ caﬂde‘ﬁ}z’ﬁt g irssidfe was partltloned between 37 Wel%‘lt percent aqueous HCI -
5- Br.onp- | -(2 6-di fl uorobenzyl ) - 1H pyrazol e

2 o/ tolygae; 1 }Fﬁcagu@gm;qqrm@ g9obectast the toluene fractlon extracted-again

2- \&ﬁh & Qe F%/hltjg &%ﬁ@c}ug h@yqr émtl? ﬁ%q]ig(glls z-{q(?’L fragtions were

'm neﬁdaMeﬂhv1ﬂ65N&qﬁ@3u(s Ova80 toBFDL11-12 881 ®ed b&dk-extracted with 3 x 30 mL

6-di f | ugr obenzyl bromide in -1-2 nL of anhydrous

criréﬁﬁ%déf esr%wdﬁyererérerﬁomhmeél washedasittebring, dged over Na;SO4 and
£ opdBholbucd 8L, 1RRLL ALIRIANGIR: b8 B2 B AR 2.0 65

OUt condenser. e resi d € Wwas

h 37d1ﬂmrgbﬁnzpb¥lchydroﬂ§qmﬁq13@az‘dﬁ as a&ﬁﬂbf@hﬂﬁﬂﬁl 'HeMR (CDCl; 300

15

20

25

30

: 5 ag:é c{&led Bl @dcg}pq)ater ‘Lb@hwé\

>c&{eous ayer was_collected and the tol uene fraction

Hate dd7dgail i), 1 § (h 3)aed Yhis 2D pSSr(e, Bl SdUS(LHED, 5.43 (s, 2.00

T HCL f t s were neutralized
V\thigﬁpigg g%ﬁ@%\éﬁ»{zto pl—lr?(lz- I1gnand t hen ‘

back extracted wth 3 x 30 nL 10 of CHC13. The organic
ers were conbi ned, washed with brine, dried over

@Cﬁ aﬁﬂ’m%éﬁgérﬁlﬂa@f@@le@ﬁaéﬁ -pE@eeled pressure to |
¥ elat-Blach 5@?1%;1? 1%};@%%&72? I%ry{’a £(8F 2%, 0,356 mmol, 1.0eq) and Sml of

s (ahhyﬂroﬂd-Cl‘llﬂB WEBPChRbIR0 in Nﬂmhe-ﬁn%d 33 IﬁUl‘OllllH)bOttBlTﬂ-ﬁaSk under argon
O o % 53 (oq\mflP-}_(%]i@ /@98lgmg, I%lg)mmol 3.60 eq) in

3 mL of CHCI; was added using a syringe in aliquots over an hour period with stirring.
The reaction solution was warmed to room temperature and stirred for 16 hours. The
CHCI; was removed in vacuo and thet resulting orange mixture was neutralized with
saturated aqueous NaHCOs and extracted with 3 x 30 mL of diethyl ether. The combined
ether fractions Were washed with brine, dried over Na;SO4 and concentrated in vacuo to

. yield 101.5 mg (96.7% yield) of 5-bromo-1-(2,6-diﬂuoroben;yl)-IH-pyrazole asa
hygroscopic orange-tan colored solid. 'HNMR (CDCls 300 MHz) 8 7.51 (d, 1H), 7.34
(m, 1H), 6.94 (t, 2H), 6.29 (d, 1H), 5.50 (s, 2H). LC/MS (ES) M+1= 273.1, 275.1

‘The following compounds were synthesized in a similar manner with different
starting materials:

5-Bromo-1- (4 tnﬂuoromethoxybenzyl) 1H-pyrazole;
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Step 2. 5-Bromo-1 -(2,6-difluorobenzyl)-1H pyrazole
2-(2,6-D fl uorobenzyl)-1-hydroxy-1H pyrazole (81.2 ng,

w@288094mp| , 1. Ceq) and 5nl of anhydrous CHCLBCTHES®04/011899

10

-(4-terX

15

conbined in a flane-dried 25 niL round-bottom fl ask
under argon and cooled in an ice/water bath. A
sol ut i. SrBuindOBR.3-diBe@obenny])- 1H-BUraAM8] , 3.60 eq) in 20

3 nL of 13, vas d usi ringe in aliquots

ovler an” B’l??o'ﬂ)'g?'l %ﬁﬁfwy@fﬁ}g‘}’%ﬁ%‘?ﬁe’ The reaction 4
sol ut i GoRMRSo-1 M@RsRdutyheh Heqpetodd;ur e and stirred
for 16 hours. %Fﬁie Cl—lgll)S 2)vé/fzal)smrzl:‘r;mti;ved i n_vacuo and the

r esul t imBrosmahdé-triflxeramethythenzdird Hapyraaode:wi t h

sat ur at aqu ' an ( dV\AthBXBOﬁL
of di etﬁgf‘m&'ﬁg?’%’#ﬁgrg% P’ﬂ'elg_fbg%%élrg’ fractions were
washed ssBtdind i(Pgluctibeatl | PYHpyNGREM and concentr at ed
in vacuo to 25 yield 101.5 ng (96. 7% yi el d) of

5- br oné-Bronm-6=(3inftrehsra Ay ezl pyr azol e as a

hygr os LC O - I |18, MR (CDC13
300 Mﬁ B?W'g‘?ﬂ%‘gftﬁ%",&%‘??@ﬁ&z?ﬁ\ f}gmi}‘lzd%4 Et, 2H)
3751 The, T | g, comamunds wer e synt hes: zed i n

. ' s e :
si mi | ar>-Remwed -t m&tﬁé@f‘@ﬁw-l pgﬁ%‘ﬁ?;i nzl ?r:t elr inalas:

Y36 Vo SOOI DSHTE P ORBU0a) 011800 5 Bromo. |
{212 SMomrsrp st 2
- - - r : - -

Ve intiprorehii b aSbrsl® 5. Br omo- |

- (4-1ri4 BHop OARY RydiREOEKLA - It ByF88R! € 5
5- Br om-#%,«ﬁg’l f 1uor oben%@l )-?ﬁapyr azol e; 5-Bronp-
| -(2-fluorobenzyl)-1 H pyrazole; 5-Brono- | :
-(3-nitr enzyl)-1 H pyrazole; 5-Brono- |

.- (%Wlﬁggycar bonyl benzyl ) - 14 pyrazol e; 5-Brono- |

20

25

30

o A A B v
1-Benymg| Pré&palpatmmo- 1H=pyr azol e; : .

Human PDE4 was obtaihed from baculovirus-infected Sf9 cells that expressed the
recombinant enzyme. The cDNA encoding hPDE-4D6 was subcloned into a baculovirus
vector. Insect cells (Sf9) were infected with the baculovirus and cells were cultured until
protein was expressed. The baculovirus-infected cells were lysed and the lysate was used

~as source of hPDE-4D6 enzyme. The enzyme was partially purified using a DEAE ion
exchange chromatography. This procedure can be repeated using cDNA encoding other

PDE-4 eﬁzymes.

Assay: ) o
. Type & phosphodieéterases convert cyclic’ adenosine monophosphate (cAMP) to 5°- )
adenosine monophosphate (5’-AMP). Nucleotidase converts 5’-AMP to adenosine.
Therefore the combined activity of PDE4 and nucleotidase converts cAMP to adenosine.

Adenosine is feadily separated - from cAMP by neutral alumina columns.
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5-Brono- | -(3-nmethoxybenzyl)-1 H pyrazole; 5-Brono-
| -(4-fluorobenzyl)-1 H pyrazole; 5-Brono- |

WO ¢@409dif | uor obenzyl)-1H pyrazol e. 15 Exanpl eP@BUS2904/011899
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Vitro Measurenent of Type 4 Phosphodi esterase Enzyne
Preparati on: Human PDE4 was obtai ned from L
baﬂmSplwdi@séeraaﬁ@hﬂ)éarssﬂgcl@me|@nmapnéafpa%ée adpposinegin this assay;
recorrbl n e _CDNA, en 4D6 was

sUtSEr o atTY Iﬁ)ﬁ%ﬁgi’bg Tsoc\?}lsreLFSdec{/egdg hna%eﬁ nsggect cells

(Sf9) were infected with the bacul ovirus and ceIIs

were cultured until protein was expressed.
bacul ovelllysites @dtdhexpetssingw@DE-+)8 e*@rgemnbln@d Wyéé@ed of assay mix

paq,nldlugg | 91 ﬁﬁr }n?x%éc?sug;lﬂgf DE!@@%E f?roﬁl% &Eh%\n %om ytempera%ure Final
%&9&&&% APRY- a§%;2' c%r@gﬁgggw Ce:COA tl%ﬁlMSTﬁbQHm (pH 7.5),

enco Ing o enzy say ype
p hospVIoslic€%4, SragesAMBNY 02 m}ﬁchuc:ieotaﬂeenmdrﬂex 10* Cpm of [3H]cAMP.
nonophosphate (cAMP) to 5'- aden03|ne nonophaosphat e

( 5TheawmgtionNes Eerned dyeaddmaykitid of bopms 1MaHERGAR glquot of 75 pl of
30Tereforethec t|v

urEranr ARk e PIERGRREEH! S 20, B AR cotumns Oliplte
r eieliipdre e Paedd Estichb e fizéé\/EqulM ifRun @ptiRllatertyngpinning at 2000 rpm for
colums. 137 WO 2004/ 094411 PCT/ Us2004/011899.
Prﬂasplhobﬁoelsltleqfa’s%ll phseinsillagies fiicbwks efdedcioribe QptiFiatef The plate was

IC%?I\/F’ Bgi gsars ggodltgi 21?1213 Sagl Sﬂ)ﬁg d)gﬁ[glgf %%rli'oes?%e]l %'af d%?mmed using a

(%Ckardep@@&@lgﬁlgegoﬁrﬂ% 4D6 were conbined with 50 | of
assay mix 5 and 10 | of inhibitors and incubated for

12 min at roomtenperature. Final concentrations of

2555 SRR RkDoEL ¥ aeBh R (oo NS G ke B the assay
anghcl8 tiat 184 iﬁﬁﬂb@xﬁceh@ﬂi@%'PDMg(b ds reBs! i DMI@slosd apipeffect enzyme

by addi ng 100 | of b0|I|n% 5mM HCl . An aliquot of 75
gl acgyity at this concentration. A decrease in adenosine concentration is indicative of

inhibition of PDE act1v1ty. This procedure may be used to screen compounds of the
present invention for their ability to inhibit PDE4. pICsy values rhay be determined by
screening 6 to 12 concentrations of compound rénging from 0.1 nM to 10,000 nM and
then blotting drug concentration versus *H-adenosine concentration. Prism® rriay be

used to estimate pICsp values.

Compounds of the invention show activity in the range of 10 nM - 5000 nM IC50

in the assay.

Example 29 ,
Passive Avoidance in Rats, an in vivo Tést ufor Learning and Memory

The test may be performéd as preyiouély described [Zhang, H.-T., Crissman,
A.M,, Dorairaj, N.R., _Chandler, L.J., and O’Donnell, J.M., Neuropsychophafhmcology, |
2000, 23, 198-204]. The apparatus (Model E10-16SC, Coulbourn Instruments,
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reaction m xture was transferred fromeach well to
al umna colums (Multiplate; 10 MIIlipore). Label ed

w@deaosidsne was el uted into an Opti Pl ate by spiPei/ng2oa1/011899

10

15

20

25

30

2000 rpmfor 2 mn; 150 | per well-of scintillation
fluid was added to the Opti Plate. The plate was
se@tlmwsh%n cousistaboof BOWerrompeTaespnelsmber with an  illuminated

%%%ﬁ V\%Fﬁi t6§ rﬂéneﬁ%g%% gleﬁ‘t @ngtg@éﬁt\tl A 9.0 $49L floor of the

1%&6@%@0&@%&%&&@@5%&& stdigleas §té@d ro8sl ttﬂ.’toﬁiiﬁtvhioh&n electric foot-
final concentration of DMSOis 0.1% DMSO does not

afshedt mat by delivered from & constanhreTet sewRer Adl Rerimental groups may be
d%}‘:{ﬁtg\%% Gftglraitgg 3¢ E%E%{ﬂfat&soﬁ% ecﬂ%fb%%r‘@ Mhd § g tﬁ@'ek%e%n‘i’ecnt. During the

r oce ure nmay
t Qra6ih 8 Cie CANMDOALE S@raqﬁe-mﬁfle}p(}ﬁmb wieiphémyg 28tdf 250 g) may be placed
their ability to inhibit PDE4. pl C50 value
detl dhamillvednagd ogmp e if%f—glgaa%v ftgmctaﬁ closed eérﬁeta%e ¢gor for 1 minute
pl g;?‘%g ﬁge @,‘?&%&Qfaﬁ@@ mrg FarlHdy ' 8r L0 tl‘%'\éeﬁ‘ﬁ%ed B8 Bartment may be

Concentra I on vVersus o enosi ne

CaBERaEd. aAIﬂ@fltheHﬁt aitérs tharayrkaed dosgrdrthengshe dedrempt B50losed and a
val ues, Conmpounds of the i nvent [ gn show

t KBS %g@ctﬁc shocky pias agmapstaied [lek g seenmd §n%§a}elgt/yg§§gbours later, the rat
Vv
P 2085 L) GONERC s i 1 T
prigjetidats bﬁ/szdmsmrltbmato{nﬁbang(dolsbd ﬁom (Erlitss?hﬁmg/kgsd pA Mhich was 30
Dor airaj, nnel |

mnmaﬁe%t%ﬁ?ﬁmﬁe&% 55 St%oa'hez%t gy ge SR, Bl 1 the illuminated

V\%B%{ %ft}‘fén& Madetne H&%Cdo&og%eﬁour’ﬂhel Rt rf@lmeﬁtenné 38e darkened
0047094411 PCTFUS2004/ 011899 Al l ent ovin, ' PA)

canmpsrtenénbfmaar bevorecodrpia farmemtto cHdrbemondd, t4f which time the ‘trial was -

|IIunt<ﬁé conpartnent connected to a .darkened

cOFFERERENt by a guillotine door. The floor of the

dar kenegh) coapanhyeid a689sddS bydafdlyh abf"v@ﬁ&no‘ét esN 5 individual

t hrough which an el ectric foot- % maybe delivere

f reomparismnswemntmader vsing KspuraneKewds Itesésxp eeratsarequired less than 30

be 5 first ha |tu ed to the appar tus th

da5BpoPh Pirates, dbrorgrt dingt dpab PR RRPRRGRHR.I e darkencd

t rdtdpafithent e rat (Mal e Spr aque Dawl ey (Harl an)

wei ghing 250 to 350 g) may be placed

~ Example 30

Radial arm maze task in Rats, an in vivo Test for Learning and Memory

The test may be performed: as previously describect [Zhang, H.-T., Crissman,
“AM., Dorairaj, N.R., Chandler, L.J., and O’Donnell, J.M,, N’eizropsychophar}?wcology, |
2000, 23, 198-264.]. Five days after initial housing, rats (male Spraque-Dawley (Harlan)
weighing 250 to 350 g) may be placed in the eight-arm radial maze (each arm was
60x10x12 cm high; the maze was elevated 70 cm above the floor) for acclimation for two'
days. Rats may be then placed 1nd1v1dua11y in the center of the maze for 5 minutes with

food pellets placed close to the food wells, and then, the next day, in the wells at the end '
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in the illum nated conpartnment facing away fromthe

closed guillotine door for 1 mnute before the door
woer®4ngidssed. The |atency for entering the dar KReEUS2004/011899

conpartnment may be recorded. After the rat enters the

dar kened conpartnent, the door may.be closed and a 10

0. &f A ashss ¢t sesgorshoddy mey baderduictstle Nt .fignr Bnderalyriglected arms may

P O o BERL) Te BE AUTLOSHSLE 0 o cnter

Pr p1ffotn® (6m ih Qi@kdrPRorafs stedridsan@thénesilowednpaisid freely throughout
(dosed from0.1 to 2.5 rri;/kg i .p.), which was_30 .
mi etreaze etibiteotlpried all Beifatopt foed or 4P apinytes pawsed.ayhipkgyer came first.

be_agai n placed in_the ilJlum r t. wWith. - .

5 CoR Bk ER S ah ' R5ultd STLOPSEs oSS SARCS s o b
dagianist 1ha atenpabddaBisitet@yribe tHeanatedeid]; 2D refepntcoma@Ory errors, i.e.,
seconds, at which tine the trial was term nated. All

daemriertenbaiiad gess Shiptalman el oind Artha freedyraRgs (gpconds), ie., the
i ndji_vi l. 0 i SO ' K 7 i

8 il PO IS PO g BB Sy e
avedragad tHeuverags sefefehogtinkers ¢ratiis hat eithnomepafivasndcessive trials, the

the darkened 20 conpartpent. Exanple 30 Radial, arm ., :
10 nrezpés may oegin thatae teisi mhe e copreundopr j2HAF MmayPeatpoted 15 minutes
NepmEy 7 t eLfolBthy ®3_BiveY! #3'Sh¥utes before the test.
deéggéri E)Oeg}%[j%ﬁezr%%. Q%IR ([\é&l?({ssrmr?/ %ﬂ Zg A M, Do}lzfisr a? ?re‘ e
N. Rxperfaaudire perfbrrded inaniighfdomome Whichl cdvtained several extra-maze visual
Neur opsychophar macol ogy, 2000, 23, 198-204.]. Five (
da§¥Safter initial housing, rats (male Spraque-Daw ey
(Harlan)y wel9Ha99p250at2eBHY ShaldBes BE PhAGEd (ANGVR); individual
eight-arn1ragigkpnaze gégghqg}n1&g§% 60x10xI| 2 éWlhigh?
15 t heomperBomsaserelneadatuethg ievammBovle testee f | oor) for
acclimation for two' days. Rats may be then pl aced

individually in the center of the maze for, 5 m nutbes N
wi th 30T PoBECHENg EXEIRIPREdPCIepsded §IfHumlaLTchess by, substituting the

ang. t. e ne; Yiechifhatih S i+ ;
WP S50 o 5A 1 e RS Ty 1Bt er" ekl WheRifle doRtitions of thi
semwemivg far thaye sy ibthequenddoedampest , four randomly ‘
sel ected arns may be then baited with one pellet of
20 f ood each. The rat may be restricted to the center

pl at f or fHiR 6ine Mhidhtidh 3B LEED ilfiREraitd WRE e8gsctaddiht MBbduction and of
all owed to nove freely throughout

particular compounds, it is apparent that variations and modifications of the invention can

o

_be made without departing from the spirit or scope of the invention.. Upon further study
of the specification, further aspects, objects and advantages of this invention will become

25  apparent to those skilled in the art.
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the maze until it collected all pellets of food or 10
m nut es passed, whichever cane first. 5 Four

w@amoanetser s may be recorded: 1), working menorRCEUSNE011899
i.e., entries into baited arns that had al ready been
‘visited during the sanme trial; 2) reference nenory
erWdt €ELAIME. | entries into unbaited arns; 3) tota
armentries; and 4) the test duration (seconds), i.e.,
the tinme spent in the collection of all the pellets
in the maze. Alcbmipbendwicksidugs wwerminylae 1y 01T, ¥'1, eV \dndr VIII:
the average reference nenory error is |less than one in
five successive trials, the 10 rats may begin the drug
tests. The test conmpound o
mnutes prior to vehi ale
gi Ren 4% mput eR’before. thd
per f or j i ghted roog i
ext rathmzé vi Rues. Al\—dataymay be ana

anal yges of varhance (ANMVA): individual s 158 N—
conpari sons wer ey u3|ncJKemnan-KéHF§Rtests. The h{L_ﬂf

5 precedi ng. exanpl és can be repeated with sinlar L=
success. by substituting the gengrically or I

specifically described reactants and/or operating
conditions of this invention for those used in the
precedi ng exanples. 20 Wil e the invention hassbeen

illustyated with respeci+ prodyget i on an

particu ompoeinds, it is hat vari R
and nodi tiogs of the i WA ON e mable

witho Rom the gpifit gr 4Acope of tNie ™ R?

urther study of Ah#& specifiqétion,
further aspeqts, objectso.'-4a®%aﬁﬁages of tHs s/
cinvention w 'Y become 25 aPfparent to those ski |l ed®iA
the art. 140 WO 2004/ 094411 PCT/ US2004/ 011899 "WE
CLAIM 1. A conpound according to Formulas |, I, Il

10, v, VI, VIl or II1: Rs 1/0 7 R1~0 R7 R R

v .V VI

i nventlon. Up .N\N

VII VIII
15 ‘

wherein

X is CH or N;
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R7 0 X RO Ra NN

5 (L)-R3 R4 (L)_R3

WO 200409471 | N

/(L) RNOR(L) (L)

R RX-~/ RBRRO XR8 NNNN R3 (L) \(L)_R3 VI
r N

VI

a

N- N3 R NNO(L)-R
| sOR ~O\ RT RR~ R7
N N 8 N- PCF/US2004/011899

O R~ R7 RO

15 wherein- Xis CHoO X

L

is a single bond; C;-C¢ straight chain or branched alkylene, wherein a CH;
group is optionally replaced by O, NH, NRI, or S, which is unsubstituted
or substituted one or more times by oxo, halogen, hydroxy, cyano or
combinations thereof; (CH,),CONH,; (CH;)nCON(C;.¢-alkyl);
(CH,).NHCO; (CH,),CONHSO,, (CHz),SO.NH; (CH2).SO, or
(CH):.CO3; |

is0 to 3;

is alkyl having 1 to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;

isH,

alkyl having 1 to 8 carbon étomé, which is unsubstituted or substituted one
or more times by halogen, oxo or combinations thereof wherein optionally
one or more -CH,CH,- groups are replaced in each case by -CH=CH- or —

C=C- groups,

-cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon

atoms or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an

N, O or S atom, which is unsubstituted or substituted one or more times by _

‘ halogen, aryl, alkyl, alkoxy, cyano, halogenated alkyl, nitro, oxo, amino,

alkylamino, dialkylamino, or combinations thereof,
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bond; Cl1-C6 straight chain.or branched al kyl ene,

wob@redie CH2 group is optionally replaced bRCDUSIBY/011899
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NR, or S, which is unsubstituted or Substituted one
or nDre ti mes by oxo, hal ogen, hydroxy, cyan or 5
conbi nat i onsary}ﬂmvmg‘6 to{ I@H2A@Cbins, which is unsubstituted or substituted one

(90PN ot i SRBNER, 6552 PR s, s

10 Rl is al kﬁ‘llathg}@r‘lbcﬁgxﬂ- t @hfleNBS) ARG, Mﬂ&yl"ﬁﬁnﬂos dlalkylamlno
unsubstituted of substituted one or nore tines

hal ogen; R2 lhysiroxyalkys, @mGyﬁkwmgcqb@w,scwpbmy alkoxycarbonyl,

at ons, mhlch unsu | or one
nore tines béi) g} %’geaﬁlg 1%‘&%“8?1 CBWFH%% dl?ﬁeél%%’f deylamido, - and
wher ei n Optlévyﬁipdy}’ordbﬂﬂn@itmﬂﬁﬂﬁreo@ﬂw QVOUIOS are ~

replaced in each case by -CH=CH or - C=C groups, 20
cycl oal kyl having 3 to 8 carbon: atons which is

unsubstituted g pi?'l 51}113%31% tfﬂt {é’ Zilrcar RS, tal ger?zl ?sy unsubstituted  or

hal ogen, " oxo, ng Bon

conbi nat i on%ubaﬁh&af one2br mormwsq&yy@hllogexgr@m,ocwy a@lkyl, hydroxy,
Is saturated, partially saturated or fully

unsat ur at ed, alk@xh n(}}ltBD,t anetlylenadéprt ogElyienediaksh apino, alkylamino,

uneubst 1 ut iRsP el vl BBRSRu 2Ry cyamo, s

hal ogen, ar ydlko@ckﬂbbnylal KiylthioC Y alikglsulpalngge nﬁlt}ﬂshlphonyl phenoxy,
al kyl, nitro, oxaq, amno, alkylamnqg, dial kP(I am no, ‘
or Corrbl nat |q9ﬁgarq1%ra§g1acylg@y, or combinations thereo

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms,
which is unsubstituted or substituted one or more times by halogen, alkyl,

alkoxy, nitro, cyano, 0xo, or combinations thereof,

arylalkenyl having 8 to 16 carbon atoms, wherein the alkenyl portion has
up to 5 carbon atoms, which is unsubstituted or substituted one or more °
times by halogen, alkyl, hydroxy, alkoxy, mnitro, methylenedioxy,
efhylenedioxy, amino, alkylamino,  dialkylamino, hydroxyalkyl,
* hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio,,
alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido, and acyloxy, or

combinations thereof,

a hetefocyclic-alkyl group; which is saturated, partially saturated or ﬁllly_'
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom, which is unsubstituted or substituted one or more times in
“the heterocyclic portion by halogen,. aryl, alkyl, ~alkoxy, cyano,

halogenated alkyl, nitro, oxo, amino, alkylémino, dialkylamino, carboxy
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14 carbon atons, which is unsubstituted or substituted

woep@4/0orinore ti nes by hal ogen, CF3, OCF3, al kpET/US2004/011899
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hydroxy, al koxy, nitro, methylenedioxy,
et hyl enedi oxy, am no, al kyl am no, di al kyl am no,
hydr oxyal kyl or dmyrdmmny)ai; Kexepf and{obmbytuu@gdan theaa;lwl portion by halogen,

al | coxycar bo al kyl t.h quhlnyI
aIkyIsquhoﬁV? cymﬁhgﬂ%¥9’ 3 Tand ~acyl oxy, or
conbi nati ans t her eof, arylalkyl having 7 to 16

, carbon atons, mhich IS unsubstituted " or

subst i t ut ed m@aﬁ«ylaibylehatvinmé ‘thyl hedrbeye AtontsF 3y highCi3ynsubstituted or

al kyl, hydro al koxy, nitro,, methyl enedi o
et hyl enedi oxi)%é%tﬂfﬁ One, Pi 05%‘[%63 l@{nglﬁ{;%?r)an? )ﬁy}’l or combinations

hydroxyalkylﬂwﬁMgroxyalkoxy car boxy, cyano, acyl,

al koxycarbonyl, al kylthio, alkyl sul phinyl,

al kyl sul phonyl , phenoxy, acylam do, and acyloxy, or
conbi nati ons. thereof, 15 a partially unsaturated
carbocyclic @ up having 5 to 14 carbon atons, which

is unsubstituted or substituted one or nore tines by

hal ogen, al kyl, al koxy, ni‘tro, cyano, oxo,

or’
conbi nat i onsalkyié),a@@g 1 tgrSyqadyqpeaﬁgms Walvph@ @sg‘ttshjtged or substituted one

carbon atoms,. Wher etl\ﬂle &, 3l port ogorlﬁﬁﬁlatlgrgs WRereof wherein

to 5 carbon atons, s U ubS|tu

substituted gRnally 68¢ 6r rdordeSHIYHP ArogsMre aékyded in each case by —
hydr oxy, al koxy, nitro, nethyl enedi oxy,

et hyl enedi ox§H=6F- 86-CaCkgioshino, di al kyl ani no,

hydr oxyal kyl , hydroxyal koxy, carboxy, cyano, acyl,
alkoxycarbonyl, al kyl t hi o, al kyl sul phi nyl,

al kyl sul phonglcloafdyeriexing &cyé adri @ohonanatbnas yvhich, isomnsubstituted or

25 conbi nations thereof, a heterocy C% C- alﬁ% 8 P b

which is satPstiteEd qngrex %IPF%/U‘:?%S’? Yapeesdr oKy @:y Or combinations

unsaturatedthg%gfng 5to 10 ring atons in which at ,

least 1 ring atomis an N, O or S atom which is

unsubstituted or substituted one or nore tinmes in 30

;PEOQ? eg;gsr/pglyll }gavipn%ré toolrgl ck:)i}‘/borr]laaltc?x% hlgh Ys unsa)stl}/utéd or substituted one
or more times by halogen alkyl, hydroxy, alkoxy, halogenated alkyl,
halogenated alkoxy, nitro, methylenedioxy, ethylenedioxy, amino,
alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano,
acyl, alkoxycarbonyl, alkylthio, = alkylsulphinyl, .alkylsulphonyl,
arylsulphinyl, arylsulphonyl, phenyl, halogenated "phenyl, phenoxy, -
'acyloxy, acylamido, imidazolyl, pyridinyl, morpholinyl, piperadinyl,
piperazinyl, tetrazolyl, alkylsulphonimide, arylsulphonimide or

combinations thereof ,
heterocyclic group, which is saturated, partially saturated or fully

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an

N, O or S atom, which is unsubstitutgd or substituted one or more times by
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hal ogenated al kyl, nitro, oxo, am no, alkylam no,
di al kyl am no, carboxy 143 WO 2004/ 094411
weEOnANSa004/ 011899 or conbi nati ons thereof andPOr/US2004/011899
substituted.in the al kyl portion by hal ogen, oxo,
cyan, or conbipations thereof, or cycloalkyla

k
having 4 to DPelogahbkylatwdmexywkery, ihelageaaipd oflo; it@éogﬁnated alkoxy,

5 substitute 0 yl
or combi nati glﬁg& erpgﬂj?' (ﬁo% %l%éd{%%&a?ﬁ‘ﬂ? %@laﬁn? dialkylamino,
to 8 carbon altydmyalkm CHydr&xyaﬂ&)btb,Stdafhmb@ﬂ c@'ano acyl alkoxycarbonyl,

substituted one ogen,
conbi nati ons apﬁ’étp@@falmé‘ﬁléhlﬁylr oﬁk}’]é‘ﬁlﬁh‘l’%b’l 38y lﬁi%lplﬁﬁyle arylsulphonyl,. -

5 TP 9ToeALe ROBLASRI | ERTD CIRRY, - AR, oot

at ons, which all@ll&mip’mhﬁmldé ut arjllsmﬂphoﬁuh]sltej t utydd anxe, oracylamido, . or
nore tines by 'hal ggen X al kyl , or conbi nations

t her eof , ar yICoORgWH h@80§4 carbon atons, which is
unsubstituted or substituted one 20 or nore tines by

hal ogen, al kyl, hydroxy, al koxy, hal ogenated al kyl,

hal ogenat ed aty«ldkyl havingo7 tvetlbybahedi arps, - which . is unsubsututed or .

et hyl enedi ox al kyl am no, di al kyl am n

10yl oxyal kyl FUGEERReKER oLl B8 b agen, d0gh, hydroxy, alkony,
al koxycar bonyhioggldad t rﬂl‘ll&, halbgtasdl plﬂlld?))(ﬂ/ nitro, . methylenedioxy,
al kyl sul phonyl, - aryl sul phi nyl, “aryl sul phonyl , phenyl, -
hal ogenat ed emy@nydloxphemmmq 251k’y1amla@,y| dqukylammo hydroxyalkyl,
acyl am do, i azol pyri,di nyl, norpho .
pi peradi nyl , Bn% 5@1%%}/"1 carthéy,r a 3531n§?1 acyl }é{koxycarbonyl alkylthio,

al kyl sul phonbn@ycém hadyy, Sélﬂkﬂ&ﬂﬁhdﬁyﬁe aP¥lsulfiEaPl NatylRshonyl, phenyl,

t hereof ;, hetefocy cllcp%roup, whi ¢h i's saturate
15partially sahalogensiedor phemyly Iibemm’.;fsat amélxerd amaf»larmgo,S tetrazolyl,

to 10 ring at h at: st. L .rin

N 0 or S at et rnleReN e AnERRhiatch OF Smlbrielotperco andior

one or nore kibsEftdlin the alkyl portion by halogen, oxo, cyano, or combinations
thereof, '

20 , a heterocyclic-alkyl group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an

N, O or S atom, which is unsubstituted or substituted one or more times in

- the heterocychc portion by halogen, alkyl hydroxy, alkoxy, halogenated.

alkyl, halogenated alkoxy, nitro, methylenedloxy, ethylenedioxy, amino,

25 ' alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano,
acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
arylsﬁlphjnyl, arylsulphonyl, phenyl, halogenated phenyl, phenoxy,-
acyloxy, tetrazolyl, alkylsulphonimide, arylsulphonimide, aryl, oxo, or
combinations thereof and/or sui)stituted in the alkyl portion by halogen,

30 0X0, cyano, or combinations thereof, -
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144 WO 2004/ 094411 PCT/ US2004/ 011899 hal ogen, al kyl,
hydr oxy, al koxy, hal ogenated al kyl, hal ogenat ed

W@bkdeng4411 ni tro, met hyl enedi oxy, ethyl enedi oxyPCHIH2004/011899

10

15

20

25

al kyl am no, dial kyl am no, hydroxyal kyl ,
hydr oxyal koxy, carboxy, cyano, acyl, alkoxycarbonyl
al kyl t hi o, a¢}tcj/dﬁ(y1@ihylnlydv,m@|4|¢yl ]éutzphmnytoms which 1s unsubst1tuted or

aryl sul phi nyl ar sul phon phen halo
phenyl , phen%%b;? \éegyprbiyr n¥cg§ r@}%l Y h% ogen, 0xX rh%yl or combinations

al kyl suI phoniygide orar yl sul phoni m de, . aryl, oxo,
acyl ani do, or combinations thereof, arylal kyI havi ng
7 to 16 carbon atons, which . is unsubstituted or 10

A R Bt A

al koxy, nitro, . methylenedioxy, ethylenedioxy,

am no; %kyl am no, dial kyl am no, hydroxyal kyl,
hydr oxy]& koxlgz allgérhlgmg 1 ’@y@n@bora@tpms mxly@gptg@ﬁt}med or substituted

al kyl t hi o, aIkIsuI in ’
aryl sul phi ny?"° &F %rulh( %nyy %a@é ’yPQ ’1g‘yﬁ OB gaIgRs, fpereot wherein

phenyl, phengptibnaBE Yhe¥Y more YCHEEHQ grbepy @z QJep’lhced in each case by -
alkylsulphonlnlde aryl sul phoni m de, or conbinations

t her eof and/GH=CHilpstCEGt ewbupsi t he -al kyl portion by

hal ogen, oxo, cyano, or conbinations thereof, 20 a

het er ocycl i c-al kyl group, which is saturated,

partialRy sagyrated, or fully unsaturated, having 5

to 10 ring atons in which at least 1 ring atomis an

N, O or Satom which is unsubstituted or substituted

one or nore t in et erocycl

hal ogen, al k@}#% erse hl& Xa)}:c’)m hugléﬁsa sgﬁ)sr’hh]géd Pr substituted one
hal ogenat ed & kfo¥, tiftiet 'y W) Gtﬁ@(,‘il &XYombinations thereof wherein
et hyl enedi oxy, am no, - 25 al kyl am no, di al kyl am no,

hydr oxyal kyl Optmﬂbx@%pkme -CHr Gidxyeroups, aR geplagadyin each case by -
al koxycar bonyl,, hj~0 alkylsulphlnyl

alkylsulphoﬁéh Cﬁié% p E |Ry| arylsulphonyl,

phenyl , hal ogenat ed phenyl phenoxy acyl oxy,

tetrazolyl alkylsulphon|n1de aryl sul phoni m de, aryl,

oxo, orR wI{

alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one -
or more times by halogen, oxo, or combinations thereof wherein

optionally one or more -CH,CH,- groups are replaced in each case by —

CH=CH— or —C=C- groups,
cycloalkyl having 3.to 8 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl, or combinations-

" thereof,
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conbi nati ons thereof and/or substituted in the al kyl
portion by hal ogen, 30 oxo, cyano, or conbi nations

W baaeofs11 145 WO 2004/ 094411 PCT/ US2004/ 011899PCT/US2004/011899

10

15

20

25

30

cycl oal kyl al kyl having 4 to 16 carbon atons, which is
unsubstituted or substituted one or nore tines ' by
hal ogen, oxogychlakgllalioy! leomg 4ae ilénearbarhetossf whieh & unsubstituted or

al koxyal kyl havi.ng .3 to 8 carbon atons; R4 is alkyl .
having 1 to ¥ E%W%gnorift %gl,or‘?/\l?‘imteﬁat?ys Hglﬁgffbsﬁot’ @ combinations

substituted y,greror nore tines by hal ogen, oxo, or
conbi nations thereof wherein optionally one or nore
- CH2CH2- groups are replaced in each case by - 10

CHECH or - C=C-, groups:., RS is.H._alkyl:havin 6. .
carbon at orrs"}rﬁ/%?ﬁg'e}g cf)é’ LSRR A %}% 531 %]%S%{Iﬁ?%gr Sbstituted one
one 15 or n@ gokd MBdes by RalogGeNCFRXOCFYr alk@Mtydaixypafkoxy, nitro, |
t hereof wherein optionally one or nore -CH2CH2- ) .
groups are rphalsaetiony, e sathylensdioxlyy amapesCHlkypmisc dialkylamino,

. R6 is H kvl hayi 6
OhCapst RO naigbrpfdng hHo iR darbd GAEBOhedt OMRoxycarbonyl,

whi ch is uns

times by hal gggthio,0lkyllple@yIbi sRyls@ipEorier ithoxfiereyamido, and
optionally one-or nore -CH2ZCH2- groups are replaced in

each case byacylosp-@ompinationiheggpbups, 2.5 cycl oal kyl

having 3. to 8 carbon atons, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl, _

or conbi nat i @nalkyl tHwirgof7, td 46 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, CF;, OCFj3, alkyl, hydroxy,
alkoxy, mnitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
dialkylamino, hydroxy,alkyl,” hydroxyalkoxy, _carboxy,' cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, | alkylsulphonyl, phendxy,

acylamido, and acyloxy, or combinations thereof,

a heterocyclic group, which is saturated, partially saturated ~‘or' fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom (e.gﬁ., \3-thie1'1y1, 2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or more times by halogen, aryl, alkyl,
alkoxy, alkoxycarbonyl, cyano, halogenated alkyl, nitro, oxo, amino,

alkylamino, dialkylamino, or combinations thereof, or

a heterocyclic-alkyl group, which is éaturated‘, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is‘ an_
N, O or S atom, which is unsubstituted or substituted one or more times in
the heterocyclic portion by -halogen, aryl, alkyl, alkoxy, cyano,

halogenated alkyl, nitro, oxo, amino, alkylamino, ,diallkylafnino, carboxy
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WD 2004/ 094411 PCT/ US2004/ 011899 cycl oal kyl al kyl
having 4 to 16 carbon atons, which is unsubstituted or

wGaaiwsvyuut ed one or nore tinmes by hal ogen, oxoPCHUK2004/011899

10

15

20

or conbinations thereof, 5 aryl having 6 to 14 carbon

atons, which is unsubstituted or substltuted one. or

nore times byr ¢rankipeiens drscofeaar seskiyited mytle glkyl portion by halogen,
al koxy, nitr yl enedi oxy,

am no, al kyl g’ﬁ? Cga&%p {IE@S%O%XMI fgro yal kyl ,

hydroxyalkoxy, car boxy, cyano, acyl, alkoxycarbonyl,

aIkyIth|9 aI | sul phi nyl alkylsulphon noxy,. - ..

acyl ani 8o , hedogeay 9ioallgyl hevingdnii hear fv’%rh %égfq?é’i‘%?m optionally one
aryl al kyl OPtacWinClhchScase by —CH=CH-
unsubstltute g?)g Eg&%ﬁ% ?&gggng;o Tore t#ﬁegx%e Y or
hal ogen, CF3,-CECFgrougs kyd whengilr thx lkyl & orbstituied Dosubsututed one or
net hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no, 15

di al kyl am noMoKg/dneX§aRa9Een; hydr oxyal koxy, car boxy,

cyano, acyl, al koxycarbonyl, alkylthio,

alkylsulghonyl, alkylsulphonyl, phenoxy, acylam do,

and aCyR,Xy;mdﬁ]ﬂﬁﬂhhﬂﬂkﬂdﬁ&hﬁbbkﬂ@ﬁmbanhEMBﬂMhythQmMmHyoneor
group, which is s ted, art| satuyrated or,.. _
fully 20 ung’é?f%é% - RERP @regel?l I ep Caﬁ?gﬁs% CH-or —C=C-

whi ch at | eagxto ?rs aﬁd %el%ﬁrpme' Ak @ANs ubbubRtiRkedSordu®Bhituted one or more
(e.g., -3-thi hi enyl, 3-tetrahydrofuranyl),

‘which is unhmbsthyt halwnowr Bydrekylt gadbaxpnakexycadoeyl having 2 to 6

bl Konyonr bonsitoon g, GelniiLaanidd B prvonpiopms, orghgavs and

am no, - al kyl am no, di al kyl am no, or cenbinations

t hereof, or 25 a heterocyclic-alkyl. group, which is

sat ur at BY, partalagehy saturated or ‘fully wunsaturated,
having 5 to 10 ring atons in which at least 1 ring

atomis an N, 0 or S atom which is unsubstituted or
SUQﬁipﬂaﬁhE&uaaﬁlﬁccgmﬁkﬁe Edlf¥RBerks¥, the heterocyclic

portion by - halogen, aryl, alKkyl, alkoxy, cyano, 30

hal ogenat ed al kyl,"  nitro, oxo, am no, alkylam no,

dial kyl 2 m NOp %?nrp%ané/ accordmg to cla1m 1, wherein said compound is selected

~ from Formulas I, II, IIT, VI, V, or VI:

R1/O

W//O
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147 WO 2004/ 094411 PCT/ US2004/ 011899 or conbi nati ons
t hereof and/or substituted in the al kyl portion by

whaloeger1l oxo, cyano, or conbinations thereof PCRUS1084/011899

10 111" Ri/O R gRURiRgptjonally replaged

15

20

25

30

H, hal ogen, or alkyl having 1 to 6 carbon atons
wherein optionally one 5 or nore -CH2CH2- groups are
replaced in each case by -CH=CH or- -C=C groups and
wherein the kyl is unsubstit utgd or substituted ongy
or nore tines by halogen; R8 is H hal ogen, alkyl
having 1 to. 6 carbon atons wherein optionally one or
10 nore - CH2CH2- groups are replaced in each case by
- Cwk@ein or - C=-C groups and wherein the alkyl is
unsubst&gutedéﬁ% s#pstituted one or nore tinmes by
hal ogenor h? Q§ ; carboxy, al koxycarbonyl having 2
to 6 carbon atons, -CO alkyl having 2 to 6 carbon
atons, or phera/l; and 15 R9 is hal ogen; and
phar mac¥ut i calGjoadeeptabl e salts thereof. 2. A
conmpound according to claim1, wherein said conpound
is selected 20 fromFormulas I, IIl, IIl, VI; V, or
VI: a D R-~Pasifgle Bori}; IC, K straighRehaid oNban¢hddalky1dheRwherein a CH,
\Ny 4R8 R2 NN ON Ra NN (L(bL)'RRs\ﬁ%l'RB [ )
y O, NH, ,or S, which is unsubstituted
or substituted one or more times by oxo, halogen, hydroxy, cyano or
combinations thereof, (CH,),CONH; (CH,),NHCO; (CH3),CONHSO;,

(CH)aSO,NH; (CH,)1SOx; or (CH2)aCOx;
n - is0 to3;

R! is alkyl having 1 to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;
R*. isH,

alkyl having 2 to 8 carbon atoms wherein of)tionally one or more
-CH,CH,- groups are replaced in each case by —CH=CH- or -C=C-
groups,’ '

alkyl having 1 to 8 carbon atoms, which is substituted one or more times

by halogen, oxo or combinations thereof wherein optionally one or more
-CH,CH;- groups are replaced in each case by —CH=CH- or —C=C-
groups,
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N NaOXRaONNRYR R, NN3R6 NN R3 (L)

148 WD 2004/ 094411 PCT/ US2004/ 011899 Iv V VI  wher ei n
WG200440844CH or N;, Y is CHor N, L is a single pontis2004/011899
Cl1-C6 straight chain or branched al kyl ene, wherein a

CH2 10 group is optionally replaced by 0, NH NR, or’

'S, whichis cgmiqzaﬂsstll hmnegj 3 dp Bubmbin Lﬁt@ds,orwén@r isrgmeubstituted or

ti mes by oxo, .h dr ox: or Co ti.on
LS o OB A W YR R RABH AL t0 4 carvon
(CH2) . SONH, o} s SQBinaQins((IE OR: 15 n iSO to 3,

Rl is alkyl having 1 to 4 carbon atons, which is

unsubstituted or substltuted one or nore tines by

L2820 Py, S 0 BB syt o

are repl acedundan@aed) HaE@ Py H0GHEECHonR in-wWihéh aldle@ QSring atom is an
25 al kyl having 1 to 8 carbon atons, which is

substituted Hn® &S Wewhich@%unsgpstﬁmeé §& pubstifugedygne or more times by
conbi nati ons, t,here | t] | I,
- CH2CH2- gr ola]ar}gge gryrl \Qgﬁ%% al% © ﬁ Cgac(l% ﬁaYs%e ﬂ%e&) g@(ﬁg 0, 0X0, amino,

or -C=C gr oMR$lamino, dialkylamino, or combinations thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, CF; OCF;, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, all%oxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido, and

acyloxy, or combinations thereof,

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, CF;, OCFs, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylehed{oxy, jamino, - alkylamino,
'dial‘kylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy,

acylamido, and acyloxy, or combinations thereof,

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms,
which is unsubstituted or substituted one or more times by halogen, alkyl,

alkoxy, nitro, cyano, oxo, or combinations thereof,
arylalkenyl having 8 to 16 carbon atoms, wherein the alkenyl portion has

up to 5 carbon atoms, which is unsubstituted or substituted one or more

times by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,
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30 149 WO 2004/ 094411 PCT/ US2004/ 011899 cycl oal kyl
having 3 to 8 carbon atons, which is unsubstituted or

wGaaiwsvyuut ed one or nore tinmes by hal ogen, oxoPCHUK2004/011899

10

15

20

25

30

having 1 to 4 carbon atons or conbinations thereof, 5

a heterocyclic group, which is saturated, partially

saturat ed oretliiydédedioxyns admiihat ehlkfiavinog Sditlkylaihing,ng hydroxyalkyl,
atons in which at |east 1 ring atomis a I}I%O'o S .
atom whi ch hyeraxyalesy:i ¢ cAteRYor YRt iaccéf[]eoa ‘??@’C@J‘ili’onyl’ alkylthio,
nore tines n, 18 y 0 /@0

hal ogenat edt%]f%%lﬁ%ﬁt raél?y 1%)41)}%1[1&{3/% hlg?&lxg’l %Ylgﬁnmﬁg, and_ acyloxy, or
di al kyl am naombinationbihesdof,ons t hereof, 10 aryl having

6 to 14 carbon atons, which is unsubstituted or

substituted one or nore tines by hal ogen, CF3, OCF3,

al kyl, hydr XY, i ' > d

et hyl enedi o%%{etgrﬁl %‘g% aé]fﬂﬁ‘ 2\%” %}{Iﬁgﬁ%aﬁgﬁggﬁwlaﬂy saturated or fully
hydr oxyal kylunsitychtealy havikgSytp 10anigoatyms ¢y sbach aidgdst 1 ring atom is an

al koxycarbonyl , 1 1 kyl thj o, al kyl sul, phi . . )
al kyl >s/ul pho&% O Oﬁgéﬁmzw}tllgi&% URFHRS l’tutgﬂ gr s%b‘u&gyc’)neoqr more times in

_conbi nati ongp} hﬁét%ﬁ:%clﬁ_r Ylodidsy | bnaMalBgen! &fy116IeAr DARoxy, cyano,

atoms, which is unsubstituted oi" substituted one or :
nmore tines hpeldeshagge ralkyGRsiro, ODR8 , amhydlkylhmitiog xyalkylagino, 'carboxy

al koxy, nitro, t hyl enedi o et hyl enedi.o 1 NQ.,
al kyl ani no, ‘HiCSHE’ aﬁﬁ?sn ,ereﬁéﬁl?dém%ﬁ%u% H§}§¥¢o§%€g}ﬂ?§§&}{ by halogen,
carboxy, 4dNecyad6Ydr condine@iviEmeRenr, al kyl thio,

al kyl sul phi nyl ; "al kyl sul phonyl , phenoxy, acyl am do,
and acyl oxy, or conbinations thereof, 25 a partially

N T L

nore times hybhiahegathe & ke tinik KOX Halopér, rdxo, @Y@N@r combinations
oxo, or conbinations thereof, arylal kenyl having 8 to

16 carbon attbersofiwherein the al kenyl portion has
R . isH,

alkyl having 1 to 8 carbon atoms, which is unsubstituted or substituted one -
or more times by halogen, oxo, or combinations thereof wherein
optionally one or more -CH,CH,- groups are replaced in each case by —

CH=CH- or —-C=C- groups,

cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl, or combinations

thereof,
éryl having 6 to 14 carbon étoms, which is unsubstituted or substituted one

or more times by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,
ethylenedioxy, amino, alkylamino, dialkylamino, hydroxyalkyl,
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30 up to 5 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, alkyl,

whyanos1l al koxy, nitro, nethyl enedi oxy, 150 REI/US2004/011899

10

15

20

25

30

2004/ 094411 PCT/ US2004/ 011899 et hyl enedi oxy, am no,
al kyl ani no, di al kyl am no, hydroxyal kyl , :
hydr oxyal koxlyydr@@raﬂwxya cgzchmoy atyyno a&Wéxy@]kﬁmghonyl alkylthio,

ST T e D b B oo

het erocycl i cipaleky! group, which is saturated,
partially saturated or fully wunsaturated, having 5 to
10 ring atons in which at least 1 ring atomis an N,

0 or S atom ich.ls unsubs uf ed_or fe

or nore ti e‘grrﬁcy‘ihﬁegﬁoé?’er%%fiﬁl S%tg{atte g%lnt‘l I%&gﬂrn{%d or fully
aryl, al kyl, uh#eatyd, hayiaes, told ﬁﬁ’é @l@ﬁﬁ&h@ﬂu@i Kktyleast 1 ring atom is an
nitro, oxo, amno, al kyl am no, di al k%/I am-no, carboxy

or combi nat i Bn@ orfeatenst whish/inrnsshsdiied or sebstifptedhane or more times in

Thet eof . or Wpc SREgPL kbR iy tiBe®s aF WRfl | By, cyano,

at ons, V\,h | C hhdlSgerfed et titod 026, ar1115.o S bleglaitind, edlaleplemino, carboxy
or nore tinmes by hal ogen, oxo, al kyl _or conbi natj ons
thereof ; R3 Qrsopgbinations Kipreok aud/ Apsibstited leéh%lhylamqmn by halogen,

i ch 1 s unsbeLl b 5ok i siRAl ilgd one or more

ti mes by hal ogen i 'ons thereof wherein
optionally one or m)re - CH2CH2- groups are repl aced in

each case by - CH= or -C=C- _groups, 25 cy al ky
having 3 to %Y]@B?Yﬂ)oli*\a"&%gor?stov\m GArhan @b FC‘%E é%l“é‘?ubsmuted or

substi t ut ed 1k
or conbi nat |Sgl§§n8{etd hw(izreeO# H@?;&?h@ Ha t Oépg (%%ﬂrg allcyl, Bydroxy,
at ons, whi chalksxyingithgt inhethwenedioxsy bsthlyiemlbéldxym eamino, alkylamino,
dialkylaminé, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy,

acylamido, and acyloxy, or combinations thereof,

a heterocyclic-alkyl -group, Whlch is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom, which is unsubstituted or substituted oﬁe or more times in
the héterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl pbrtion by halo geﬁ,'l

0Xo0, cyano, or combinations thereof,
cycloalkylalkyl having 4 to 16 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl or combinations

* thereof, or
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30 or nore tinmes by hal ogen, alkyl, hydroxy, al koxy,
nitro, nethylenedi oxy, ethylenedi oxy, am no,

wa@bkdogbgmino, dial kyl ami no, hydroxyal kyl, 151 REX/US2004/011899

10

15

20

25

30

2004/ 094411 PCT/ US2004/ 011899 hydroxyal koxy, carboxy,

cyano, acyl, al koxycarbonyl, al kylthio,

al kyl sul phi nglkoxyallkyhauhgpBom§lcarbphetvmey, and acyl oxy,

or conbinations thereof, 5 heterocyclic group, which

is saturated, partially saturated or fully

unsat urpt ed, jshami eviag t100 1P cdrbfid a@bRIMH/hich ivhheibsttuted or substituted
least 1 ring atomis an N, O or S atom which is )
unsubst i t ut eeheopr subyetiimest byl holngenr oxer @ £omBBations theesof wherein

heterocyclic %&%@8 Qg%Jé&Pn%lr%?fﬁbcﬁ%gﬁ%burgslmﬁ% lg?plgéelaolﬁyeach case by —

cyano, halo

al kyl am no, @Habkybantgg,gﬁ@bgoxy 10 or conbinations

t hereof and/or substituted in the alkyl portion by

hal ogen, oxo, cyano, or conbi nations thereof,

arylalk¥§ hay&gg 7 to 16 carbon atons, which is

unsubsti™tut ed*dr substituted one or nore tines by' .

hal ogen, CF3, OCF3, al kyl, hydroxy, 15 al koxy, nitro,

met hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no, .

di al kyl am noalkyilydrvimgylatolbydarbdnalems.yalikly jonsubatiyed or substituted one

cyano, acyl, aIkoxgcar onyl , al kyl thig
[

al kyl sul phi n?fl AP V&R P %@ﬁe,n’ pQr%(é)ho%/ ,Comg%:nﬂflgrrlrsl (}%?rec)f wherein

and acyl oxy, offonsiybhd 18t hiRs -CHSTERf groddd @e replaced in each case by —
het erocycli c-al kyl” group, which is saturated,

partial | y sa€Ur&tledr e=Cuptopps;unsat urated, having 5 to

10 ring atons in which at least 1 ring atomis an N,

0 or S atom which is unsubstituted or substituted one

or noreptinggn the heterocyclic portion by hal ogen,

aryl, al kyl; alkoxy, cyano, - hal ogenated al kyl, nitro,

oxo, am no, al kylam no, dial kyl am no, carboxy 25 or

conbi nati ons reof .and/or, substi tut.ed. i .
portion by h%f‘ﬂglélﬁ{ng 13)? yca R/ogneg?m%r‘bﬁilggnﬁ i drqulg‘tg&glﬂgu(&l substituted one

thereof , cychoahdey! anky!bshamidi@ns dxe, 16 eambiatiioMBereof wherein
whi ch is unsubstituted or M T
optionally one or more -CH,CH,- groups are replaced in each case by —

CH=CH- or —C=C- groups,

cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl, or combinations

thereof,
cycloalkylalkyl having 4 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl or combinations.

thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one

or more times by halogen, CFs;, OCF,, alkyl, hydroxy, alkoxy, nitro,
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substituted one or nore tinmes by hal ogen, oxo, alkyl
or conbinations 30 ' thereof, or 152 WO 2004/ 094411

weEFanAsa004/ 011899 al koxyal kyl having 3 to. 8PCHUKI®NG/011899

10

15

20

25

30

atons; R4 is alkyl having 1 to 6 carbon atoms, which
is unsubstituted or substituted one or nore tines by
hal ogen, ox onetbylema]mﬁbiyl;] atetlofenetiivaye okmittoer eillkylagino, dialkylamino,

Optlonally Qne - ou s are repl.ac

in each cas @YSEPXY a dralgtg@é ‘%{ Ao, geﬂ a‘ilgoxycarbonyl

al kyl havi ng, 0 l\Ml 1@611 S oh d
dléyor Subg{}ﬂﬁ?ﬁh@ﬁl MRkyl¥dlb y'l P enoxyk,)y acylamido, and

unsubstitute one nore tines
hal ogen, oxca,cybxy,mmbmbatahomthewefeof wherein
optionally one or nore -CH2CH2- groups are replaced in

-each case by - CH=CH or -C=C- groups; 15 R6 is H,

al kyl" havi nghaf91 GaGRDIN ALY Rarbdh! 600nds which is unsubstituted or
unsubsti t ut ed” or subst ituted one or nore tine

hal ogen, oxcubsituted v na“[ inorestimige bydfalegeay &ifh, OCPy, alkyl hydroxy,

optlonally one or rou | ac
each case bhy%%%p gfl%ol’ Ef—eﬁ[ ed’é‘% 5?‘ %ﬁegdl&ggcl oal Kyl y| Alkylamino,
having 3 to BacRAahaD, ah?&‘i‘éxyéll@jélc hhy@roidmktbéi I batb@ﬂy Orcyano, acyl,

substituted one or nore tine | ogen, = oxo, yl
or conbi nat iabimsycarhemydof alkplifiiey c#ilbﬁlﬁ‘ll(lphlab’kylauf}’éiﬂl}ﬁﬁmﬁl phenoxy,

to 16 b
sabst [ fﬁtr egnaﬁ%mé g %V@%Cﬁ?ﬁgygguﬁﬁ%mgﬁﬁ&g% al kyl

or, cconbinations thereof, 30 aryl haV| ng 6 to 14

carbon atons, which is unsubstltut ed or substltut ed -
one or nore tiEiseesyplc rEpwyewhicrs, saboptsd, pribally Saturated or fully

hydr OX))/., al koxXtu:ra?édt, [18V1ng 5 to 10 ring atoms in which at least 1 ring atom is an

N, O or S atom, which is unsubstituted or substituted one or more times by
halogen, aryl, alkyl, alkoxy, alkoxycarbonyl, cyano, halogenated alkyl,

nitro, 0xo, amino, alkylamino, dialkylamino, or combinations thereof, or

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, O or S atom, which is unsub_stituted or substituted one or more times in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen, |

0X0, Cyano, or comblnatlons thereof;,

R’ is H, halogen, or alkyl having 1 to 6 carbon atoms wherein optionally one
- or more -CH,CH,- groups are replaced in each case by —CH=CH- or’
—C=C- groups and wherein the alkyl is unsubstituted or substituted one or.

more times by halogen;
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153 WD 2004/ 094411 PCT/ US2004/ 011899 net hyl enedi oxy,
et hyl enedi oxy, am no, al kylam no, dial kyl am no,

whyanoxsal kyl , hydroxyal koxy, carboxy, cyano, BCHIUS2004/011899

al koxycar bonyl, al kyl thio, alkyl sul phinyl,
alkylsulphonyl, phenoxy, acylam do, and acyloxy, or
combi naRi onsistihdragagen, & akyllhaviogl 1 tegvarpory atopsygherein optionally one
carbon atons, which nsubstituted,or . .substituted _
one or nore 75 ML Bg;h;gﬁé'ggrr?}lphgﬁﬁ, rf@&ﬁ‘—cfd e Wﬁ,case By ~CH=CH- or
hydroxy, —al koxg, gidups 8nd WREBH B @TkyDiYunsubstituted or substituted one or
et hyl enedi oxy, am no, al kylam no, dial kyl am no,
hydr oxyal ky| morténesdahalesep; car boxy, cyano, acyl, 10
al koxycar bonyl , al kyl t hi o, al kyl sul phi nyl,
al kyl sul phonyl , phenoxy, acylam do, and acyl oxy, or
C odHidi ghairh QiRGti¢ 1B R 0dptatde Rdfsali@eycl i ¢ group, which is
saturated, partially saturated or fully unsaturated,
having 5 to 10 ring atons in which at least 1 ring
atomi s, an [ | S.: '
S3 ¢ Ago%lﬁglg%c? 5cc§rcﬁ‘ﬁgtot:@ r%%ﬂ‘blfz %Hae?eé%' ga;ﬂf %g{n?fn%fg selected

or substitute mor e

al kyl ,_ al koxy, al koxycarbonyl, cyano, hal ogenated
- al ‘l@/ﬂ‘ :FOHH{E]@?O,

10

15

20

25.

oxo, am no, alkylam no, dial kyl am no,
or conbi nations thereof, or a heterocyclic-alkyl
group, which is saturated, partially saturated or
fully 20 unsaturated, having 5 to 10 ring atons in
whi ch at. | eaAtcothppumbacatniing (® ceim Nwheren s£d abmppund is selected
whi ch is unsubstituted or substituted one or nore

t | &S Fofmulkhe het erocyclic portion by hal ogen, aryl,

-al kyl, al koxy,  cyano, hal ogenated al kyl, nitro, oxo,
-am no, al kyl ami no, di al kyl am no, carboxy or

conbi nations thereof and/or substituted in the alkyl

portion by hal ogen 25 oxo,, cyan,. or conbi.nations ..
Eher eof>: &7 ' SORPOS] S5RnEp Syl “hsthipid Coggind s selected
carbon atons_wherein optionally one or nore -CH2CH2-
grispSompdadtpl aced in each case by -CH=CH or' -CC
groups and wherein the alkyl is unsubstituted or
substituted one or, '

6. A compound according to claim 1, wherein said compound is selected

from Formula IV.

7. A compound according to claim 1, wherein said compound is selected

from Formula V.

8. A compound according to claim 1, wherein said compound is selected

from Formula V1. ‘
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30 nore tinmes by hal ogen; 154 WD 2004/094411
PCT/ US2004/ 011899 R8 is H, hal ogen, or al kyl having 1
wa 200d/0gttbon at ons wherein optionally one or P@F/ES2004/011899
- CH2CH2- groups are replaced in each case by -CH=CH
or -C=C- groups and wherein the alkyl is
unsubst Pt ut edh ammwibs kittaudiad todeinl, wheeia saidwsngpynd is selected
hal ogen; 5 and pharnaceutically acceptable salts
t hedogOFormdla ¥IIconmpound according to claim 1, wherein

said conmpound is selected fromFornmula I. 10 4. A
conpound according to, claim1l1, wherein said conpound
i s select ed from For rrul all. 5. A conmpound according

to claim1, erein sa 0 electe 15 from
Fornmul a“t'11. \‘QQCOH}? %ﬁ‘ﬁ %ngg%é bﬁ’gwﬁtgelglsﬁll opipound 1s selected
wherein said corrpound is selected fromFormula IV. 20

5 7. gl hccording to claim 1, wherein said.
conpound is selected fromFornmula V.- 8. A conpound
according to claim1, wherein said conmpound is
sel ecte m For mJI a VI, 25. 155 04/ 09441
PCT/ uszglm S5 oynd ACoOx PG el HE E’o‘?f%qf?f&qi &%ai 2H.
wher ei n sai d conpound is selected fromForrmula VII.
10. A compound according to claim1, wher elg said '
compound2i s detosaptomdd according to claim 1, wherein R” is alkyl, halogenated alkyl,

10  cycloalkyl which is substituted or unsubstituted, cycloalkylalkyl which is substituted or

unsubstituted, tettahydréﬁlranyl, or arylalkyl which is substituted or unsubstituted.

13. A compound according to claim 1, wherein R* is CHs, C,Hs, isopropyl,

CF,H, cyclobutyl, cyclopentyl, cyclopropylmethyl, or 3-tetrahydrofuranyl.

15
14. A compound according to claim 1, Wherein R? is phenyl, bromophenyl,
nitrophenyl, fluorophenyl, trifluoromethoxyphenyl, methoxyphenyl, carboxyphenyl,
dimethylphenyl, or methylpyridyl. '
20
15. A compound according to claim 1, wherein R? is 4-carboxyphenyl, 2,3-
difluorophenyl,  4-methylphenyl, = 4-tert-butylphenyl, = 4-methoxyphenyl,
. difluorophenyl, or 4-fluorophenyl.
25 - '16. A compound according to claim 1, wherein R? is cyclohexyl or

cyclopentyl.

17. A compound according-to claim 1, wherein R’ is ethyl, CH(CH;), n-
propyl, n-butyl, or t-butyl.
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5 fromFormula VIII. 11. A conpound according to claim
1, wherein Rl is CH3 or CF2H. 12. A conpound accordi ng

wao o00ghdi4am 1, wherein R2 is al kyl, hal ogenat ed BCRYE2004/011899

10

15

20

25

30

10 cycl oal kyl which is substituted or unsubstituted,
cycl oal kyl al kyl which is substituted or
unsubstituted, tetrahydrofuranyl, or arylal kyl which

i s substjtuted t co

accor di %% togclcglfnlj#gﬁ&l V\gccmt‘cf" %ﬁ %%aua_é W R’ is thiazolyl or
i seqzothydzplyl.CF2H, cycl obutyl, cycl opentyl,

cycl opropyl net hyl, or 3-tetrahydrofurany|. 15 14. A

conmpound according to claim1, wherein R3 is phenyl
bronmophegiyl , A Qi o%ﬂﬁei@%rd ltléocglgﬂbqn%vlherel is, benzyl or phenethyl,
trifluoromet oxyphenyl Iﬁ%xy enyf car%oxy ¥

di whichyh pdvhropke 1s<snbsmlaltb@/b1pwsubgtitute<20 15. A corrpound

according to claiml1, wherein R3 is 4-car boxyphenyl

2,3- difluorophenyl, 4- nethylphenyl

4-tert tyl
di fl uor%};hgn‘f/m% Bumﬂ?'({sﬁ dﬁ%ﬁgﬂé Vg%é I%m benza/u I%ethylbenzyl t-

aclmoylbemaylt o m¢th®mbtnzylherchmmh@3ybemzylycl ozlrrbﬁyybenzyl fluorobenzyl,

cyél ogrr%g%zl q@omrg‘g%zﬁcorgrb&%ﬁt 0 %ﬁal m 1 i1, orohlorobenzyl,

t Imfwénzyllaﬁtﬁe@y@&%ﬁ%}ﬂom&uﬁg@om 1o e A

conmpound  according to claim 1, whefein R3 is thiazolyl
or benzothiazolyl. 5 19. A conpound according to

claim whefein R3 enz phenet hyl, ichin
cach cade | A EbebTid BTtk Mot o
conpound according to claim1, wherein R3 is benzyl,

met hyl benzyl, t.- butyl benzyl, thoxybenzyl
di net ho%Zyben&mep@atdmgﬂdemzty fclain] Ty M/Ih@wn]iyis CH4i@ CH,CHj.
di f I uorobenzyl, trifluoronethyl benzyl,
trifluoronethoxybenzyl, chl or obenzyl

23. A compound according to claim 1, wherein R® is cyclopentyl.

24. A compound according to claim 1, wherein X is CH.
25. A compound according to claim 1, wherein X is N.

26. A compound according to claim 1, wherein L is a bond, CH,, CH,CHo,
CH,CO, CH;CO,, or CH,CONH.

'27. A compound according to claim 1, wherein subscript nis 0 or 1.
28. A compound according to claim 1, wherein R7 is H, and R®is H, CHs,

C.Hs, CF3, hydroxymethyl, 2-(2-hydroxy)propyl), carboxy, ethoxycarbonyl, CH;CO, or
phenyl. ’

157



ni trobenzyl, methoxycarbonyl benzyl, or phenethyl. 21.
A conmpound according to claiml1l, wherein R4 is CH3 .

~ WA 20022944 conpound according to claim1, wherePCT/BS2004011899

10

15

20

25

30

CH3 or CH2CH3. 23. A compound according to claim1,

wherein R6 is cyclopentyl. 24. A conpound according to

cl ai Im _]29.\/\heA\Aﬁbmpé®ﬂdsac€d;tdinthﬁ ckim 1Avdergposed campondi in gf Formula I
to claimld,. erein Xis N 26. A conpound accordin
td)réVaainﬁqu]f,ls%rOéﬁﬁzfﬂ- is a bond, cmnpcmw CHzc%

CH2CO2, or CH2CONH. 25 27. A conpound according to

claim1l, wherein subscript nis 0 or 1. 28. A conpound

accor dilly t cAcbmpourl acabweling to cRimi ks whereim daifgomgowd is of Formula I

gﬁﬂé&% l_gt ‘H’gsf?‘?ﬁ éi%’y@gg 313(3 @Eé@ylﬁw‘c?og@&%&%c?aﬂ{ﬁ@%% heterocyclic
?%Qéf\ﬁ) %%érlalggg (MHER0D4B1LE9R 2Bstithed BrRQUBSLAREOT di ng

aim I, rein sald conmpound is of Forrmula | or
IVand RL is CH3 or CFZH. 30. A compound according to

oL b el oS TR R s o ot
cygir9aRkyd @HE ¥ CFAL hal 2 QCYBIH, GycBppyimahylae yledemil, 3-

which in each case is substituted or unsubstituted.

3 tetrahydorfprapld onbwwydi ng to claim 1, wherein said

conpound is of Formula | -or IV, RL is CH3 or CF2H,

and R2 is CF2H, cycl opropyl net hyl, cycl opentyl, 3 10

t et r ahyglr of UK 3BMbowRT acBedizd to cBdm 1A wirrgekdid campourdi ng
to claim1, wherei.n said co oupd is of Fornula | or

| \Is offformenleigr Bf, Rpe AH: re GFeH, Rniselicack gass

cyBrBaPg Y. divh By B B0 o) Bpp Y 2 Berd o o

CHz, CHzCHz, or CHzCO. .

33. A compound according to claim 1, wherein said compound is of Formula I
or IV, R! is CH; or CF,H, R? is phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl,
3-methoxyphenyl, 4-methoxyphenyl, 4-triﬂuoromethoxypheny1, 4-bromophenyl, 4-
methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 3,5-

| dimethoxybenzyl, 3-fluorobenzyl, 2,6-difluorobenzyl, 4-fluorobenzyl, 3,4- 4
difluorobenzyl, or 4-carboxybenzyl, and L is a bond, CHZ; CH,CH,, or CH,CONH.

34. A compound according to‘ claim 1, wherein said compound is of Formula I
or IV, R! is CH; or CF.H, R, is H, isopropoxy, CF,H, cyclopropylmethyl, cyclopentyl, 3-
tetrahydrofuranyl, 2,3-diﬂuo‘robenzyl, or benzyl, R3is phenyl, benzyl, phenethyl,
cyclohexyl, 2-methoxyphenyl, 3;-methoxyphenyl, ‘4-methoxyphenyl, 4-

. trifluoromethoxyphenyl, 4-bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-
methoxybenzyl, 3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6- -
difluorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl, or 4-carboxybenzyl; and L is a bond,
CH,, CH,CH, or CH,CONH. ‘
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10

33. A conpound according to claim1, wherein said
conpound is of Formula | or IV, RLis CH3 or CF2H, R3

wWo sooploenayl , benzyl, phenet hyl, cycl ohexyl, PCT/US2004/011899

2- nethoxyphenyl, 3- net hoxyphenyl , 4-met hoxyphenyl,
4-trifluoronmet hoxyphenyl, 4-bronophenyl, 4 20

nmet hyl benzyl , 4-t- butylbenzyl 2- nethoxybenzyl

3- net hoxybenzy ben orobenz

2. 6-dif F%or o endényq%’ungr a?qog% goeeql hqem sa compoung is of Formula I

di 6ﬂ DDRb Ebe(f,\Hybn CE{H & Q@Cpg’f)’c@f@%ifdpﬂrﬁ&ﬁy}'— cySopenbang,

ound” accordi ng to

cl EFfﬁJilXLdeﬁ@Wél% éﬁll@rQb@mdmdnensyloR BahenylabénzyR Fherethyl,

oy OXhebSl, C R0 h At Shckiputbnds P BRI Rtk dny 1
2, Biftliofdriehebehal, 4-sfonh>%ﬂawl,, 4- Ri’ethﬁbdiﬁ?ﬁﬂbbu@ﬁ'ﬁé&bl 2-

phenet hyl , cl ohe net hoxypheny

3-HEHAEY 1§1H§1m€tb,0 @Wk%dm oyzybenzyl 3-fluorobenzyl, 2,6~

o (ITRHBLREA JOMNANEY Y A @@ﬁﬁ@o@?&z" RSB L1 2 bond.
3, %dlmmybemgomaﬁamemnzyl , 2,6 30 4

di f 1 uorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl, or
4- car boxybenzyl; and L is a bond, ‘CH2, CH2CH2, or

CH2CONR 61 58 X‘Qgﬁiﬁgﬂdo&%éz%}ng %Tdﬁalvl\?leogvﬂepe]i §%gc§%88@}gdls of formula I

conmpound accor erein sa

i ordV, RbimUHaot CFd{ ahWRRlis Hﬁlsﬁ?ﬂ)ﬁpﬁ’)fy, CHBHnethdl- py&uﬁ}ﬁzﬁcyanophenyl

15

20

25

30-

Ccy. opyl.met h cycl opentyl, 3- tetrahydrofuranyl,
e R ATR g e B o AR L
PheBRLBY, cyRl Pfé |ta ]
I-'bﬁ,et h%%/ p(‘hygnd?él’%y bu 'l m@p&iﬂﬂolyl, 7-azaindolyl, or 4
t rmffth]ii@ml@m’ﬂpimnylphenyl 4 br ormphenyl , 4-met hyl benzyl ,
4-t - butyl benzyl, 2- nethoxybenzyl, 3- net hoxybenzyl ,
3, 5-di met hoxybenzyl, 3-fluorobenzyl, 2, 6-

di f1 Uorﬂbenéﬂkemﬁodﬂd%é&ﬁﬁﬁ%bf |claiﬁ’14%%%@p&%ﬁ5f formula I

4- car boxybenzyl, L is a
avd 1% RsiscHis Orl@ BBR; is 4, ls@prppamd Cﬁgﬁmﬂomoﬁwrneﬂhgl @yclopentyl, 3-

C@%&& it S ﬂacﬁgﬁqrgﬂ‘%ﬁﬁ g]b% L)gg}(ltl ﬁ 18 2 ?G-methyl-pyndyl) 2-
2c§/ﬁ1di!$ﬁéxml| 2 B’édﬁﬂhd).‘x‘&ﬁhen?l QMR:ﬁBﬁ’&M 4 mtro g}] 4- arfunophenyl phenyl,

3-di fluor ophenyl - et hyl phenyl - n|
4P3ﬁfiﬁo ﬁﬁ@lﬁb‘?x}’l ﬁb’éﬁ@ytntylpyﬂlyhly-lb}ltyl tetrahydrmsoqulnolyl 7-azaindolyl, or 4-

methylsulfonylphenyl

38. A compound according to claim 1, wherein said compound is of formula I
IorIV, R'is CH; or CF,H, R, is CF,H, cyclopropylmethyl, cyclopentyl, 3-
tetrahydrofuranyl, 2,3-difluorobenzyl, or benzyl, R® is H, isopropbxy, 2-(6-methyl-
pyridyl), 2-cyanophenyl, 2,3-difluorophenyl, 2-methylphenyl, 4-nitrophenyl, 4-
aininophenyl, phenyl, pyridyl, cyclohexyl, cyclopentyl, ethyl, t-butyl, '
tetrahydroisoquinolyl, 7-azaindolyl, or 4-methylsu1fonylpheny1, X is CH, and L is CH,,
CHzCHa, CH,CH>CH,, CH,CO, CH,CO,, SO,, CH,CONH, CO; or CH,S0,.

159



cycl ohexyl, cyclopentyl, ethyl, t-butyl,
t et rahydr oi soqui nol yl, 7-azaindolyl, or 4- 15
woreaohpdsul f onyl phenyl . 37. A conpound accor di nBCT/0S2004/011899

claim1l, wherein said conpound is of formulal or |V,
Rl is CH3 or CF2H, R2 is H, isopro 2@{ CF2H,
cycl opr 8)?)yl nétqq)}?flpo‘l@(ﬂ/m@piémiﬂdalgl ; qf%lﬁ)ﬁéllﬁl&PHWQHW 1s of Formula
2,3-d benzyl, and R3 is
ﬁ()o h{é ¢%%)973:9 20 cyanophenyl ,

2 3- dlfluorophenyl 2- nethylphenyl 4-ni trophenyl,

4- am nophenyl , phenyl ridyl, cl ohexyl

cycl opefif-y| , Agompound amr%ng tot‘"é’tuffh Mﬁ*%‘?@ééﬂdlcﬁﬁwwnd is of Formula
< 7-3zai l. I I
5 7RI B cAen T e BRI e Al

is of formulal 251 or IV, R isCI—Bor CF2H R2 is

CF2H, cycl opropyl et hyl, cycl opent}zl v 3., )
t et r ahy@F-of uAReFIDOUDd Bccarding sy QHBhLyYhergh sgid sopoupesis of Formula

t: |
B O o A Ay £ g 25
4- dillﬁlﬁlbﬂmha[m —rr?bihﬁfheﬁplphe)ﬁlycbphenj?iem-)ahnnqqymnylyphenyl pyridyl,

10 f gg | Ohe)é%//llopgrg AR ,|e %nﬂtl}yll &blgyla%/eﬁrggy@;pl’soéglnolyl, 7-aza1ndoly1, or 4-

4- henyl, Xis CH and L is CH2, 30,
C}_@%&h%&ﬁgé% CHZCO, CH2C2, SO2, CH2CONH, CQO2 or
CH2SO2. 159 WO 2004/ 094411 PCT/ US2004/ 011899 39. A
compound_accordi n aj.m ein said.co

oo bl & CopPUgRT YoRGE RIS brthearin g RO TFG IS of Formula

COfTR wﬁl%eﬁg@mg Iy Oinglretiigedy, wherein said conpound
is of Formula™ 5 f or V, R iIs CH3 or CF2H, and R3 is

15 aryl, heterocycllc al kyl, or cycloalkyl 41. A

conpound. acc rdln wherei.n sai d,conpoun

i s of ‘mul & P 8?‘9 Wco%n%é’ LWIEﬁ% Qﬁa (’gls of Formula
2-(1@r verhyd CH%( bt dyin, R3Zis BHATO A |phe%et:ﬁ%/1 cyclohexyl 2-

di 1 uor ophen 2-meth phezyl nitro

4 mnihnmmh@nyll 3- r@ﬁmmhew,r4 wthoxmw@yb Hdﬁﬂxyﬂomethoxyphenyl 4-

g{éﬁg?}%{]ﬂ 44t enﬁ%t)ﬁtt—%g@{ 1?‘%%32}?% %%?y?% %efhoxybenzyl 3,5-

20 Cmu{&ya&&@r @Lﬂ\g)r&&n@ylaz m(ﬁﬂudhbﬁér@yp 4Sfa1diiol§6ﬁﬂ}31951 ad
is of Formula Il or V, RLis CH3 or CE2H, and R4 is
CHifluorobenzyl, or 4-carboxybenzyl, and L is a bond, CHZ, CH,CH,, or CHZCONH

44, A compound according to claim 1, wherein said compound is of Formula
Il or V, R! is CH; or CF,H, R? is phenyl, benzyl, phenethyl, cyclohexyl, 2-

25  methoxyphenyl, 3-methoxyphen§11, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4-
brbmophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 3,5-
dimethoxybenzyl, 3-fluorobenzyl, 2,6-difluorobenzyl, 4-fluorobenzyl, 3,4- )
difluorobenzyl, or 4-carboxybenzyl, L is a bond, CH,, CH,CH,, or CH,CONH, and R*is
CH. | |

30
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15 43. A conpound according to claim11, wherein said
conpound is of Formula 1l or V, RLis CH3 or CF2H, R3

w0 go0phenyl , benzyl, phenethyl, cycl ohexyl, 2- PCT/US2004/011899

met hoxyphenyl, 3-met hoxyphenyl, 4-methoxyphenyl,
4-trifluoromet hoxyphenyl, 4- br ormf)hen yl
4- et hyfbenz COH@W‘%B?VF‘B@&MMHQ ﬁﬁ%@?ﬁ@@ﬁ’?ﬂpouﬂd 1s of Formula

gﬁfhﬁ??@@ﬁ?%&ﬂﬁggﬁ% oﬁm;&rwaémwuorobenzyl

3, 4- dlfluorobenzyl or 4- carboxybenzyl and Lis a
bond, CH2i 44. A conp

d
- accordi fy t oAdloﬁiP@Plid aqmqugg F‘P daimyl, W@Hﬁ |°§’thPund is of Formula

10

Fo ﬁd% véFAblnsR3 i's phenyl,
beﬁgH%, ahenet%MF 1cyc ohex %# 2 25 ﬁethoxyphenyl
3- nethoxyphenyl 4- met hoxyphenyl ,

j :nralt Llyhlpgeng;ét hgwyognﬁg%/cyrcggg] bflggf’ ﬁ@}%@gﬁ@gﬁ:ﬂ}}pound is of Formula
> | fl b l,
> g?g{??ﬁ%ggﬁzﬂ %C%aﬁylf uo% B%SIQ%%Mgtorﬁ’s uor obenzy

uor oben obenzyl
difluorobenzyl or 4- carboxybenzyl L is a bond, CH2,
r CHZCONH n
2004/ 04511 PETMISsHRA R TBS clfE Aa%ﬂﬂéﬁlﬁ\o ompound is of Formula

acgpav ) 9{3%93@'1 Eﬂeferéoycw@ eallkey'l rbr%%l@al‘kgmké lﬂ@dm@ﬂg)and RCis

Formula Il or VI, and is afyl, heterocyclic,

-alkmmnmobdcycloallcyl. 46. A conpound according to

15 4

20

25

30

claim1, wherein said conpound is of Fornula 5 Il or
VI, and R5 is alkyl having 1 to 3 carbon atons. 47. A

conrpounmb ac cAr@dhipdui@adcofiifg (b cIMBET, aiibraaissdeompeuitis of Formula
is of Formul Tl or VI, and R6 is cycloalkyl havi ng

Hbor/Vban® 8y isahetoxnyds, alkyb @ﬁpmlﬁ%lkﬂeBorSc{PHgPHnR |
| 1 f
1 Ssbny PR, SR disampeuned SRl RRemMlldr do \ciflogs, S0 or

| SCEBHE2ONBI.and R6 is cyclopentyl 49. A conpound.

according to claim1, wherein said conmpound is of
Formula 15 11l or VI, and R3 is aryl, heterocyclic,

al kyl, . Cy&' c%ﬂlpl&ﬂld a&%r&iﬁg (SR 1, @ﬁeljeﬁl said compound is of Formula
V1L, R!is CH;, R%is F, and R? is substituted or unsubstituted aryl or arylalkyl. |

51. A compound according to claim 1, wherein said compound is of Formula
VII, R1 is CHs, X is CH, R%is F, R’ is substituted or unsubstituted phenyl or benzyl, L is
abond, and R’ and R® are each H.

52. A compound according to claim 1, wherein said compound is of Formula
VIL R! is CHa, R%isF,R’is phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4-bromophenyl, 4-
methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 3,5-
dimethoxybenzyl, '_ 3-fluorobenzyl,  2,6-difluorobenzyl, 4—ﬂuorobepzy1, 3,4-
. difluorobenzyl, or 4-carboxybenzyl, and L is a bond, CH,, CH,CH;, or CH,CONH.
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cyclopentyl, Yis CH and L is CH2, CH2CH2, CH2CH2CHZ,
CH2CO CH2CO2, SO2, or CH2CONH. 50. A conpound

wa@emengidng to claiml, wherein said conmpound iBCD1S2004/011899

10

15

20

25

30

Formula 20 VII, R is CH3, R is F, and R3is
substituted or unsubstituted aryl or arylalkyl. 51. A
conpound according to claiml, vvherei n sai d conpound
is of FEgrnul

substi Cr ed o ReuL pep TR dpﬂ%’ﬁ%/l b gy @ﬁszay cdippdihd'i§ of Formula

bopd, rAnd &, ardisRBHaE RaghrM.is %ﬁenyl536nz‘§d Cpﬁﬂh@ﬂ!ﬂﬂ cyclohexyl, 2-
according to claim1, wherein said conpound is
Fonethpeyphenyl, Rmstkoxgpfenyky 4-mefhoxpmeny, pﬁéﬁ@ﬂoromethoxyphenyl 4-

neqilﬂ%&%eﬁlgﬁ Q%er?g{l%gx -g—ﬁg’%’ qeﬂ%}'lnf%wg‘r% 3-tethoxybenzyl, 3,5-

4- dlﬁllefhbbd%éﬁﬂ?lt hoxyphienyénzyt- br Dﬁﬁﬁﬂmbenzﬁl- 4-fluorobenzyl,  3,4-
nmet hyl benzyl, 4-t-butyl benf‘ﬁ!3 rret hoxyhenz
thd 9

I,
3- d?ﬁﬂ%@h@ﬂ?é‘h Zgy|4 cagbayBenzi CHZCﬁ/z, or CH,CO, and R’ and
3- Igld e obgazyl, 2,6-difluorobenzyl, A4- fI uor obenzyl ,
3, ﬁuorobenzyl or 4-car boxybenzyl, and L is a
bond, CH2 CH2CH2, or CH2CONH. 161 WD 2004/094411
PCT/ U82004/ 011899 53. A conpound according,to, cjaim ]}X
wher ei P4 ai dA@BWB%‘HWdaCICQTd&g tpsiat W %andfg H.
is CH R2is F, R3'is phenyl, benzyl, phenet hyl ,
cycl ohexyl, 2- nethoxyphenyl, 3-nethoxypheny|;

4- et ho yphe yl, 4-trifluoronmet hoxyphenyl, .4 5 )
br onop nyI K Wg?lﬁ'gﬁr gio Zfi-iﬁlr-‘%]ut eﬁ%lﬁ%}{l‘ f:ompound is selected

2_@@£hoxybenzyl 3- nethoxybenzyl 3, 5-

di met hoxybenzyl, 3-fluorobenzyl, 2,6-difluorobenzyl,
4-F-(:16ydbpemtylbxy-3; Meth@xmg@rlbbﬁmazo or

4- car boxybenzyl, L is a bond, CH2, CH2CH2, or CH2CQ,
and R7 and - R8 are each H 10 54. A conpound accordi ng

t ;3-cd-ay &bﬂent%sgf—ﬂlrﬂetﬁgxﬁﬂgnﬁﬁ142@11@Hﬁbedﬂyl)515{-pz9razole
conmpound according to claim1, wherein said conpound
is selected from 3

(SRS P4 Y S SRSV RS B di i B D A pyrad Ble;
3-(3-Cyclopentyloxy-4-fnethoxypheny1)-1-(4-nitrobenzyl)-1H—1$yrazgle;
3-[4-M§thoxy-3-(3R)-tetrahydrofuranyloxybhenyl]-1-(2-methy1benzyl)-1H-pyrazole;‘
.1-(2,3-Diﬂuorobe;12yl)-3-[4-methoxy—3-(3R)—tetrahydrofuranyloxyphenyl]-1H—pyrazole;
1-(4-Aminobenzyl)-3-(3-cyclopentyloxy-4-methoxyphenyl)-1H-pyrazole;
3-[4-Methoxy—3—(3R)-tetrahydrofuranyloxypheﬁyl]-lH-pﬁazole;

3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(4-nitrobenzyl)- 1H-pyrazole;
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3- (3-Cycl opentyl oxy- 4- met hoxyphenyl ) - 1- (2- et hyl benzyl
)-1H pyrazole; 3

WO ¢@4yhppent yl oxy- 4- met hoxyphenyl ) - 1- ( 2, 3- di PCTIOSWDE011899
zyl)-1H pyrazole; 20
3-(3-Cyc| opent ony 4- met hoxyphenyl ) - 1- (4-ni tr obenzyl } .
- 1il+(ﬁy5na]zlg€ 3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- lé-pyrazole;
3-[ 4- Met hoxy- 3 (3R) t et rahydr of uranyl oxyphenyl ] - 1- (2-m
et hyl benzyl )-1 H pyrazol e;
1- £ 2334 Dhiffnbneesi zyd -J318= tk&d{&@&&fﬁf@ﬁy@xm}lﬂ]qiymbwur;@f-N 2,-
uranyloxyphenyl] 1H pyrazol e;
1- sthadnhsByeaseipmides- ( 3- cycl opentyl oxy- 4- met hoxypheny! )

5-1 H pyrazol e;
3- [ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 1H pyr
azgﬂ [84-Bis@ifluoromethoxy)phenyl]pyrazole [which can also be called 3-[3,4-

%4 Met hoxy- 3- ( 3R) - tetrahydr of uranyl oxyphenyl ]-1-(4-n

i t PistiAggromethoxpyphenydi-dH-magzoley 2004/ 094411
PCT/ U82004/ 011899 1-(4- Ami nobenzyl)-3-[4- net hoxy-3
- (3R) -t etrahydr of ur anyl oxyphenyl] -1 H pyrazole; 2-
{ 33-[4-DbiDudrbnetrpBAGRY-t&rahydrofuranyloxyphenyl]- 1H-pyrazole;

(3R) t et rahydrof uranyl oxyphenyl ] - pyrazol - | -yl}

10 N- - methyl phenyl ) ac et am de; 5
a 5333% R A AR AL ARG £3D -2
H- ¢iylueophetyl)acetamide;

3-[4-D fl uoronet hoxy-3-(3R)-tetrahydrof uranyl oxyphenyl
]- I Hpyrazole; .10 2-

I{]3 .[{§ [?‘4@1§@51@J@5ﬂ%¥x% Zéﬁﬁ}%bﬁé’zapy%eny %néfﬂfﬁ&()%BW)acetamlde

| uoro Jacet am de;
15 2- {3 [3 4 BIS(dIf| uororret hoxy) - phenyl ] - pyrazol -1 -yl}

R R B0 F S an e ey BRg ey N 26

| TmB '_'yﬁwgﬂldyli acétbﬁln}de N-[2-(6- nethylpyridyl)]
acet am 2- cyanophenyl ) -2-
{3- [4 di f | uor omet hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny

P e e b S
20] ;Jyréflﬂmmmémﬁaé;)-l H

3- [4-D1ﬂuoromethoxy—3 (3R)—tetrahydrofuranyloxyphenyl] 1-(4-nitrobenzyl)-1H-
pyrazole;

25 3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-methylbenzyl)-1H- -
pyrazole; ‘

1-(2,3-Difluorobenzyl)-3-[4-difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl}-1H-
pyrazole;

30
3-(2-Acetyl-7-methoxybenzofuran-4-yl)-1H-pyrazole;
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pyrazol e; 25
3-[4-Difl uoronet hoxy-3-(3R)-tetrahydrof uranyl oxyphenyl

w0 200402+4met hyl benzyl ) - 1H pyrazol e; 1-(2, 3-Di f PCDUSH04/011899

enzyl)-3 -[4-difl uoronethoxy-3 -(3
R) -t et rahydr of ur anyl oxyphenyl]-1 H pyrazole; 30
3-(2- Acet | - 7- met hoxyb enzofuran 4-yl)-1 H pyrazol e;

oo U R ot gl

10

15

20

25

30

OJ L0y oxyphenyl | - 1H- pyrazol e;
(2 3-Di fl uor obenzyl ) - 3-[ 4- methoxy 3 -(3

S) -t et rahydr of ur anyl-oxyphenyl ]-1 H pyrazol e;

B A B et 0 P AR oA ARMAEAT A yracotes

- (3R) -t etrahydr of uranyl oxyphenyl ] -1- (3 -phenpropyl)-1
H pyrazol e; 10
3- 1[ ﬁ‘—ymhwmlyw@wt 3f m%m)@h%réﬁrl@ftmrmmmﬁwl}enﬂ](Hﬁﬁyrazole
yridyl methyl)-1 Hpyrazole; 1-Ethylsulfonyl-3 -

T4-nmethoxy-3 -(3R)-tetrahydro furanyl oxyphenyl] -1 Hp

yrﬁ?lh@thol@ -3- g3R)~tetrahydroﬁlranyloxyphenyl] -1-(3-phenpropyl)-1H-pyrazole;
Met hoxy- 3- (3R) -t et rahydr of uranyl oxyphenyl ] - 1-(1- P
ropyl )-1 Hpyrazole; 1-Benzylsulfonyl-3-

r NI Ek?g%l ?(ﬁ%ﬁé&&lﬁhkﬂﬁ%ﬁ{/ﬁ&%ﬁmﬂ]q Mp;l)']ﬁ{%h.llieth}l) 1H-pyrazole;

3 [4 Met hoxy- 3- (3R) tetrahydrofuranyl oxyphenyl ]-1-(2-p
yr| d{l met hy -1H razol

S earpmhep A gazole

3- [ 4- Met hoxy- 3- ( 3R) -t etrahydr of ur anyl oxyphenyl ]-1Hpy

Bz ph-Methydxly- 3 (3R)Hetragiddyfura@ $loxyphenyl]-1-(1-propyl)-1H-pyrazole;
( 3- Benzyl oxy- 4- net hoxyphenyl ) - 1H pyrazol e;
{3-[4-Di f I uor onet hoxy - (3R) - t et rahydr of ur anyl oxyphe

y loxyphenyl]-1H-pyrazole;
ks 139?{%% % )dX%rrg’;R ﬁ%ﬁt_\ﬁahéf drOfumn%’et ?%hy%l,r of uF}gn

yI oxyphenyl ]- 1 H- pyr azoI e;

_ 13(HF -gfe%ygi’%ﬂé-tgt?gﬁ]y%r(}/ ran}%xglphengrﬁ 13(2q1|3}fr}(g'?nrlgtg%g—zlﬁ-%yrazole;

{
r
3-
2-
n

,3—[(1-Cyclopentyl—3-ethylindazol)—6-yl]-1H-pyrazole;

2- {3-[4—Methoxy—3 -(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazol-1-yl} acet.ic aciq; :
3-(3-Benzyloxy-4-methoxyphenyl)-1H-pyrazole;
2-{3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]pyrazole-1-yl} acetic acid]
1-Cyclohexylmethyl-5 -[4-methoxy—3-(éR)—tetrahydroﬁlranyloxyphenyl]— 1H-pyrazole;

3-3 -Benzyloxy—4-methoxyphenyl)-1—(2,3-diﬂuorobénzyl)-1H-pyrazole;
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164 WD 2004/094411 PCT/ US2004/ 011899 [ 4- Met hoxy- 3
-(3 R -tetrahydrofuranyl oxyphenyl]-1-[N-(1, 2, 3, 4-

W@ edopaimdr oi soqui nol yl ) car bonyl met hyl ] -1 H pyP@wobmp4/611899

10

15 -

20
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1 1-[N-(7-Azai ndol yl)carbonyl net hyl]-3 -[4-nmethoxy-3
-(3R)- tetrahydrofuranyl oxyphenyl] -1 H pyrazol e;
3-(2-Acetyl - 7- net hoxybenzof uran-4-yl)-1-(2, 3-di fl uorob

3%@ &{cili‘%?ﬂpyy#&@'tﬁ%@%&?@@f%%?@%n% K23t nyl sul fo

nylhenaYdidoguihdyiasdngimethyl{-2H3pyrbEdi;uor obenzyl ) -3 -[3
{%@3 di fll cLq(])dr odg}eq%zyl ggﬁlet ygne%rlﬁlz)xyphenyl ]-1

H pyrazol e;

o Aot %%e”zﬁﬁqﬁﬁiéﬁéﬁfﬁﬁﬁ&w’gm'] i

(@nﬂ%ﬁm&&&mﬁmﬁ®®mﬁwﬂnhﬁpyhia@++pyrazole -(2-Ac

etyl thoxyb enzofuran-4-.yl)-1-(2-methyl b enzyl )‘ 1
H pyrazol e; '
3- f
hein.gzt-g(% rgtq#%h(g@&?gomgm,gg? f el Sy B0s M dplidoreP
[4 nmet hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - pyrazol
- - -1- - eth 1-
en’izga Xxséthm&th@wc@aoém? 40dr ?gﬁwa?t%ﬂalﬂngﬂhf%@&h-éHy?sjr@zole; (
1 Hpyrazole; 1-Cyclaopentyl-3 -[4-nmethoxy-3,

- (3R) -t et r ahydr of ur anyl oxyphenyl ]-1 H pyr azol e;
3-1- (ﬂ,B-Q&ﬂhmp'eeﬁzy/l) -3B[3- & Mdiflunckiznty)lety)yd- ﬂnethoxyphenyl] 1H-pyrazole,
-1-(2, 3-di fl uorobenzyl)-1 H pyrazol e; 30

“3-[(1-Cycl opentyl -3-ethylindazol)-6-yl]-1-(4- carboxyph

99° -3
Cycl opentyl - 3-et hyl i ndazol ) - 6-yl ] - 1- ( 4- net hoxyphenyl )

zol
sy E gt SEHSTERGERNTOB ) TRy be
nzyI )-I'H pyrazol e;
(1- Cycl opentyl - 3- et hyl i ndazol ) - 6-y 4- et hyl su
! fze@AbeJykwn)eﬂmxypymim‘aM -yD-1- (2-methy1benzy1) 1H-pyrazole;
3-[(1-Cyclopentyl -3-ethylindazol )-6-yl])-1-(2-pyridylm

grc*éﬁ3)0C§1ﬁ5ﬁ?1%ﬁgé&ylox}%%-n¥¥%&%ﬂé%f'ﬂ-’lpyrazole

~ethyl)-1H pyrazol e

3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-phenethyl)- 1H-pyrazole;

2-{3 -[4-methoxy—3-(3R)-tetrahydrofuranyloxyphen}/l] -pyrazol-1-yl}-1-phenyl-1-

ethanone;
1;Benzy1-3-[4—methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-1H—pyrazole;
1-Cyclopentyl-3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

3-[(1-Cyclopentyl-3-ethylindazol)-6-y1]-1-(2,3-difluorobenzyl)- 1 H-pyrazole;

3-[(1-Cyclopentyl-3-ethylindazol)-6-yl]-1-(4-carboxyphenyl)- 1 H-pyrazole;
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10
5-1(1-Cycl opentyl -3-ethylindazol )-6-yl])-1-(2-pyridylm

weeiwiod+1H pyr azol e; PCT/USZOO4/011899
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3- [ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl | -
-[2-(6-met hyl pyridyl)-1H pyrazol e;
1- Cycl ohexyl net hyl - 5-[ 4- met hoxy- 3- (3

DR GRB AL BORRELL (bR AASh ik Hrevore

S) - tetrahydr of ur anyl oxyphenyl]-1 H pyrazol e;

tert - But

[ 3-(3- Wﬁwmtyﬁéx%}bﬂqul) -oyilard R -mmethy oerdBbk§iparazole o

3- [4 Met hoxy- 3- (3R) - t et rahydr of ur anyl oxyphenyl ] - 1- ( net

yl sul fonyl benzyl )-1H pyrazol e; |sopropyl 2-

53- [(4 (r,‘s?ﬂctmm3 e(tB)HtIndmﬂ} ey o unehylsadiymphiesny ) -1p¥p azzole;
[ -y acet at e; .
2,3-Difl uorobenzyl) 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of

(
I I G RE= .
G R g Y B3R T pri ety pyrecole
henyl -1 H pyr azoI e 30

| -5-[4-ne ( tetrahydr of ur xypheny
|]5 ﬁlt Wm&%ﬁﬁimndml) %«y licA e yrifiganeiey’ %&PEQ@A@L
PCT/ US2004/ 011899
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of uranyl oxyphenyl ] - 1- (4-t
r i ¥-Jdabfetmatytto(@R) deizatylirofitanyiyx poheh @] - 19 2-(6-methylpyridyl)- 1H-pyrazole;
5-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 1- phen
| -3-trifluoronethyl-1H pyrazole; Ethyl

ls@% I

T U o Lh Ao S P RO Rl 1 HEpyrazole
5- (4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl )-3-tri
I

b P RE ) XL RCEL b ot Sl SRLPRY pyrevot

fluoronethyl-1H 15 pyrazol- 1 -yl] acetate;

(2,3-Di fluorobenzyl)-5- (3, 4-di net hoxyphenyl ) - 1H- pyra
dtr@-Butyl [3-(3, 4—D1methoxyphenyl -pyrazol 1-yl]carboxylate;

h
{
ol
1-
u
5-

y
[
f
[
f
[S
i
1-
z

3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(methylsulfonylbenzyl)-1H-
pyrazole; |

Isopropyl 2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-yl} acetate;

1-(2,3-Difluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyl-oxyphenyl]-1H-
pyrazole; |

5-(3—Cyclopentyloxy-4-methbxyphenyl)-3-methyl—l—phenyl—lﬂ-pyrazole;

1-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-trifluoromethyl-1H-
pyrazole;
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N- (3 -Fluorophenyl)-2- { 5 - [4-methoxy-3 -(3
R) -t et r ahydr of ur anyl oxyphenyl] -3 20

wao eooftlogn orret hyl - pyrazol - | -yl} acetam de; PCT/US2004/011899

10
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N- (5- Met hyl t hi azol - 2-yl) - 2-
{5-[4-nmet hoxy- 3-(3R) - tetrahydrofuranyl oxyphenyl] 3-
trifluoronethyl-pyrazol - -yl } acet am de;

et%ﬁﬁ Mg %@ps%}y%roﬁh%df o e éé‘g}ﬁﬂ}x(y@enzyl) 1H-

ﬁggolp@xy -(3 R - tetrahydro furanyl oxyphenyl] -1
H- pyrazol e;
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1-(4-t

O{jtfy %%%@gd%@%ﬂ;ﬁ 8]@&%1%19 - -phenyl-gpnﬂuoromethyl 1H-

fyBabidd f | uorobenzyl) - 5-[ 4- net hoxy-3- (3R) - t et r ahydr of
ur anyl oxyphenyl ]-1H pyrazole; 1-(2-Fluorob enzyl)-5-
[4-met hoxy-3 -(3 R)-tetrahydro f iranyl oxyphenyl] -1

H-pyrazol.e:

o SRRy SR e AP ST PSR ooyl A pyrazol-
| tr-ohgseeEatt;) - 1H pyrazol e;  5-[4- Met hoxy-3

- (3R)-tetrahydrof uranyl oxyphenyl ] - 1- (4- et hoxycar bonyl -

benzyl )-1 H pyrazole; 10

| ] ?g%)t %gf}L%-@R; et oy@ro%ﬁ@y‘lé%ﬁ%ﬂﬂg %H@&G%ﬁg%y @ﬁeﬁ%azol 1-

R)yllaetticdydlr of ur anyl oxyphenyl] -3 -methyl -1 -phenyl -
H pyrazo le; 1-(3-Fluorobenzyl)-5-[4-nmethoxy-3
(3R) t et rahydr of ur anyl oxyphenyl ] -1 H pyrazol e;

G e L iU KRR e iy

heny
1;@yazjobhqﬂ},abet5teﬁ4 nmet hoxy 3-(3R) - tetrahydrofuranyl oxyp
henyl ]-3-nethyl -1 H pyrazole; 20 ‘
1- (3- Fl uor obenzyl ) - 5-[ 4- met hoxy- 3- (3R) - tetrahydrofuran

ylQ | falazc) o
[ 41 ?\(%/epbggﬁ@rbbélngg 3?‘g9r ahyd P?Jﬂr anyl ﬁf/pheny

-1-phenyl -1 H-pyr azoI e; 25 _
A ELS i bR SR R LS AL P

trifluoromethyl-pyrazol-1-yl}acetamide;

-N-(5-Methylthiazol-2-yl)-2-{5- [ -methoxy—3 (3R)-tetrahydroﬁlranyloxyphenyl] 3-
’ tnﬂuoromethyl—pyrazol 1-yl}acetamide;

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl}-1-(4-methylbenzyl)-1H-pyrazole;
1-(4-tert-Butylbenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1H-pyrazole;

5- [4-Methoxy—3 (3R)—tetrahydrofuranyloxyphenyl] 1-(4-trifluoromethylbenzyl)-1H-
pyrazole; ‘
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Et hyl
1- Benzyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny

WO 2002/0934pyr azol e- 3- car boxyl ate; 30 PCT/US2004/011899

1 Benzyl - 5-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny
-1H pyrazole; 168 WO 2004/ 09441 1, US2 11
B AR R b1 Cosponecra ) t%ra&xg%gﬁ{r@eﬁawg\ﬁaﬁi351@%&2016:
nyl oxyphenyl]-1 H pyrazol e;
1- (4- Fl uorobenzyl ) - 5- [ 4- met hoxy- 3- (3R) - tet r ahydr of ur an
yl p&yEmeUeilz;zl):Bmymm)@r 3- (:ﬁz)lte(ra’nydmﬂumnykmwplwn)yl SlH-pyrazole;
- [ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -

- -methyl -1 H pyrazole

10

15

20

25

30

1;]5%25_1_@%%}( = 3{;{5 I—tl- %ﬁ%&l%?%pﬂeﬁ&lﬂﬁh@%&f)%&'?wKH%?H{ZOIe;

1-(2-Fl uor ophenyl) 5 [ 4- met hoxy-3-(3R) -t etrahydrofuran

y! oLﬁ\_/ &ﬂﬂ%]pﬁﬁ nﬁgtﬁéﬁ%ﬁ@%yﬁéaﬁﬂl-&imefhoxycarbonylbenzyl)-1I—I—

si€t rahydr of uranyl oxyphenyl ] - 3-nethyl -- I H 15
p azol é;
[ 5- (4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ) - 1H py

E glz Ogﬁ% _Ishlgacg o%g%(bg&qlr%%f)hg%}yi%ger%%3-n>1/<ft]jl}_/151y}%-g¥razole;

ol -I - 20 yl'} acetanide; N-Isopropyl -

5-[ 4- met hoxy- 3

(3memmwe&ijtaﬁrdn@mﬁgﬂpw@ml}enwr3a121§thyl~1 -phewl}lH—pyrazole ‘
acetam de; 25

3 Et hyl - 5-[ 4- net hoxy 3-(3R) -t etrahydrof uranyl oxyphenyl

(3. ghyRiroflir oyt -~ - le;
I et #Fﬁrg% nety?gg&yétho%tg (PR REehwiro firAykixgbeengl - Bl-pyrazole;

.R) t et rahydr of ur anyl oxyphenyl ] -1 Hpyrazole; :

o PR TRUR P g“iér-‘n‘%%ﬂﬂf??{%g%gﬁ %ﬁ&%ﬁ{{@ﬂ%@w 1H-

PGHrA2604/ 011899
1-Cyclohexyl-5 -[47methoxy-3 -(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1H-pyrazole;

1-(3-F luorobenzyl)-s -[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-trifluoromethyl-
1H-pyrazole;

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-phenyl-1H-pyrazole;
1-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

Ethyl 1-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole-3-

carboxylate;

1-B enzyl—S-[4-methoxy—3-(3R)-tetrahydrofuranyloxjrphenyl]\- 1H-pyrazole;
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Et hyl
3-et hyl -[ 5- (4- net hoxy- 3- (3R) -t et rahydr of ur anyl oxypheny

WO 2002/0934pyr azol - 1- yl]acetate; PCT/US2004/011899

10

15

20

25

30

5-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -
1- (4- met hoxyphenyl ) -1H pyrazole; 5
5- [4 Met hoxy- 3- ( 3R) - tet rahydr of ur anyl oxyphenyl]-1-(2-p

he

LBl BB Ry BrEr Ry af el
I] 1 H-pyrazole 3-carboxylic aC|d 10 1-(2,3

D net hyl pheny| ) -3-e met ho t et rahydr

of h(ﬁaﬁ%%gg%%@zl}%ﬂf Jlieth.pxyp%fé-fz)o ’gahydroﬁlranyﬁ)xyphenyl] -pyrazole;
1- (4- Fl uorophenyl ) - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur an
yl oxyphenyl ] - 1H pyrazol e; 15
1- -8 -Mdhoxgbéndyphie rnkthdx e BHPR)-Betfody dmtfiranylo8yphBR)1]-Behethyl-1H-
rahydr of ur anyl oxyphenyl ] -1H pyrazol e;
3-IBF#AAIS;5- [ 4- met hoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl
]-1-(2-net hyl phenyl )-1 H 20 . pyrazole; .
1- (2- Benzot hi azol yl ) -5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur
ani(loBypeiy4 jrcBraxgt PR )itetkkhydyoferzoylexytenyl]- 3-methy1 1H-pyrazole;
1- (3, 4- D net hyl phenyl ).- 5- [ 4- met hoxy- 3

- (3R) -t etrahydrof uranyl oxyphenyl ] -3 -net hyl -
1H. - - - oX el3-eth1 -
R i A e SO e i
ol pytaaplg;- N- phenyl acetam de; 30 170 WD 2004/ 094411
PCT/'US2004/ 011899 N, N-Di et hyl -
{5-[ 4- net hoxy- 3- (3R) t et rahydr of ur anyl oxyphenyl ] - pyraz
ol t.{4- 5dQ:methox 3R)-tetrah drofuran loxyphenyl]-3-methyl-1H-
11& %h%rﬁglt%fﬁg phenr§/l g i n)et hox}gl I;é) tygtrgh]ydr of Y
urpymadotexyphenyl | - 3- rret hyl -

[5-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1H-pyrazol-1-yl]acetic acid;

N-Cyclopropyl-2- {5-[4-methoxy-3 -(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-

yl}acetamide;

N-Isopropyl-2-{5- [4-methoxy—3 (3R)- tetrahydrofuranyloxyphenyl]-pyrazol 1-

-yl} acetamide;

3—Ethyi~5-[4-methoxy—3 -(3R)-fetrahydrofuranyloxyphenyl]- 1-(2-methoxybenzyl)-1H-
pyrazole; ' )

1-Cyclohexyl-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

1-Benzyl-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;
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5 1 Hpyrazole; 1- {
1- Benzyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny

WO 2e0d/0934pyr azol - 3- yl} et hanone; 10 2-{1-B PCT/US2004/011899

enzyl 5- [4 mst hoxy 3-(3R) - tetrahydrofuranyl oxyphenyl ] -

yrazol - 3- } et hanone; { 1- - 5-[ 4- met hoxy- 3
(@E’ayl S ety kthoayt GR)HestpRiaa R gy ey Fopyracol-1-

%{5 anone; 15 1-(4- Brom)phenyl) 5- [ 4-met hoxy-3
et'r ahydr of ur anyl oxyphenyl] -1 H-‘pyr azol e;

5 [ 4- Met hoxy- 3 :
-(3R)-tetrah rofuranyl oxyphenyl ] -3-nethyl -1-(3
- np1+-BfHBeIM ? IR pfetrpidzoigrasyloxyp %LY[ 41%1%Wmheny1)-lH—pyrazole;
- (3R) -t etrahydrof uranyl oxyphenyl ] - 3- net hyl -1 - ( 2- et hyl '
phenyl)-1H pyrazol e; ‘
1- §-B4-MdbhdA yud 3i)etez yy)dr Gufady folxypltany Y - Ivgt-bleenyfetiei) L H-prazole;
H-pyrazole; 25 5-(3 -Fluoro-4-nethoxyphenyl) 1
- (4- met hoxycar bonyl| benzyl) 1 H pyrazol e;

1-{Befz s 4 Luf%@lgﬁi' Z.W(bf{ Jafiyﬂ%hﬂ%o@p@gl@l] - Aty A 8lcarboxylic

ur anyl oxyphenyl |

" 5-§cdd;Met hoxy- 3- (3R) - tetrahydr of ur anyl oxyphenyl]-1-(4-t

10

15

20.

25

30

rifluoromethoxyphenyl)-1H pyr azole; "171 WO
2004/ 094411 PCT/ US2004/ 011899

5-1. iR ipte =il anyloxy -1H-
yr ‘gzy IM)@ et pyprfilaleg?lfb;étl%‘ll_?g?‘%%&%ﬁd&@%R%é’c%?@ﬁé"ﬂra&yl&;@yp@mnyl] 1H
erotdoleizol yl ) - 5- [ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl ox -
yphenyl]-1 Hpyrazole; 5 1-(4-Fluorobenzyl)-5-(3

-fl uoro-4- nmet hoxyphenyl ) - 1H pyr azol e;

5-{-4- Ivmot’@mnﬁ) Gqﬁe)métﬁcs fahm{)oﬂ‘etfawbﬁwlt&wh&n}@ =1 tlrazole; |
yl- | (2 phenyl et hyl)-1 H pyrazol

1-(3,4-D1methy1phenyl)-3-ethy1-5-[4-methoxy—3-(3R)—tetrahydroﬁlranyloxyphenyl]-lH-
- pyrazole;

3-Ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-methylphenyl)-1H-
pyrazole;

1-(2-Benzothiazolyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 3-methy1 1H-
: pyrazole

1-(3,4-Dimethylphenyl)-5-[4-methoxy-3 -(3R)-tetrahydroﬁlfanyloxyphenyl]-3 -methyl-
1H-pyrazole;

2-{5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-y1}-N-

phenylacetamide;
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10
5-[ 4- Met hoxy- 3- (3R) -t etrahydrofiiranyl oxyphenyl] - 3- net
wWhgdo4/09444t trifl uoromet hoxyphenyl)-1 H pyrazol B¢T/US2004/011899
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -3-neth
noxallnyl) 1H 15 pyrazol e;

yl- | - ui
5-Nﬂ~%@tﬁ q%r{é | f-roth Pt 3-61R e trlardzaiyir sy opstralaay] - myrpapi(1 -

4- yl)phenyl]- | H pyrazole; 20
5%5(%%%%1 4- met hoxyphenyl ) - 1- (4- net hoxyphenyl ) - 1H py

razol e;

1- | uor o- 4- met hoxyphenyl ) - 1H- pyrazol e;
f%élﬁwiwww -[§-1atheey- ﬁdg @rr@ga YrofsanyAepapheril-3-methyl-
5 nyh@ gﬁyl] H pyrazol e; 25 1- [2-(6-Fl uorop
yrid - [4-nmethoxy-3 -(3 R)-tetrahydro
fiiranyl oxyphenyl ] -1 H pyrazol e;

1- - Car enz 4- et hox 3R) -tetr dr of ur a
( g}(% Eg4 ﬁ]_ %,y ,33(%&) éetrahg@r%@{rﬁé,ylo%yphenyl] 1¥I-pyrazol 3-
{ﬁﬂ;&hﬁﬁﬁgoxy 3- (3R) -t et rahydr of ur anyl oxyphenyl ] pyrazo
“1-yl} acetate; 172 WD 2004/ 094411 PCT/ US2004/011899

1 (2- Hydr oxyet hyl ) - 5- I I
10 H-A?p;{/]f ?hox}é_é I%@lw}t(}%g r(@‘ﬂ¥ gertpail%r%?l%agﬁgfypﬁggyd -1H-pyrazol-3-

. Pethbiohexyet hyl ) - 5- [ 4- met hoxy- 3- (3R) tetrahydroflira
nyI oxyphenyl -1 H pyrazole; 5
1- (2- Cycl opr opy! et hoxyet hyl ) - 5-[ 4- met hoxy- 3- (3R)-tetr

o Ry ey e R - B R R s Pzl

etyiiax Mﬁﬂﬁmﬂ) 3-methyl- | H pyrazole; 10
5- [4 Met hoxy- 3- (3R) t et rahydr of ur anyl oxyphenyl ]-1-(2-m

15 et hoxycarbonyl - 3-thi enyl ) -3- net hyl -1 H pyr azol e;

AR b P o b LTI

- (3R)-tetrahydrof uranyl oxyphenyl ] - 3- nethK
A4pVethayy-P-@R)qphusrefianyloxyphenyl]-3-methyl-1- (3—n1trophenyl) 1H-

pyrazole;

20
5-[4-Methoxy-3-(3R)- tetrahydrofuranyloxyphenyl] 3-methyl-1-(2-methylphenyl)-1H-
pyrazole;

1-(3 ,4-Diﬂuorobenzy1)—5-(3-ﬂuoro-4-methoxypheny1)— 1H-pyrazole;
25 .
5-(3-Fluoro-4-methoxyphenyl)1-(4-methoxycarbonylbenzyl)- 1H-pyrazole;

1-(2,6-Diﬂuorobenzyl)-5-[4-methoxy—3-(3R)-tetrahydroﬁlranyloxyphenyl]-1H-pyrazole'

30 5-[4-Methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]—1—(4-tn'ﬂuoromethoxyphenyi)-1H~
pyrazole;
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1-[2-(6-Chl oropyridyl)]-5-[4-nmethoxy-3-(3R)-tetrahydro
furanyl oxyphenyl ]-3-nethyl- 20 1H pyrazol e;

wda @40 boxyphenyl ) - 5-[ 4- met hoxy- 3- ( 3R) - t et r abyUs5004/611899
nyl oxyphenyl ] - 1H pyr azol e;
1-(4-Car boxypenzyl )-5-(3-fluoro-4-nmet hoxyphenyl )-1
H pyrazol e;

T DR R el

H- pyrazole; 173 WO 2004/094411 PCT/ US2004/011899 and

physi ol ogi cally acceptable salts thereof, wherein i

eaé;’rﬁ%E&@@éOthhiéO%’Br15pEﬂumth@aw3H§R)1T?ﬁraﬁlﬁ@oflﬁﬁlﬂﬁ(1@¥y}ﬁlen}’1] 1H-pyrazole;
5mxture of enantioners such as the racenmate, or - a

m xture of diastereoners, or can be in the formof a

Si mqhmﬁﬁamnwmst(30ﬂ1ucﬁo&L1ﬂeﬂh6xﬁ5haﬁy1¢nHopmzola 56. A

conmpound according to claim1l, wherein said conpound

|s selected from

T e B R BB Y A8 3, eyt -1
yrazsike
ép%B Cyclopentyloxy 4- nethoxyphenyl) 1- (2, 3-di fl uor obe
10 nzyl ) pyrazol e 10
3- it ;yobenzyl
py§ Aﬂah&g!eﬁ%%ﬁaﬁ&cﬂgﬁ%m%%ﬁ] 31n{efh>ﬂl (sobenzyl’)
- ( 8RB)uok@hethbwysebhofiyd)-YHepgypdobay| ) - 1- ( 2- et hyl benzyl ) pyra
zole 1-(2,3-Difluorobenzyl)-3
- (4- met hoxy- 3- (3R) -t et r ahydr of uryl oxyphenyl ) pyrazol e
1- . -
py§ 4@@&&@% iﬁ%feﬁgl&fd}&%ﬁn?ﬁﬁ%ﬂén%ﬁ ArelBAN0VRIESA dhyD)- 1H
15 - (BRpzdlet r ahydr of uryl oxyphenyl ) pyrazol e 15
3- (4- Met hoxy- 3- (3R) - t et r ahydr of uryl oxyphenyl ) - 1- (4- ni t
robenzyl ) pyrazol e

>1(y§) ﬁg%%t?%?f%%ﬁ%&&aﬁfdﬁﬁﬁh?ﬁyﬁh&@ﬁ)r - et4-AldysHoBh YNy 1] -1H-
3- pyramlé;l uor omet hoxy- 3- (3R) - t et r ahydr of ur yl oxyphenyl ) -
1- (N- (2 met hyl phenyl ) am nocar bonyl et hyl ) pyrazole 3
-[ 3, 4- Bi s(di fl uoronet hoxy) phenyl ] pyrazol e 20
20 3- Hﬂuﬁdrmrxﬁstabbﬁﬁénﬁ) ( IRmdtBs Ry P MpkwyRhenyl ) p

yrazol e
1-Benzyl-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazole;
1-(2-Methoxypheny1)—5-[4—methoxy—3-(3R)-tetrahydroﬁlranyloxyphenyl]—1H—pyrazole;
25
i-[2-(6—F luoropyridyl)]-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

1-(4-Carboxybenzyl)-5-[4 -methoxy-3 (3R)- tetrahydroﬂlranyloxyphenyl] 1H-pyrazole;

30 Ethyl 2- {5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]pyrazol-1-yl} acetate;
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3-(4-Di fl uoromet hoxy- 3-(3R)-tetrahydrof uryl oxyphenyl) -
1-(N-(2,3- difluorophenyl) am no

w@ 200bomel et hyl ) pyrazol e 3 PCT/US2004/011899
-[ 3, 4- Bi s(di fl uoronet hoxy) phenyl ]-1-(N-(2, 3-
di f|1 uor ophenyl ) am nocar bonyl net hyl ) pyrazol e 25
3- @'42-®bfdlr@@ieEh}'ga)tfhb‘kyleﬂlo()@%}63&29{tcta¢hy’d10§lﬂnany1b@)@}@h§élﬂl3llfij-pyrazole;
1-(N-(2- (6 nethyl pyridyl))am nocar bonyl nmet hyl ) pyrazol e
1- (N- (2-cyanophenyl ) ar ni nocar bonyl net hyl ) -3
- ( (oM tHOERIBRNRY 1 thokkG-I3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;
tetrahydrofuryl oxyphenyl)pyrazol e
3-(4-D fl uoronet hoxy-3-(3R)-tetrahydrof uryl oxyphenyl:) -

1- (45 it enzyl [ az 30
S 3 R B BRI R h B S Rt R SR BN pryEhenyll- -
1- faraae;nyl benzyl ) pyrazole 1-(2,3-Difluorobenzyl)-3
- (4-di fl uoronet hoxy- 3-(3R)-tetrahydrofuryl oxyphenyl) py
razol e 174 WD 2004/ 094411 PCT/ US2004/011899

3- - t f uran- 4- yl
A I R R S, P RE R ey et -11-
r opwrazdl@xyphenyl ) pyrazol e, '
1- (2, 3-Di fl uorobenzyl ) - 3- (4- met hoxy-3-(3
10 S) -t etrahydrof uryl oxyphenyl ) pyrazol e,

1- - (14~ -3 Ly -
oxﬁﬁgﬁéﬁ& g/jr‘—rg%[zl{}?(tlgt:r%}/dgqu%R@?ﬁ%}%}&gﬁ)‘-(Zt-l%%{helzyégggn@f[-g-thlenyl)—3-
- (13&hyt-elrpphazdiepf ur yl oxyphenyl )- 1 -(3 .

- phenpropyl ) pyrazol e, 3-(4-Met hoxy-3 ,

- (3R) -t etrahydrof uryl oxyphenyl ) - 1- (4- pyri dyl net hyl ) pyr
?f%g)i(@mb E}ﬁh§1?'jd§- {‘é&iﬁ%@%@gh%ﬂl rofuranyloxyphenyl]-3-methyl-1H-

-tetrahydro OXY{ yrazol e,
15 3-fadolt;hoxy- 3 - (3R)-tetrahydrofuryl oxyphenyl)-1 -(1
-propyl ) pyrazole, 1 -B enzylsulfonyl-3 -(4-nethoxy-3
-(3R) -tetrahydro furyl oxyphenyl)p yrazo le, 10 -
3-4-fr MR- BR) 3B} 4 28Y, LkidsRy - :
i dyl met hyl py?ﬁo%?ﬂy%q%g%%g% yllﬁ-pt%g)bd),(2 %yﬁgylp N H-pyrazole;
-et hyl i ndazol e) - 6-yl ] pyrazol e,

T T 7 S . Bl MR ARV h S ety
20 enaybomyold; met hoxyphenyl ) pyrazol e,

3-(4-Difl uoronet hoxy-3-(3R)-tetrahydrofuryl oxyphenyl)p
yrazol e-1-ylacetic acid, - 15

é%%ﬁg%@&;%%@lgﬂ :Al—srﬁétﬁéxnﬁ%»-Iz?f){())ffeg_alg};ﬁgﬁltrzaerltylioa)l(%gén%]g{ﬁ-lpyrazole;
1-(4-Carboxybenzyl)-5-(3-fluoro-4-methoxyphenyl)-1 H-pyrazole;
25 | '

5-(3,4-Dimethoxyphenyl)-1-(4-fluorobenzyl)-1H-pyrazole;

5-(3,4-Dimethoxyphenyl)-1-(4-methoxyphenyl)-1H-pyrazole;
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3 -(3-B enzyl oxy-4-nmet hoxyphenyl)-1-(2,3
-di f|l uor obenzyl ) pyrazol e,
w@2(oMathoxy- 3- (3R) - t et r ahydr of ur yl oxyphenyl ) PAF/pseo04011899
2,3,4- t et rahydr oi soqui nol yl ) car bonyl net hyl ] pyrazol e,
1-[N-(7- Azai ndol yl ) car bonyl net hyl ] - 3- (4- met hoxy- 3- (3R)
- agl p}msmg}g}mﬂo(fa{gp%gt@ﬁg piis mlyerfy wherginein each case the compound can be

benzof ur an: 3-difl
on S et I SFLRRRE R S35 45 g rpditate B e
engigéteicatiess; ¥t danlve(id tH@bBﬁ'o%‘H'sfr%[B’éxﬁﬁﬁ@Mbﬁ Y BE@k @iastereomer.
1-(2,3-Difluorobenzyl)-3-[3-(2 di fl uor obenzyl oxy) - 4-

net hoxyphenyl ] pyrazole, .3 - -(2, 3 -Difluorob
enzyloxy)-4-nethoxypheny|]pyrazo le, 25°
51-(2, 3-85.f | uArcobgonyd jecdrdite toyduioxy,-whaneih Raxdycphgoyhd yselected

ol e,
J%"?mAcetyl 7- met hoxybenzofuran 4-yl)-1-(2-met hyI benzy

e tyl t
-X Néledhgenym((SR ehox eﬂ{/%pyr Zl?reill oxyphenyl)-1-(2-ph
enb(?ﬂﬂyﬂppcmzhb(g# methoxyphenyl) 1-(2-methylbenzyl)pyrazole

ﬁ-@i- RBRSHY By 2 botmeadi s S et atte
10 (RR- CS/@I*O{)&B?’I@%?M%M&@%%@E&IXJI)(@Mﬁ@@@nﬁyl)ﬁgazole

1- Cycl opent ‘
(%(WM BARRptragdrethsydenbbenilo ky phetythazyheplasgle

" BBR PR S N shaliesudipigptien Dpyrasol

PC{E Mﬁ%ﬁﬁdﬂe@%—j‘l&%?ﬁ ceycioi)éntylox -methoxyphenyl)pyrazole
cl opent yl thyl'i ndazol e yl])
1? h%rfhwqyb%@Hytp@hyémﬂnezloxyphenyl)pyrazole
15 -t Vi Irqé/i{l oq(%ﬁclen%rl) P(X t)obenéyébpyrazo e
uI 8%%} él Kt
[ (11(%1mﬂmb-s3(4ah&mbxyamm %)ra@ych‘bﬁt&yl&xy(p%reﬁympﬁk’idl@
- th yrazol e Met ho
| e Dltstramsour arGROJpRIIy Ry loxymhearbileN-©-1
- Cycl o?ﬁ?p%@é@ﬁ§m§n‘§°%r%§'ﬁ%ﬁ¥ylﬁ’y{"‘%§ -tetrahydrofurylo

xyphen
1-3354- Blfsiémﬂuﬂﬁilﬂfﬁyﬂlox%ﬁ}fénymﬁ@@c 3-(3

azol e,

S) t et r ahydr of uryl ox hen pyr
20 3.3-@H- Elfbm%ﬁészwﬁéﬁéf -fetrghy r@%ﬁﬂ@@ﬂgb@@@@ﬁﬁ@%w ) pyr az
|
© 4 DHLerE B SR ety geyphepy il OF 25351 benzy

) pyr aIbﬂlmrophenyl)amlnocarbonylmethyl)pyrazole
L
s bl e,
5  3-(4-Difluoromethoxy-3-(3R)- tetrahydrofuryloxyphenyl) 1-(N-(2-(6-
methylpyridyl))aminocarbonylmethyl)pyrazole
1-(N-(2-cyanophenyl)aminocarbonylmethyl)-3-(4-difluoromethoxy-3-(3R)-
tetrahydrofuryloxyphenyl)pyrazole |
3-(4-Difluoromethoxy-3-(3R)- tetrahydrofuryloxyphenyl) 1 (4-nitrobenzyl)pyrazole
30 3-(4-D1ﬂuoromethoxy—3-(3R)-tetrahydrofuryloxyphenyl)-1-(2-methy1benzyl)pyrazole
- 1-(2,3-Difluorobenzyl)-3-(4-difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole
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and physiol ogically' acceptable salts thereof, wherein

in each case the conpound can be in the formof a
worRoos91nf enanti oners such as the racenmat e OPCHUS2004/011899

mxture of di astereomars or can be in the formof a

ngl e enanti oner or singl e diastereoner. 15 57. A
ﬁ% IﬁF&%&C@F@’PH@bWO@F% Dpyragff ei n sai d conpound

B A —
nzyl()z,ﬁylbﬁmotc&)enzyl) ~3-(4-methoxy-3-(3S)-tetrahydrofuryloxyphenyl)pyrazole,

1- fluor [)-3-(4-nmet hoxy-3-(3R) -tetrahydr of
ur §/ }&5 é%qn)@thoggﬁ (3R)-tetra%{yd'o;o%ur}%)oxyphenyl)gyrazole

5 1 é‘ta /Métﬂ&aﬁww Terah i GHE ORI Y3 SHERb B MRS BIL)
3 6444Méthmr -B1(BR Py 6 BiRY ot wiheayiy-dr(éfnyridybxsthyigpyridole,

ai (TR A BGIRr Feengry By asaheny ipyrazole,

. l(J?}P&%ﬁﬁ%}ﬁ%ﬁﬁﬂ%ﬁaﬁyﬁéﬁ?loi;ﬁﬁ%ﬂlg‘iir(‘? >;)ropyl)pyrazole

arri-ﬂ&ma‘ylbldfqnyh%t(ﬁyh@tbow AR Hetr@pydrofuryloxyphenyl)pyrazole,

0 RS EaranopteryLLam Secarbonyl TR L el o,

3 éﬁa % r@ﬁeﬁ&ﬁwn@az&ﬁ%yﬂwﬁmdrofuryl oxyphenyl ) -

enz

1 Q 24-Mﬂﬁl¢xw3){3ﬁ)eﬁ¢m>)dr®fu(ﬂcmphbm}m’miﬁoky’lazeiéfsﬂ)ldt et

33%1%9 ofu éﬁ@%ﬁ%@%«%ﬁ’@%ﬁ%{zgﬁ 4-yl ) pyrazol e, 30

3- 34 @dn@mo 333l ttdhpaze I
- %P@% SRRTON-30R) oD dan WW@M’YP%‘?%%EJ?%lﬁﬁeﬁl;’ﬂ“d

15 oxWYéW%)ﬂWﬁWbISe(4-mqth@iw%(ﬁ@@@ﬁ@l%mfllr}’lOXyphenyl)nyaZ016

P 8

o REe o B L P IR sul o
yl MMQ’EBWZa-(m)etetrahydrofuryloxyphenyl) 1- [N-Sl ,2,3,4-
3-[(1-Cycl opentyl - 3-et hyl i ndazol e) - ¥ (23d|fluo
r ophen y‘]eYBl}bfdé@é‘P cgunolgl_)c[arbonylmethyl]pyrazo €,

( ﬁ{/—f%-gn%%%;ﬁgérﬂ% B RAAE ! Ehickioky L3 ol 4- ety sul |

20 3- [(1I ;Iyﬁblqmb?ﬁlyjle)@phémmyfuialbpl e)-6-yl])-1-(2-pyridyl
azol e

h 1 é%a.cpywmb%ﬁy@wfwewym 824-diBnarsRsaDpERY et 1 a

MR AR AREO AR ALY 1 (Addhitu fonylbenzyayrazals,

 phie(i3 Daﬂuﬁmbér&:yl) 3-[3-(2,3-difluorobenzyloxy)- 4—methquphenyl]pyrazole,

3-[3-(2,3-Difluorobenzyloxy)-4-methoxyphenyl]pyrazole,

25 1 -(2,3-Diﬂﬁorob enzyl)-3-(3 -hydroxy—4-methoxyphenyl)pyrazolé,
3-(2-Acetyl-7-methoxybenzofuran-4-yl)-1-(2-methylbenzyl)pyrazole,
3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1-(2-phenethyl)pyrazole,
1-(Acetophenone-2-yl)-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole,
1 -Benzyl—3-(4—metho7_(y-3 -(3R)-tetrahydrofuryloxyphenyl)pyrazole,

30 1-Cyclopentyl-3 -(4-methoky—3-(3R)-tetréhydrofuryloxyphenyl)pyrazole,

i 3-[(1-Cyclopentyl-3-ethylindazole)-6-yl]-1-(2,3-difluorophenyl)pyrazole,

175



and physiologically acceptable salts thereof, wherein

in each case the conpound can be in the formof a
wonootee1bf enanti oners such as the racenmate, PET/HS2004/011899

m xture of diastereoners, or can be in the formof a
S|nﬁle enanti oner or a sin%le di astereoner. 10 58. A

ph3 ﬁa@mpp%ﬂ-%é%hsdaz‘pbh obhpr- (a8 tybeparpomrale,

1.4
phatHecodeb i Pt B AR5t Rhensypyragete
of 3q(1acm15§entym emynnddzeley.ermpun@é%ﬁldzﬂmwhﬂbgyr?ibla

et no or

ef 5'é‘@‘tM‘ﬁéO)pDEﬁ%h%?ﬁ@qfﬁfﬁlﬂﬂpﬂﬁbﬁnﬂéﬂrPé’ﬁ%%o cogni tion

and/
5 S PR ApARRURRLR . TS AR AL BRI S bzl
a t-@ypehedylardol-GHgntthoany-¢ie)-wefralcydas fisyldx tphedy)pybdzole,
A et hod. accor dhng to cl ai m 60, V\,hergl n-sai d conpound
i s3AdAmstharephenyh)- kfermbainexsAbenRT et ¥y / kg of }
b
807 G- ST o AL A RO B G Bpyracole
cI hﬂmpﬁdpylmmealélonylhmehyﬁ}ét(nenéthousy—3{(BR)atatnahydroﬁmnylphenyl)pyrazole,
+ocognition inpair or, decl 177 2004 411
10 GOS0 ERae S R meR e Ch A EOMAT Ry G bLr I
wherein said patient is suffering from nenory

i mpai rment. 65. ' A nethod according to claim 64,
\Ahardephys'gﬁd)gjcqjm dogepitatile sglisf menebﬁgNMar@min Weq:imayse the compound can be

P S 7 " At 8T oS L BB s i of
di gigaeRomerest Zhd)edn diak@dhn @ﬁ%ﬁ%ﬁe erfahiYom&radrdhi Qv giaﬂkt@feomer

di sease, head trauna or age-rel ated cogni tive decline
15 66. A nethod according to claim®64, wherein said

' i ff f d
Gerenti 3 67 ARSLRO(EERE T T b Breer ) colapB) iy scleted

Safrémpat i ent is suffering froma 10 psychosis.

3-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,3-difluorobenzyl)pyrazole
1-(2,3-Difluorobenzyl)-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole - -
20 1-(4-Aminobenzyl)-3-(3-cyclopentyloxy—4-methoxyphenyl)pyrazole ‘
3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1-(N-(2,3-
dlﬂuorophenyl)ammocarbonylmethyl)pyrazole
3-(4- D1ﬂuoromethoxy—3 (3R)- tetrahydrofuryloxyphenyl) 1-(N-(2-(6-
‘methylpyridyl))aminocarbonylmethyl)pyrazole
25 1-(N-(2-cyanophenyl)aminocarbonylmethyl)-3-(4-difluoromethoxy-3-(3R)-

' tetrahydrofuryloxyphenyl)pyrazole
3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1-(4-nitrobenzyl)pyrazole
1-(2,3- Dlﬂuorobenzyl) 3-(4- d1ﬂuoromethoxy-3 (3R)-tetrahydrofuryloxyphenyl)pyrazole
3-(2-Acetyl- 7-methoxybenzofuran—4 -yDpyrazole,

30  3-[(1-Cyclopentyl-3-ethylindazole)-6-yl]pyrazole,
1-Cyclohexylmethyl-5-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole,
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68. The nethod of claim67, wherein the psychosis is
schi zophreni a, bipolar or manic depression, major

walepression, drug addiction or norphi ne depende@iEsS2060011899
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A nethod for treating a patient having a di sease
i nvol vi ng, decreased CcAMP |evels conpris

ad Ri(AiAqeEl Y Werth S ve sz Tiganider)- 1 dA- Wbﬁé&@lf%%&ﬁéﬂmyr@mlea

SO Sl NS St oot

t r 84{ledytlopaftyled:tthFhbidhzoRoyyIP-1- (mmbt}iylsmfon}?lﬂlenzfad)pyrazole
met hod of tre atjent sufferin
al ﬁéﬂgpaclepemﬁ\f% 5%%@@%2916) 44 Base- mpgﬂmg ypyTazole,
ad f
o Rl el R bR B G R ey ARy S yrazole,
A 12 Bdoifliabrobleatyh)-y-14- mmn(imgepdtydmﬁuanylp&aﬁﬂmyrmle
romchroni ¢ obstructiv puInD dlsease 178 VWO
20BPH) DYBIPIaZieRY) eSS BRlts b EOly $ AT HERCH5P Toq cpmiound can be
711n t% S8 §r 4 MBiRRLE %ﬂéntio?ne?é*';d‘cﬁ b ﬁﬂa rfclééi’ﬁﬁté‘% R Rixtufé of
A method of treating a patient suffering from
nediastdegewes; at camberieshd formepf afsinghe enadiismase asinglajdiasiereomer.
conprising admnistering to said patient an effective
anount of a conpound according to anyone of clains 1
to 54. 5 75. The nethod of claim 74, wherein the
di sease3dr i A Rhaymacsutieal sREPOSHMeIMprEdRER FemPeUpd according to
Al zhei ner's di sease, nmultiple sclerosis,
amylyonabéclesed oo md(aﬂﬂﬂﬁ)mamuticaim atcicpptebls patrens
atrophy (MSA). 75. A method according to claim 63,
wherein said patient is suffering from nenory
i mpai rment Al zhei mer' s di sease, schi zophreni a,
Par ki nseg' s di®apssiiiod Of tidiih 58OV dIcia thld s@as@indRs ploviled in a unit
di sease, Creut zfel d-Jakob di sease, depression, aging, ,
he@esage pEQkm 30828 oke, ONS hypoxia, cerebral senility,
mul tiinfarct denmentia, an acute neuronal disease, HV
or a cardiovascul ar di sease. 179 :

60. A method for effecting PDE4 enzyme inhibition, enhancing cognition
and/or treating psychosis in a patient comprising administering to said patient an effective

amount of a compound according to anyone of claims 1 to 54.

61. A method accbrding to claim 60, wherein said compound is administered
in an amount of 0.01-100 mg/kg of body weight/day.

62. A method according to claim 60, wherein said patient is a human.

63. A method of claim 60, wherein the patient is suffering from cognition

impairment or decline.
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64. A method according to claim 60, wherein said patient is suffering from

memory impairment.

65. A method according to claim 64, wherein said patient is suffering from
memory impairment due to Alzheimer’s disease, schizophrenia, Parkinson’s disease,
Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, HIV, cardiovascular

disease, head trauma or age-related cognitive decline.

66. A method according to claim 64, wherein said patient is suffering from

memory impairment due to dementia.

67. A method according to claim 60, wheljein said patient is suffering from a

psychosis.

68.  The method of claim 67, wherein the psychosis is schizophrenia, bif)olar

or manic depression, major depression, drug addiction or morphine dependence.

69. A method for treating a patient having a disease involving decreased
cAMP levels comprising administering to said patient an effective amount of a compound

according to anyone of claims 1 to 54.

. 70. A method of claim 60, wherein the patient is treated to effect PDE4
enzyme inhibition.

71. A method of treating a patient suffering from an allergic or inflammatory

disease ¢omprising administering to said patient an effective amount ofa compound

according to anyone of claims ‘1 to 54.

72. A method of claim 71, wherein the patient is suffering from chronic

obstructive pulmonary disease.
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73. A method of claim 71, wherein the patient is suffering from asthma.

74. A method of treating a patient suffering from neurodegeneration resulting

. from a disease or injury comprising administering to said patient an effective amount of a

compound according to anyone of claims 1 to 54.

75.  The method of claim 74, wherein the disease or injury is stroke, spinal
cord injury, Alzheimer’s disedse, multiple sclerosis, amylolaterosclerosis (ALS), or

multiple systems atrophy (MSA).

75. - A method according to claim 63, wherein said patient is suffering from

memory impairment Alzheimer’s disease, schizophrenia, Parkinson’s disease,

~ Huntington’s disease, Pick’s disease, Creutzfeld-J akob disease, depression, aging, head

trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct dementia, an acute neuronal

disease, HIV or a cardiovascular disease.
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