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entire disclosure of which is hereby incorporated

This application is related to copendi ng applications
Seri al NRAZQWY DERJVHINES {4S| BRPSPERRIGRERRAIH ¢ RDTRITORGNI ch
clainms the benefit of Serial No. 60/329,314, filed

Cct ober 16, 2001), the entire disclosures of which
are henghaylcRGa MeRa iR Gendd oFU@@n%M*EA%MENH $Mal No.

The, resent i nvention rel ates generall othe field
60/4ph 6% idndi Assil 4 B.2983.4hg @E@éwcl@wmfevmqw Berebsoincorpbrated.

specifically, this invention relates to selective PDE4
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speci fic phosphodi esterases (PDEs) represent a famly
of enzynmes that c lyze hydrol ysis of various
cycl ic nucl eosi de%é&%&%ﬁ%‘%‘gﬁgﬁ(ﬁgl udi ng cAMP and
cGW). These cyclic nucleotides act as second

eSS eNBeHesett tbddtion 6dtbsSgen@ally RShEBSIAQN %sﬁhodeeafeta\ée 4 (PDE4)
i mpul ses fromcell surface receptors having .bound

GRS UBhIbIOR niyIRES spapidicHivu Hét inxeriion relatesto spoptiveddPE4 ihibition
Vel -qf t
BB e e B P oy mefhods
dEppepatingguch eompoyedsi eompepitipuscdoatitingsich cerspdunds, gnd methods of
grfipgdion of their nessenger role. PDE enzynes can
e grouped into eleven famlies according to their
specificity- toward hydrolysis of cAMP or CGM/I P,

“their sensitivi Wé oﬂ{$ ) |
cal nodul i n or CW @ﬁ F se éct [ \&72[l @nhl bi t| on by

var i ous conpounds. For exanple, PDEl is sti mJ! at ed by

T+ ke, DR lteor 3By, SRBRSERERSE RS CofeSinl 1 ity of
Enzymks lthdt16fbdlfe* the hydrolysis of -various cyclic nucleomde 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,
PDEI is stimulated by Ca®*/calmodulin. PDE2 is cGMP-dependent, and is found in the
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specific, and its inhibition causes airway
rel axation, anti-inflammtory and ant|depressant
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four genes, which produce 4 isoforns of the PDE4
enzyne_desi gnat ed PDE4A, PDE4B, .PDEAC, . and PDE4D |
et atPDE4iy distaguished By Yarionn (KinsHC PEPRITtiSh dpelading .19%& M&gaehs

%mtﬁﬂ'ﬁncAHﬁWd §91§iﬁ'v1 o Peﬁgﬁm%g' E320 PDE§ %nHBQEmely consists of
Subt ypes A, D, Bi ochem Bi oph

fogrraqnes, pghich m@m’szwscefmmq the PRE4 geavmi smmq BOE4A, PDEAB,
PEAC Spdf BOBAN 4R o1 Bk, Mol Bard it ation of Human
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inacti Vate t yZI ng
mdfenmhavabe@mmﬁemhosphate (AMP). Regul ation of cAMP
activity is inmportant in nmany bi ol ogi cal processes,

i ncluding inflammation and nmenory. 20 |nhibitors of,

PDE4 BINEisdkypises attdbicatizedrin kiepl@snl optetls and ra shassdc2d84M0 any

ariflo are ower f nti-infl anmat.or ents a
R R R i S O R
¢atdlyzadpned hyefolysts or flshdiiBty’ @noslums;aﬁtea(s\u\lma ®egulation of cAMP
arthritis. Further, Ii.ﬂa'ml rove cogni ti .
FEV D SHEREEAH 1 Iy biglhgice] pRossHEs) Ben gﬁkﬂ%ﬁp@ﬁg THeROTY.-
InhfBitbrs Gf PISELQisbenzymes 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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4 and have received attention 5 of late for their
cognltl on enhancing effects. cAWP and cGW are second
messenger s rokipram nedi at e cel | ul ar respopiskamilagt many
di fferent hornones and neurotransmtters. Thus; .
therapeutically significant effects may result from
PDE i rihi didftioan tcamsdch Inemp@mdé tas N@liptafiG r eadind Merivatives such as
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focused on depression and’inflammation,
Safewg tiRtsp peee A MR o8 AGME in bey erdls.uuich amtd;lpsccamamdsn i abrvous

B8R AvhelSif®he HHA§, PDE 1V 15 Family O
glsm um Phosghodl eest e?ases Enzymes," John A. Lowe,

11, et al., Drugs of the Future 1992, 17(9):799- 807

f or alﬁgﬁé}%ﬁmcgghf devFFlg ‘5 rtg h r cI I?‘glt dIc gflﬁ develle% \rlre?y S ibits the
|Hi1ﬁ4bcnzyms ang thes bemmermhtmﬂadimgeho it e cﬂas@ﬁcﬁfoﬁﬁﬁtPDE enzyme
B ol IR B e PR el o iy tos g dlemmetian, i has
rsob:beqltestl)ab&nteasindedjioaﬁcld&qh%gtlﬂcoﬁi tblgvgpaﬁ:/d?agfﬁtgue ﬁ&g ®fhe PDE IV

Y R A e P o B hotirrase Byt It d il oo Drss of the

IE&turd’]l]lmSW(g)hBQ-BDT & ¥ ghett? BHERE! Fusth&AUSEAT A0 iopments of
§<gESI S. there is a conti nui ng need to ever op

B ot Sf‘%?ﬁ?fﬁﬂﬂtﬂ&@%ﬁlhﬂqrwpwwugat@bd@fm Betside effect

@f‘dﬂlé bﬁﬁw(ee depouddse T Yie IR
retai nl(%'gq t?]erpgpeutl C u?%*?; e25 %tuﬁl %ﬁ:i%gls while the

PRIERISIOREEFHE NP daisare fesicaer ﬂ%ﬂiianﬂéqt@ne\seal@m@vfe«lascular smooth
%ﬁﬁ@@,%ﬁ%ofr&}ﬂﬁc éﬂ?&lsph{creaﬁsﬁ%fa&t%@géﬁ -secretion, and stomach erosion. In

humans, the primary side effect is nausea and emesis. Thus, there is a continuing need to -
develop selective PDE4 inhibitors with improved side effect proﬁlés (e.g., are relatively

non-emetic) while retaining therapeutic utility.
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

compounds). In particular, the present invention relates to aryl and heteroaryl substituted
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sel ectively, PDE4 enzynes, and especially have

i nproved side effect profiles, e.g., are relatively
non-enetic (e.g., as conpared to the previously

di scussed prior art 30 conpounds). In particular, the
present invention relates to aryl and heteroaryl

pyrasid 8drhiduh@d’ TheZoRpb@o o O MPaHiBA 3¢ thd REME AP PANESte Qhitry into

this invention at the sane tinme facilitate entry into

cellsgespgedally Celsenfithe nepyope$Ys'eMof  t he nervous system The

present invention also provides a conmpound according
to Fornmulas 11l or VI: 5 R5 N R7 Re

| | TheBresqqt jRyentign 2l prpgidess? qqmyoungaceqrying jo quéla%ﬂfprl\@ X
is CHor N, L is a single bond; Cl-C6 straight chain
or branched al kyl ene, wherein a CH group is
optionally replaced bygD, NH NR, or S, which is
unsubstituted or substi\tut one or nore tines by

oxo, hal ogen, hydroxy, r 20REonbi nati ons
thereof; (CH2)"CONH, ( C146- alkyl);

(CH2) "NHCO,  ( CH2) " CONHSO2; X DA\ NH, (CH2) " SC2;

or (CH),,02 nis 0go 3; N-N

wherein

X isCHor N;

L is a single bond; C,-C; 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, hydroxy, cyano or
combinations thereof; (CH;),CONH; (CH,),CON(C, ¢-alkyl); (CH,),NHCO;
(CH,),CONHSO,, (CH,),S0,NH; (CH,),SO,. or (CH,),CO5;

n is0 to 3;

R is H,
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25 RBis H 4 alkyl having 1 to 8 carbon atons, which
IS unsubstituted or substituted one or nore tinmes by
hal ogen, oxo, or conbinations thereof wherein
optionally one or nore -CH2CH2- groups are repl aced
in each case by -CH=CH or -C=-C groups, 5 cycloal kyl

having 3 t 0aRyIGRVRRM t&8 O4FBon UM BhicE 1suﬁ§%9§tﬁt’e8 bit §i8stiAlted one or
substituted one of nore tinmes by hal ogen, oxo,

al kyl
or conbi nat MOty dalpeenapxp ommbwgtlwsﬂsrefﬁwbaae gpfionally one or

atonms, Whi ChhoteS-CHISHRStdubs/ire fhpRikedSiH Ridhichdétty dCOREHO br —C=C-
10 nore tines by hal ogen, alkyl, hydroxy, alkoxy,

hal ogenat ed®®"RY/| , hal ogenated al koxy, nitro,
nethylenedioxy, ethylenedioxy, am no, al kyl am no,

| kyl h Kk
gly 2:1 (I;y | g(r:ny |n gyclfgll l%é%(y)é%pﬁ% ﬁfprbgrg{tklg}%/ ilcg 18 llnSlcl:baS{Ittl)l?e)((i or substituted

al kyl sul phi 8yd or nadrKimeddyiHaiay, ox@ kIS b ffibidliens thereof,

aryl sul phonyl, phenyl, hal ogenated phenyl, phenoxy,

acyl oxy, acylam do, 15 im dazolyl, pyridinyl,

mlork plhol : nﬁl aryphzgﬁfgéﬂib ﬂi&’har})cﬂi dﬂﬁﬁs’;‘l%fdﬁhs unb®stita€® bydubstituted one or
al kyl sul phoni m de su inati o

Eher cof . hotaraiyss ctige sty Bk aioamalse S, halogerated
parti al I y Salkux)ahexd méthj‘rlbklehmqur&ﬂ@teﬂécﬁdx@sﬂammaaudym&n% to

10 ring ato east. 1 ring atomis an N, O

o S arom S5 Y KyplghBicrputlado P i drinecl

one or nor e alkbiyesrbbyyl rikytiniefalkyddulphiinyl, BikdisalhonyihdyBalphinyl,

hal ogenat ed al '

met hyl enedi SWUM%?W%@H%E h%??natgﬁf’k% o %}Pelfééifryg?ﬁy}%y, acylamido,

di al kyl am ndamidadeydrpyxigialkybrphéiingt, mpylaﬂlhyixmpermmbamazolyl
cyano, acyl

al kyl sul phi F‘ﬁﬂkP'fS‘lﬁo]I%< ;’T%rgboﬁﬁ%‘#hf’“m%‘ieﬁ g(gﬂ‘lt%qtlﬁ% thereof ,

arylsulphonyl phenyl , 25 hal ogenated phenyl, phenoxy,

acyl oxy, t eglgtgégycylL Fro?'!) koyichyl &mg&%%@allyoslaturated or fully unsaturated,

aryl sul phoni m , 0XO0,
conbi nat i ondaviket w00 nn&lﬁ&ﬂhalnkyhlclha\ld:angl ringtaton] & ap &Y, Bom S atom,

atoms, whic thﬁcaa#ﬁ}ég%ﬁﬁﬂefi Ut ﬁﬁistﬁﬁta& Hrg:so'i' lrr{or{{(tﬁges b9 'ﬂgloggn alkyl,

nore tines by r oxy
hal ogenat ed hzdriyy, alkoxy, halogenated alkyl halogenated alkoxy, nitro,

methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio,
alkylsulphinyl, alkylsulphonyl, arylsulphinyl, arylsulphonyl, phenyl,
halogenated pheny], phenoxy, acyloxy, tetrazolyl, alkylsulphonimide,

arylsulphonimide, aryl, oxo, acylamido, or combinations thereof,

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted 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,

4a
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30 hal ogenat ed al koxy, nitro, nethylenedi oxy,

et hyl enedi oxy, am no, al kylam no, dial kylam no,
hydr oxyal kyl , hydroxyal koxy, carboxy, cyano, acyl,
al koxycar bonyl , al kyl t hi o, al kyl sul phi nyl,

al kyl sul phonyl , aryl sul phinyl, 4a aryl sul phonyl,

phenyl , hal @@%ﬂ@h&@l pheiyy, |halog¥i'ﬂl&tﬁ@ iibénylaﬁ%ln@k&y acyloxy, acylamido,

ac Ian1do etr | sul ni m
ar §| sul phon FW}Z&@% h&lsglaﬁcm %lgf i aﬁgl?&l'lﬂ%lfné(%f or£qppigations thereof and/or

substi t ut ed sibstifute irtdhk yikylpartioh B hil¥gen 246 x0068/ano, 8X&mbinations
cyano, or cqnbi atlons thereof, 5 a

het er ocycl i 8%yl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to

10 ring ato ring atomis an

or S atom %HWY cﬁﬁ%ﬁﬁ@f EFE&S a%ﬁb@??@@ﬁ@ﬂ“@ﬂérguy

or nor eht ijmasSawault&k Bav1rl’ge3t] te:noemg htbﬁ‘a(sj Bﬂlﬁ}ttm 13;1% 1h@lgQgRiis an N, O
al kyl, hydro a al ogenat ed. a| , e

hal ogenat ed® égﬁ% gﬁ%?‘H“mﬁ@?ﬁiP%WQ%WB%bPCormmf““ws“”he

et hyl enedi O)hytcroay‘ﬂhﬂ portlaxh tgyhatagen Qlkyl, Biydibigy hlamynﬁalogenated alkyl,
hydr oxyal ky al kox rbo

al koxycar boqui'/lf’g %/(l%?’ﬁ'r %va aﬂ“ﬁ@‘f ?éﬂ' ﬁ%‘f" CRedicNy ¢ e, alkylamino,
al kyl sul phomalkylaam)d aydrgdynikyl, hydradyylkayl ooy cyal)edy,l |

hal ogenat ed _phen hen X et r.azol yl .

al kyl sul pho nﬁ‘oxy Xr,bbrgﬁyalﬁgﬂﬁ%h%@q#pgg% L nglts?lg‘%%%l? aryjsulphinyl,
conbi nat i onsryldaiphefl, pheryl, bulogématsd bbdn'yl; plieaokky, mcyldxg, tetrazolyl,
Thereor . cyarsaT DA RSOy P 851 B, SRR g ereof ando
whi ch i s unsubsgtutedun thel altkyl poﬂwbiby ihtlugeedomn@am, ofr@yntbinations
times by hahpgk oxo, al kyl or conbinations thereof,

or 20 alkoxya having 3 to 8 carbon atons; R5 is
H, 25 al kyl ct'rawkygallﬂyl ho/irg; Actarl bomrbert worss, wvivh ¢hunisgbstituted or

b j A .
unsubsti t ut @&sm}]teﬁ%ﬁgw hdtt ﬁgemer gen, @V\% glrkgfl (%%gmp%atlons thereof,

hal ogen, oxo I natrons th
optionally ®ne or

alkoxyalkyl having 3 to 8 carbon atoms;
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 optionally one or

4b
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nore - CH2CH2- groups are replaced in each case by
-CH=CH or -C=-C groups; 30 R6 is H, alkyl having 1

to 6 carbon atons, which is unsubstituted or

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

conbi nati ons thereof wherein optionally one or 4b

mor e 'CI—QCI_%oreg-UPH@ﬁ- dupé & l' a -
-CH=CH or -C=-C gr%%ﬁspgc$€$%§g¥§@mﬁg%?#g_§ﬁ @ﬁ or~C=C
car bon at om&Uki ch i s unsubstituted or substltuted 5
one or nore tinmes by hal ogen, oxo, aIkyI or

conbi nati ons t hereof cycl oal kyl al k haV|ng 4 to 16
carbon at omsycleayE krving 3RS grrsen ateme ¥’£ﬁh is wgestijutedopepbstituted
one Or noreohd (Fﬁﬁor@b{m@badaﬂﬂﬁ)@en 8X& alkil, k¥/donBinations thereof,
conbi nati ons t hereof aryl "having 6 to 14 carbon
atons, which is unsubstituted or substituted one or

nore tinmes byclddlyRUeNhavidz3) to Petabortdidiild, whith @é’&g%stltuted or

al koxy, nitraq t hyl enedi oxy, et hyl enedj oxy,
al kyl ami no, s%hstéqu{?g OBRGPTRere tnﬁglsaqyd%&pgfq(w(o alkyl or combmatlons thereof,
hydr oxyal koxy, carboxy, cyano, acyl, al koxycarbonyl,

al kyl t hi o, alk | sul h|nyI al kyl sul phonyl , phen
acyl ani do, At o‘R)} cgspon ajggns, EYH’ISFWF‘&%%WW@?%%?“M“ one or

aryl al kyl hawen@n% bty(hall;gengerchatamhydﬂdsuycnk@@ mtro
unsubsti t ut ed o bsti q one. or Eﬁre tinmes
hal ogen, CF¥¢ 10’% ?6’[ enefliody ARN0, AfRLH)O: dl‘ﬁ“fyllaémno

get lh%:l Ienedi @Woxy@ﬂ@b{hﬁﬁl@:@bﬁmw Ci&md)dypcyaﬁ% EW] &lmoﬂﬁabragbgnyl alkylthio,
i al kyl am no I 0X OXYy, .C X
cyano, acyl 2 rkéﬁ%B‘S‘(‘é’gaaﬁgﬁﬂ’iﬂhxnyél Ot"ﬁ’l é?lam‘d)‘(” and acyloxy, &

aIkylsulphllmhmnakMyﬂﬁmbmhonyl phenoxy, acyl am do,

and acyl oxy, or conbinations thereof, a heterocyclic
group, which is saturated, partially saturated or

ful l y unsat aryddiedlhaviigd® daeicartforbatéras, BBich isngsetsi®d ofsubstituted

which at le t o '
which is un?ﬁ %ﬁ?%épgdg%ﬁggﬁgé fu#gg ﬂﬁ §$$°ﬁg%%mqsmﬂq
times by halmstglpedonyl sthyéregioxy, amldooaﬂyylammo, dialkylamino,

al koxycarbo 'ﬂ%rbxy%mp Rydrpygj aﬁ)(g’%n Qargchy,aéylé(llyo, ‘acyrl], aﬁkoxycalgoonyl alkylthio,

am no,
alkylsulphinyl, alkylsulphonyl, phenoxy, 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,
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 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,
4c
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al kyl am no, dial kyl am no, or conbi nations thereof, or
30 a heterocyclic-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to
10 ring atons in which at least 1 ring atomis an N, O
or S atom which is unsubstituted or substituted one

or nore ti Mafro| ékof hﬁino rhﬂ(tyﬁhﬁﬁd{ GiaikQIaﬂQ{ot ¢aPtbxh ¥r CRbRAGAGNs thereof

aryl, al kyl, alko ed al kyl, 4c

ni %/r 0, oxg %‘ﬁ‘?rr% i ap%lap &?%%Y}Plﬁﬁ‘inn@“’ B4PH K gombinations
or conbinatﬂeﬂﬁﬂthereof and/ or substituted in the

al kyl portion by hal ogen, oxo, cyano, or conbi nations
thereof; 5 R7 is H, halogen, or alkyl having 1 to 6

car bonRat ons Mymelogén) odityil Gvalg lyto@rarbori atofi® fvBereialdddndty one or

groups are re I n each case - CH- =G

o oubs and TG R HRESPIYT PLothS GHEErE sligFIT or—C=C-
subst i t ut ed gups MiId wilBret thé dfled is Uyutiatied ensubaiteted 6heBB more times
is H halog al ky having 1 to 6 carbon atons

n
wher ei n optg Hﬂ P85 Be or nore -CH2CH2- groups are
replaced in each case by -CH=CH or -C=C- groups and

wher ei nst he ubst u or sub ti tut
or nor gg ti ngesg—&,lgyiio Egﬁlavm %(I;aglg( Iatorr(1§ eg&op 1ona?1y one or more

al koxycar bo F@/ﬂizChhvgrn@ps Bretrepléaced ardacincaaet yreCH=0-0a -k - groups and
having 2 to car t.ons henyl.;

phar maceut i ¢: glfrem t}'%c)lec:a{:hgzil nFUbStltu ? % Srlésrt%ucg?dson\ﬁ/r? EPRTefimes Py halogen
compound canr lhquxml tdrrlaoﬁyoerlknxgéarlamm having @ t@6 carbon atoms, -CO-alkyl

enant i orrershg‘ynct‘nz fe\% ot %nato%gﬁggﬁ?ngl or a m xture of

di ast ereoners, rmof a single
enanti oner or a SI ngI e diastereoner. 20 The present

i pve tn%?;elﬁ c§19y ab?' 1tﬁwPe@?r maceuti cal conposition
conpr | oun accord| ng to any aspect of the

pr esentwhemmesatdl ccwnpawdi @nean tecur iof al rhiytugecefeqbativiners such as the
c iaarcErhﬁE C?r I“ﬁxt@l‘é%? Ql%terle&}fé?p b O v3 ln?‘@ Pchﬂ\()'fggﬁglg %ﬁanﬂgm& or a single

conpound according to any aspect
diastereomer.

The present invention also provides a pharmaceutical composition comprising a
compound according to any aspect of the present invention and a pharmaceutically acceptable

carrier.

The present invention also provides use of a compound according to any aspect of the
present invention for the manufacture of a medicament for effecting PDE4 enzyme inhibition,

enhancing cognition and/or treating psychosis in a patient.

The present invention also provides use of a compound according to any aspect of the
present invention for the manufacture of a medicament for treating a disease involving
decreased cAMP levels.

4d
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25 present invention for the manufacture of a

nmedi canent for effecting PDE4 enzyne inhibition,

enhanci ng cognition and/or treating psychosis in a

patient. The present invention also provides use of a
conmpound according to any aspect of the present

i nvent iTaa plfemfnt trtventivanilbaesvides ued ofla mﬂ;bcmﬁdlrﬁﬁbr(fmy to any one of the

treat di.sease i oIV|n reased .cCANP .

| B o B RSt B heniSim B SR AT et M asmmpgpry disease
a conmpound accordi ng to any one of the present

invention for the manufacture of a nedi canent for an

al | er giTbe pesentinvatimaler yrodisessd.a cmlempnd @s®@riing to any one of the

[ ' r f

PSSR 0By B 8 RO BB RE oo TR R RE R M bR resuling
oﬁomanbﬁmwanﬁmnyfor treating neurodegeneration

resulting 5 froma disease or injury. The present

i nvention al so provides use of a conpound according to

any ongh@preleiCinvddii6S AN provVi¥@nikd G oRbound @cdbRiitY Bah{ER of the
of a nedicanent for treating drug addiction or

NPfeRdhk P9entidf R MERGRfacdiR oPhinelichMért RS treatinB @i} 2818 or morphine

i nvention provides nmethods for synthesizing conpounds
Wdégendentieh activity and selectivity, as well as

nmet hods of and correspondi ng pharnaceuti ca

conpositions for treatlng a patlent e.g., mamal s,

i ncl udi_ng .humans, in need of i nhi bition,

Tr eat mSHE figrthers {thet REpSSR Hveptien Hoarri?éa%odg fogisunthepiging compounds with

| Byl ¥isite | BN adeRBti Vit raac\&llﬂ dd et dndVedrfespdhding pharmaceutical
decr eased %ANP | evel s, ., |nvoIV|ng eur ol ogi cal

s§ERasiHeEs 1 peating)a Vatleﬁroseeg 1 BlAgMafse L1iC clupads i pepd of PDE
defpitetdhl OReatfiéht & préferably Yor atitbde SRR that iD®lveS SIPRAddahtra¢ellular PDE4
T S TR R R et
i np@s asyedidted Sitlddepreaation aair memopahipalhﬁem aﬁ@b&beﬁaﬂyﬁﬁajor depression
|nt IIu ar cAVP | evel s Qy El enzyme

ck ?rrpal red T ndPETBH can” BT WAy S\lllslltl ‘%Ef"ssm and/or memory
| mmsaeaas:nnlg doeMdveaktau @hrs to databdmnmfexﬁtawlm&r aApPdevelstHyePDE4 enzymes

unds of the .invent...ons i pprove ch. di sease
| nﬂgv%)erte Srl]lch ISE)ELTpal 8 Cé)ﬂézlh(r)rne ganapp an%rg\ée L %ncg:gsl%{:my levels. In a
| pd:lfmed @pest, theaompoungs ofsthd eénvefticns irsprol3Esudh disBdses by inhibiting PDE4

BTN T IR RGN TR Rigg e, | nvent i on
re es to se Y i on novel

conmpounds, e.g., 25 aryl and heteroaryl substituted

pyrazol e conpgyngisy FrhRSERIPHION SRFHEENVESTION

compounds,

The present 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 invention includes compounds selected from Formulas I, I, 111, IV,

V, VI, VII or VIII:

de



conposi tions containing such conpounds, and net hods of
use thereof. The present invention includes conpounds

selected fromFormulas I, I, I, IV, V, VI, VII| or
VIll: 4e RI---OR7R5RLR7T 7 8 NOX8 O/ \ RRS8
R- NNXI R R NN8NO(L) -R3RN(L)-R3 R4
(L) R L 1l 11l 5 4f WD 2004/ 094411

PCTT US2004/ 011899 s R/OR7 R RL1 R-1 \ 7 Re NR
0 XRe O/ NXRB i Nil-ON RA3 (L) G4 R3 (LI

RRR3” = I\R. VVI 5 R R'0/'R7
8
0 \,FR° R
2 N~
R N, 0O R
L—R R
I II 111

4f



RRRO Xa \ R 3NNNR-(L) \(L)-R3 VI VII1 10
wherein X is CHor N is a single bond; Cl-C6
strai ght chain or branched al kyl ene, wherein a CH2
wo 2084/®4gh0Up is optionally replaced by 0, NgcT/S2004/011899,
whi ch is unsubstituted or substituted one or nore
- times by oxo, halogen (preferably F), hydroxy, cyano
or conbi nations ther gof-O~(CRR)" , R

SE2), , (eNg.
203/3%?“)%
AN s al ky| /havi ng At

-~

4 carbo&;aﬁ@ns, whi ch 98\ yn8ubédi t uted or subst&igte

one or nore'times by hal &gen (e.g., CH3, CHF2);
is H alkyl having 1 to 8 carbon atons, which is
unsubstituted or substituted one or nore tines by
hal-ogen, oxo or conbi nations thereof wherein
optional | ¥V one or nore - CH2GH2- groups. are repdlaced

5 'in each case by -CH=CH or - 10 C=C groups (e.g.,

_ CH3i CHF2), cycloal kyl having 3 to 8 carbon atons,
which is unsubstituted or substituted one or nore

ti meg by hal ogen, oxo, alkyl having 1 to 4 carbon
R'— .

R’/O

9

R R
R’ N_-R?
N-N
s/ N~N
R=—(L) \ 5
(L)—R
VI VI
10
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; (CHz)nCON(Cl-s-alkyl);
(CHz).NHCO;  (CH2),CONHSO,, (CH;),SO;NH; (CH;)nSO; or
(CH):CO; (e.g., a bond, CHCONH, SO,, CH,CO,, CH,CO)
20

n is 0 to 3;



atons or conbinations thereof (e.g., cyclopentyl), 15
a heterocyclic group, which is saturated, partially
saturated or fully wunsaturated, having 5 to 10 ring

wo 208b@B 1 N Which at least 1 ring atomis apcrhs2dds/ffised
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atom (e.g., 3-thienyl, 2-thienyl,

3-tetrahydrofuranyl), which is unsubstituted or
substituted one or nore tines by hal ogen, aryl, alkyl,

20 al oxy,: o (,e. .

trifl % oro &%% Irilﬁa‘,”ﬂ%1 |!l ? érg% ?ﬁg@g?@ggﬁ%{rf]héhem &giﬁ?)? thlrlﬁe% 81:

di al kyl amisnbstitoed aue whinoeat tiroesshyt Hatngente. € CHs, CHF,);
tetrahydrofuranyl), aryl having 6 to 14 carbon atons,
which is unsubstituted or substituted one 25 or nore

ti meskby Habpgen, CF3, OCF3, al kyl, hydroxy, al koxy,
nitro, methyl enedi oxy, ethylenedi oxy, am no,

al kyl am no, di al kyl am no, hydroxyal kyl,

hydr oxyal k¥ haviddl P@EYoarfoi@ltans, Mhith is @lsKENWERT R MMskituted one
al kyl t hi o, al kyl sul phi nyl, al kyl sul phonyl , "phenoxy,
acyl ani do of &0 timeshychalgpePro of AomiiBgtionk fheyeaf yherem optionally
acet oxy), i el : [ P9AAY
ho UabondTE 5088 Og%};?g%za@g %\?{gpﬁ%&\g ipeatbeded By SR or
at oms, whi(GH-igouph@goditly, G%{E“d), or substituted,

preferably in the aryl porti.on, one or nore tines by

" hal ogen, CF3, OCF3, alkyl, hydroxy, alkoxy,.nitro,

met hyl enediyelralkylehdvidge e th @ warbomndtoros, which | mnmimmobstituted or

di al kyl am . hydr oxval kyl. dr oxyal kko carboxy, 5
cyan, acy Isfqgsgrlﬁ%axof g §¥ b6 ﬁ%@es‘a )[(%ﬁ??%e Ti0o %t I%W%ﬁl)%f} jcarbon

al kyl sul phiamyslor combiestiony themoy (eagn ayolopentyf),, acet ami do),

and acyl oxy (e.g., aceoxy), or combinations thereof

(e.g., benzyl, difluorobenzyl), a partially.
unsat ur at edha@abbeiy irivp, Orkaup ihadiuiged pfatialld Garhen or fully

SRR WIS AT ot 7

unsubst it i, &0l oDB afiabed.g.f BHiiEehyd B thednylyOretrdbydRSurBy1), which is
hal ogen, aIK%I, . . :
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; OCF;, alkyl, hydroky, alkoxy, nitro,
methylenedioxy, ethylenedioxy, g.mino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyamo, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g,

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



al koxy, nitro, cyano, oxo, or conbinations thereof,
aryl al kenyl having 8 to 16 carbon atons, wherein the
al kenyl portion has 15 up to 5 carbon atons, which is

WO zdd4/§sﬂ?ﬁt ituted or substituted, preferably ‘J&{Usg'ﬂg’?jﬁg%l
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15
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25

portion, one or nore tines by hal ogen, al' Ky
al koxy, nitro, nethyl enedi oxy, ethylenedi oxy, am no,
al kyl am ncnryldlkal Ihyﬁagi hap lﬁyqdrbonyaﬂoktﬁj ,which is unsubstituted or

hydr ox alko al koxycar bon

al>/kyl thio. ﬁﬁ“f"‘g EX%%IQ’ ‘Wl Ps%ﬁ‘?ih%?/r’ X’ﬁFFeWB&’;/PY halogen,
acylt am ;Jlo e, @CF3, aﬂ@i agl&ﬁoa?lhaﬂkb){y,f HEe, meliexsdidse, ghylenedioxy,
acet ox or. co nati o er eo
het er o)éycl TR Li% f I?YSI%P]&VBlh@@FOXYaH‘OXY’ carboxy,
partial ly cyadd) r@@ﬁdalktfxyf;étbdﬁvyl MRSIB Ak fGulphia Qﬂcyﬁul‘jaﬂonyl
10 ring atons in which at least 1 ring atomis an

0 or S at dWFRoHi @rylpedg s ghsicriemidoy apd geety fag :eélcetme) or

or nore tidB%idaRodIndrb (E'gt, ﬁJnQ?l}’&llfl'uSroBﬁfzﬁrgon by

hal ogen, aryl, alkyl, alkoxy, tyano, genated
al kyl (e.g. trlfluoronethyl) nitro, oxo, am no,

al kyl am nq, hal kvba X isnatjons,
t her eof a%d? ag?é@u St dl{ao%ﬂ%%g’%'ﬁ g og‘F l%gf)lﬂg i O caB pn atoms,
hal ogen, d&8, Gmlehmsen}{b,rcycbhdmadwanylommﬂemaéuawdroﬂapMenyl)

zo0aroshesi BT LSEOA 01 SRS prclen ol ool S0

cycl opr.op;alkm&,hyﬂn),,cymm oo, bscoritindbishd thetleef] or

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

or conbinations thereof; 5 R3is H alkyl having 1 to

8 carbon atﬂMenyv\hmﬁg 8 So Lo el dtbrdé, B4heddin SheDStehliWoRthn has

0Xx0, or conbinations

one or nore tlnsz a¥ - hal ogen,
t her eof WHYBI@P O MhIFD 3% Bsybstiig e of eysietied, preferably in

' groups ar end api ?&ﬁdn|JiJeQ;§Q£br§%§%sb) ha&eg'ﬁgw' h)cc'ﬁ'oxy, ftlkoxy,

-C=C- groups §%}(‘g}g CHCH32| n- prg‘g
t.- butyl % yRet W&%Xha%}h%ueéwrb BUEGy hlmatn@néla&ylammo
which is %9&@3@)&1]1&)11 Uth?&’roﬁ?falkoi?)b%ﬁfbﬁé}t! edyRA0E Y1, MiRycarbonyl,
ti mes by haI o%en 0X0 or conbl nati ons

lkyit alkylsulphinyl, alkylsulphonyl phenoxy, 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 haldgen, 0Xo0, cyano, or combinations thereof, or



WO 2

15 thereof (e.g., cyclopentyl, cyclohexyl), aryl
having 6 to 14 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, alkyl,
y, al koxy, hal ogenated al kyl hal qg&
€%§§ (e.g., OCF3), nitro, nethylenedloxy,ﬂﬁﬁﬁgmn&m
ethylenedloxy 20 am no, al kyl am no, dial kyl am no,
hydr oxyal kt;Mc oaﬂtyuﬂ«ykiaa\thkgmyp 16 amatioryatoms ag, cyabpkntylethyl and

alkoxycar alk

al kyl sul ph ny ptop %“e\&f s)u|"a%| hi) ‘Ynsgi?ji?l%g&%ﬁ&ﬂiﬁlme&h‘é‘}?y?f more .
hal ogenat mmlqgemhemml or @Mmbitiynd Ber@of; acet oxy),
acylam do (e.g., acetam do), imdazolyl, pyridinyl,

" nmor phol i nyl, piperadinyl, piperazinyl, tetrazolyl,

al kyl rul phemi,m de (e.g., 25 CH3SO2- NHCO ),

aryl sul phonimde (e.g., C6H5SO2- NHCO-) or

combi nati ons thereof (e.g., phenyl, bronophenyl,
cyanophenydiey] niNihé PR$E¥bon dtdrHO W@éﬁqgﬁﬁsubsntut d or substl ted one
di f 1 uor ophenyl, trifluoromethoxyphenyl, ﬁ ?

di met hy| pHENTIOTe e Ry phdaggr,) 0X@0 Oheftoe-thum}&ema Ghegfrociuprherem

- which is Sc%EU ﬁltyedille %otré i%ﬂi}@l—fatgw gg ‘:311% 1%51 \A%eﬂ %Béacih case by —
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unsat ur at e avi ng
least 1 r |G@=@Hom r@—@cngrOSpSV@gZOOAisOQJmGIHa)z n-propyl, n-butyl, t.-
PCT/USZOOQ/ 899 N, 0 or S atom which is :
unsubstitut €d”or substituted one or nore times by
hal ogen, al kyl, hydroxy, alkoxy, hal ogenat ed al kyl

Er:t %yl e:]reloc’fy ‘léu%{cﬁn?ﬁ‘ﬁﬁr(ger?eé‘? (IE eﬂqa%ggs a!‘:ﬂlf‘%)}(‘yfsaﬁ?srﬁ‘ stituted or
di al kyl amsnblstmhgtP ﬁﬁb(yﬁhié)bé nmlbs/ oy l(liﬁlbfglt:ﬂgw, alk&y, kb@>€:19$1;11b1na1.1ons
cyano, al koxycar bony a i 0

al kyl sul paﬁsﬂf(e ‘&t RTPERSI BYRQR GXYér yl sul phi nyl ,
aryl sul phonyl , phenyl, hal ogenated phenyl phenoxy

acyl oxy, tetrazolg alkylsulphonlm
aryl sul phéR hpyRs i 1A carop gtomsy wihich i %u‘?sém@ed or substituted one

acet am dolor fére GRARI BahhORs, t o Gl DY
nethylpyrla Irebenzo?ﬁlaogif ﬂ@%gﬂ%r;S%lk;FP ﬁl&¥hﬂaiﬂkﬂ

to 16 car balesereisdsalkai Eig-i @%ﬁ.ﬁs%@t meﬂw@edlom eth}’lenedloxy,
amino, alkylammo, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,

cyane, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
arylsulphinyl, arylsulphonyl, phenyl halogenated phenyl, phenoxy,
acyloxy (e.g., acetoxy), acylamido (e.g., acetamido), mndazolyl pyridinyl,
morphohnyl piperadinyl, piperazinyl, tetrazolyl, alkylsulphonimide (e.g.,
CH3;SO,-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



substituted, preferably in the aryl portion, one or
nore tines by hal ogen, alkyl, hydroxy, alkoxy,
hal ogenat ed al kyl (e.g.CF3), hal ogenated al koxy (e.g.

WO 2%@% nitro, nethylenedi oxy, ethylenedi %%ms%ﬁ'dﬂ?mw
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am no, 15 di al kyl am no, hydroxyall cyl’,
hydroxyalkoxy car boxy, cyano, acyl, alkoxycarbonyl,
al kyl t hi o,ND ky$ StthWihhylis u:ahksyﬂnscd q:hobsjzih:,ted one or more times by -

| sul phi '
pharyt ety S Pepy e BIGAs OPRE g

- (e.g., aceciabogenkd, ztlleimyazmluyj m&ﬂhbily.‘hﬁitdx@hOﬁhﬁbxdﬁloxy, amino,

aryl sul phoni 'de onbln ons t nd/ or
substi t ut eagb' EFP“‘QO )ﬁ%?’iyagﬁf E‘?’ REYAP&M;, CHBRREY. cyano,
cyano, or aésalnbl Mnyeﬁsodyner Qlkfyltﬁlﬁ g. alkylmmhiﬂyl alkylsulphonyl,

nmet hyl benzyl , - but yl benzyl oxybenzy

di met hoxy t?éﬂ%g}l?hmylsf |aﬂﬂf%@ﬁz§| Ph@M‘ | @}P%Péiétﬁéyphenyl phenoxy,
trifluorongiigyy besaydyl, diblitRneRRE h RN RGHENimid

chl orobenzy%’ %m nob e}rllzyiiw ro:)enzyg%(}Br ?Lﬁl 511 e aryl, oxo,
met hoxy c arasyapidse feg acmhipbsgt foompingensy thereof (e.g., pyridyl,
phenet hyl , PYL)o het erocycl i c- al ky]

group, whi cﬁﬂﬁgwdgtur%zt eda%ﬁsyégrtl ally saturated or

fully wunsaturated, having 5 to 10r|ng atons in which

“at | east i or, S at whi ch :
unsubstit L]fphcfﬁgr # t7|Stt?Jt1e6d C%Ir?gn oo & eg’[n}]rrésu?sﬁbs)‘{srhtgd .ot

het er ocyclsitbstipoed, pmﬁeriﬁyy trathe geyl,poetidhy bne h}dﬂcbre)ﬁyues by halogen,

el ogenat SUORIRBI: RReio. Rt AR Rt Aabsemhieakory

et hyl enedu(agyocam); fdtro, ahéthéﬁEHIm ethill bxke)dlo& Blino, alkylamino,
hydr oxyal kyl , =~ 9 WD 2 4/ 094411 PCTI u52004 011899

hydr oxyal laming, » Byarex yaltyla Wiy droxyglkoxsa| kERPar BERY) | 20yl
al kyl thio aJkoa{'&ﬁ)’doﬁw I@deﬂmb a&lyféﬂlbﬁiﬂ}'lp heR¥hiphonyl, aréflsulphmyl

aryl sul phi nyl, ar Isulphonyl pheny hal ogenat e
phenyl , ﬁ@ﬁ%ﬂ@b é logpnadest y:ﬂlenyl phenoxy, acyloxy (e.g.,

al | cyl SU| REQE ] @@ylaml@f) Y$esg” QB&%%fjeteﬁ'ﬁidlvl %&lsuﬂfhonmde
conbi nati ons thereof and/ or substituted . t e al

Kyl
portion by hRiRhgeALde, ep corplingfipns diereod ﬁW?FaNbéiﬁBted in the alkyl
thereof (@offion byPdiby! B8, Whdo, 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
alkyll(e.g., trifluoromethyl), halogenated alkoxy, nitro, methylenedioxy,
ethylenedioxy, —amino, alkylamino, dialkylamino, hydroxyalkyl,



cycl oal kyl al kyl having 4 to 16 carbon atons (e.qg.,
cycl opentyl ethyl and cycl opropyl nethyl), which is
unsubstituted or substituted one or nore. 10 tinmes by

wo 200@bRg[N, oxo, al kyl or conbinations ther%?rms%mmu]s”
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al koxyal kyl having 3 to 8 carbon atons;
having 1 to 6 carbon atons, which is unsubstltuted or
subst i t ut dgydrok$alkeny, ocaroxye toymes kayylh ahlkgmarbonyi alkylthio,

?Onbl natio Lﬁﬁ&%ﬁygf ﬁﬁ%ﬁg@&amﬂ PL g,,ﬂ 90%31 EzH_phenyl,

or C—C— Halvgprgatdde pBenyl, Cb%oxﬁ5ady$oglyL tet&@ol&l kadkylblﬂldhdﬁgmde
1to 6 carb tons, whi.ch i s unsybstit
S ubot Lt ot R B onRid i Dyl Bt S BPA B BRTSoh J0r gbstituted n

combi nat i QRS alPepReén WH BEREE, o&@téﬁﬁmldrwoﬂm&mﬁénsnmé@of (e.g.,
CHQCHQ groups are replaced in each case by -

-C=C gretiysethalg. | cH3, C2H5); 25 R6 is H, aI kyI

'having 1 to 6 carbon atoms, which is unsubstituted or

substituted one or nore tines by hal ogen, oxo, or
conbi nat i cysloalkdaliplf hayineg €ite 16 Iarbopaioorsakizy cyelepantylethyl and

2O AR SO RS8Pl o s

PCT/ US2004ind b8 B8logany ot alklyl/dr combinagor3 theved, arar bon
atoms, which is unsubstituted or substituted one or
nore times by hal ogen, oxo, alkyl,, or conbinations

t her eof (edli@xyaleyl bhapehty$ parbdn aipts;0al kyl al kyl havi ng
4 to 16 carbon atons (e.g., cyclopentylethyl and

cycl opropytnethyl), which is unsubstituted or

substRrt ut eslaiRyiena0ingMHE carbon atoms, which is unsubstituted or substituted
one or more times by halogen, oxo, or combinations thereof wherein
optionally one or more -CH,CHS,- groups are replaced in each case by —

CH=CH- or —C=C- groups (e.g., CH3); -
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., CHj, 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



ti mes by hal ogen, oxo, al kyl or conbinations thereof,
10 aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one or nore tines by

wo 200abaagan, CF3, OCF3, al kyl, hydroxy, al kKoXportabdad11899
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" pref er abl YA

met hyl enedi oxy, ethylenedloxy, am no, al kyl am no,
di al kyl am no., hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, al koxycarbonyl, alkylthio,

al kvl sul pgyaxi@lah&gx%é%' @Aﬂwhpboﬁhﬁ B8Y whthY A hdlButituted or
(e acetam and acyl oxy .g., acetoxy), or
corrbl nat i culsstitutest et or goid Bilnksy by Hnakmgcrg okot alky. oc apinbmations
atons, whi.ch IFZ unsu gm lblt ed or substituted,

% AryPYBort i on, one or nore times by
hal ogen, CF3, OCF3, al kyI hydroxy, al koxy, nitro,

iret hyl enedi qx yl ene X 20 am no,, al k | .am

di al kyl ani® ﬁg ﬁh}g)&fs }nt’:e'y‘* t m 8‘?“89& gfoﬁjé%ﬁ & l%@?éthyl and
cyano, aC)é&lclo?kaﬁfﬁlém DbthS alnkystifited, or substituted one or more
al kyl sul ph| n al ky sul phonyl , phenoxy, acyl am do

(e.g., acmssbysy Ogeélnﬁi’coaéw]&{)?o’(%m@nons t%6xy), or

conbi nati ons t her eof, 25 a heterocyclic group, which

i s saturated, parti aI |y saturated or fully.
unsat ur at eyl haeg htp B qaporatanisnyhigh é‘i‘f@sllbﬁtlmddﬁ syfstituted one

l east 1 rijp S g ol
3-thienyl, gnaﬁl()tg%ésl b}ag‘m% %ydro ar any E}ry v%(y’ Ry, miro,

unsubst it m@lmylmdmmstqtmmr@duome oninepr gkylpmise, byhalkylammo

hal ogen, y y

hal ogenat e&é{mﬂ lf’( (Iely%r@’%}a?%l)ﬁ% lf%lrb(%)%t ﬁ%{r‘? Qé% nl o?g(f%bonyl’
oxo, am naﬂcyﬁhkylzﬂkﬁ]snﬂphixtylalaugylsa]phnmyl qrhenmybi avglaingdes (e.g.,
t hereof, or _’ld 04/ 0 4411 { 820q34/ gllstg af

het er ocycPFE2E] &&rﬁn“gar"é{{? Y St %cﬁ - AR UPATE G HHereo
partially saturated or fuI Iy unsaturated, having 5 to

10 rirng ato n, Whi ¢ least 1 ring atomis _an

0 or S at AR b T R AsoErber ety BEE by wRleedli o
or nore tisamsititéd, pidi@atigiethe ayit lpbftioppéid armdry nln&k bg@nlpgen,

oyl ol o, ALK YR e S VLA, ctyincdiony

al kyl am n@mind] |aﬂdyl§ﬂummwlﬁrﬁﬁ@099ﬁroﬂﬁalﬁﬂnbydﬁca¢yhm6@ carboxy,
t hereof and/or supstituted in the
cyano, acyl, alkoxycarbonyl, alkylthm 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 ripg atom is ao
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, 0xo, amino, alkylamino, dialkylamino, or combinations thereof, or

11



al kyl portion by hal ogen, oxo, cyano, or combinations
thereof; R is H, halogen, or alkyl having 1 to 6
carbon atons wherein optionally one 10 or nore

WO 2000b834GH2- groups are replaced in each casedyws26elfofikho
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or. -C=C- groups and wherein the alkyl is
unsubstituted or substituted one or nore tinmes by
hal ogen; RBh‘Ft%fOWChPréll%)gEfﬁuP,aYhé‘}h istfataraiefl, Dattiells sapamted or fully

atons wher [ I

groups ar eﬁ:ﬂrS gﬁlﬁg’ge@m@n S)/etél)c atoré?%w%?mn@g gom is an

groups andNafPier Siaient, Indichl lkyﬂlsubmhwrﬁoﬂmbstttméotam more ltunes in
bstitut al o y X

SUDSC1 o Qe B I ok B DBl oB0 86 VELSEY e

hydr oxy) prhapggbmatd’dyaikﬁx@rgetthﬂhc)rpm&%&bpiﬁ{m, oxo, amino, alkylamiro,
car.oon_ato

al koxycar hayv

et hoxzcar bagﬁ%?'ljmum(ﬁc‘l%qu'ﬁr RGO EhSrGBPB é‘%&%oﬂbswed in the
at oms ( e. gukyl portiphBNdlogen6kolROyahs, PabRBiaRtidS treot:F) ;

and pharnmaceutical |y acceptable salts thereof. 25 In

accordance with the nethod aspect of the invention,

ther eR1s pf By hélegnor ity ﬁﬁlvmé)i td & 8&bbi Brofds Q@He tionally one
(e.g., a manmmal such as a human) suffering fr

di sease stoatBOreeCHCHa- grpwnsodry eplpesdr imessch Cﬁ?@vw vCHgCH- or
decr eased ACVLRbLENSI @he?\:gﬁ' R a4 ﬁ%ﬁlfs%n{tﬂfe Jr%gﬁngu#cﬁ%ne or

PDE4 | evel s, conpri sing m ni st'erin

conpound gedre imesby hadge80 Formulas |, 11, 111, 1V, -V,

VI, VIl or VIII: 12 WD 2004/094411 PCT/ US2004/ 011899

s RR7 R/OR7T ROX\ ReRORa NNM\XRa NNR R2

N- N (R L 3if4, IMldgen, 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 substitu_ted one or more
times by halogen or hydroxyl (e.g., CHs, C,Hs, CF, hydroxymethyl, 2-(2-
hydroxy)propyl, hydroxymethyl) carboxy, alkoxycarbonyl having 2 to 6
carbon atoms (e.g., ethoxycarbonyl), -CO-alkyl havmg 2 to 6 carbon
atoms (e.g., CH;CO) or phenyl; and

R’ is halogen (e.g., F);
and phannaceuticaily acceptable salts thereof.

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., i
memory impairment) involving decreased cAMP levels and/or increased intracellular
PDE4 levels, comprising administering to the patient a compound selected from
Formulas I, 11, ﬁI, IV, V, VI, VI or VIII:

12



(L)-R3 R4 -R\(L)-R3 | Il IIl 1/O\ 7RRCORT RR 7
aNR OXRIRON XRa R NNp3NRNN R (L)
R4 R (L) R3 (L) 51V VWV RlO\R7R1R7R9XR6RX

WO 20&3094«1\1"1'\' NNNa R-(L) (L)-R 10 VIl VIII Pc’mﬁ?ﬁh/ﬁ‘ 1809} S

aln

or N, 15 L is a single bond; C-C6 straight

or branched al kyl ene, wherein a CH2 group is
optionally replaced by d
ted_;or sfifostit on& or nore

0Xxo, pr ef er abl OX s 138

2004094 L &3S2004/ 411899 0 or co

t herlgof ; " CONH; % nCO\f(J‘CJN 6-al kyl Y

(CHZ nNHCO,  ( 2)n e\ SC0; (CHz)nesqa&nH Rorey nsee? Pir e
1 I m

5
10
Vi vid
. wherein
X isCHorN;
15

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,

13



(CH2),,C>2 (e.g., a bond, CH2CONH, SO2, CH2CO2, CH2CO
5nis 0to 3 R is alkyl having 1 to 4 carbon atons,
which is unsubstituted or substituted one or nore

wo 2)dsJi®a LY halogen (e.g., CH3, CHF2);
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I
aving | to 8 carbon atons, which is uns%ﬁlﬁs{zm‘mgjsw

substituted one or nore tinmes by hal ogen, oxo or
corrbi nat i oyaso tdiedordfinathey dieneofip (CHRRMIANLL; (BE2)EFONiSh e-alkyl);

or - RIS (ERCORESD: LR IR | (SRRSO
havi ng 3 (CH,) & qE. golbaid)mgcmﬂcﬁm,ﬁl-ﬁﬂ@db@ﬂi@@m ed or
substituted one or nore tines by hal ogen, oxo, alkyl
having 1 to 4 carbon atons or comnbi nations thereof
(e.dqn cygloopentyl), 20 a heterocyclic group, which is
saturated, partially saturated or fully unsaturated,
having 5 to 10 ring atons in which at least | ring '

at omgis ag %11 18 PlaPin(@€onts, whidh i in@mskituted or
2-thi enyI 3 tetr ydrofuran)é ?1@ which is
) 0

unsubst i t sbsttuisd oe prmpTe timsd gr (985 EHpi GEEDpy

hal ogen, aryl, alkyl, 25 al koxy, cyano, hal ogenated

al kyl (e.qg. trlfluoromsthyl) nitro, oxo, am no,

al ky[Rdni n(stl al kyl am no, or conbi nations thereof

(e.q. tetrahydrofuranyl), aryl having 6 to 14 carbon
at orrs, whi ch is unsubstituted or substituted one 30

or nore t aikpishabinghab G@enbpn &by, VOEEB]s uasubylitnte pdsubxtytpted one

al koxy, nitro, ned| [0)4 .

al kyl ani n8¢ maﬁeém?fb ge 0’1‘21&&/%“%6& 3‘39{% e ptionally

PCTI US200443: 18829 - d:lmgtm)zx gﬁylut(.y:ire repyadeddixyeat ik easy by -CH=CH- or —

car boxy, cyano, acyl arbonyl, al kyl thi o,

al kyl sul pf#ﬁygmu%ﬁ ﬁr’ﬁ%pﬁéﬁ%j phenoxy,' ' acyl am do

(e.q. acetam do), and acyl oxy (e.g., acetoxy), or

corbi natl (c){']csloatlkq/(lerl?a(\)fgng 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 Jeast 1 ring atom is an
N, O or S atom (e.g.l, 3-thienyl, 2-thienyl, 3-.tetrahydrofuranyl),'which 1s
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



5 arylal kyl having 7 to 16 carbon atonms, which is
unsubstituted or substituted, preferably in the aryl
portion, one or nore times by hal ogen, CF3, OCF3,

woO 284)6%4411 hydr oxy, al koxy, nitro, methyl enedﬂ,@ﬁyszowom”

10

15

20

25

30

‘conbi nat i orCF; IEF;eakyl, B8

et hyl enedi oxy, am no, al kyl am no, dial kyl am no,
hydr oxyal kyl , hydroxyal koxy, carboxy, cyano, acyl,
al koxycar bongirexyaikdy Ihyiosyalsdxyy | ertophi rydno, acyl, alkoxycarbonyl,

al kyl sul ph . 10,9 acylam.do . (e.q.,. )

acet anm do) Oiﬂ%?rll Oécﬁ?}éxgl Ee}fl’g.a?lé@ésél 30 ,Fg}%ﬁlg‘y’ acylamido (e.g,,
conbi nat i oresetehiiohefid {aylayy (e.peneidxy), Ot EdmtanaaN@¥leds, a
partially unsaturated carbocyclic group having 5 to 14
carbon atons, (e.g., cyclohexenyl, cycl ohexadi enyl,

i ndanyl, andlaleylr Biwiey anaphitshesybn | atod WhicENis! Snsubstituted or
unsubsti t ut 1dt'94rt dZUbgetil tlut ed one or nore tinmes by

hal ogen, alseﬁl, “IaPIREEPYY i BF 81 £9HIRE; onsxes, mese times by halogen,
KIRBW, oty 'rﬁ%ﬁn‘e&ioﬁg Igthlygan%dioxy,

carbon atoms, wherein the al kenyl portion has

carbon at ofEL" fming, dialylagning, dyduexwaikydysrixyatkeny, carboxy,
preferably cidho, 20y1t RkodboRA Ll . 0 ' t]

by hal ogen, yaI kyIQ},’ hy&?%xy,oggl ko y?lohirafﬁcnygsﬁﬂﬂm% alkySutphonyl,
et hyl enedPBSapXY.etcipmidne (-&x ysetamido)  and| dcyloapi(ag,, acetoxy), or
di al kyl am @mbink ' ﬁ , r al koxy, carboxy,
cyano, acyl, a (o%gﬁé@%{%. ",beg%&(dgﬁ%ﬁ?b&z%’.

al I cyl sul phinyl, al kyl sul phonyl, phenoxy, acyl am do

(e.g., ac ] n cyl oxy..(e.qg.,, acet xyé4 or :
conbi nat i o%?%g?ég?a&%gggﬁh&yépégpgp iEYRBI f9 &t Gappon atoms,
whi ch is séayatbticxepps tycidHeyadsell) iadaddl, aid fetthAyMronaphthenyl),
unsat ur at egzhicﬁas}” @?bssﬁglﬁj% 10 ri.ng atons in which at

least 1 ring atom Pd O Sulstigfedoong os more Rmes by kelogen, alkyl,
unsubst i t utlsekyonitddyaid, okid,&d c@fin@fonE ®efeok,i Mes in  the -

"heterocyclic portion by hal ogen, aryl, alkyl, alkoxy,.

cyano, 30 hal ogenated al kyl (e.g., trifluoronethyl),
ni tro, oxoaryhikemny hagihk$tans B@bon 1BmAOVRABHROAAIY portion has
PCT/ US2004/ 0%[1%99 di al kyl am no, carboxy or ' ’
conbi nat i o O h EArRasy atopagy Medrchgls, lb‘g*i‘ﬁbﬁ%ﬁl@_é oF pubsiieted aprfprably in
?grt i O]I? bythBatyd @efion 0%, orCérR  tinfks ORI AAL LIRS hydroxy, alkoxy,
ereof, or, , T '
nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxyéa:bonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g.,

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

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
unsamrate'd, 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,

15



cycl oal I cyl al kyl having .4 to 16 carbon atons (e.g.,
cycl opentyl ethyl and 5 cycl opropyl nethyl), which is
unsubstituted or substituted one or nore tines by

Wozﬁghﬁ?‘ﬁgi oxo, al kyl or conbinations there&trmsgﬁdoﬁsﬁ

10

15

20

25
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having 1 to 8 carbon atons, which
unsubstituted or substituted one or nore tlnes by

hal ogenI | QK sikyl@inine thcn@t cbrowbSnmmbﬁpﬁleMe lafd/br slubstméted in the
optionally_one or - groups_are replaced in
each case %@J}PO@H‘E @Ll-hael%en ??—‘C"y*’g’f’o?fp?@mé’émﬁ°ns tieonqad, or
CH(CH3) 2, n-propyl, n-butyl, t.- butyl), 15 cycloalkyl
having 3 to 8 car bon atons, which is unsubstituted or

subst i t ut eycloAkyBkyhbrvana # e 46 5prben | agan (- sxeyclonsnyipthyl and
or conbi naLtRPRpykdleB0WnlE §- unsﬁ%‘&hﬁ&? 91t ¥\5bst1tuted one or more

cycl ohexyl ), 20 aryl having 6 to 14 car.bon at

which is dm@@s’thnalog@redxcoraﬂcyumsqombmaadnsdhereofor m)r e
,times by hal ogen, al kyl, hydroxy, al koxy, hal ogenat ed
aIkyI hal ogenat ed alkoxy (e.g., OCF3), nitro,
nethyRenedsHXy et hyl enedi oxy, am no, al kylam no,

di al kyl ami no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, alkoxycarbonyl al kyl t hi o,

al klyl S|U| ﬁhﬂh‘wl bavml:t]g Kyd $¢alrkmnmmﬂm, v&&ai:haﬁ yﬁsﬁbﬂtﬂahd:dbtlsubsututed one
aryl sul phonyl , en enat e n e

acyl oxy (&rg™, aé’é‘i x% r}*&LP@gP aff%o© &X’maﬂg‘& g}?fed’g)w}‘erem
i m dazol yloptipydlllycthine Yok mormmmi L lgwups meugsla&anﬂkach case by —
plpera2|nyl tetrazol al k Isulphonlm

CH3SCOR- NHEBIFCHA PR pﬁ@\*ﬂsneétﬂe ¢dlsg CH @%%sazomflio@bwl t.-
or conblmﬁhﬂpns t hereof (e.g. phenyl br onophenyl ,

cyanophenyl,” 30 ni trophenyl, quorophenyI
difluorophenyl trlfluoronethoxyphenyl

D004] 05441 Rl TERRE PO Ky 5Bk of SEVCr grrso‘a‘%}‘wmd or

which is §H‘Pﬁ§1ﬂmcb@lﬂe prampieatiings Yxthalogem doxor alkyll loy combinations
thereof (e.g., cyclopentyl, cyclohexyl),

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, alkyithio, alkylsulphinyl, alkylsulphonyl,
arylsulphinyl, arylsulphonyl, phenyl, halogenated phenyl, phenoxy,
acyloxy (e.g., acetoxy), acylamido (e.g., acetamido), imidazolyl, pyridinyl,
morpholinyl, piperadinyl, piperazinyl, tetrazolyl, alkylsulphonimide (e.g.,-
CH;SO,-NHCO-), arylsulphonimide (e.g., CeHsSO,-NHCO-) or
combinations thereof (e.g., .phenyl, bromophenyl, cyanophenyl,
nitrophenyl, fluorophenyl, diflucrophenyl, trifluoromethoxyphenyl,
methylphenyl dlmethylphenyl methoxyphenyl),

16



unsaturated, having 5 to 10 ring atons in which at
least 1 ring atomis an N, O or S atom which is
unsubstituted or substituted one or nore times by 5

wo 2§d@bagan, al kyl, hydroxy, al koxy, hal ogenq;&%s%(}mhs”

10
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(e.g., trifluoronmethyl), halogenated al koxy, nitro,

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

di al kyl am no, hydroxyal kyl hydr oxyal koxy, carboxy, -
cyano, die X b

al kyl sul ph%fnyﬁﬂ"h% %@?‘%m phon llrattJzir SR pprurated or fully
aryl sul phoW}Sla‘ﬂquﬁdehwing had b@sngaiedlspmm;dh at nﬂaarﬂoug/a atdfd is an
acyl oxy, tﬁt {)%Zgl ¥on1 clfnym gﬁjs!ugsr{g@tleg]ﬂ{ %Bsttr%te%one Or more times by

aryl sul phoni m 48, ary
acet am do) halegencaikfj }mltmqn alkbxye heloeratd Glicyl Y/ | ﬁlmhoromethyl)

Te o i Sbretel 7 b, Rt bl b e, s

substi t ut edkylphigbedialk Mmird, b?&oﬁia‘ﬂ{yl P;Bzﬁ%dx?ﬂko@n €arBbxy, cyano,
nore tines by hal oge al ky hydro

hal ogenat e¥fYal kK ’?yéaraO@#S) aﬂﬂ’éqh@genﬁzléﬂl ﬁblkld’xy allgydsugphonyl,
OCF3), ni t4Qis ulﬂﬁhil}/ | goRShRSMI, Phiwh, erfﬁfigb&i%yed M phenoxy,

al kyl anmi no, ~ di al kyl am no, hydroxyal k

hydr oxyal kisxipxy.c é?ttﬁéﬁlyl é%hﬁiph@emde @Ylkldnlmanidg,n)nryl 0Xo0,

al kyl t hi o, hi ay
aryl sul phi ?ﬁ’?%m%lﬂg? I su{ml!%h’y %}%ﬁ& ] mOf gtge’d pyridyl,
phenyl , phreﬁbxlyyn@/é‘.)blemwylu@ylg , acet oxy), acyl ami-do :
(e.g., acetam do), tetrazolyl, alkylsul phonim de,
aryl sul phoni m de, or conbi nations thereof and/or

substi t ut eedylalﬂtylt heviag Kylto pordaiton hxymlsl,ahmm;yﬁm is a¢Substituted or
cyano, or. i.n thereof (
met hyl benz 'ml%tec?gri Vi éﬁl} cﬁ%g&, 8@?1%/%&6 times by halogen,

“di et hoxybaditylyﬁydnﬁ& ﬁlkblﬂy‘ dh&i’gélydted dlkf/ﬂ @(gr (lejg I'halb'genated alkoxy

chi or obendOE. OSiEhabih ApHY i idisge FyRRRos: ino, alkylamino,
met hoxycard»ﬂhyhxbﬁnz)&lydrmﬂhyl Shjfcfr@)f}wkbﬁﬁz)ébrboxy, cyano acyl,
i ch 12 IRy slhfiny FSlaphR clou Ryl shimlphinyl,
unsat ur at eslylsdishéhylg fhehg, ]lﬁldg'eﬁlﬁecﬁtﬁhgﬁyl' rbh!\ﬁuxgh RYloxy (eg,

least | ring atomis an .0 or S atom

unsubst i t FEEFBr 2EYIHBIdPL l(ﬁ%d a5ptamsio).mintaze Vlne%kylwlphpmmlde

arylsulphonimide, or combinations thereof and/or substituted in the alkyl
portion by halogen, oxo, éyano, 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



WO 2004/ 094411 PCT/ US2004/ 011899 the heterocyclic
portion by hal ogen, al kyl, hydroxy, alkoxy,
hal ogenated al kyl (e.g., trifluoronethyl),

wo 2habRganat ed al koxy, nitro, nethyl enedi OX YpCT/US2004/011899

10
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et hyl enedi oxy, am no, al kyl am no, di al kyl am no,
hydr oxyal kyl , hydr oxyal koxy, carboxy, cyano, acyl,
al koxycar b%mbbt,eroayctiyl fonian, byshaddden) alaylphydrgky, alkoxy, halogenated

al kyl sul p l.. _ar h Oy rvl.sul phonyl.. phenyl, .

hal ogenat e ph(gﬁylt?{h%ﬁlélﬁg@@{y’ hal%g%t%djx?&opét g%oﬁnﬁﬁ,%mkdmy’

al kyl sul phatimilenediexy, alajplixfnul pdlbygmm'!nd,e, d?wlm?xp, }?’Erolxya]_kyl,

conbi nati gns_t hereof and/or substitute n e al ky )

portion b%yﬁfﬁxg ?ﬁy’ofgrgoﬁarf?'a‘lf’r @i ﬁla\‘l"?%“ﬁg)_"flﬁler &tylthio,

(1 g. g., ) P yalleydnl ﬂz%tynylakylﬁqahfﬂﬂl Oat'llilllkMit)lﬁiﬁihﬂaﬁxgﬁ\ilpﬁ&yi tfBenyl,
carbon atons (e.g.,. cyclopentyle o o

cycl opr opyt}aj'i’@f’m% ,pgﬁﬂ"}’ll’c HM‘?I@’% n&YHRY; tiEfragqlybr alkylsulphonimide,

subst i t ut edylQshodimide) £yl, bidY8s bR ldreo@ Xy ortubidtuted in

or conbinations thereof, or 15 al koxyal kyl having 3 to

8 carbon dboAkY!l pertipg by halpeen, g¥p.rryano,tay @H@aﬁlﬂb@mﬁ thereof (e.g.,

atoms, WhigsBdligepubsti tuted or substituted one or

nore ti nesﬁ{'blyyhgl gg)én, 0x0, or conbi nations thereof

wherein optionally one or nore - CH2CH2- gg%ps are

repl aced i -Py Mo oCoCp 0L

(e.g., CH3 Clg%%ﬂa%?‘s—lﬁa a ‘=k‘31/|1to %g\?%ﬁg&?{o 0 (g'gc'faﬁy Blggen%l’{gtﬁyl and

at ons, whicytloprepyimethydt whirheld wmsutstifostdi drububdtitoteed on25r more

conbi nations thereof

or nore ti by_hal ogen, .ox0, or.
‘wherein (;%fel% 8Xéfﬂlogenon’é°’ ]kyﬁ%rcgm[awger&qfoﬂps ar e

repl aced in each case by.- CH=CH or -C=C- groups
(e.g., CH3 Qag%é,h R6 5% é—l, b30t18 WD 2004/ 094411
PCT/ US200 f}k@p[ aving 3 to 8 carbon atoms;
R 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,CHy- groups are replaced in each case by —

CH=CH- or —-C=C- groups (e.g., CHs);

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,

18



al kyl having 1 to 6 carbon atons, which is
unsubstituted or substituted one or nore tinmes by
hal ogen, oxo, or conbinations thereof wherein

wo 28RlbQpal |y one or nore -CH2CH2- groups ar
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n
each case by - CHCH or -C=C groups, &{@h@@?ﬂ%
having 3 t g]i]?é(arbon at which. is unsubstltut ed or
substit ut g1 ﬁ‘?t?rcér Pﬁ?%nsbvhﬁallso'ﬁ’éﬁbmW‘iﬁi or gphe{futed one

or conbi nati@ee tilnker®Ohaloed- oxdY6! @BRBIMEIns #ereof wherein
cycl oal kyl al kyl having 4 to 16 carbon at ons

- g.
cycl opent VP%Q‘H‘W onfhar 1eteci (G Epy BiouphyE )replwqé &heqel case by —
unsubst i t ypeor, Fb@tgr()gﬁ £d one or nore tines by
hal ogen, oxo, alﬁy or - conbi nati ons thereof, aryl
having 6 to 14 carbon atons, which is unsubstituted or

substituted,o 15. or r .ti S hal n, CF3, .
OCF3, al ky?gICI 1{]11‘% %%yi.,ng 8?%0%,0#&&? ragé,/ms’ 3%& léngﬁgwted or
et hyl enedismbsyitutedndn@oor @bieytimes by haldedd, koybaslicflpor combinations

hydr oxyal drox alk y, carboxy, cyano, acyl,
al koxycar %ﬁ?ﬁ BaPR P‘?Dﬁ)/g al kyl supphi nyl

al kyl sul phonyl, phenoxy, acylam do (e.g., acetamn do),

and acyl oxy ( acet ox4y213 or comnbi nations thereof,
20 aryl al RYal° %11@8%%6 having 4 tpgl & erbFhatame ke 2 wHfeHsniyiethyl and

unsubsti t H?&éi:r@ﬁ'yhne?ﬂdﬁ?t\bﬁl@ﬁ qd unﬁfb@tﬁtﬁ{eémrysubﬁﬁtgﬁ oﬁ‘é ¥} more
portion, one or nore hal ogen, =~ CF3

al kyl, hy&mesbhy haipgemxgro, ﬁkrlmcom@pmwnéﬂ@eﬁo{)xy,

et hyl enedi oxy, am no, alkylam no, dialkylam no,

hydr oxyal kyl , hydroxyal koxy, carboxy, 25 cyano, acyl,

al koxycar Bohjdvings] Ryil4tchibon atairieywkich i;shim;HStituted or substituted one
al kyl sul p 0 c ]

and acyl o8y ke SR AOHoef AR TOER M, @68, ARARY i
a heter ocymﬂllytcnqh«myp ethylemhdwnsy,san:umat eﬂkylspmhbl adlhlyylanuno

sat ur at ed f 3 at ur at havi ng
ring at omlsl}q%’rn }}\i%# h%qgo*yg St F ?1’8’ atEHYi &Cyé’n alka(yc@rbonyl
or S at omulkgliigo,, a&jdsblphmyl,, alkylsinlpbusryyl,, phenoxy, acylamido (e.g.,

S-tetr ahydr gf urcgna\gud)acvloxy &: 8., 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, OCF3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
arrﬁno, alkylamino, dialkylami_no, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio alkylsulphinyl, alkylsulphonyl,
phenoxy, acylan'udo (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



19 WO 2004/ 094411 PCT/ US2004/ 011899 unsubstituted or
substituted one or nore tines by hal ogen, aryl, alkyl,
al koxy, al koxycarbonyl, cyan, hal ogenated al kyl (e.g.,

woz(g,g,bguﬁloronet hyl), nitro, oxo, am no, al a'25bq,011899
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et hoxycar bonyl ), -

i al kyl am no, or conbinations thereof, or
het er ocycl i c-al kyl group, which is saturated,

partially xmatusﬁtateed)rcsnbs‘tiﬂltbd/ onel 08 aion¢ &iresl by laldgeg &yl @lkyl,

10 ring at whi ¢ | eas rin t is. a N,

0 or S at AROHALEH PSS tabetrale ShRE s iy

or nore tinies oké) amhite alRPAIMNRG Halklylanidey, bt &mbvatiBad BERBS, or

aryl, al kyl, al koxy, cyano, ~hal ogenated al kyl (e.g.,

tri £ uoromethyl), nitro, oxo, amino, alkylamno, 10

di al kyl am e GRERRMY, 1%01&0'&@15&?1% 's&&%teﬁhﬁiﬁ‘ﬁé?fy AR or fully

substituted in the )f portlon 1'0ogen;” oxo,

cyan, or d@ﬁ%ﬁfﬁfaﬂllﬁwggﬁﬁerlédmg a@mﬂ@wchﬁiﬂ@@ehmbﬂtom is an

al kyl' haviagh & § Bofl, RERANuRLRRR S sl A0 BBMoY, tmes in

one or groups are repl ace I'n each case

by - CI—I:CI—I-thQ)rheteIG:ycl@:Cpof@crmlms hgemh erdi ralkyﬂl,e a&tdny cyano,

i s unsubstitute bstituyted o nore ti

hal ogen; LS d 211131 zgén mglll%%]etﬁgl?/ IHtro’ * a%urua B%’

at ons V\herdm]kylmho odagdok y wmemhmatlmrthere&ﬂ'ﬁﬁlfdi-su@uﬁﬂﬁsm the

are repl aCﬁWll each case CH=CH- Qt{ - C=C 20f_'

groups and WABTEPHD %l?ﬁé"gﬁﬂ@‘lo (2D, L CaraRipatigpshetsp:

substituted one or nore tinmes by hal ogen or hydroxyl _

|(,]§ d?og(y) prlﬁgypalog’qy,gﬂigwlﬁég{@gx{g)e ; g%lbgk%z;omsz wherein optionally one

al koxycar kpnydre h@mmz 2%&®s6are GasIien @teﬁéﬁ':' c4s8 ¥} ~CH=CH- or
I havi n? 2to carbon atons

(e.qg., CH3EHF: pﬁa@éﬁmereuam afley F?glnls‘ﬁbSH&lFeégéﬁut{Séwéed one or
F); and phasBameily itiety, acceptable salts thereof. 30

ino,

j§<

~ Accor di ng to a further conpound aspect, the present

i nvention includes conpounds selected from Fornul as
I Tige T H}/ﬁalog\;ln, byl \Iﬂn}ing 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 or hydroxyl (e.g., CHs, C,Hs, CFs, 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, ITI, VI, V, or VI:

20



20 WD 2004/ 094411 PCT/US2004/011899 s R 7 RR 1 F R
7 RRNI R 80\ \/ XRLYI\ R R2NNO(L_R
R8 N-N (L)-R 4 (L) RI Il Il OR]~\ RTRR I
L\ 77 RARM YR X~RRONNY
wozm"ﬁ{“ R(L) R& R-(L) R3 -(L) 51V V VI ereuzﬁ"@‘ﬁ%
CHor X

_ 10

15

20

wherein

RZ

10 Y is CHor N, Lis asmgle bond, C -C6
strai ght chain or ) q

is CHorN;,

1s CHorN;

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; (CHZ);,CONH; (CH,).NHCO;
(CH2),CONHSOy, (CH2),SO,NH; (CH,),SO5; or (CH3),COy;

1s0 to3;

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

substituted one or more times by halogen;
is H,

21



cyano or . conbinations thereof; (CH2)" CONH,
(CH2) "NHCO, (CH2),, CONHS02; (CH2)r, SO2NH, (CH2), S2;
or (CH2)"C®2; nis 0to 3; 20 R is alkyl having 1 to

wozofh/&@zﬁl?o” atons, which is unsubstituted O%C@g%mﬁ&%ed

10

15

25 -

30

one or nore tinmes by halogen; R2 is H 2
2004/ 094411 PCT/ US2004/ 011899 al kyl having 2 to 8
carbon atons wherein optionally one or nore -CH2CH2-

groups are . = - C=C-

o oups, 5 SRR 8 LGRS Gupin Gckdly G ot fote,
subst i t ut edCit80gronpsraze teplaessl in bychivabeye T HeME- @f-C=C-

combi nat.i ogr% ther eof wherein optionally one or nore
-CH2CH2- ¢ oﬁ%s are replaced in each case by -CH=CH

or --C=C- groups, 10 cyol oal kyl having .3 to 8 carbon

at ons, whi iI,s unsubstituted or . substituted one or .
nmore ti rresé‘:[EQ}l ki’?éﬂngaleﬁ‘fg e Ay v ﬁﬁbS§W% Pe O5 PI9Emes
atons or ceyrhilbgdn| 68Soit dbvaibedtions thdRoAwhatRr EyedilyGne or more
group, which. is saturated, partially saturated or

fully  uns=cHasHsr SEOURS A6 &FPECED 18 (Farh §gseaPHmCHTERINITCHC=C-

at | east 1@5{;@ atomis an N, O or S atom (e.g.,
3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or nore tines by

hal ogen, a : I koxy. a h t .
al kylg (e. g.?;?é'l%a%k?# r%lglrrl%ﬁgttﬁy?)c,ar%ﬁt ?%Tnsb%@&gqmgn@?ubsﬁwed or

al kyl ami nosubgitatel pheipd mere tires by iplogert, iopnsalith davand 1 to 4 carbon
aryl havin . ' nms, which is.
unsubstit u?gxgsé{r)c%nﬂ%rgatﬁ??ﬁpeerg&gne ' -

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-tetrahydrofiranyl), which is
unsubstituted or substitutet_i one or more times by halogen, aryl, aﬂql,
~ 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,  CF;, OCF;, alkyl, hydroxf/, alkoxy, mnitro,
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,
arylalkyl having 7 -to 16 carbon atoms, which is unsubstituted or

‘substituted, preferably in the aryl portion, one or more times by halogen,
CF3, OCF;3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,

22



or nore times by hal ogen, - CF3, OCF3, alkyl, hydroxy,
al koxy, nitro, nethylenedi oxy, ethylenedioxy, '
am no, al kyl am no, dial kyl am no, 25 hydroxyal kyl

wozdﬂ)’/EJ gpyyal koxy, carboxy, cyano, acyl, aIk ){.&%5&9/9}/&59

10

15
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yl'thio, alkylsulphinyl, alkylsulphonyl
acyl am do (e.g. acet am do) and acyl oxy (e.g.
acet oxy), agunog olkfylamértoi, dmﬁcytanemce biydronyalkd lpogﬂlrmmlkbxng c@boxy,

. to 16 car bon AL b H:gjgu
subst i t ut & egﬁ%f( g | de n, ‘ane rlphonyl’

nore ti rre$hmoxh,alaqmndo (6253 acdlﬁa‘{dp) adnldyaqyldxyd(le@cyacetoxy), or
al koxy, nit r % edi oxy, ethyl enedi oxy, 22 WD
2004/ 0944fim 5-’?011899 ami no, al kyl ani no,

di al kyl am no, hydroxyal kyl , hydr oxyal koxy, car boxy,

cyano, acyl, al koxycarb

al kyl sul pii Rl ya‘fnﬁﬂ‘@‘iﬁgnyl HS’/% 1c %%Wb Ad9114rfaghgn atoms,

(e.g., acet é%ﬁ@abexéﬂﬁ AW R¥MeryB, iHdanyB GAl @tdahydrBiaphthenyl),
conbi nati onsS there a partially unsaturated
car bocycl dickris upsuhgited) 015“4’81“1@ BRE FIROTSIERAS DY helesep alkyl,

cycl ohexenylo, enyf?ﬁ aflloeompiideherend

tetrahydronap which i's unsubstituted or
substituted one or nore tinmes by hal ogen, alkyl,

al koxy, aH ;ﬁ}é \?&ﬁﬁlﬂ g 282]66 “arbon %pmﬂe&@a}]&r&ﬁ{eﬁﬁfqﬁ)gﬂ& has

aryl al ken on atons erel
al kenyl papttd Gmaﬂms atoups, which 1s:msbbxmha¢<bﬂlssubsd’fute&ﬂ1 preferably in

unsubsti t ed ubstituted t y
portion, fp?fﬁ?% PP P IS, ¢ af 5 a{%gé?’k@fyl %@Jd&g leoxy’
a: tolxy, Iﬁlitfc{j Qnem;eéde&bey] eaﬂhyhﬁﬁdloﬁjr rmlmmeﬂkyimymoamanxg ammo
al kyl am n i a 15 hyd

hydr oxyal Py xyaélé}?ibgn@‘ KOKY, °afli’8’8§| °Y%Pk&>°z¥}caa|“i%ﬁ%ﬂ‘b°“ﬂ |
al kyl t hi o0anadty) Sd,]lh@mph)ﬂy,l alkyislipubmho phkenoxyh edegdagnido  (e.g.,

et oy bt ey B BBy &Y cotblnabiGatnereor,

heterocyclic-al kyl group, which is saturated,

partially ashae‘éelflgc?'gl?cdall%tl gfré'lt.lpl, ¥avhlch is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
N, Oor S atom, which is unsubstituted or substituted one or more times in
the heterocyclic portion by halogen, aryl, alkyl,l alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamine, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof, or
cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and
cyclopropyﬁnethyl), which is unsubstituted or substituted one or more

times by halogen, oxo, alkyl or combinations thereof;

R isH,

R
[#X]



-20 unsaturated, 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 nore times in the

wo 2008008J19cyclic portion by hal ogen, aryl, ¥E¥hﬁﬁﬁ ?ﬂéﬁ’

10

15

20

25

30

cyano, hal ogenated al kyl (e.g., trlfluoronet

nitro, oxo, am no, alkylam no, dialkylam no, carboxy
or conbinations thereof and/or substituted in the 25
al kyl port 0X0, an or . conbi nat i ons

t her eof , B)I?EYY%? ?%IIPW“"H% %ﬁmﬁ%‘ bsiutecprsyhstituted one

at ons (e gar, moye RReNby | Rldieh, 3RE, of YéondH8BYd MBI Wherein
whi ch i s unsubstituted or substituted one or nore

times by HRIBRAEY,on605 mosF Ryha(dt- gt ArstFRlAeedtineadotase by -
30 R3 is F@HQ@H_V@_@%FQ)%ﬁfll PCTI US2004/ 011899 al kyl

having | to 8 carbon atons, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, or

combi nati §lo£lﬁﬁr ﬁ%n%@e (&1 caQRh! aﬁxﬁl | Yo elS uﬁmgstﬁuted or

- CH2CH2- groups” are replaced 1 n eac &ase

CH=CH or Sutsﬂ@:tecgpmjplsmooq/umea[bkwadgwl axg), alldyb o8 combinations
car bon at f\/\/m ch is unsubstituted or substituted

one or nore %IhES by hal ogen, oxo, aIkyI or

conbi nations thereof, 10 aryl having 6 to 14 carbon

atons, whi is u tituted or substituted one

more ti rre?I’E§l gg" ﬁf aB}TW°m%VBFEE§/“n5’éEPSR‘ OTﬁVIiSFB‘ted one
met hyl enedi @xys timed by haoedi ﬂ]é%l ; hd¥bRo alk@k)k)ﬁhtﬁmrrﬁ%ylenedmxy,
dlalkylan1q9 %drox yal kyl , alk_éﬁ/droxya kox carb (g
cyano, acy¥ yle&F Mcaﬁ“ﬁ&ﬁ’yl YN, hj B é“mn oxyalkyl,
al kyl sul p'lh'yﬂ%ki allddxky | %cﬁ@onﬂlanophgmxyak@&garw 0Xfkyithio,

(e.g., acetox or mbi nations there
het'er ocyclaiké’lslj wl, aWiSélPhP%YLsd%eaPm aod a@dpxy (g ,yacetoxy) or

sat ur at ed cgkbikkidn¥ thereof

heterocyclic group, which is saturated, partially satirated or fully
unsafurét'ed, 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, cyamo, 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,
CF;, OCFy3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,

24



unsaturated, having 5 to 10 ring atons in which at
least 1 ring atomis an 20 N, 0O or S atom which is
unsubstituted or substituted one or nore tinmes in the

wo 208hsfpcyclic portion by hal ogen, aryl, alll%&l/lil%gli %ﬁ%ﬂg
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cyano, hal ogenated al kyl (e.g., trifluor'o
nitro, oxo, am no, alkylam no, dialkylam no, carboxy
or conbi ngihkmyxyg, tah,eamdé (@d/ eetasidod;t artdubedoxyn(etdreacetoxy), or
al kyl portlon bx %% %ﬁn 0Xx0, cyano, or conbi nations
78 Py idyl

t her eof (&OFina met hyl pyri dyl ,

azai ndolyl), arylallcyl haV|ng 7 to 16 carbon atons,

which is unsubstituted or substituted, r

the aryl poretgresycliopiEylogrons, vaugh ﬁé%“lﬁfdhg‘l“g@@ ?‘”éﬁ‘% or fully
OCF3, -al kWnsan'i}XQH CHSMngSI #6OPOVringMHtdrhdin wAREHM 1€iéeﬂlrﬂ§)étom is an
et hyl enedi o am no, alkylan1no di al kyl am no,

hydr oxyal W | (g om@ gtpglx yﬁ;cbgywuwﬁm su s@?.g?pooneapéﬂore times in

al koxycar y
al kyl sul pﬁgﬁyﬁmﬂ%ﬁﬁmgﬁ/ BBl e, alkory cyane,
phenoxy, aha}dgamat&;ﬂoaltqd (©-8. tEifiecramedipl), nifadoxw ARG alkylamino,

(e.g., acecf %ﬁé% Cafl‘é: %gbér\?ﬁ?)tn{ %ﬁﬁoﬁshtﬁgx%gff andfor substituted in the

het er ocycl I'S saturated,

partial |y Slat pmabﬁeﬁy balogen| bxo, cyano,s @bmbiastems tflrcaapif,ng 5

to 10 ring atons in which at least | ring atomis an

N, O or Satom which is unsubstituted or substituted

one or nor&clokliRPElkyNhavidies hetle rcﬁn(byﬁ latomnsp@ret,i c'grnlobgntylethyl and

hal ogen, aryl al kyl alkoxy, halo e

al kyl (e. ¢ Oqupylrr{ggyyg "’\{spgue f?g one or more
al kyl am n%mesdiy%lajﬁgérﬁﬁk@ﬁncy'}&r d@ﬁl’éﬁlaﬁénsctmmﬁ i ons .

t hereof and/or substituted in the 10 alkyl portion by

hal ogen, - oxo, cyano, or comnbi nations thereof,

cycl oal kylﬁi&%&mﬂ%ﬁﬂgﬁoéemﬂ&&%@m atoms (e.g.
cycl opentyl e and cycl opropyl nethyl), which is

unsubstltuted or substituted one or nore tines by

hal oggm, oxqy ﬁfn&iﬂg Plo & DD AbMO WPnidhB e Ribstitafed bP substituted
al koxyal kyl gw ng to 8 carbon "at ons;
one or more nmes 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
optionally one or more -CH,CHy- groups are replaced in each case by —_

CH=CH- or -C=C- groups;

RS is H,

25



RA is alkyl having 1 to 6 carbon' atons, which is
unsubstituted or substituted one or nore tines by
hal ogen, oxo, or conbinations thereof wherein

wozoﬁ%hﬁ?al |y one or nore -CH2CH2- groups ar %T/rl]%%()%g@g”i n
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ch case by - CH=CH or -C=C groups;
aIkyI having 1 to 6 carbon atons, which |s
unsubst i t ubligl lawingUhs bichibbe slofis ewhiol isNBEWstifufel Sr Qibstituted one
hal ogen, 0x0, Or conbi nati.ons thereof wherein

opt i onal | y o8 THET &Y. ExoEsHy_0%9r RipSombigatiosp)| thetsef jwherein
each case bptionflj-&id ordhiore CES;CHL-O4BSss 39 rBhick i "!e 1?— -
VIO 20041 094411 PCT] US2004/ 611600 al&ﬁpyl haé\?%ﬁg T 156 gase oy
car bon at ofE=ChhPerCFS aompsbsti t ut ed or substltuted

one or nore times by hal ogen, oxo, or conbi nat i ons
thereof wherein optionally one or nore - CH2CH2-

groups ar ecmmﬂ@bdﬂvmg ®aoh8 castmnbptomsCHATHY iOrunsubsiGuted or
groups, 5 I havi n 3 to carbon. at ons, ..
o oht 5 SEGHRY ¥ o MRV Uk ol B BT ombinations
ti mes by hékwmgin, oxo, alkyl, or conbi nati ons

-thereof,- 10 cycl oal kyl al kyl having 4 to 16 carbon
atoms (e.g., cyclopentylethyl and cyclopropylmethyl),

whi ch is usyslobakyiatiiyl Bebigy 4&(91 h$tdafbh @orRN . oorcy%f)é‘ntylethyl and
times by hal or conblnatlons t her eof

al_k
aryl havi n‘@'cgjgfoay@fﬁt}@r Bee a’cso‘ﬁﬁu bsjifitech of gubstituted one or more

i wsubst it Uthﬁéi: %mams WG Ho R EbinkBof thEREE Limes by
hal ogen, al kyl, "hydroxy, alkoxy, nitro,

nethylenedloxy et hyl enedi oxy, ami no, al kyl am no,

di al kyl am £, hayidy gko M@&M atorHQ’ N I??{EM% lﬁgﬁéﬁ’tut&flgrk%%mted one |

cyano, acyl, al koxycarbonyl a
al kyI sul prﬂrn%lPTe @PR%/b)SlJillabE@nyq:Fs, @@hoﬂ&kyl,dwltoam aligoxy, nitro,
(e.g. methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,

hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbohyl,
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 timee by halogen,
CF;, OCF,, alkjf}, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,'
amino, alkylamiﬁo 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

26



adet am do), and acyl oxy (e.g., acetoxy), or
conbi nations thereof, 20 arylal kyl having 7 to 16
carbon atons, which is unsubstituted or substituted,

wo 200i@hgarabl y in_the aryl portion, one or nofr(e”égzgﬁgﬁ)l&%
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hal ogen, CF3i OCF3, al kyl, hydr oxy, al koxy, nrtr
nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,

di al kyl am mubshytmh"doomyalbkgrdutedrmﬁrd}xmaiekmys b aklegety aryddalkyl,

| b |
Y R sur otk SRS G, P ogeBHak vk (8 olFitugrometty),

(e.g. aC&h&moﬁtﬁ)mﬂ]dﬂ@%ﬁhﬁéﬂ)ﬁﬂ@lﬂmno%%bﬁ%ﬂho&&hereof or
corrbl nati ons ther eof, a heterocyclic group, which is

" sat ur at ed, partlally saturated or fully 30

“unsat ur at Qadhet&@é’}’cﬁ@-alﬁylt Qrohg v(rﬂu@ig 1sa§agﬂ§ted, 'i)aﬂﬂh? Ratfited or fully

least 1 ring atomis_an at om’(

3-t hi enyl ,unsatuggiednaving $ tOekOrm@ipms it mh)at leam iloingi agom is an
26 WO 200% Q?%é‘ é %toﬁlc-l\;/hgﬁag Qﬁgﬁ@%ﬂ-ﬁ%@ Pr éﬁ%&i‘{'ﬁé& {1 u(.I)r L?(f(re tlmes in

substituted one or nore tines ogen, ary
al koxy, althﬁxb@f@rpmhgllpomymnby ha’lbg@enayledaﬂﬂykyhlkoxy, cyano

(e.g., tri Diat [ O

al kyl am noﬁah ﬁq{?%]%%(g Tl u%rgﬁlg%@t F‘%Ws ¥ Prefuigg» 2ligflamino,
5 a helt Ier ohglk:jrlammal ka]lboxfg'r clnlu:pmmbnﬂmtiehs 'tlfer@ahnt:]/azt ﬁﬂstméted in the
partially sa te rr fu unsat ur a avin to

10 ring atagﬂé rﬁ Q\EY gﬂo%ﬁn PEL2EYA0Y> QiR H"a?latﬁ‘h‘}s jer N,

O or.S atom whi ch i s unsubstituted or substitut ed one

or i.n the heterocyclic portion by hal ogen,
ary |rml£ al k)ﬁ Q?IR%?%yOI z&la"mg ke 6 GatPaR d@maImapreiy @pt@nally one

trifluorometdire)-CHICHS- Ogro@@%,oareﬁx@%)lﬁ@ed Al kxhamid 8y E9=CH- or

di al kyl am no, carboxy or conb i ons thereof and/ or

subst 1 t ut s=Cn Sraves whareip S aliev] ipynsbstideecor kwituted one or

cyano, or QavhhRaby eisgehhereof; R7 is H  hal ogen, or
al kyl having 1 to 6 carbon atons wherein optional l'y

one or nore -CH2CH2- groups are replaced in each case

by - G#=CHyis a1 hal#io Seafkyl QE $ 1526 dardbE bioh v&ﬂéx%lr?rlép}f%hally one

is unsubstitute r substl ed one or nore
hal ogen; ©f more -CH,CH;- groups are replaced in each case by —CH—CH- or

—C=C- groups and wherem the alkyl is unsubstituted or substituted one or

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

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, IT, ITT, IV, V, or VI:



R8 is
wher ei
repl ac

H, hal ogen, or alkyl having 1 to 6 carbon atons
n optionally one or nore. -CH2CH2- groups are
ed in each case by -CH=CH or 20 -C=C groups

“K)ﬂﬁmgm»ﬁerein the al kyl is unsubstituted Ol §&L@F§§p

10

15

20

one or
accept
met hod

adnifi
For nul

nore tinmes by hal ogen; and pharnaceutica
able salts thereof. 25 According to a further
aspect of the inyention, there isgprovided a

Qf treatingré patieny (ery., a mm
uf fering fromg '

. o

PDE4 N-eyel s, co
g i ent a coppopnd Rel ected Nram
I VR'V, or VI: 30 27 WD (L—R

steringito theg
as |, IILTRY,

2004/ 094411 PCT/US2004/011899. 5 RR/OR R'/ \_R X
RA ONRa'NM v Ra NY ~ RZ'N N3 O(L)-R3 Rale N
(LURRa (L)-R | UIIl sR I\ RTRR/ R'3?2 7R
RNN. X NNRRZNNRe NN R3 (L) OR4(LF)QSR3(L)"'*5IV

i 0]
;jﬂo wherein R
RB
0]
R4

v \'% \%!

wherein _

X isCHorN;

'Y . isCHorN;

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 oOr combinations thefeof; (CH;),CONH; (CH;),NHCO;
(CH2),CONHSO3; (CH3),SO;NH; (CH;),SO;, or (CH;),CO»;

n 150 to 3;

R is alkyl having 1 to 4 carbon atoms, which is unsubstituted or
substituted one or more times by halogen;

R®  isH,
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Xis CHor N 10 Yis CHor N, L is a single bond;
C -C6 straight chain or branched al kyl ene, wherein a
CH2 group is optionally replaced by O, NH, NR, or S,

ich . is unsubstituted or substituted o
wo 2(%”%%&;411 &%gx ys’ztmifgﬁs”
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nes by oxo, halogen (preferably F), hy
cyano or' conbinations thereof; (CH2)"CONH, (CH2)"
NHCO, ( Celkyl'hatidyHSOS3;cafbChizjoms SRy ontichi)y' SeRr more
(CH2) " CC2; s 0 to 3: 20 is alkyl having 1 to 4
carbon at o%sz% PPy E© Bﬁ?ﬁaﬁﬁgﬁ eta%} 1ol %’f &guggf ?‘ﬁﬁ‘&d
one or nogeupd,mes by hal ogen; R2 is H 28 WO
2004/ 094411 PCTI US2004/ 011899 al kyl having 2 to S
carbon atonms wherein optionally one or nore -CH2CH2-
groups ar eidyemivaeeiol §cR66 at6@s Svilidh 1 GlibsEtkteddne-demdee times
groups, 5 alkyl having 1 to 8 carbon atons, which is
subst i t ut 84 h@iReeTe PXHBF eorehintions BigreRhMBEER, oRgReALlyrone or more
conbi nat i ang,drier Qs e :6i15keaRh! QBRI e 8PERI=CTR! §; _c=C.
-CH2CH2- groups are replaced in each case by - CH=CH
or -C=C- @mgbfs, 10 cycloallcyl having 3 to 8 carbon

atons, which -is unsubstituted or substituted one or

nore tinmes by hal ogen, oxo,. alkyl having 1 to 4.carbon
atons or cyiillndthaymg Bher ofsrben e oelich iis wpsdhspiuted or
whi ch is saturated arti.all aturated qr  ful.l 1
unsat ur at &c ,Sgﬁ!}ge\c}ioﬁa ogmf’ 14 tﬂ?ﬁe%yﬁhﬁhgf’%r%o’i n A fwclﬁgétm?carbon
| east 1 r btomsat combisatians thiteof) or S atom (e. g.,

3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or nore tines by

hal ogen, arheerodkhy lgroupalvikity is ejtafted, hatiQenatueted or fully

alkyl ( e'_ gﬁs’atutratrtédt lhgv%rlgo %n%g ?6’ l‘u)lé atrc}ints 1o whith at least lnr?lig 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,

alkylamino, 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,
'meth'y'leriedioxy, ethylenedioxy, amino, - alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, cafboxy, 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
s_ubstituted, preferably in the aryl portion, one or more times by halogen,
CF;, OCFs, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylarm'no,_ hydroxyalkyl, hydroxyalkoxy, carboxy,

29



al kyl am no, dial kyl am no, or conbi nations thereof, 20
aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one or nore tines by

wozmogﬁﬁg CF3, OCF3, alkyl, hydroxy, alkoxy qrxﬁ%zﬁmfﬂnsw
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nedi oxy, ethyl enedi oxy, am no, alK
di al kyI am no, hydroxyal kyl, hydroxyal koxy car boxy,
cyano, ar yhyana,l keiry ElﬁbiﬁﬁlﬂébmyIZEH@ltiﬁM talltlylﬂulphmyl alkylsulphony,
al kyl sul phi nyl, alkyls | phonyl , phenoxg m do
(e.g., acBEEAEFAY gec%r’l BsgATEo) € P’@kﬁg @fetoxy), or
conbi nat i oBsmbiRRioaothereas y! al kyl haV| ng 7 to 16 carbon
atons, which is unsubstituted or substituted,
preferably in the aryl portion, one or nore tinmes by

hal ogen, Q)a.l@i%ﬁy ufkafdatdd é&gé(é h@%uﬁ’%vm@lSkaﬂ carbon atoms,

nitro, nethyl enedi oxy, ethyl enedl OXy, amn

al k)él ami nof(e.g4i arlehexenylneycldipxadisayhlikdanyl, Hyﬂﬁem&wétdnep@henyl)
oyl - 3 Kol S SRB kRS b B npe iR 1 Blfgen, ation,

al kyl sul phdkgsy, nmpmnamogaxo ac ybabinatons Ehegmf, acet am do),

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

5 a partially unsaturated carbocyclic group having 5

to 14 car baylaidefiylthaving 8. tg 16 caypeh atv@xeiidrein the alkenyl portion has

cycl ohexadj en nd anyl, .and, tetrahydrona hthe y
which is ubRISFAPR Vhé%b@t”lnf‘ﬁ’ts% teg QF S pl)eferably in

ti mes by hﬂhEQg}QrportibhkNﬁe, or AbleOtfes BY hil€genC YIRMIO hy @@Ly, aékoxy,

‘or conbi natjions thereof, 10 aryl al kenyl having 8 to

carbon at oWE°; Wﬁ@?’]@?@‘t"ﬁeefﬁb"r@%mxypémﬂooﬁn%ﬂ&@n% 1511%1]@’1‘51“110 :
car bon at Opfrohil Gl H}’%IO%}%&@I | L RY, Wardl ba%Sd téﬂ(@)@carbonyl

preferably in ‘the aryl portion, oné& of nore tines
hal ogen, atlkythio, hy‘éﬂﬂé@éyhmﬂl k@ﬁbﬂsulphﬂﬂtﬂs ophenoxy, ac}’lamldo (e,

met hyl enedic@%}fmdogtanx 'a@ﬁ%@‘ (Qéy acé%&ﬁ%r cﬂjmlﬁ}ﬁtﬁm Qreof,
di al kyl ami no, hydroxyal Kyl ,” hydr oXyal koxy, car boxy,

cyano, acyl, al koxycarbonyl, 15 aIkyIthlo

LT 5 B it b S B0 DGR, A o 1

conbi nat i ounsatutatedehpfving 5 to 10 ring atoms in which at least 1 ning atom is an
N, O or S atom, which is unsubstituted or substituted one or more times in
the heterocyclic portion by halogén, 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
cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopenty]ethylfand
cyclopropylmethyl), which is unsubstituted or substituted one or more_

times by halogen, oxo, alkyl or combinations thereof:

R? is H,
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a heterocyclic-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to
10 ring atons in which at least 1 ring atomis an

wo 2000fdsQr S atom which is unsubstituted orp &H%«%Moﬂts%d
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one or nore times in the heterocyclic portio
hal ogen, aryl, alkyl, alkoxy, cyan, halogenated al kyl

( IekgI , tri ﬁlkﬂglaw:mgﬂ htyB)carbm htbmg, wideh is amwr?%nmted or substituted one
a Yy am no | a n caroboxy or co i nati ons
%)é g]ﬁt Eﬂ"

t hereof andl/ 878 §5% t& ORI ROPRLORS JHeggf Wherein

hal ogen, odmiongaljtasne cﬁrm@i@ OHPEH - Qhupk B%ﬁ?face(pﬁl e%@h case by —
cycl oal kylejléI %%[ hav 4 to 16 carbon atons (e.
T HYT %

cycl openty é?ﬁW&propylnethyl) mhlch is
unsubstituted or substituted one or nore tines by

hal ogen, .oxo, al k or conbinations thereof; 30 R3 is

H 30 WD mebﬂléfyhilﬂmpdr/tws&momatwg, afhigh ish avsubgtitited or

to 8 car boéﬁbﬁftﬁ’c@@ ondM3t Glbrl $imtd %g%%dg:éﬁ't 8(% %'[k%l or combmatlons

substituted one or nore tines ggen,

conbi nat i dAgeether eof wherein opti onal ly one or nor e

- CH2CH2- groups are replaced in each case by - CH=CH

or -C=C- groups, 5 cycloalkyl having 3 to 8 carbon

at ons, whia¥l hagingrfstobBt cdrbdrestoms, wlﬁdb&;t ldsubisehtN6r bstituted,

nore tine 0g or comnbi nati ons

t her eof , ipd&grragy i S'ienadygp‘bftnf}n’l e S BsKe dmsieby Girlpegs. alkyl,
is unsubsthydmkg,d alikost b stitrd ut@émvle@gd&fx@r alinylehfi&RE  amino,
aryl portign onerf{) gore tjines éﬁd{ hal ogen, "al kyl

hydr oxy, a 14l Ylokil(/im’@tahwiférfédi%xw}’ano
amino,  alakyl] alﬂtbmarbdmﬁl i‘llﬂ'lﬁ'm Neylsulphey N8 Ju;gﬁﬁbnyl henoxy
hydroxyalkoxg car boxy, cyano, acyl alkox carb P ’
al kyl t hi o, 24P F- ﬁhﬁmxy),arm@eﬁtlﬁ%ﬁhyneof phenoxy, -

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

t her eof . L . '
heterocyclic group, which 1s saturated, partially saturated or fully

unsaturated, having 5 to IQ ring atoms in which at lea.st' 1 ring atom is an
N, O or S atom, which is unsubstituted or substituted one: OT 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,
CFs, OCFs3, alkyl, hydroxy, alkoxy, nitro, methyfenedioxy, ethylenédioxy,
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,
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het erocyclic 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

wo 26888y Wi ch i s unsubstituted or substit Utﬁﬁrn‘}’%ﬁ({%hsw
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nore tinmes in 20 the heterocyclic portion ogen,
aryl, al kyl, al koxy, cyano, hal ogenated aIkyI (e.qg.,
trifluoronEthyI) nitro, oxo, am no, akylam no,

di al kyl.amng, X i i/ or
substi t ut ed |tenr8%g9 H(P'ﬁ%ﬁ‘)&%gﬂlag% ﬁﬁédr gﬁfﬁgﬁy %[)g%/’atgd or fully
cyano, or weiiateds haymg X toelleiig, at@bs mr\yllualh ktylleash aving@tonyis an

t 16 b ti t
Sl(,l)b sti f Str %rb g{. g?’%ltné\bwl%c%qs lllr%ngsn%ul%e or su sttf%ge&) one Oé HHC times in

nor e ti neshbyhdiabogba, por(BEIS b}mogeﬁj kayjrl klyyir oAloxy, cyano,

am no, " al KBNS, By ey STy By i, allylarin,

hydr oxyal kmmylaxmab,bwbbxy &mﬂmmaﬁ@w ther8bK XY STBARNME] in the
al kyl t hi o, llkXI bgp al kyl sul phonyl , 30 phenoxy,
acyt am do ‘alieyl gortion, e&oﬂ’“’ a‘ﬁao L& Gombinatiops ghereof,

acet oxy), or conbi nati ons’ t her eof, 31 WD 2004/094411
PCT/ US2004/ 011899 ' a_het er ocycl i c- al kyl group, which

i s sat ur ate¥efod bﬂ?@bh%v%gs%f%i/@tcgh% ptomg| (Bs., cyclopentylethyl and
unsat ur at efelohNynEI)! Gakfl i1 BRRLAME &ebihfiBs Fhe or more

least 1 ripg atomis“an N,

unsubst i t (ieg by halegdns pxa, alkplpr spmbioations therddfes in 5

the heterocyclic portion by hal ogen, aryl, alkyl,

al koxy, cyano, hal ogenated al kyl (e.g.,

trifl uor ortkokydRyl having Hio Soachonaudnmxy, al kyl ami no,

di al kyl am no, carboxy or conbi nations thereof and/or
substltut ed in the alkyl portion.by hal ogen, oxo, ,
cyan®’ or icdkylihaeing dns 6tdaﬂfoﬁ@iqms1€arhﬁ;y1cié ﬁﬁiulsgdnabd(yﬂ substituted

havi ng 4 th
and eyl 85 ShAE it et Buo e Cordirelnte ot wherei
subst i t ut eptionlly one npmere {Gméﬂzbgroﬁmsl @¢ edplaceX & eah keyde by -

or- conbi n r of or alkoxyalkyl having 3 to 8
car bon atg%£Qﬂf 8 8

R5 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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R4 is alkyl having 1 to 6 carbon atonms, which is
unsubstituted or substituted one or nore tines by
hal ogen, oxo, or conbinations thereof wherein

o 20Rkdenal Iy one or nore -CH2CH2- groups ar in
W 2each4 case by - CH=CH or -C=C groups; Oﬁﬁrgﬁ%ﬁlféﬁ%g
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al kyl having 1 to 6 carbon atons, which is
unsubst i t ub@nelly snet morat- GHZCHf’regrﬁlﬁpsl'ﬁié €epldcBE: &¥h case by —

hal ogen, nati ons thereof wherein 25
opti onal | yég[_g?{)f’r'ﬁ@ " EISCH2- groups are replaced in

each case by - CH=CH or -C=C gr oups; R6 is H 30

al kyl having 1 to 6 carbon atons, which is
unsubst i t ut¥ElpaByl sh&t?élﬁ i § el ekon @omsprehith nESlIlbl}bStltuted or

hal ogen, O@sii t €
2004/ 094411 sPc:T/ US2004/ 0113’%’ l%eﬁ‘ﬁg% “’?’3“ odn 1o‘Fr Wgénahc’ns

- CH2CH2- gtherapls are repl aced in each case by - CH=CH .
or -C=C groups, cycloalkyl having 3 to 8 carbon
atons, which is unsubstituted or 5 substituted. one or

nore ti rrescyglpaﬂmlabthavu@(@ to 16ldktHon #Bdm< Q) d,‘}alob&ﬂﬁethyl and
4 to 16 carbon atons

t her eof c k yI Vi n

(e.g., cyc 1p %“e @ Wé’hg‘ '3’5???{)‘?”6?93/ PHEYHsied Qmsi erhmore
i s unsubstnmastb@dlalmrgexsub@tamw&zeﬁnfbﬁﬁu@ﬁs Hgesy, 10 tines

by hal ogen, oxo, alkyl or conbinations thereof, aryl

having 6 to 14 carbon atons, which is unsubstituted or

substi t ut eglylGaging 6o MPELbJDl MBS, %éﬁ% Qk8BstinftSor s%;'t:?hted one
al kyl , hydroxg alkoxy nitro t hyl enedi oxy,
et hyl enedi%xJore Hneroby Mﬁ?%rﬁﬁlo O(diallkyl, dwidrosy, alﬁoxy, nitro,

hydr oxyal ldtayiéidionyy adukfientaiok T DEHo BmirBCY Walkylamin

al koxycar E}Mny}i ﬁ ttﬁh}?o al iyl sul phi ny?l 3" dtalkylamino,

al kyl sul prhgfipryalsd erhdifyxyaél@}b’amxf ecyane, acyl, alkoxycarbonyl,
alkylthio, a]kylsulphmyl 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
su/bstitutéd, preferably in the aryl portion, one or more times by halogen,
CF3, OCFs, alkyl, hydroxy, alkoxy, nitro, Iﬁethiflcnedioxy, 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, haying 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 oﬁe or more times by halogen, aryl, alkyl,
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acetam do), and acyloxy (e.g., acetoxy), or

‘conbi nati ons thereof, arylalkyl having 7 to 16 carbon,

atons, which is unsubstituted or 20 substituted,

wo 20048d¢,@bly in the aryl portion, one or ”W&/ﬁd:b”ﬁ%ﬂ*ﬁ%
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hal ogen, CF3, OCF3, al kyl, hydr oxy, al koxy, nit
nmet hyl enedi oxy, ethyl enedi oxy, -am no, alkylam no

di al kyl am a:H@xyhs,lmma}tmrwl cyﬂng;dm@gquo@t&yl ear huftyqromethyl),
cyano, aC}HJtI %L(goalﬁé&f ?ﬂ.ﬁnﬂo ah(x' Sor combmzruons t&lereof or

alkylsulphlnyl phony enadxy,
(e.g., acetam do), and acyloxy (e g. acetoxy) or

conbi nat| Qs t her a_het ero cl | ou
sat ur at ed,” [FAFYTEE f‘f G RO tﬂTa?e\}l’ Pﬁﬂ#&té‘ﬁ?&‘t@&f fully
havi ng 5 tuasdtfrated tavingSns llolhrighitcﬁﬁs atwlictastledst t Inﬁg atom is an

S om0l P iy B o e s

unsubstltuhédhd@erro@tmstﬂ:dm&ﬁdb N@dden MOk, AKRS dMWoxy, cyano,
hal ogen, 33 V\D)g004/ 094411 Y

PCT/ uszoo&%%*ﬁi@éﬁd %lbrédiﬁ RSP EBY HoRFP,, %Oy A0 alkylamino,
hal ogenat Qﬁ’a]ﬂlhﬂtho { Grtkbicy Jrrdofn!biﬂaﬂ&ﬁethé}%ﬁ and/d} sibQituted in the
oxo, am no, al kylam no, “di al kyl am no, or conbinations

t her eof , cikyhperEerbiajesencaxsl Ripho,or e@tpbmmle theresf;
saturated partially saturated or fully 5

unsaturated having 5 to 10 ring atons in which at

| eastR1 r mn@ halegeni ¢r adigyl having1 oo 6 &rhtmatpmthMH gptionally one
unsubsti t r tit r S, i

het er ocyc%glgoﬁgr ﬁ%ﬁ% q%g?ogeerﬁslagerdy’ln : aT(E%Tgl,Q' o=
cyano, h eﬂaﬁl; egmatpe dnchbvhyﬂem( tee glkyl is rumﬁdbumntmmtr laybs}ituted one or
nitro, o0xQ al k I am no, dial kyl am no, carboxy

or conbi n&tY %ﬁ%’et F & ™and/ or substituted in the 10

~al kyl portion by hal ogen, oxo cyan or conbi nations

t her enf ; R7| H,__hal havi n to 6. -
car bgﬁ at & %greg’l A g%’f F%V iy %gaébono‘i’to"ﬁg?"éer-e’@l—‘ﬁ’&ﬂﬁuy one
groups arer meqad: aCBACH P gﬁ:lﬁﬁh a%Flabyl %caaaikhsa(rjby-_@;:em or —
groups an erein t e, a i S unsubstitute

substi t ut gd‘\@q FEPUgF a0 w&%re %a‘fw Mf?sttatesg’é ﬁ‘?bsﬁ@ted one or
i's H hal egeetimed byaddgen;havi ng 1 to car bon atons .
wherein optionally one

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 cognition, including
long term memory. These compounds will also be effective in treating diseases where
decreased cAMP levels are mvolved.” This includes, but is not limited to, inflammatory
diseases. These compounds may also function as antidepressants, or be useful in treating

cognitive and negative symptoms of schizophrenia.
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or nore -CH2CH2- groups are replaced in each case by
-CH=CH or - CC groups and wherein the alkyl is
unsubstituted or substituted one or 20 nore tines by

wo 20Rlegen; and pharnmaceutical ly acceptable §@1l/{1§2004/011899
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t hereof. The conpounds of the present invention are
effecAive Ln inhibiting, or nodulating 25 the

act i viSpYoOT Bpierminiag £Aikfeinbibitinggactivita rlatteity e RE¥ 4ainhipiting
BB Sand THRREGVIGUMAHRHS. PRI D r | -y

activity, especially &%%re Sdéﬁ%ggﬁ#Jgégggﬁfggpgthean.Seq
28gHPtG é@;gzil rib¢ diskilesyre dfrhgeht ie invoTperabadyhereifinieseference. '
conpounds will also be effective in treating diseases
where decreased cAMP | evels are involved. This

| ncl udalegenthatein rsfersab F| ChiBreahd {0 Preffstfel aniagérsraye F and Cl.

di seases. These conpounds may al so function as-

anti depressants, or be useful in treating 30
cogniAlkylemand o etgaghit-\¢Raif YOFHraihedEhast BEpHARN MO@odarb 3 radical.

%?Da O%ﬁ894411.P§IGU82004/011899 Ass?%é for ]

PRI g°BBEN T 4Tn P AP gt Heited i yuetady @byl prapyl, dtopropy,

D4 seabithl] tterBButHC tpeityl, Yhex3) ChepBA,E6dtY1Y inbMy1OTdecyl, undecyl, and
hi |t|ng PDE4 | spenzynes are Known within the art.

dg gyl QMher exapples ofspitabie alkyhegromssiasladat-e 2opr dvmedtyltiugyl, 1,1-,

j,mcwmidaﬁ& i rensges_ . ki reing
AL LAY 50, 5 RN €)1 1.

refers to . Preterre

Zaifrel 26r or A kgimethuBite. ol -sur e ibutyh sty imethipmngh ednahypiopy,
rﬁéthfﬂ@(tyi,ghﬂé&ﬁiﬁ &1%{1]%?{}[1;?%8{1,% hltlxgeﬂ?ﬁélﬁtﬁg lfh’?nezkltyﬁlé.\lt}:lggn%%eslike.

Ir-ncl udé, but are e
propyl, isopropyl, butyl, sec-butyl, tert-butyl,

pent L. -heptyl . .octyl, nonyl, decyl, undecyl, '
-and 15 i g %Ppté?(ne‘i‘% PRE BY d?‘lf%b&éz(él]ywrmps replaced

- Iyeaalpwsd e t-OdeCH- pr 2C=0r gdupet Suitablataptenyilor kikynyllgrdnpsQie 1-

- A 0 ©A-ethyl propyl w2, 3. Qr
o P P, UGS Pyl B Sk, 13
bgtadiedylnadrBsnbihylyl-butdnylor 2- et hyl but yl ,
et hyl net hyl propyl, trinethyl propyl, nethyihexyl,
di net hyl pentyl, ethyl pentyl, ethylnethyl butyl,
di meitsHebaryigikyl grodps, metetdc&sic-majﬂ%qge, &ckodliyl- B fodips and
r

ve.one or. nore -

[ [ 1y..h -
R P B Bir s o Tep e s o 9ugsaeral up t

aaittiabtgbal kemy! 18rthelkkeeny theraey yI2EBug: thP @RGP ortion has
Zh%agggn l,. 1-propynyl .  21-butenyl,” 2-butenyl,

273 ryi, 101caipnyAtams. In te hsteragticlcraficyl sziowps, the “alkyl” portion

prefErEil s 3-UEE¥on atoms. Tn 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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20 In the arylal kyl groups, heterocyclic-al kyl groups,
cycl oal kyl -al kyl groups and al koxyal kyl groups,
"alkyl" refers to a dival ent al kylene group having in

wo 2@g0sual up to about 13 carbon atons. | n gdieuSasRiRde
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the aryl al kyl group, the "al kyl" portion has
preferably 2 to 10 carbon atonms. In the

tiext ylyahe hlkgl- Iﬂ)lrﬂ'rqnl prefenblyshas tLhe 12 ahdoyh ‘atopR/ é9pedially 1 to 8 carbon-
efe&ab p f ob 2 carbon atons. In the
QQ§XyéPﬁéPa§ Bliper PmH) kyl " portion 25 preferably

‘has 2 to 7 carbon atons. In the cycloal kyl al kyl
group 4¢J portion preferably has 1 to 13
car bo ésmsanﬁ HOh §ruRg BV RiFfethe alkykndrtinshag 1 to 8 carbon atoms,

ShdGhich eibe £L@siﬂ:ubed,afoké61am§ﬁ€3 3 'hEngéi&aS SS At Xﬂm)ﬂfgoups include

het erocyclic groups) IS part 0 ubstitue

- methgxy, jefhokhe PEHPRW:aFfPPF@PO’@’b alswiytexyi rasc-bu@y, pentoxy, hexoxy,

gy%’% ﬁ‘?gﬁf/ hhmy(} ﬁﬁ%@ﬁé%{yo ferﬁé otxg égs § f5 nroxy 28d iy

2004/ 094411 PCTI US2004/ 011899 fOI‘ aryl), the al kyl -
porti f 1to 12 r
es pec?’grfl%ﬂg{(&%&g%rybolﬁemitaélrrﬁﬁ(i ﬁ ggrtsr%u@l i whichothg alkyl

- pertibwhasalt todscarbsh ktoxg. neans al kyl - O- groups in which

the al kyl portion has 1 to 8 carbon atons, 5 and
whi ch can be substituted, for exanple, by hal ogens.
Sui t ahlkenyilrdfers yo Qfatghﬂshdlm@ﬂ Bl hedEaliONphat®d A@¥AMs containing 2

SRR B PP Bt DREgore ahAPGERt HERDREplsplpced by “CH-CH.

-S%ﬁlfhb&rdﬂfbﬂylagr&@&ﬁregﬂﬂfbﬂﬁsléfc%eﬁ@tﬁﬁﬁébhyﬁ:ﬂﬁnﬁt NB¥i¥ne, 2—bu16=ne 1-
gr

Siml al koxycar bonyl neans an al kyl - ©-.CO-

%‘WF e'i‘f}/%ﬁ%nt%mylmthemy enyl grpups glkenylgefBrsde pbaliyenylene
Q‘b@;miavu? ﬂ?@f@béblyrﬁtggrcﬁrbt)ﬁ apldsai ght - chain or .
branch chain atiphatic radicals containing 2 to 12
carbon atons in which one or nore -C}E CH2- structures

isr Q'E&c%ﬁ@’l l?x\(eanpé:%ocycl@' lf Ey%?]en | 5‘1%?&’4) %n%%ﬁ tgfdgocarbon

et henyl , Propenyl 2- et hy uten
radisgt l@?ﬁ@g 311013 ca5ben atpmes,, prefackbly- ‘b@nﬁ sarpbn atomst hlere preferably 5

kBNt SBNY SuilbR Ioa%lkf}% olflglfl Bfoﬁro%?l éﬁé{ rg})il cycﬁ)pentyl,

group having prefera
Qptoheailkepicl S caclmt},d),cgudl n@borbylcy@lhec soitabller twyalkyt groups

h to. 8
0had spEohelE L PERARE 1 SRS oRIRE Mo, ol EBpgpon,
Hiro[208Jociylbon a»iqynis[s Siibttgbl e apib@akotyl,gr ousyddIz.h BiRxyl,

 SPHSHOREIRN ana BUSLISAY dbery £V ! OPENLYT

The cycloalkyl grc;up 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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cycl ohexyl, cycl oheptyl, cyclooctyl, and norbornyl.
O her suitable cycloal kyl groups include;
spi ropentyl, bicyclo[2.1.0]pentyl,

wozo*ﬁi/&%ﬁtlo[?’ 1.0l hexyl, spiro[2.4]heptyl, b rmerona/o11890
f?.gfnonyl,
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spirof 2. 5] octyl, blcyclo[5 1.0]octyl, spiro

bi cycl o] 2. 2. O]hexyl spiro[ 3. 3]hepty|,and

bicyclo[4 2. O]octyl 25 The cycIoaIkyI group can be
qgens. 0xo

b t t d
2na) Vb R P GE ODI B pPR P e aE ADS 1 Sh L SHEA rofers o
&y edotalik yhrabigelic rafiedl softainiigCy € qal deydonadtiays, -prefeliabla 6 to 12

in which the cycl oal k nd 30 a portions are.in
SR SO T 0 1 GTPT o PRI B8l s phenyl

£2p8 1 89 bipHes lucghbGthﬁde@ ¢ Meluda et above-described aryl groups
{H 1? g’ 36 V‘%ﬁjg%'wu?0944ll PCTI US2004/ Olain&T P

cIopropy .
wﬁw arEaguratl@rqsiugneO PT 19 times &yt halegens alkyh hydrogy iy, Fitro,
BEQYIERLA x§/u b&hﬂaﬁ:ﬁlﬁmx rehifs S diQlafitod! @9MYlafino, hydroxyalkyl,

car ocyc i'c radi cal ontalnlng 6 to 14 carbon atomns,
bydedxyriiipty Garboxyl 2 cyapar basnl, apbaxycathoprlei alkykhi elylsalphinyl,

AR R g bRl BBER 1Y) Grolpe | net ude

t he above- descrlbed aryI groups mhlch are substituted

B e D

gdckayhe@ivwith, thelpraldoyd Mrl’ijnd‘l )Bi:ﬁtebdy akziﬁy;bles include 1-phenethyl, 2

dr oxyal koxy,. car poxy, koxycar bonyl
BNy oAb i PP b PPt L L SRS phenoxy
and acyloxy (e.qg., acetoxy) 10 Aryl al kyl refers to -an
aryl -al kyl -radi cal in which the. azﬁénand al k

por t i P)él Fhers e c¥r aahreleenylraioah enpRigh offy aIyl and alkenyl

‘ gﬁﬁ&{sl 48 P Bordastdl F AR KR B¥ASR! @Schipiohsi@adt REARINY ISuitable

phenethyl phenprop%\r phenbutyl, phenpentyl, and
FApIRieR ICBIE FeATHYA-ProRsylar y | al keny!| refers to an :
aryl -al kenyl -radical "in which the aryl and al kenyl

portions are in accordance ‘Wi th the previous

descriptions of aryl_ and al kenyl. Suitable eﬁ% | es
ol (oo [oyh Ko R e PRI PR s L eBseturted
L Rer8BJcHE groegs hPAhd b biwdalts ahed BRY nfidbérYof S to 10 ring atoms

unsat ur ated
wherein at 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 tctrahydrofura.pyl, tetrahydrothienyl, pyrrolidinyl, isoxazolinyl and the like. Suitable
heteroaryl groups include but are not limited to furyl, thienyl, pymolyl, 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, tetrahyd:opyranyl, 2-thienyl, 3-thienyl, 2-, 3-

.or 4-pyridyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, 7- azaindolyl, and 1-, 3-, 4, 5, 6-, 7- or

8-isoquinolinyl.
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20 heterocyclic groups having one or two rings and a
total nunber of 5 to 10 ring atons wherein at | east
one of the ring atons is an N, O or S atem

wozoﬁ’l/(%f;ﬁ'iam y, the heterocyclic group cont %b‘i‘ﬁ!gﬂoob&lsﬁ
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espeC|aIIy | or 2, hetero-ring atons selected fromN
0 "and S. SU|tabIe saturated and partially saturated

het ersmes/cmhtkd: hﬁEI@UﬁﬁlC igronipsl tkefer folthe aeteronyic |grovpt delscribed above

tetra dr of ur tetrahy r ot p oI|
Sk 2 PORYERAnY e Te. Plagr Bxopodss” Heb b %ﬁ%oxy, cyano,

Igalldyéﬁﬁed nakyad qe.BUt tETuOroMRithi), Mokt ©eo,f Winthe, talkyRmyhe,

yrronI pyrazolyl i m dazol yl, pyr|dyl

lkylammony |, i ndol yl, quinolinyl. naphthyridinyl,

azai ndol yl (e g., 7- azaindolyl)

1,2, 3,4, -tetrahydr0|squ|nonI and the like. .
Pr ef digtesocybe-alkiforeéars o ahaterdselisralisf-groug ruiesin it heierecyclic

BN B RLA B ok ELEADNT SO e e, SOMlgblc cxamples are

ﬁ&mdghnﬁa)w,LﬂmoymnWI, p?runammdtbb'l/ Ipyraalnuﬂm_t:thyl 3soqum0hnﬂmethyl
ﬁqu|noI|nyI 37 WD 2004/094411

Eﬁﬁrbﬁﬁgﬁﬁygfigﬁb Y'Subst i tuted heterocyclic groups

refer to the heterocyclic groups described above

whi ¢ substituted in one or nore places

Pl odartialr Yserie, Fibogyis sayiEn gre eAGGR i BgRocyclic o

BEyBk strBetlres cbrthihing Gr @A Bathon atdids) Srefegbdy; 6&(5“10Ct,arbon atoms,
al kyl ami no, - and dial kyl ami no. 5 Heterocycglic-al gn

Vergipdhs sng SH%%P@WW%S &l lepst-gede- bRt o H‘t"’ﬁ%“e ples are
‘oﬁérﬂ@d&@ |clyQonekBil] akdahl ddRAhkRASI AdEnddh-BgICOr dance

t he ‘previ ous di scussions. Suitable exanples are.
pyrldylnethyl thi enyl met hyl, pyrimdinyl methyl,

pyr azA&yy kdrgs Whlkado?PﬂaHicQ@Haﬂ%h NGt 1AYdarbon Yk« OB the aliy!
and thi'enyl et hyl Partially unsaturated carbocyclic

RATHQRE £40r RESSURFIEUS By dielosen. | Ry drModyea e alkyls apl agd/py alkoxy; or

: %B?MQ&UJ] v'gl%nﬁt@'lg 'cﬁgor?att)ﬁ’is whRh BRI peARN oY 6 &ibaklikd by
‘1o 10 car

on atons, wherein the rlg? structure(s)
dogeni plkylaplkowa stitrancartoxy dsdied hydiiy.abTuitals 26y groups iclude

#%ﬁgggggéﬁa%%gwﬁxﬁﬁggﬁé&pg&moﬁgtrahydronaphtheny{ and

‘Substituted radicals preferably have 1 to 3 substltucnts espec1a1]y 1 or 2

substltuents

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 tlmes by halogen, espemally F and Cl. More
preferably, R' is CH; or CF;H.

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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Acyl refers to al kanoyl radicals having 1 to 13 carbon
atons in which the alkyl portion can be substituted
by hal ogen, hydroxy, carboxy, alkyl, aryl and/or

wo 2604J68sy; or aroyl radicals having 7 to 159&95%3&/0?[8995
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in which the aryl portion can be substituted

hal ogen,_ Al kﬁ:ly' al koxy, nitro, carboxy and/or hydroxy.
Brrferatly. R de ylkybhayings] thé|catbens @Bich dy wyshbstiget gi substituted with
BLOR REWY Fatddilt anoyl and benzoyl. Substituted radicals
preferably have 1 to 3 substituents, "‘especially 1 or 2
substituents. 25 R is preferably alkyl having 1 to.2

and o S o PO SRTOSTS b ey i e ik poron

--pugfesabily baseldtoad dayongat@np SR Aisalsopretabiglal eycloulrst, Whithads 4 to 7

ne or,amre tinmes hal ogen, especjally F . and C .

¥s RpRefisd 8%??‘?"%‘* PR Hsferdepie, gt gt 10 7 atoms and
puredigingl ot Ahdtdto-rivgVrdifls delécReddrGAPaRd 81 QWBre filferdBR), R? is a
t he sg?gtltuted al kyl e‘)gr.oups are preferably *
SHEET DEFRYSNETRHP Hithe ringralems roptamingeh heteiopars atpmysefeoted

f6E Chnd S. 38 iy@s@ﬁ@fe&%%f%g&,zﬁcggg 2004/ 011899
y

Preferably, R2 is al having I to 4 carbons which is
unsubstituted or substituted with one or nore F .

o oun SRR, 8890 PELALE! AR BNELATUEN ki wpicn 5
Jubgtuted corr Besmbsiiteers . cyRpalkyladitys ovipelefiersabitijuted or unsubstituted,

| : .. atons.- R2.is also
AT T
iat OHs - €rfts, isaprdpal, nCF@E[,1c3&iobﬁtyhet)etoq)eﬁt'ylng:yalopf@ylmethyl, or 3-

' fromO and S. More preferably, R2 is a
%géﬁggﬁ%guﬁeterocyclic group with 5 ring atons

containing 1 hetero-ring atomselected fromO and S.

R2 i s,3al.s0 eferahly a benzyl group. 10 in o
part e ara b PEPRLAT e etBiacY sl Sy arisiomtlvoRiining
toyleul Mwa?toYvkkli ld\horb_&)rer:lfél_tabﬁyt REL}{:@? ?fbdowm&{aﬁah% u{ stt?en L dR3 is
c .which is substituted or unsubstitufe
Wé@?ﬁﬁy@%%‘%m@d PPy a1 [iPre tpe (Peeierablit Hyorpd cyano,
o, Udsiti®) Sdlk il Uprefbrabp R tHINE bRbAP [plefedaBly mbtBofgydr carboxy (e.g.,

CF2H, cycl obutyl, -cycl opentyl,

H, 1sopr.opyl, , :
.p%gﬁo pl?relﬁgp}ffg%llhypl’trogpngl, fluorophenyl, mefthoxyphenyl, 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(CHs),,
n-propyl, n-butyl, or t-butyl. ' '
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15 tetrahydrofuranyl. R3 can also be preferably an
aromati c carbocyclic radical preferably containing 6
to 14 carbon atonms. Moire preferably, R3 has 6 carbon

'wozﬁﬂﬁﬂﬁnand is phenyl. R3is preferably H?ﬁﬂé%pvmn&w
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substituted wth one or nore hal ogen (prefeéer
fluorine), cyano, 20 nitro, am no, alkyl (preferably
net hiRP )is also keferablp pdkeraytlic grothoxyd poaferslaly binxsolylepwidyl or

b b SR e RSP b 8Ret nos pheny

di met hyl phenyl ). Mre preferably, R3 is
4- car box enyl, 2,3-djfluoropheny], 4- yl phenyl ,

4- 2 _ﬁgﬁvngg@ Y ibpAeMERT PEeRETRDX pﬁseﬁwﬁyq such as”benzyl or
pRerfktidi, fWMEH aPBRRYdase & substitliid® (0P RSN INeR3 BaArRuES, R? is an
preferably be a cycl oal kyl and nore preferably

| apyjalkyneselpftedr fromy c bepgaht yn@t%;ige%gﬂn. “htbatyTbanayler misthpxyhenzyl,

vefr
BBl o 521 PRSP B SO G o

tRiRrdySaokigyh s phlorbepzylal sigropsnafler atrthoxacarbonylbenzyl, and
pngkﬁ@@cyclic group, nore-preferably thiazolyl, pyridyl

or enzot hi azolyl, which in each case is substituted

or unsubstituted. In accordance with a further

pr ef gk en hS,aryvl al kyl such as benzyl or 4-
Phend myreepy s R 60 el B, 850 ettty ' is o
Riﬁls pbﬁfz;ljbﬁ)?h eubstitutedpaik}tl lig&mﬂﬁa}’lfagin@ﬁ o3 wbotiﬁityl:nghkdﬁisl preferably
el.ecte romnenzyl ., net e , - putyl benzyl ,
SRR B AL Prte Dotk fe B SR RSy benzy
fluorobenzyl, difluorobenzyl, trifluoronethyl benzyl,
trifluoronget hox nzyl, .chl orobenzyl, nitrobenzyl, .
met h&y%%fﬁﬁﬁﬁ#& 219%1,1% 343 cFRemapRy| Morppriprably, R” is CHs or
aetwrably al kyl having I to 3 carbon atons, and nore
preferably R4 is CH3. R4 is preferably a substituted
al kyl group having 1 to 3 carbon atons and is

pr ef Rf Rkatabl WPsfoldaikyed L4 0 TR thd¥RS aRY nivAd BRERably 5
especiglly_#ﬁan Clm&15aR "is prefe?ably'glkyl hg%in% Y

| carb%atsm&azrddéﬁyc&fmsﬁ@i- More preferably, R5 is CH3 or

R and R® are each preferably H. R® can also preferably be alkyl, fluorinated .
alkyl, bydroxylalkyl, carboxy, alkoxycarbonyl having 2 to 6 carbon atoms (e.g.,
ethoxycarbonyl), -CO-alkyl having:2 to 6 carbon atoms (e.g., CH3CO), or phenyl. For
example, R®can be H, CH;, C;Hs, CFs, hyd:bxymethyl, 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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CH2CH3. R6 preferably is cycloal kyl having 4 to 7
carbon atons, and nore preferably 5 carbon atons and
is cyclopentyl. 20 R7 and R8 are each preferably H R8

WO 2@@594%30 preferably be al kyl, fluorinat edP I%}Im 11509
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roxyl al kyl , carboxy, alkoxycarbonyl havrng
carbon atons (e g. et hoxycar bonyl ), -CO al kyl

“having:2 to 6 carbon at ons (e.g., CH3CO, or phenyl.

F | e, 3 b CH3, C2H5, CE3,. . )
o JR SR et P Sbieork s iRios g g mvensign are
Sniperdsadebaibyd by GltEisanlad la-Tf) @layilh, Ka-18g, AW e enalsh-WhCHIa-

L is pr ef er ab%@ggg}%ggqq dg%ﬂﬂ?@“gﬁf Bg?\érwum}mbxt

| M@f@ﬁ%%ﬁé%ﬂé-id Beljs/S2004/ 011899 I n addi tion,

preferre Inhibitors in accordance with the
i nvention are conpounds described by subformul as
| a-1 Eﬁh, I1la-I1lg, IVa-1Vvm Va-Vh, Vla- Vlg, and
VlIla-VIld, mhrch correspond to Forrmulas I, I}, 111, N

V, VI, or VII BlisQdurFH 5 the fol |l ow ng preferred
groups: laor Na R is CH3 or CF2H. 10 Ib or IVb R
is CH3 or CF2H, and R2 is al kyl, cycl oal kyl,

cycl dabki¥tal kyl , a heterocyclic group, or arylalkyl,

whi ch | n each as S ﬁrt i ttuted or unsubstituted. 15
Tc or %Cﬁg:% adnd
: R*is alkyl, cycloalkyl, cycloalkylalkyl, aheterocychc group, or

arylalkyl, which in each case is substituted or unsubstituted.

Ic or IVc
| R' is CH; or CF,H; and
R? is CF,H, cyclopropylmethyl, cyclopentyl, 3-
tetrahydrofuranyl (preferably 3-(3R)-
tetrahydrofuranyl), or benzyl,

Id or IVd
" Ris CH; or CF.H; and
R?is CF.H, cyclopropylinethyl, cyclopentyl, or 3-
tetrahydrof'rlranyl(preferably 3-(3R)-
_tetrahydrofuranyl).

[eorIve

R' is CH; or CF,H; and
R? is aryl, heterocyclic, alkyl, or cycloalkyl.
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R2 is CF2H, cycl opropyl nethyl, cycl opentyl, 3-
tetrahydrofuranyl (preferably 3-(3R) 20
tetrahydrofuranyl), or benzyl, Ildorlvd R is CH3 or

1..and R2 is CF2H, cycl opropyli nethyl, I [,
WO 2009533%_:11 g&%ﬁ&z&%ﬁg%

10
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25 tetrahydrofuranyl (preferably 3-(
tetrahydrofuranyl). le or W R is CH3 or CF2H, and
30 R3 is aryl, heterocyclic, alkyl, or cycloal kyl. 41
WD 2004/ 094411 PCT/ US2004/011899 If or IVf R is CH3
or CE2EIVR3 is aryl, heterocyclic, alkyl, or

cycl oal kyl ; | , CH2, CH2CH2, or CH2CQ g
or IV R is %ﬁésgﬁagkgg?ﬂand R3 is H, isopropoxy,

2- (6- met hyl - pyRiiswy), hegrocyeivopldngd cycpalByl; 10

di f | uor ophenyl, . 2-ne | trophenyl ,
4-an1nopheny|}Lmﬁﬁgﬁéﬂﬁ&gggp%gFofgg%ép'4-pyridyI),
cycl ohexyl, cyclopentyl, ethyl, t- butyl,

t et r ahydr oi soqui nolyl, 7-azaindolyl, or 4-

met hyd ¥uVBonyl phenyl . 15 Ih or IVh R is CH3 or CF2H;
R2 is H isoprrbexyH,; ocERIH: aycl opropyl net hyl,

SHEHBCH I T CHETINEE O ——e
difluorophenyl, 2-methylphenyl, 4-nitrophenyl, 4-aminophenyl,
phenyl, pyridyl (e.g., 4-pyridyl), cyclohexyl, cyclopentyl, ethyl, t-
butyl, tetrahydroisoquinolyl, 7-azaindolyl, or 4-
methylsulfonylphenyl.

Ih or IVh

R'is CH; or CF,H;

| R, is H, isopropoxy, CF,H, cyclopropylmethyl, cycIOpentyl, .3'
tetrahydrofuranyl  (preferably 3-(3R)-tetrahydrofurany1), 2,3-
difluorobenzyl, or benzyl; 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, cycldpentyl,- ethyl, t-butyl,

. tetrahydroisoquinolyl, 7-azaindolyl, or 4-methylsulfonylphenyl.

HorlVi |
R is CH; or CF,H;
R, is CF,H, cyclopropylmethyl, cyclopentyl, 3-tetrahydrofuranyl
(preferably  3-(3R)-tetrahydrofuranyl), 2,3-diﬂuorof3enzy1, or
benzyl;
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di f 1 uorobenzyl, or benzyl; and 20 R3 is
2-(6-net hyl -pyridyl), 2-cyanophenyl, .
2, 3-di fl uorophenyl, 2- nethyl phenyl, 4-nitrophenyl,

woz(ﬂ)at/@sfﬂﬁ‘)phenyl’ phenyl, pyridyl (e.g., 4P%3if/ﬁsqw4)011899

10

15

20

25

30

cycl ohexyl, cyclopentyl; ethyl, t-buty

t et rahydroi soquj nol yl, 7-azai ndol yl, or

4-net hyl sul f on&{ pﬁ‘bﬂﬁﬁpmpo% 24(p- nmthyil Yimid), 2sySrdphenryl, 2,3-
CF2H, R2 is CFg

3- tetrahydrofd%gﬁf ?P %EePg%%HM’ nﬁ%ﬁh&ﬂiqun&wmmnﬂ’
3-(3R)-tetr ahymmnﬂumﬂ'fdyl Je,g.,.2- I/Efmilyf)Jo Zglmicsﬂlegglé WClRospeﬁty] ﬁhﬂ’ t-
benzyl ; 42 WD 2004 11 PCT Uf 0 i's

i sopr opoxy, li"%)qn{ég%)}' TORPAEGOY %afa]i‘ YoBhEnyl, 2, 3-
difluorophenyhnaﬂﬂmﬂﬁhybﬁh@myl 4-ni trophenyl ,

4- am nophenyl , .g@én [, pyridyl (e.qg., 4-pyr|dyl),

cycl ohexyl, cytl d%@l ethyl, t- butyl,

t et rahydr oi soqyisrcqwszdH@mzcﬂqtm{cmC& cﬁz% éﬁé

met hyl sul f onyl phen Xi sCH
CH2CH2CH2, CHZ(E% @Iﬁ zol'@z O:CH2CONH, CO2 or
CH2S™®2. 10 Ij or IVj' R is CH3 or CF2H, R3 is phenyl,

benzyl, phenethyl, cyclohexyl, 2-nethoxyphenyl, 3-
nethé%yéﬁbnyl 4- met hoxyphenyl ,

4 trlfluoroneqbq EEPQP&FI%4 brOnDphenyI

4- et hyl benzyl, 4-t-but enzyl, 2- nethoxybenzyl 15
3- met hoxybenz )R is Bheyly bcrmyh phe;nbmmz yjrqloh&xﬂ, &medhmmmehyl 3-

3 a1 uor onanantrghl, MELBRSHEE Y, i tuarpmetsoxypheny, 4
bromophenyl 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl,
3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-ﬂuor6benzy1, 2,6-
difluorobenzyl, 4-fluorobenzyl, 3,4-diflucrobenzyl, or 4-
carboxybenzyl; and. '

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

Ik or IVk, ,
R'is CH; or CF,H; . .
R; is H, isopropoxy, 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-triftuoromethoxyphenyl, 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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L is a bond, CH2, CH2CH2, or CH2CONH. 20 Ik or I Vk,
R is CH3 or CF2H, R2 is H, isopropoxy, CF2H,
cycl opropyl met hyl, cycl opentyl, 3- tetrahydrofuranyl

wo 26oRbsfigrably 3- (3R) t et r ahydr of ur anyl ), 2, ;tr/%szoomrls”
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di f 1 uorobenzyl, or benzyl; 25 R3 is phenyl

phenet hyl , cyclohexyl 2- nethoxyphenyl 3-
nethoxyphenyl, 4-nethoxypheny|,

4-trifl deygnet hoxvphenyl , 4- bronophenyl,

4- et hyl benzyl, 4-t-butyl benzyl, 2-nmethoxybenzyl,

3- nethoxybenzyR E335<mﬁ%ﬁihoxybenzyl 3-fl uorobenzyl,

2,6-. difluoro

3, 4- d|f|uorobenﬁﬁ¥?Fgﬁ(%&@§%§2?%§§§(gﬁ gﬁnwaggafmpémﬁumwl
bond, CH2, CH2@rZerally O-BBPMtrahydi8fuiDyD002/30@Audrebenzyl, or
PCT/ US2004/ 011899 . ImoriVm R is CH3 or CF2H, R2 is

CF2H, cyclopro‘??ﬂethyl cycl opentyl,

3-t et r ahydr of uRB®Yhenyh bézmyf;fpﬁérﬁbiyy cyclohexyl 2-metho‘(yphenyl 3-
3-(3R)-tetrahydr or ohenz

fur
benzyl; R3 is tg I{? ﬁz@?thoﬁﬁéﬁg Ky ugryéeg)ﬂWFny] 4-
2- et hoxy phenyﬂ’mmaphdﬁ?lt Wy}l' 1; 4-41)1&?1!)91@9]/ Rh@&Mbxybenzyl,

4- trlfluoronethox phenyl br ono
4- et hyl benzy| 3-me Ofw‘ﬁa%xh %%ﬁlzlgﬂthoxzb%tﬂh flramhsayl 260
3- nmet hoxybenz ych1ﬂu3i‘o§en9ylmtﬂh%ugﬁylz Y ly.difadrbbiarabsnzy!

2,6- difluorobenzyl, | uor obenzyl ,
3, 4- d|fluorobeW@yvyb%WYM- carboxybenzyl; L is a bond,

CH2, CH2CHZ, of ; CHRGNK, eRtcrlios cﬁ"bONH and
. Xi1s CH. ' '

Maor Va R!is CH; or CF,H.

IMborVb  R'is CH; or CF,H; and
Ris aryl, heterocyclic, alkyl, or cycloalkyl.

Ocor Ve Ri is CH; or CF,H; and
R?is 2-(6-methyl-pynidyl), 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.

Iid or Vd R'is CH; or CF,H; and
R*is CH;.

© - Ieor Ve R!is CH; or CF,H:
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15 1la or Va R is CH3 or CF2H. 11b or Vb R is CH3 or
CF2H, and R3 is aryl, heterocyclic, alkyl, or
cycloalkyl. 20 Ilc or Vc R is CH3 or CF2H, and R3 is

WO 2§n é@al ft hyl -pyridyl), 2-cyanophenyl, l{CT/USr%004/0r1899

10

15°

20

25

| uor ophenyl, 2- nethyl phenyl, 4-ni
4- am nophenyl , phenyl , pyridyl (e.g., 4-pyridyl )
cycl ohexyl, cy(RP (RSt pthyleiyiiil), 2-eyandpenyl2h3-difiunorophenyl, 2-

t et r ahydr oi soqui |, ,7-azai ndo] yl . .or .

4- et hyl sul fonﬂegwgﬁf/‘fyl 4 @Fapltﬁnyi{/é-aglnquewhg}yl Byl (e.g.
and R4 is CH3. 43Qrkj1g csbdloﬁéﬁle'cydl@eﬁHB ediyl, &bayt, 44 WO
2004/ 094411 PCT/US2004/ 011899 R3

© 2-(6-rnethyl - %qaaxﬁrglsoqgme&yé,ﬁomwl or 4-methylsulfonylphenyl,

2, 3-di fl uorophggy!, 2- nethylphenyl, 4-nitrophenyl,

4- am nophenyl , Qhen [, pyridyl (e.g., 4-pyridyl),
cycl ohexyl, cy& yl; ethyl, t-butyl,

t et rahydroi soqui nol yl, 7-azaindolyl, or

4- et hyl sulfonyl phenyl 5and R4 is CH3. 1f or \f R
i s CHE aVICF2HR' RfﬁHzSJrZ—F@ISr met hyI pyridyl),

2 cyamonhens L LAORSI o BB 2
P ke, syt et et
4- net hy);l sul fog TFeh @ﬁirfyd‘ﬁfx?'l ¢ Xghag‘ﬁ'l R0,
CH2CH2, CHzCH2 Gdahydﬁxﬁﬁ(ﬂno@ﬂ;lmndm or ®dmethylsulfonylphenyl,
Ris CH;; and |
L is CH;, CH,CH,, CH2CH2CH2, CH,CO, CH,CO,, SO, or
CH,CONH.

OgorVg  R'isCH;or CFH,;
R’ is phenyl, benzyl, phenethyl, cyclohexyl, Q-methoxyphcnyl, 3-
methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4-
bromophenyi, 4-methylbenzyl, 4—t—buty1b§nzyl, 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.

IIh or Vh R!is CH, or CF,H; -
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15" CH2CONH. Ilg or Vg RL is CH3 or CFZH, R3 is
phenyl , benzyl, phenethyl, cycl ohexyl,
2- met hoxyphenyl , 3- met hoxyphenyl, 4-nmethoxyphenyl,

-t ri t] uoronmet hoxyphenyl, 4- 20 bronophe
WO 2(2%)_4}&%{4# nyyclb'l’é%SZZ?/?zt{OI 1899

5

10

15

20

25

30

yl benzyl , 4-t-butyl benzyl, 2-nethox
3- net hoxybenzyl, 3, 5-di net hoxybenzyl, 3-fl uorobenzyl,
2,6- difluor obd{fziybhenﬁl; bénzgl pheathyl, cyclohexyl, 2-methoxyphenyl, 3-
3, 4-difl uorobenz r 4- carboxybenzyl; and L is
bond, CH2, CH2 ,dxé’Pohe&ﬂzéﬁﬁﬁPO"yégen fﬁ-%ﬁuwﬁhowﬁ@;@ 4-
or CF2H, 45 WO 56fdpheddMlheRGTbeniH2 A0 RHBS9, Randtoxybenzyl,
phenyl , benzyl, ngqg%hyl cycl ohexyl,
2- met hoxypheny|31&ho Pﬁ@&9ﬁ%@ﬁ?ﬂ?xﬁﬁﬂﬁﬂﬁ%QV§N@ﬁ%ﬂz16-

4-tri f1 uor omet hpasriveRMl, 4-ordsRBRPNE A norobenzy 1, ot 4-
4- et hyl benzyl , 4-t-butiébenzyl, 2Pﬂeth$§§%§%?yff
3- not hoxybenzylcabgxdhergyivet hoxybenzyl , 3-fl uor obenzyl ,

2,6 5 difl uorohe; | Bl ehe ;
288 8bod, &1L SOI@RCHCONE ud,

3, 4-di fl uorobenzyl, or car boxybenzy
CH2, CH2CH2, oR'GHIBONH, and R4 is CH3. 10 Ma or Vla
R3 is aryl, heterocyclic, alkyl, or cycloalkyl. 1Ib
or VIb R5 is alkyl having 1 to 3 carbon atons. Illc or -
VI ¢ RBlaie Bycl ddlisaryl, hedarpeyglid, afloyl, or caldmtiylat ons. 15
lid or VId R3 is aryl, heterocyclic, alkyl, or
cycloal kyl; RS is CH2CH3i and R6 is cyclopentyl.
Ib or VIb R’ is alkyl having 1 to 3 carbon atoms. :

McorVie Réis cycloalkyl having 4 to 7 carbon atoms.

Id or VId R’ is aryl, heterocyclic, alkyl, or cycloalkyl;
" R’ is CH,CHs; and
RS is cyclopehtyl.

IIe or Ve R3is aryi, heterocyclic, alkyl, or cycloalkyl;
' R%is CH,CH;; |
R®is cyclopentyl;
XisCH; and -
L is a bond, CHy, 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;; |
RS is cyclopentyl;
Xis CH; and
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20 Me or Vle R3 is aryl, heterocyclic, alkyl, or
cycloalkyl; R5 is CH2CH3; R6 is cyclopentyl; Xis
CH and L is a bond, CH2, CH2CH2, CH2CH2CH2, CH2CO,

wozo?)gp, ., SO2, 25 or CH2CONH. I11f or VIf

10
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20

.25
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oxyphenyl or 2-pyridylnethyl; R5 s %}18%
is cyclopentyl; 30 Xis CH, and 46 WO 2004/ 094411

PCT/ US2004/ 01]L8ﬁ%bb d% bendh,, Se2enE2Od2, cOHRBHESRo
CH2CO, CH2CCR, D .@HI%IIgor Vig R3is

4- et hoxyphen)ﬂrcﬁ‘zt@l\ﬁ/rl dyI methyl; 5 R5 is CH2CH3;

R6 is cycl opentyl Xis CH and L is a bond or CH2.
10 VIla or VHI% is CH3; RRis F;, and R3 is

subsilig ert\dg orR uhéﬂtﬁﬁthmhﬁeﬂ caypyridylmathylial kyl . VI 1 b
or VMR is QB@%ISCH R2is F, R3is

substi tut ed or uns Ttuted phenyl or benzyl; Lis a
bond; and R7 &fds &kleesykeach H

X is CH; and
Lisabond or CH,.

VIa or VIlla R'is CHs;
R?is F; and
R® is substituted or unsubstituted aryl or arylalkyl. *

VIb or VIOb R!is CHj;
Xis CH;
R’is F;
R? is substituted or unsubstituted phenyl or benzyl;
L is a bond; and |

R’and R® are each H

VIlc or VIIIc R'is CH;

' R%isF;
R’ js phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, .4-triﬂuoromethoxyphen}"l, 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;CH3, or CH,CONH.

VIId or VIIId R'is CHj;
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20 VI Il or VIHC Rt is CH3; R2is F, R3 is phenyl,

benzyl , phenethyl, cycl ohexyl, 2-nethoxyphenyl, 3-

nmet hoxyphenyl , 4-nmet hoxyphenyl ,

(| uor omet hoxyphenyl, 4- 25 bronmophe

w020§4/59r4%1hy| benzyl, 4-t-butyl benzyl, 2-nmethoxy 7eUnS%00 /01,1899
3- net hoxybenzyl , 3, 5-di net hoxybenzyl, 3- fluorobenzyl,
2, 6- difluorobxqg¢H§ 4 quorobenzyI,
3,4-dif|uorobeE£E - carboxybenzyl; and L is a
bond, CH2, CH2 P’or CHQCONH 30 ViId or Vid Rl is
Ctis; 47 VO 20043 Q9444 vBED|, YBA00A1 Q118881 K hanbhdid, 3-

is F; R3 is phenyl’, benzyl I, f%glo exy
2- et hoxyphenymethsxynhmwxwﬁ@wheny Ak SPWFP@ﬁmhenyl 4-

s 4-trifluoronet B&%ﬁ%?ﬁ%lgyh r%ﬁylb%ngloﬂp-mi‘@ﬁ%hzyl 2-methoxybenzyl,

4- met hyl benzyl enz 2- et hoxybenzyl ,
3- net hoxybenzyB-m@@ybhnm?lt h&ﬂy@@h@s}'benle, 5’rﬂl@¥®9@?ﬁk916'

2,6- difluor Obglﬁzgrlob ylf 4%51%2%gehzd1lﬂuorobenzyl or

3, 4- dlfluorobenzy - “car boxy bond
CHz2, CH2CH2, ocmﬁ&ﬁﬁﬁk$1 and 10 R7 and R$ are each H

5 aryl - 1-subst FEUf BT GiPada) B Ot BEE 1 On

10 5-heteroaryl - | RSataHE daéBlHPyr azol es (e.g. Fornul as
IV, V, and VI) are generally preferred over

3-aryl-1-substituted pyrazoles and 3-heteroaryl -|
I- IS:J;JSAécBHﬁI?gd to 1 prefitfedZ 0bBsoun®s Gbf ey Mdveasion,, Sldryl-1dstituted

" pyrazoles and 5-heteroaryl-1-substituted pyrazoles (e.g. Formulas IV, V, and VI) are
generally preferred over 3-aryl-1-substituted pyrazoles and 3-heteroaryl-1-substituted
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pyrazoles (e.g. Formulas I, II, and III).

According to a further preferréd compound aspect of the invention, the
compounds of Formulas I, I, I1, IV, V, VI, VII and VI are selected from:
3-(3-Cyc1c_>pentyloxy—4-mcthoxyphenyl)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-methoxyphenyl)-1-(2-methylbenzyl)- 1H-pyrazole]; -

3-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,3-difluorobenzyl)pyrazole [which can also
be called 3-(3'-Cy'clopentyloky—4-methoxypheny1)-1-(2,3 -difluorobenzyl)-1H-pyrazole];

3-(3-Cyclopentyloxy-4-methoxypheny1)-1-(4-m_'trobenzyl)pyrazole [which can also be
called 3-(3 -Cyclopentyloxy-4-methoxyphenyl)-1-(4-nitrobenzyl)-1H-pyrazole];
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According to a further preferred conpound aspect of
the invention, the conpounds of Fornulas.Il, 11, 111,
[V, V, VI, VII and VIIIl are selected from

- clopentyloxy 4- met hoxyphenyl ) pyr a
wozo%g&ﬁa; 93/0 be called 3-(3 20 71)%%3@(‘)’6‘“0 11899

Cycl opent yl oxy- 4- net hoxyphenyl ) - 1H pyr azol e];
334Methiycy- ﬂmttwﬂx&mﬂﬂmimxﬂﬁhe@hkmlb@ﬂ&mmwlb wizigh can

ch c l.so b ca
Hg S o s OB Sy SRaR PPy AR Ry s
I 25
3 (3 Cicﬁggeﬁ%yloxy 4- met hoxyphenyl ) - 1- (2, 3-di fl uor obe
nzyl ) pyrazol e [which can also be called

5 139(3%@66}0%9&'%)3{# | @ atfoxR- PRy RRERTo R HiokybhenyBb {Hayéle PREich

razol e

cgn elso tsy@qlle@éﬁz 9%119@@%1%@%%%&%)3 =@R¥4- ni t r obenzyl )

t@ﬁ%@%@#&%@%ﬁ%‘i y%%t%ixygﬁleln;?) | - (4-ni trobenzyl)

-1H pyrazol e]; 30 48 WO 2004/ 094411 PCT/ US2004/ 011899

h@ﬁ be{r\%/‘gg%}%%_ 39&35)’?6%5 ,ﬁﬁcgﬁ%gﬁﬁg%&ﬁﬁ@x @’Ei&ﬁ ki e
10 c3H{HA-(MeAminopery]) SRB-dyelbpaityldxo# metimxymheyyhéHypyfazole];2- m
et hyl benzyl)- 1H pyrazole]; 5

1-(2,3-Difl uorobenzyl) - 3- (4 nmet hoxy- 3 (3R) -t et rahydr of
3U(r4yMemmhemm))tswmmheylbm:heﬂynpymom|[@mcﬂnancmaolbecbaned 3-[4-

RO T n T )

1 (4 Am nobenzyl ) - 3- ( 3- cyclopentyloxy 4- met hoxyphenyl )
razole whi ch .can also be 10 ¢

15 (Mef;hwm ztyqralwém@mlewhs@éhﬂ 3£11 B%Vb%ZWéRBHWWWMWH

158 RYIRAZ0{ 48 fethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(4-nitrobenzyl)- 1H-
K (Z thho&y 3 ogh)(tgt?ahgdfofuPQIggypﬁen¢i)pyrazole

mMﬁP@B can also be call ed 3-[4-
_NEthoxy 3-(3R) - tetrahydrofuranyloxyphenyl] 1H pyrazol e

BG%WW@X&) 3y 4 maqhoxySt GRIrby G fIrdspphenlpyrazolg rhigh can

0 LIRSS P Mt i )
iH-ppbznigly| ) - 1H pyrazol e];

1- (4- Ami nobenzyl) - 3- (4- nethoxy 3-(3R) - tetrahydrofurylo
xyphenyl ) pyrazol e [which can 20 also be called

e Bilantonetiery3HBR Befrdrydeifnyloxy BhchBIR)L -Ne®r ahydr of ur any
él&é%gﬁ]e%%ﬂﬁmcarbonylme_thyl)pyrazole [which can also be called 2-{3-[4-
25 Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-yl}-N-(2,-

methylphenyl)acetamide];
3-[3,4-Bis(diflucromethoxy)phenyl]pyrazole [which can also be called 3-[3,4-

Bis(difluoromethoxy)phenyl]-1H-pyrazole];
30 '
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1H pyrazol e] ;
3-(4-Difluoronet hoxy-3-(3R)-tetrahydrofuryl oxyphenyl) -
1- (N-(2- nethyl phenyl)am nocar bonyl net hyl ) pyrazol e

wo%wwg,ﬂlcan al so be called 2-{3-[4- 25

10

20

25

uor omet hoxy- 3- ( 3R) - t et r ahydr of ur anyl oX§ FHENYT]459
azol -1-yl} -N-(2,- nethyl phenyl)acetam de];
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20 3-(4-Methoxy-3—(3R)-tetrahydrofuryloxyphenyl)-1-(3 -phenpropyl)pyrazole [which can
also be called 3-[4-Methoxy-3- (3R) -tetrahydrofuranyloxyphenyl}-1- ~(3-phenpropyl)-1H-
pyrazole];

3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-1 -(4-pyridyhnethyl)pyrazole [which can
25  alsobe called 3-[4-Methoxy-3-(3R)-tetrahydroﬁlranyloxyphenyl]-1-(4—pyridy1methy1)—
1H-pyrazole];

1—Ethylsulfonyl—3-(4—methoxy—3-(3R)-tetrahydrofury10xyphenyl)pyrazole [which can

also be called 1-Ethylsuifonyl—3-[4-methoxy-3-(3R)-tetrahydroﬁlranyloxyphenyl]-lH-
30 pyrazole];
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3-(4-Difluoromethoxy-3- (3R)-tetrahydroﬁlryloxyphcnyl)pyrazole 1-ylacetic acid [which
can also be called 2- {3-[4-Difluoromethoxy-3-(3R)-
tetrahydrofuranyloxyphenyljpyrazole-1-yl}acetic acid)

1-Cyclohexylmethyl-5-(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)- LH-pyrazole];
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called 1 -(2,3-Difluorobenzyl)-3-(3 -hydroxy-4-methoxyphenyl)-1 H-pyrazole];
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3-[( 1-Cyclopentyl-3-ethylindazol)—G-yl])-1-(2—pyridylmethy1)pyrazole [which can also be
called 3-[(1-Cyclopentyl-3-ethylindazol)-6-y1])-1 -(2-pyridylmethyl)-1H—pyrazole;
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Isopropyl 2-{5 -[4-methbx§-3 -(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-yl} acetate;

1-(2,3-Difluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyl-oxyphenyl]-1H- |
pyrazole; '

5-(3-Cyclopentyloxy-4-methoxyphenyl)-3-methyl-1-phenyl- IH-pyi'azoIe; ,

1-B enzyl-5-[4-methoxy—3-(3R)-tetrahydr_oﬂlra.nyloxyphenyl]—3 -triflucromethyl-1H-
pyrazole;

5-[4-Methoxy-3-(3R)-tetrahydrofuranylox yphenyl]-1-(4-triftuoromethoxybenzyl)- 1 H-
pyrazole; |
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5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1 ;(4-methylbenzy1)— 1H-pyrazole;
1-(4-tert-Butylbenzyl)-5 -[4-meth‘oxy-3-(3R)-tetrahydrofuranyloxypheﬁyl]- 1H-pyrazole; |

5-[4-Methoxy-3- (3R)—tctrahydrofuranyloxyphenyl] 1-(4-trifluoromethylbenzyl)-1H-
pyrazole;

1--(3,4-Diﬂuorobenzyl)-S-[4-methoxy—3-(3R)-te11ahydrofuranyloxyphenyl]-lH—pyrazole;

1-(2-Fluorobenzyl)-5 -[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;
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1- ( 3- Fl uorobenzyl ) - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur an
yl oxyphenyl ]-3-trifluoronethyl- 1 H pyrazole; 20
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 1- phen

wozdbhroéﬁhpyrazm e; 1-Cycl ohexyl - 5-[ 4- met hoxys
-(3R)-tetrahydrof uranyl oxyphenyl] 1 prraﬂ52004/3g899

Et hyl
I-Benzyl 5-[ 4- net hoxy- 3- (3R) - tetrahydrofuranyl oxypheny

SR RS iR e s e Ly micobenathyFomgwiatsny

[]-1H pyrazol e 30 1- (3 l\/bt hoxybenzyl) 5-[ 4- met hoxy- 3

tetra of ur anyl oxyphenyl ] - 1H pyrazole; 57 WO
ér(.f)%@ Xfl gyl QBBQ’QCHYU] 1-(4-me oxycarbonylbenzyl) 1H-

5  PByraAbidl uorobenzyl) 5-[ 4- met hoxy-3
(3R) t et rahydr of ur anyl oxyphenyl ] - 1H pyr azol e;
1- (2- Met hoxybenzyl ) -5 - [4-net hoxy-3

%—;‘?r%x?iyl tSQH fn?JP%% %f @R? %ﬂ)@mylolyp%enyﬂeg n%hly} ﬁ-_ll- -pyrazole;
1-(1- Butyl) 5-[ 4- net hoxy- 3- (3R) -t et rahydr of ur anyl oxyph

%—?%%l_eﬂﬁacgg g% )ste %ﬁéﬁ?ﬁgﬂ:%yﬁgwl]g-memﬂ 1-phenyl-1H-pyrazole;

10 -(3R)- tetrahydrofuranyl oxyphenyl]1-3 -nmethyl - 1H

gﬁ 5 ﬁ‘ |%%’}Zélé’gﬁéﬁg}?“)“!%‘Y[34(3ﬁéf%&%%ﬁ%@ﬁfﬁ%@ﬂhﬁrmﬂah
yI oxyphenyl ] - 3- net hyI 1H pyrazol e;
B P oA bt SO e S B

ﬂyEaszr met hoxy- 3- (3R) - tetrahydrofuranyl oxyphenyl ] - pyraz
15 ol -1 - yl} acetam de; N-1sopropyl -
{5-[ 4- net hoxy- 3- (3R) - tetrahydrofuranyl oxyphenyl ] - pyraz

10Cydlohex#05-p4-hae 6k stetrahydrofuranyloxyphenyl ;
3- Et hyl - 5-[ 4- et hygi;'(ftﬁg tE:%aR f)etr?nghoy()j"? efnﬁilany -ygk%ﬁde’

]- 1-(2-net hoxybenzyl )-1H
1-(3-Fluorobenzyl)-5-[4-methoxy-3-(3R)- -tetrahydrofuranyloxyphenyl]-3- tnﬂuoromcthyl-
1H-pyrazole;

20
5-{4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1 -phenyl-1H-pyrazole;

1-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydro furanyloxyphenyl]-1H-pyrazole;

25  Ethyl 1-Benzyl-S-[4-methbxy—3-(3R)-tetrahydroﬁlranyloxyphenyl]-1H—pyrazole-3-

carboxylate;
- 1-Benzyl-S-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1H-pyrazole;

30  1-(3-Methoxybenzyl)-5-[4-methoxy-3 ~(3R)-tetrahydrofuranyloxyphenyl]- 1H-pyrazole;
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pyrazole; 25 | -C ycl ohexyl-3 -ethyl -
-[ 4- met hoxy-3- (3 R)-tetrahydrofuranyl oxyphenyl] -1
H pyrazol e;

wo 20ba/BARZY| - 3- et hyl - 5-[ 4- met hoxy- 3- (3R) -t et rﬁhﬁ%&&wh@@yl

10

15

20

.30

oxyphenyl]-1 H pyrazole; Ethyl 3 -ethyl-

-(4-met hoxy-3 -(3R)-tetrahydro furanyl oxyphenyl )-1
H{$pyhasxbenzyl)-5- [4&©etybﬂ>abé11ﬁtteuah5&oﬁ@®mrpm14zmH-pyrazole
PCT/ US2004/ 011899
5-[ 4-Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -

13- Meﬂ@whmyﬁhé-lﬁﬂy-hl)ethoiﬁ3@Rﬁmﬂwdrof&aﬁﬂe%ﬁih&w3 &ethyl—lH-
%F& t et rahydr of ur anyl oxyphenyl] - |
p)%r ﬁﬁenyl ethyl)-1 H pyrazole; 5

1- Benzyl - 5- [4 met hoxy- 3

rofur nyl oxyphenyl ] - 1H pyr azol e- 3- car box
-hg-gatyb-é[ oxy—3 (3%\)){etrah%/fgroﬁugnyloxypheggl] -3-methyl-1H-pyrazole;
1 (2 3- D|msthyl phenyl ) - 3- ethyl 5-[ 4- met hoxy- 3-(3R) -t et

drofuranyloxyphenyl% yrazol e; 10

&&(ﬁ npropliegptrelfynstboxypsRatt ydfefllE@RP-‘imemlﬂrﬁdm@lﬁ){lﬂHH
pkphenyl ] 1 H pyrazol e;
- (3, 4- Di net hyl phenyl ) - 3- et hyl - 5-[ 4- met hoxy- 3
-(3R) -tetrahydr of uranyl oxyphenyl] -1H pyrazole; 15

S lonRed A-STRLAONKG s (e SLLBRYAL RLUERANV SRR,
P]Yré(ZQISBenzothl azol yl ) -5-[ 4- met hoxy- 3- (3R) - t et r ahydr of ur

anyl oxyphenyl ] - 3-nmethyl -, 1H 20 pyrazol e;
1- (3, 4-Di net hyl phenyl ) - 5-[ 4- net hoxy- 3- (3R) -t et r ahydr of

[Gr(Metimy SHERY-tefraBydiefivhyt loxotedyl)- B QlyRizo1 2By |acetic acid:
2-{5-[4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ]-pyr
azol -1 -yl}-N- phenyl acet anm de; N, N-Di ethyl -

N-Ey{l4propy1 {0y f43ntBiy-1- eetmaéwwfoﬂfraaﬁydx%weabﬁlﬁﬂakom raz.
y?}lacetg.mxdxl }acet am de;

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-rnetho_xy—3—(3R)-tetrahydroﬁlranyloxyphényi]-1H-pyrazole;
1-Benzyl-3-ethyl-5 -[4—methoxy-3-(3R)-tetrahydroﬁ.lranyloxyphcnylj-lH-pyrazole;

Ethyl 3-ethyl-[5-(4-methoxy-3 -(3R)-tetrahydrofuranyloxyphenyl)-1H-pyrazol-1-
yl]acetate;



30 59 WD 2004/094411 PCT/ US2004/011899 1-(2,3
- D et hyl phenyl ) -5- [ 4-net hoxy- 3
-(3R) -tetrahydrofi uanyl oxyphenyl]-3 -nethyl -

wo bRy azol e; 1- { 1-B PCT/US2004/0 11899
enzyl - 5-[ 4- met hoxy- 3- (3R) - tetrahydrofuranyl oxyphenyl] -
1 Hpyrazol -3- 5 yl}ethanone; 2-
5k p4Bdathyk y- 5§ K- teityarofaran (| SRphéBA |- a4y-eiettobt ey Y PXHMRRERYe;
]-1H pyrazol -3- yl} ethanone; 10
{1- Benzyi - 5- [ 4- net hoxy- 3- (SR) tetrahydrofuranyl oxyphen
y[@M&t&bmsfem)Lre@ahywoh&ai 1]1r-(24p1ﬁhﬂemﬁmﬂyﬂy}&z5b

-[ 4- met hoxy-3 - (3R)-tet rahydro i'i ranyl oxyphenyl]

H pyrazo le; 15

5 B 4

et el et o 3o

8-‘37(‘13R) t et rahydr of ur anyl oxyphenyl ]
- 3-net hyl - 1- (2- et hyi phenyl )-1 H pyrazole; 20 1-(3,
4-Di fluorob enzyl)-5 -(3-fluoro-4-nethoxyphenyl)-1 _
IH2@y et dphenyl)-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-
Rided FI uor o- 4- net hoxyphenyl ) 1- (4- met hoxycar bonyl benzyl
p)' pyrazol e; 25

10 1-(2, 6 Di f | uor obenzyl ) - 5-[ 4- met hoxy- 3- (3R) - t et rahydr of

1F$4-t dqrop! ﬁﬁsgs 4]methoxy y(%ﬁ% tetrahydroﬁua[nyloxyptheny)i]y}I?—pyrazole;
fi uanyl oxyphenyl ]-1-(4-trifl uoronet hoxyphenyl)-1 H
I
SRR hislin e b-siy 5 it matiyen Sr AR PRy P DRe -
pyfazély] ) - 1H pyrazole; 60 WD 2004/094411

PCT/ US2004/ 011899 1- (2-Benzot hi azol yl)-5- [4- met hoxy- 3
15 - (3R) - tetrahydr of uranyl oxyphenyl ] - 1H pyr azol e;

3ﬁ.tg{/lrd;tzdgaEtﬁbx}esfl@di))teéahgr&oﬁfr%ﬁpﬁen%t1“@%%ﬂiﬁ;§ﬂéh}1) Hn-
PYIAEOIE Vbt hox;/ 3- (3R) - t et r ahydr of ur anyl oxyphenyl ] - 3- net h

yl -1-(2-phenyl ethyl)-1H
1-(2-Benzothiazolyl)-5- [4-methoxy-3 (3R) tctrahydroﬁlranyloxyphenyl] 3-methyl-1H-
20 pyrazole;

1- (3 4—D1methylphenyl) -5- [4-methoxy-3 (3R)- tetrahydroﬁlranyloxyphenyl] 3-methyl-
1H-pyrazole;

25 2-{5 -[4-Methoxy—3-(3R)-tetrahydroﬁuanyloxypheﬁyl] -pyrazol-1-yl} -N—

phenylacétamide;

N,N-Diethyl-2- {5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-1-

yl}acetamide;
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pyrazol e; 5-[4-Methoxy-3
-(3R) -t etrahydrof uranyl oxyphenyl]-3 -nethyl- | -(4-
trifluoromethoxyphenyl)-1 H pyrazole; 10

WO 25},4,[06}‘41\{Et hoxy- 3- (3R) - t et r ahydr of ur anyl oxy phenydhe.mi 1564 N

10

15

20

25

30

-(2-qui noxal i nyl)-1H pyrazol e;
5 [4 Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 1-[ 4-(
I1-(Bdipmethiylphenyhhie Ayingthdx -8 -(3®) - ey alpdmifeanyloxyphenyl]-3-methyl-
EH&B Flluoro 4- met hoxyphenyl ) - 1- (4- net hoxyphenyl ) -1
azo1 e;
1- Benzyl - 5- (3-fl uor o- 4- net hoxyphenyl ) - 1H pyrazol e; 20

- (2- Met hoxyphenyl) - 5= [ 4- et hoxy-
P SRR o G e e A L PhepY ATzl
}}LI?Etﬂar(oﬁc Fl uoropyridy.l)]-5-[4-nmethoxy-3-(3R)-tetrahydr
ur anyl oxyphenyl ] - 1H pyrazol e; 25
1- (4- Car boxybenzyl ) - 5-[ 4- met hoxy- 3- (3R) - tetrahydrofura
X[-@&Kﬂh@dr ey hgmlrﬁetﬂdig@l@ﬁg dtBhydeb ¥y Rixyfhenyl]- 1H-pyrazol-3-
Fi)etil@toﬂahydr of ur anyl oxyphenyl ] pyrazol -1-yl} acetate;
1- (2- Hydroxyet hyl ) - 5- [ 4- et hoxy 3- (3R) -t et rahydr of uran
yl oxyphenyl ] - 1H pyr azol e;
{1-Benzyb b idmediohyB )(315)"1[eitahm1tdfamyylexs(paa)y4]t H-pahydi3ef ur an

%@%@E@gyl ]-1H pyrazole; 61 WO 2004/094411
4/ 011899
1-(2-Cycl opropyl met hoxyet hyl ) -5-[ 4- met hoxy-3-(3R)-tetr

B Haan SxyaReny -K#ﬁ%a%wﬁf@myémhwﬂﬁ el

et hoxyphenyl ) - 3- net hyl - | H pyr azol e;

SN e st oS b ek o PR g T

dyrhadid, 6- Fl uor opyri dyl )] -5-[ 4- met hoxy- 3

- (3R)y-tetrahydrof uranyl oxyphenyl]-3-nethyl -1 H

5-[4-Methoxy—3-(3R)-tetrahydroﬁ:ranyloxyphenyl]-3-methyl-1-(2-methy1phenyl)-1H- :
pyrazole; '

_ 1—(3,4—Diﬂuorobénzy1)—5-(3-ﬂuoro-4-methoxyphenyl)-lH-pyrazole;

5-(3-Fluoro-4-methoxyphenyl)1-(4-methoxycarbonylbenzyl)- 1 H-pyrazole;
1-(2,6-Difluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydro furanyloxyphenyl]-'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;
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pyrazol e;
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 3-net h
yl-1-(2-pyridyl)-1Hpyrazole; 15

wozdaa/Bs)?.t:u(ﬁ Chl or opyri dyI )1-5-[4-net hoxy- 3- (?r%)rﬂs%oﬁ/@m‘@ro

10

15

20

25

fiiranyl oxyphenyl]-3-nmethyl- 1H pyrazole
1- (4- Car boxyphenyl ) - 5-[ 4- net hoxy- 3- (3R) - tetrahydrofura
Ay Beppheiazdljl)-fH-mettwzp33R)-@Gahydrofuranyloxyphenyl]- 1H—pyrazole;
1- (4- Car boxybenzyl ) -5-(3-fl uoro- 4- nmet hoxyphenyl ) -
H pyrazole; 5-(3
144£B11um¢&eﬁxyyph{myihn)rollqﬁéthé;lypmn@bell}zwr)izole;H- pyrazol e;
25
5- (3, 4- D nmet hoxyphenyl ) - 1-'( 4- met hoxyphenyl ) - 1H pyr azo
;{4 aelhdXyys (3R) gttt b firAGLR PRI R 3 Sidtihya- 1t(hq5heﬁ>ﬁethy1) 1H-
mhereln in each case the conpound can be _
PHPRIST a nixture .of enantiomers such as the racenate
or a mxture of diastereonmers, or can be in the form
of a single enantioner or a. S|ngle di astereoner. 30 62

Wi Hbaxy P4 BR)- tevalry doshroglongrhead]- 3 mestoddidg to a’
fg%ﬁnl%%ﬁm%%?&ﬂ?@%ﬁ TN Y and vt are
selected from

F e SR A R AR BN B 22 wwlwgnzﬁ

ppyragol e _
3- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (2 3- dlfluorobe

nzyl ) pyrazol e

B{Wﬂwbap(em yhakytirdruriny Do) BERYL3-(4-mofphbiitylphan gyIn-

oIe
g %@thoxy 3- (3R) - tetrahydrof uryl oxyphenyl ) - 1- (2- et
hyl benzyl ) pyrazol e

SR Seek Rl Surrar G sherry st

1- (4- Am nobenzyl) - 3- ( 3- cyclopentyloxy 4- nethoxyphenyl)

razol e
gye(eﬂzyﬂét(ﬁwi%‘} TERCXYRIER A h I PBRaERl91 oxyphenyl ) pyr azol e
3- (4- Met hoxy=- 3- (3R) -t et rahydr of uryl oxyphenyl)-1-(4-nit
robenzyl ) pyrazol e 1-(4- Am nobenzyl)-3-(4-nmethoxy-3-(3
R(Z-Mesthoxbghsryi ér[ghneﬁtlwhér(%)rwalwzlm anyloxyphenyl]-1H-pyrazole;

1-[2-(6-F]uoropyn'dy1)]-5-[4-méthoxy—3 -(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;

1-(4-Carboxybenzyl)-5-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- LH-pyrazole;

Ethyl 2-{5-[4-methoxy-3-(3R)-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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3-(4-Di fluoromet hoxy-3
-(3R) -tetrahydrofuryl oxyphenyl )-1-(N-(2 15
nmet hyl phenyl ) am nocar bonyl net hyl ) pyrazol e

woO 2083/893414- Bi s(di f | uor omet hoxy) phenyl | pyr azolp@r/usa004/011899

10

15

20

25

30

3-(4-D fl uoronet hoxy-3-(3R)-tetrahydrofuryl oxyphenyl)p

yrazole 3-(4-D fluoromethoxy-3

-(3R)-tetrahydrof uryl oxyphenyl)-1"-(N- (2,3

i 6l I ' t r a7
o oo S O R AR O AR By bheny 1
giyfakeler ophenyl ) am nocar bonyl net hyl )p yrazo le
3-(4-Di fluoromet hoxy- 3-(3R)-tetrahydrof uryl oxyphenyl) -

1- (N-(2-(6-
IFEt i dthonyt EBR)tetrahpdro fuk dngox e h yiyHl ) (Bnietizoxly phenyl)-3-methyl- 1H-
1- : N- §_2- cyanophenyl ) am nocar bonyl net hyl ) - 3-(4-di fl uoro

% y-3 -(3R) 25 tetrahydrofuryl oxyphenyl ) pyrazole 3

- (4-Di f 1 uor onet hoxy-3-(3

R) -t etrahydrofuryl o henyl )-1-(4-nitrobenzyl . razol e
§2[4-Methoxy¥3 -_(3R)-lflet1yahyc‘)l(rgglrany%x2rphen}(ll] -1 —(!.?.-methoxyga)rlbo)ng%% -thzie'nyl)-3-
ey ElgypL81Et hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) -1

- (2-net hyl benzyl ) pyrazol e

1- (2, 3-Di fl uorobenzyl)-3-(4-difluoromethoxy-3-(3

)L E! Qi e

R RS B s oy 3 ety 11

pyfazelgni nobenzyl ) - 3- (4-di f | uor omet hoxy- 3- (3R) -t et rahyd

rof uryl oxyphenyl ) pyrazol e,

1-(2,3-Difluorobenzyl)-3-(4-nmethoxy-3 -(3

S)[4-MetthadyBd(38) tetsehypdeyfnteamipk yyign -8 neeth )63 -@@yridyl)- 1H-pyrazole;

2004/ 094411 PCT/ US2004/ 011899

1- Cycl ohexyl net hyl - 3- (4- met hoxy- 3- (3R) -t et rahydr of uryl

X ZHi6renhiokgpyyid e¥led-pt-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-

i- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) - 1- (3-phe
pré'ﬁa)?f’gepyr azole, - -

3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) - 1- (4- pyr
i,dyl met hyl | e, '

eSS ST SRy el e PSR O s
phenyl ) pyrazole, 5 ' ' - :

3- (4- Net hoxy- 3- (3R) -t et r ahydr of ur yl oxyphenyl)-1-(1-pro
Wfsa)c&gppﬁqyﬁ%ﬂ)-s-%3-fﬁwro-4-mem%'xyp11enl§1)¥1H-)é}'r'gzole;y )-1-(1-p

1- Benzyl sul f onyl - 3- (4- net hoxy- 3- (3R) -t et r ahydr of ur yl ox
yphenyl ) pyrazol g, -
éz@A—J%@@Ele&xphsnxlkR)(‘I-ﬂ@t_rpbﬁww-éﬁquzekypheny| )-1-(-2- pyr

idyl met hvl ) pyrazol e,

3-[(1- Cycl opentyl - 3- et hyl i ndazol e) - 6-y1] pyr azol e,
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 2 single enantiomer or a single diastersomer.
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3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) pyrazol e-
1-ylacetic acid, 10
3- (3- Benzyl oxy- 4- met hoxyphenyl ) pyr azol e,

wo 20844944101 f | uor onet hoxy- 3- (3R) - t et r ahydr of urprrRXYdeENYds) P
yrazol e-1-yl acetic acid,
1- Cycl ohexyl met hyl - 5- (4- met hoxy- 3- (3R) -t et r ahydr of uryl
oxy pﬁ@ﬁquyn,gy@ a ,ﬁmhgr congoufidasfect of the invention, the compounds of

| ORRAsAXH; @Wt@%XWQ%e?ectedh 3 -difl uorobenzyl)p

yrazol'e
-(4- Met hoxy 3-(3R)-tetrahydrofuryl oxyphenyl )-1-[N- (1,2

tét o)%%m lox a‘fﬁ%t%?x)yp k)le@gp%ﬁ%ﬂl?ret hyl ] pyr azol e,
5 31(3E¢\}=c¢obgﬂwmwlcm¢thévﬁmmlﬁmyﬂ aemétlwlbmﬁykﬁﬁlyrmw oxy-3- (3R)
ahydrof uryl o en azol e,
EET RN DR e
}@LCE}LCWE’BQ? W QNG BING1)-1-(4-nitrobenzy] pyrazole

Acet met hoxybenzof ur an- 4- vyl (4-met hyI sulfo
Wr\%@tﬁaw-%ﬁﬁ)é %@ylﬂxxpéwgvu bi(3-ms @snzyl)pyrazo e

16@2.’:)11b1)ﬂu3r0ﬂ33ﬂz§/3 33(4-methoxy- % R)- tetrahydrofm'yloxyphenyl)pyrazole
I f1 uor obenzyl oxy) - 4- et henyl | pyrazol e

10 13(_4{@111(112bg1zﬁ)-f3r(é@y@gpentyloxy—4-methoxyphenyl)pyrazole
I 2, 3-Difl b
32%?\1&%%)—3 ? %&%?%’ghﬁm@%%&%ﬂw ) py(/r azo | e, HOLO
33(4(Metb@9l~ ?@ﬂlh@ﬁ%}dﬂmﬂlmﬁhl%wﬁpbc’mﬁ)}}ymbhyl benzy
 IHOLERERLE 3 e methory OB e by TBBHPFELL 2. phe
34&91%9@%&@@-@»(3@%&&1@@&@1@?@1@@-2@;@* 5 |
of uur yl oxyphen razol e,
15 1- Beg?&}y%égrtyi) rre(% onygm%%% eZ\hyd?/gf urzl o%phenyl)
3y MaBie(déEfjuoromethoxy)phenyl]pyrazole
3](#'%/ @Lgrgtgln{})l?g)éy § (Zglf])—tetrath 8ro¥urylo$( h)enyl)eptyrraz%1 hlgdr Of uryl oxyph
33(4{1?(1ﬂu®¢mlethpze)n3%R)aetﬁhb&ﬂoﬁnﬂbzﬁiheﬁylﬁi YN]2,3- (2, 3-di fl uo
roph 1) B oI e
3- (?%8 ?‘9’1“ SRS HORYGEYS - 6- y1] ) - 1- (2- met hyl b
20  3¢B2yBi}@EiTdzdehox$Phenyl]-1-(N-(2,3-

ety - et hy
ulfogﬂ%c\é@ﬁg%%%wg%foé Ynetmyl a;gzp 6-y1])-1-(4-nethyls

33#{iflndyeb@pANL IR It hilo ki idZ (2-pyri dyl
ﬁ(etﬁ i %)r azol eyj )62 V\?) 5004/ O@E%y}ﬁf:’gyf}% %004/ 011899
3- (4m§z§1ty @'g gl ar{ugocarbonylmethyl)pyrazole

RN AR 1 Y lory 3
25 ) -t etcraimienioxyphsryliyergle) pyr azol e,

L T ——

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-Diﬂuorobenzyl)—3-(4-methoxy—3-(3S)-teUahy&oﬁryloxyphenyl)pwuole,

"00
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3- (3, 4- D net hoxyphenyl )- 1
-(tert-butyl oxycarbonyl)pyrazol e, 5.
3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) - 1- (net hy

WO 2&0§,U$4f‘ﬁny| benzyl ) pyrazol e, . PCT/USZO 4/01189

10

15

20

25

30

I sopr opyl oxycar bonyl net hyl - 5- (4- met hoxy- 3-(3R)-tetra
hydr of ur anyl phenyl ) pyrazol e,

1t C?cl@h@b'hld&gﬂ-ek(e-mieyﬁo)cy&r ﬁ;@mﬁwﬁ@k{,@@ yahpidr of

ysi ol ogi c y acceptable

?{% ?‘ﬁ % é’g'lgﬁ’iﬁ“ﬁy}?x%hylbéé%@%f% aande,can
me(4| Methbhﬁsf(mﬁfe@ihyaro@ﬁr&rosmegﬁ) ?J@@?%mﬁ&tﬁy%&&oiﬂesan

astereoners

HeEHEERED - onfmsioog B stahemivoimaypiony Bowizois
f
A b N PR o

|1\7Berw18%1f0w1 31(%@610&-8e(aR)-tetrmydroﬁlryloxyphenyl)pyrazole -
2 fl uor obe
e P ST B P ey raadle
dl-@clhmwls-e(tmﬂ@dmta)akwmwﬂfmléyI oxyphenyl ) pyrazol e
S ReBeRE M fa R AR Y oalY-1 Srabeh Oy ey )
3¢@3- Banﬁj'lwqrﬁmﬂwmheﬁymﬁ;rmzotea rahydr of uryl oxyphenyl )-1
flu enyl ) nocarbonlmethl razo le
ER AR T S M ReY E U A S A
-(C)Nlc(lﬁx)(lﬁethQDS -(4-methoxy-3-(3R)- tetrahydrofuryloxyphenyl)pyrazole .
%v rid hﬂ@m nocar bon | met raz
?((’ (‘%X %H{i KRB 168 ;ﬁltfbws%ywémyque 3
3{(4-MldthdxyDI-@RELAAKYdro 1&)%Bheny1)-1 IN-(1,2,3,4-

tetrah drofuryl oxyphenyl ) pyrazo
-(4-D eﬁgcagbony ethyl]pyrazole

1{(RRY: Aﬁhﬁ@i}»%@&ﬁfﬂémy@gsﬁé%x#gﬁp trobenzyl ) pyraz .

ole 1-(2 | uorob

(4- di wvwmmmwwnmpmom t et rahvdro

: f’»l@ Weerpl PRtk fn¥d ofgz 3a r(ihﬂ or qbsenzy})gyg]zcge

%2 ACet yl - 7- met hoxy en

(Afc@gzzﬂt?ﬁ@mlgﬁm@r@nwyﬁ) Mﬁmtw)suﬁerwﬂﬁenwlmﬁlﬁ

Qtﬂ gjtﬁr?gkﬁé én??t I.?)ﬁ Ql‘hél% %gg’)-{-glethoxyphenyl]pyrazole
A@e@uordoemﬂm»gmmdypmmﬁmle) 1- (4-met hyl sul fo

}f ? g/&%ﬁ%‘&eﬁf Sy EORG I IR e pAEPIe - (2, 3-di f I ub
3—@%@“}’]—) lpgetlmxyﬂeﬂzofﬁﬁn 4-y1) 1- ((;{2 metlhylbenzyl)ﬁ/razole
33@ St C Rg@ﬁ? %FIQ%B‘T e?)z'lo |le( WGBWSHFWQJQ
1-¢Adeydphashaz Q)3 64 uieihbxy’l-ﬂ((?Rpﬁéfra@ﬁ{o@l?r&iax&ﬁﬁéxﬂ%?dz‘é}}e, 65
1 -Benzy1-3-(4—methoxy—3-(3R)-tetahydroﬁ1ryloxypheny1)p yrazole,
1-Cyclopentyl-3-(4-methoxy—3—(3R)-tetrahydrofuryloxyphenyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yi]-1 ~(2,3-difluorophenyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazolc)—G-yl])—l-(2-methylbenzyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl])-1-(4—methylsu1fonylbenzyl)pyrazole,
3-[(1-Cyclopenty1-3-ethylindazole)-G-yl])-1-(2-pyn'dyhnethy1)pyrazole,

nmet hyl s
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WO 2004/ 094411 PCT/ US2004/ 011899
1- 1 sopropyl oxycar bonyl net hyl - 5- (4- net hoxy-3-(3R)-tetra
hydr of ur anyl phenyl ) pyrazol e,

wo 20b3/6%413- D f 1 uor obenzyl ) - 5- (4- met hoxy- 3- ( 3RdrbiRayidsof

10

15

uranyl phenyl ) pyrazol e, or physiologically acceptable
salts thereof, wherein in each case the conpound can
B6(4+Meth¢?¢y63-f&ﬂ)mttﬁlydrofmrydbwpherqﬂ) epmnatalgners such as

SR At S S g™

di@globerimethyl- AS ok thoRg3-{(35) aettdny ddoiry ok gihenylpgrazeleh od

f the i th d fF | I,
B ipgoRpenty T oot bP Y S ect ed from
3 (@&éw@ﬂyop@m;tétfmydxéﬁma&:g@w@bewhét@ymxﬁmme:[z\gvi)pﬁ&ole _

e arGri PRt Ty BRary TS CRM B dig fissy phenypyrazole,
3:0.3- Mﬁ&r@@é‘rﬁwﬂSc(léhxé%hd{?hh(gky-@ﬂx%ﬂ?’dr%ﬁﬂan@%h%ﬁﬂﬂa%gZy|

)pyrazol e [which can al So
18 Ql‘&’ﬁ@m% éﬁf‘yp@mle.sqltsﬁhqrmfxybﬁgnyn Jach case the compound can be in

1he( £ Q)ﬁh)ﬁ‘&f@?}‘ leﬁanhé'n’ﬁ'éx@ c@xzagl eny%n?at r(amgmérl folf diaster omers

- Cycl opentyl oxy-4 oxyp uor o
nzgdn)bpym e dbron ¢iprningle mhmqs or a biegle didstgrbomer. .
3- (3-Cycl opent yl oxy- 4- met hoxyphenyl ) -1- (2, 3-di fl uor obe
nzyl) - 1H pyrazol e] ;

3-(3- @y@lrdnpgmfyftberycempmutaspeymfehmhyenhoﬁ%mc@pﬂnﬂaﬁ/I )

g&lr{n%}a.&;,?f W&’S%ﬁsag?%ﬁﬁex?) 1-(4-nit robenzyl)

?:Q(Hcp'yropmjdﬁ)}y—mﬁgéhoxyphenyl)hl -(2,3- fchﬂuorobenzyﬁ)pyra.zole 2- t
BT R AR OT e T e Pl P zole
3(f-AniiRbdeaxyly-3({-SfopettyToain dh QhdityBRyD yaRRaY | 1 - 1- (2-m

?t(%@ @enzﬁi?%w%éﬂéﬁtjﬁﬁje@fﬁ%mw%l 18-31 et r ahydr of

uryl odiylpéie M@a@k@nmﬁﬂ@b yia#fle al so be cal | ed

- €>é%@aﬂw9raft§$%§§fﬁzzwmmrpmomgw&bﬁxj& (4

20

- 25

30

_AmM ngbapig Zﬁa lﬁ&ﬁﬁo%n?lﬂﬁﬁiylob olé]r nmet hoxyphenyl ) pyra

zol e [which can-al so ‘be’ 30°ca

i (NzKZﬁbﬁrweb@yBymarmearb@ywab%m gluﬂ@szgwnwﬂ;%vﬁd@bhenw )

Oqilrg, ?p@% @94411 PCTI US2004/ 011899
3 ; & thoxtg §gpl?\éf%'et raﬁ dr of uryl oxyphenyl ) pyrazol e
: L

aEene ¢>§fc3 b%l)daiabwoms[lmyphmyl)-l-(4-nitr0benzyl)pyrazole
1 -(2,3 D1ﬂuorobenzyl)-3-(4-d1ﬂuoromethoxy—3-(3R)—tetrahydroﬁlryloxyphenyi)pyrazole
3-(2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl]pyrazole,
1-Cyclohexylmethyl-5 -(4-metho$cy-3-(3R)-teiIahydrofuryloxyphenyl)pyrazole,
3-(2-Aceyl-7-methoxybenzofuran-4-yl)-1-(4-methylsulfonylbenzyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-y1]-1-(2,3-difluérophenyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl])-1-(4-methylsulfonylbenzyl)pyrazole,
3-[(1-Cyclopentyi-3-ethylindazole)-6-yl])-1-(2-pyridyimethyl)pyrazole,
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Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 1H pyr azol e

l;
3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl )-1-(4-nit

wozgog}gﬁg;,yl)pyrazol e [which can 5 also be ¢

10

15

25

30

3- [ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxy%eﬁ%zfq“/f-n(}%ﬁ n
i trobenzyl)-1H pyrazol e];
11-{sopmpilawyreriopyinedy]- ﬂ—(mﬂmxySQ3R) teu-ahydroﬁlranylphenyl)pyrazole

(e il atydiel v XERXYRhoR Loy azal e ki o can,
1or(pnysmn giodibraydp}abB-shils theredipw¥erdim(id Blchicald BOY A 8% in

S YRR St OB E e Mo st areyante pL sy sh iagtpomers

Jor(cah $2 thefobtlophenylk ):%ﬂbmc&ratgmgyé dEEUmgyr azol e
[which can also be called 2-{3

Di f1 uor onet hoxy-3-(3R) -t et rahydr of ur anyl oxyphenyl ] - pyr
az, ot dhcoftingh § RutnerlfieBLINLA R arelam el ti; g

Bi s(di fl uoronet hoxy)p eny pyr azo

) aﬂf &amggascla | BH % Y,3/ |y VIl and VIII are selected from:

azol e
RN %%%@E&%‘ﬁ%ﬂ%ﬁ TEHSS 8?%1}5%%%516%3?@1 o
ﬁya@eﬁréylpmﬂwth;ampmnﬂa}1H@ymb1egd
3-[4-Difl uoronet hoxy 3- (3R) -tetrahydrof uranyl oxyphenyl
1H pyrazol e]; -(4-Di fl uoronet hoxy-3

1-
3((3@%1%@Mahy]d-ﬂoﬁcthdxyplﬁxylmG(Byxke%tqh}flbﬁﬁ!?lgpgyglﬁgle [wh1ch canczzllsr? be
%fled% @o(gyc?cip\éal)yf}q 17[1%]5 ;'1‘? &-me ylbenzyl) ILI pyrazole]

Di f1 uor onet hoxy-3-(3R)-tet rahydr of ur anyl oxyphenyl | - pyr
23 difluoro /| ) acet ani de] ;

L A e e SR W (Vhidorps

he balle)l 2B DR RpBANYky-4- MR JHRYFIRZ Qb 8- diMy

be call ed 2- {3 -[3,4-Bi s(%ﬁfl%%rgrret hox;ﬁe;}m:rl nyl?]pi’l%é(ae]’

pyrazol -1 -yl }-N-(2, 3-di fl uorophenyl ) acet ani de]; 67 WO

3Q94j}’emﬂéhlﬂloﬂa_~/nié§%§2 899 .
% fl'uor onet hoxng’/el%)l ?t Ienttrroger:]nzall) ﬁzr())l/ w)?f/%hcg?]fllﬁ be

iql%: 3([8; é(yglopentyloxy 4—rnethoxyphenyl) 1- (4—mtrobenzy1) 1H-pyrazole];

met hyl pyri dyl ) ) at ni nocar bonyl net hyl ) pyrazol e [which

g al so be called2{3[4 Di f | uor onet hoxy-3
oMt R RSPy Ry e NI} -z Bespblefwhibh can

- bids ‘6&6621115@3]'[‘4/ deg-\él(ﬁﬁ%@rg%oqﬁ]anyloxyphenyl] 1- (2-methy1benzyl)-

IH-pyrazole]
1-(2,3-Diﬂuorobenzyl)-3-(4-methoxy-3-(3R)-tetrahydrofu.ryloxyphenyl)pyrazole [which
can also be called 1-(2,3-Diﬂuorobenzyl)-3-[4-methoxy-3-(3R)—

tetrahydrofuranyloxyphenyl]-1 H-pyrazole];

1-(4-Aminobenzy1)—3-(3-cyclopentyloxy-4fmethoxyphenyl)pyrazble [which canalso be
called 1—(4—Amjnobenzyl)-3-(3-cyclopentyloxy—4—methoxypheny1)-1H—pyrazole];
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5
1- (N (2- Cyanophenyl ) am nocar bonyl net hyl ) - 3-(4-di fl uoro
nmet hoxy- 3- (3R) - tetrahydrofuryl oxyphenyl) pyrazol e

wo 20owssaty can al so be cal l ed 1-N-(2-cyanophegpihdszoiiol
[ 4-di fl uoronet hoxy-3-(3R)-tetrahydrofuranyl oxf%h/é)néﬁ

pyrazol - | -yl} acetam de]; 10 3

-3((A-P@ttfww%ttbtmhyd@ﬁ(rﬂakyﬁheﬁymmdole[\u]nyﬂl cafiyAMdesR\hed 3-[4-

ol ch can.al so be call ed
y?&%ﬁn ?{que% y‘#ﬁ%%mﬁ %ﬁ)ﬁnmﬁ RGP GH-ur any | oxyphenyl
1-1- (4- nltrobenzyl) 1 H pyrazol e]

- t hoxy-3-(3R)-tetra drofuryl oxyphenyl

%‘ %‘é@é %@ﬁ?ﬁf&&?ﬁ%ﬂmphggl) PERPER Rz e ch: can
5 aBbbedalled 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl}-1-(4- -

Pyr%z fI uor onet hgxy( )(%R) yt gt r?gyoé?’%feﬁ}rl;any(l g;(@ogﬁnzg IlH

£2- net hyl benzyl )-1 H pyrazol €] ;
, 3-Di fl uorobenzyl) -3
d| f 1 uor onet hoxy- 3- (3R) -t et r ahydr of ur yl oxyphenyl ) py
ﬂéﬁﬁ@oqwlbﬁ'(ﬂrmﬂﬁkké (BB)-te&rhlhydofuryloxyphenyl)pyrazole [which can
Asé Be Sa1ibh fi L om0 ﬁa h%th%}g& 53?%)2[‘% h%%‘&’mrm§1§:5)pheny1]

tetrahydrofurany 0X

10 3H(pprazelstyl| - 7- met hoxybenzofuran yl)pyrazol e [which
can al so be called 3-(2-Acetyl -
met hoxybenzof uran-4-yl)-1H pyrazol e]; 25
3-(4-Pifiyororotsboryyd- §ﬂ€-t(u¢hyldrbfmydapmﬁéﬂw)xyaﬁ(z 3R)-tetrahyd

o A b DR STl oyl £ T

Ddhmwmwhmwr(anykmypﬂfamaln}miyﬂﬂem ﬁ\ﬁ@o@]l»yl} -N-(2,-
enzyl)-3-(4- nethoxy- 3-(3

13 §f&1¥18§?’§}? aé‘?‘&"ﬁyl oxyphenyl)pyrazol e [which 30 can

al so be called
benzyl)-3-[4- net hoxy -(3S) tetrahydro

%’lﬁé 3-%] fluor
g G M B S A Sk MR
RiB@ih{detetAoxtySphy MA2di8P9 1- Cycl ohexyhnet hyl -3

- (4- met hoxy-3 (SR;2 tet rahydr of uryl oxyphenyl ) pyrazol e
[which can also be call ed

20 epmhehmenarpiigR) ?errhlfly 3 &IP i ?Ii@r?,zo e [ngch can also be

tetrah drofuran oxy heny
calledi3 (A Diipeyarmetionmy® GRI-144 Eﬁmﬁumnylomwxphwhw)pyﬂaz(ﬂa} ohe
npr 6pyl )__pyr azol e [which can

3-(4-Difluoromethoxy-3 ~(3R)-tetrahydrofiiryloxyphenyl)-1-(N-(2,3-
difluorophenyl)aminocarbonylmethyl)pyrazole [which ca.n'also. bc; called 2-{3-[4-

25 D_iﬂuoromethoxy—3-(3R)-tetrahydrofl.lranyloxyphenyl]-pyrazol-l-yl}-N—(2,3- |
difluorophenyl)acetamide];

3-[3,4-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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al so be call ed
3-[ 4- Met hoxy- 3- (3R) -t et rahydr of uranyl oxyphenyl ]-1-(3-p
henpr opyl ) - 1H pyrazole]; 10

wo 200sfodnadet hoxy- 3- (3R) - t et rahydr of ur yl oxyphegidsrdoafodishy 1
i dyl met hyl ) pyrazol e [which can also be called
3-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ]-1-(4-p
)Br64d91tﬂmmyth)nxy-1+eBR>)yuematgﬂdm1Euryloxyphenyl) 1-(N-(2-(6-

T R

D1Eudryﬂnsuhbnf}@ni(dk)i‘zetf&yﬂfﬁﬁﬂ%%l{eﬁﬂ)] psrsahdsmhmrwty(@nyl 0

| émgﬂaﬁé%%%ékkﬁg%éggoiglrahydrofuryloxyphenyl) 1

5 -(1-propyl)pyrazole [which can also be called
Met hoxy- 3- (3R) -t et rahydr of ur anyl ox hen []1-1-(1-
rld&/@)C)fppqg{;pﬂ ( 1@])carb2(9ylmet¥1yl) 3- (4—dlﬂ1¥orom}3/t oxy-‘ay- }R) (1-p

VS My BRoly %1%%?2 glante&ﬁrl@'gi/ Gy RbHeN 9% (3-

fhenyl)p razolenﬁahlch can
{ -Bidlyorpmetior A (PR Btefrahydrafirenyio:gpb SR -ityetzoh hytiacdtamidely |
oxyphenyl] 1H pyrazole]; 25

g{ Met hoxy- 3- (3R) - tetrahydrofuryloxyphenyl) 1- ( 2- pyr
ﬁd DiBudrgnythepyval (ARs-t¢tvahiy diofuryinx yphtrsd)- bet-niabbentdyl)pyrazole

yr [ (éih %\ﬁt %ﬁ)&% Cﬁle&aﬁp{? t%%‘i% E”%f" ?IQ)X eg;&}/}ﬁpo%n%n)lloxypﬁenyﬁ-l-

GL@@@bﬁyﬁkmﬁqnhyka ethyl|ndazol)-6-yl]pyrazole [ whi ch
can also be called 3-[(1- 30
Cycl opentyl - 3- ethyllndazol) 6-yl]- 1FprrazoIe] 69 WO

2(04)4)iﬂlﬂ>ﬂdtﬂ&h (OB 06h Odrd BB Hoxyp hen l) 1-(2-methylbenzyl)pyrazole
trahy ofur pheny F razole

1> EW@? EBE Seﬁgeﬁhﬁgiﬁ%ﬁu@%ﬁ%’%ﬂ -te yé@furan oxyphenyll 1-
@~ thethjBedph) hoxyyrdo(eFR) - t et r ahydr of ur anyl oxyphenyl ] - 1H-
pyrazol -1 -yl }acetic acid]; 5
3- (3-Benzyl oxy-4- et hoxyphenyl ) pyrazol e [which can

- 10

ai(:gsxmﬂuoe@ﬂehmj $4-&186RANNY 343 R RIS DK prekylibyPazole

é”h('% %Pfﬂisa B¢ ealled hdzy -Riflnamhened)-BdAydiffustamsthany3GRiy | ) p

0 trad/alFarda ich can also be called
2 ﬁ2‘5-{ -[ 4- D%ﬁl”ﬁ’gﬁlryrgtl%gg’ga% 3R :

3-(2-Acetyl-7-methoxybenzofuran—4—y1)pyra.zole [which can also be called 3-(2-Acetyl-7-
methoxybenzofuran-4-y1)-1H-pyrazole];

25 1-(4—Aminobenzy1)-3-(4-diﬂuoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole
[which can also . be called 1-(4-Aminobenzyl)-3-[4-difluoromethoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-1H-pyrazole]; '

1-(2,3-Difluorobenzyl)-3-(4-methoxy-3-(3 S)-tetrahydrofuryloxyphenyl)pyrazole [which

30  can also be called 1-(2,3-Difluorobenzyl)-3-[4-methoxy-3-(3S)-
tetrahydrofuranyloxyphenyl]-1H-pyrazole];
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10 tetrahydrofuranyl oxyphenyl ] pyrazol e-1-yl} acetic
acid] 1-Cycl ohexyl net hyl - 5-(4- net hoxy-3
-(3R)-tetrahydrof uryl oxyphenyl ) pyrazol e [which can

WO 2(?;,@9@;4 he call ed 1-Cycl ohexyl nmet hyl -5-[ 4- "%t}@dog’/f)ﬁ%) -

10

15

20

25

30

et rahydr of ur anyl oxyphenyl ]-1 H pyrazol e];
3-(3-Benzyl oxy- 4- net hoxyphenyl )-1-(2, 3-di fl uor obenzyl)
pyrazol e [which can also be called
- 3- I -4- h i [)-1-(2,3-difl I
f@&oﬁ%&ﬁ%ﬁﬁé%m%? Qpc?y)n(;éF}ﬁg;%/ag)ydroﬂl(rylb%p%gnyl)%%%g Fvsﬁ/ich
ca(n&lfgb-Heemm@nygy@éne&yﬁn@w@.qmano%-Jsbé]zk}, 2,3,4 20
t et r ahydr oi_soqui nol I)carbonyInEt%yI pyrazol e [which
@Hﬁhyg%%%\@hw&-éﬂm%ﬂh oXy-
3- (3R) -t etrahydrof uranyl oxyphenyl ] -1-[N-(1, 2, 3, 4-
t et r ahydroi soqui nol yl ) carbonyl methyl]-1 Hpyrazo |e];
3-(4-Methpxy3 a(BRH?@_II@D WMyphmVWF(P-p&elqméw_é)pqule BviiGRjan
%g) t‘i;:egﬁlgdaé’-ff{-ﬂ&'tﬂ(o%__y-'3 PSP I N EA8k nb Y- £ SN Bb i 11
pradgokedol yl ) car bonyl net hyl ] - 3- [ 4- met hoxy- 3-(3R) -t et rahy
dr of ur ar ayl oxyphenyl]-1 H pyrazol e];
3-(2-Acetyl - 7-met hoxybenzofiiran-4-yl)-1-(2,3-difluoro
B (2 ALyl e 7oL BN ot o A 8 B AT e o
- (2- Ace - 7= enzaf ur an- 4- -1- -di fl uoro
o SRR R G il 1-(o-pymcyimatty-
RCHIaE€04/ 011899 '
3-(2-Acetyl - 7- met hoxybenzof uran-4-yl)-1-(4-nmethyl sul fo
nyl benzyl ) pyrazol e [which can also be called -
BE1s0E&Ey 1B < Z-eedR 91 hés |
nylﬁxgenzyli)r- I-(H- pyr gz o(lbg %ggwdwﬁlmﬁ%yﬁ) 6 yr%iﬁm}i c£_rP
gso(be cgllqy F-Eihylswlinyl-i(4-ngthozy-A3R)- teirkh oo fotseyiexypbsny)]- V-
q@&ﬁg§yphenyl]pyrazole [which can also be called
-(2,3-Di fluorobenzyl)-3-[3-(2, 3-df | uor obenzyl oxy) - 4-
nmet hoxyphenyl]-1 H pyrazol e];

33%192%3@3@ lﬁ@@ﬁ@&%ﬁﬁ%@@é}?@. n:g%g%yﬂm%u RXR%2 Sso be

[ can al'so bé ca
celled3-[4-Methor wBd Ry tenaty)irafuramsidnyryquy8nl-(1F propyl)- 1H-pyrazole];
H- pyrazol e] ; - ‘ , '

1- (2, 3-Di fl uorobenzyl) - 3- ( 3- hydroxy- 4- met hoxyphenyl ) py
I-Beglylsulfontyl-84(4-omthoay-3 €3 Retetrahydrofuryloxyphenyl)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)-tetrahydrofuranyloxypheny!]-1-(2-pyridylmethyl)-
1H-pyrazole];

3-[(1-Cyclopentyl-3-ethylindazol)-6-ylJpyrazole [which can also be called 3-[(1-
Cyclopentyl-3-ethylindazol)-6-yl]-1H-pyrazole];
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cal | ed
1-(2,3-Di fl uorobenzyl)-3-(3-hydroxy-4-met hoxyphenyl)-1
H pyrazol e]; 15

wozoﬁa/éga4ﬁcety| 7- met hoxybenzof uran-4-yl)-1- (gcﬂﬁézﬁ%/ol?f‘x%y
| )pyrazol e [which can also be called

3-(2-Acetyl - 7- met hoxybenzof uran-4-yl)-1-(2- net hyl benzy
|3)-(4I-Nﬂetpy)qaz-(@fﬂlé)}tetrahydroﬁ;rylox henyl)pyrazole-1-ylacetic acid
gy%]g E’BX;R\}\ tetrahy%lro alz};/rl oxypf){ercwCacl [EV cgﬁaénalso
XY - tek ydé‘?fg@nb’@ H&lleméth-pyrazol 1-yl}acetic

3.cxk1}1 l\/bt hoxy- 3- (3R) t et rahydr of ur anyl oxyphenyl ] -1-(2-p
henet hyl )-1H 20 pyrazol e];
1- (Acetophenone 2 yI) 3 (4- met hoxy- 3- (3R) -t et rahydrofu

> Byd}s [4b Srr‘g%‘ho -3? (3R) tetrgﬁw&%&f%éﬁ%?&@%ﬂ%ﬁsEﬁe”ﬁg}?"y""

OXIP}%FPyD‘l Ipﬁ%?ﬁ%?ﬂ | - et hanone]; 25
1- Benzyl - 3- (4- net hoxy- 3- (3R) - tetrahydrofuryl oxyphenyl )
pyrazol e [which can al so be called

3- (g&ﬂwrome{hmmmm&y@ﬂﬂ)wtcﬁtypladmyﬂpﬁiz‘ﬁeanyla@éﬁ}é@Bxﬁrﬂyrhmh

il"c% open%éj ?% [%Qlﬂuof%%m@' 368t et r ahydr of ur yl oxyph

10 &atrphydoyfueangloeyifhehy] iiirazale- RY13 aceBO aig) cal | ed .
1- Oycl opent yl - 3- [ 4- net hoxy- 3- (3R) - t et r ahydr of ur anyl oxy

phenyl]-1H pyrazole]; 71 1 WD 2004/094411
IP(CEbldB&Qﬂkﬂétﬁ thoxy-3-(3R

3l eﬁ *‘-ho e ?a);yhyl(l e adrofunloxyphepypyragols [which
& Cﬂ_e Ey&g%ylgxe thyl-5-[4-methoxy-3- (3R)
&rﬂﬂﬂ:@ﬁhﬂﬁﬁ%ﬁwﬁﬂ%%u@ﬂazm) 6-y1]-1-(4-car boxyph

5 enyl)-1H pyrazol e; .
3-[(1-Cycl opentyl -3- et hyl i ndazol ) - 6-yl ]~ 1- (4- met hoxyph

yha)s 13y @R ek e
N TR ‘“?opem PRbenyD L3 dilluorsbepeylpymagle Pyich g afs be
??i];‘? 15%33% 1y E%xwéﬁnsd) -2, Balifleablenzyl)- 1 H-pyrazole];

3- [(1 Cycl opent yl - 3- ethyllndazol) 6-yl])-1-(2-nethyl be
nz 1H- pyrazol e] ;

ﬁwaﬂo@mrteymhs@:@uwnypmbu}wmw 1- (4- net hyl su

20 ﬂe&‘?@&&?&ﬂﬁ%&%ﬁ?{f OFC?FV)I'LIC C§I|1 Tlio lie @He h (frgl[éhy{egquy.
343 Mﬁé@@rmxwaﬂm-[@i -(1,2,3,4-
: tetrahydr01soqu1nolyl)carbony]methyl]-lH-pyrazole]; :

)

1-[N-(7-Azaindolyl)carbonylmethyl]-3-(4-methoxy-3-(3R)-

25  tetrahydrofiiryloxyphenyl)pyrazole [whith can also be caliéd 1-[N-(7-
Azaindolyl)carbonylmethyl]—3-[4—methoxy-3-(3R)-tetrahydrofuranyloxypheny]]-1H- '
pyrazole]; '

3-(2-Acetyl—7—methoxybenzofuran—4-y1)-l-(2,3-diﬂuoroben2y1)pyrazole [which can also
30 be called 3-(2-Acetyl-7-methoxybenzoﬁJran-4-y1)-1-(2,3-diﬂuorobenzyl)— IH-pyrazole];
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15
3-[(1-Cycl opentyl -3-ethylindazol )-6-yl])-1-(2-pyridyl m
et hyl ) pyrazol e [which can also be called

woO 2@:4j044k11Cy cl opent yl - 3- et hyl i ndazol ) - 6- y|])
et hyl ) - 1H pyr azol e 5 [(1 Oycl opent yl - - PCTrds 20000 fhyd M

-ethyli ndazol )-6-y S {)yrldlmethl) 1
- 3,;(_2@(}&%—8 rgethg@benzoﬁlran—nlﬁyl -methylsulfonylbenzyl)pyrazole [which can

abolbfc Y, Y49 |l
Bl R asya B Ak pAONAR AL MM UARNRIE L) iy
pyragglel; ohexyl net hyl - 5- (4 met hoxy- 3- (3S) -t et rahydr of uryl
oxyphenyl ) pyrazol e [which can also be called

1- Cycl ohexyl net hyl - 5- [ 4- met hoxy- 3- (3S) -t et r ahydr of ur an

5 ly(ﬂdx@lﬂhequzyl) BHB 9,8 altfbdcedtenPRoxy)-4-methoxyphenylpyrazole [which

]
c%:;(% J&ﬁ &/{1@& ytguof(\’/a%fl@ﬂf% 2%@/30@@}0{9 e%zgf r ahX_dr of ur yI

nfetlﬁ;:@lmhyi}(yHrmftdzyle}B [ 4- met hoxy- 3- (3S) - tetrahydr of uran
yl oxyphenyl]- _ 1H pyrazole]; 30
3-(3, 4-D net hoxyphenyl )-1-(tert-butyl oxycarbonyl ) pyraz

3qB 42, B%ﬂﬁdioﬁe%ﬂyl@kﬁﬂ rﬁ&h@ ph&fp dxe ﬁméaﬂ Gan also be CTlled 243

-_ thoxyphen - pyrazo ar boxyl ate
10 (®§W& &xy)ﬁewﬂm Y. ﬂi@eya@lf(m Met hoxy-3 - (3
R) -t et rahydr of ur yl oxyphenyl ) -1- (et hyl sul f onyl benzyl ) p
yrazol e - [which can al so be called

142 P@lﬂ@@rﬁmym ((mﬁpm—ﬂmmmam@omm@n also be

(TR AP S T PBRSRR T

- pyrazol - -yl } acetate 1- (2 3- D|fluorob
15 3 %f‘ @élat»f-% n{cﬁometﬂ%q 61‘?' 4-(};%? i-me{hymé %‘;%9 qg twhléﬁ/g hea? o be

03316(1 3- (@f@b@bémeﬂloax@mm&mhmydyphamdﬂ)ﬁb}nmﬁmylp-yrdzole];

- phenyl -1 H pyr azol e;

1- Benzy] - 5- [ 4- net hoxy- 3- (3R) - t et r ahydr of ur anyl oxypheny
344-Meethop-BHER)- et hiyd fudyldxyplyemana @ ,ph&tﬁﬂ"fyl)pyrazole [which can

b P A DA AR EETRT T Mo

20  pyrazole];

1-(Acetophenone-Z—yl)-3-(4-methoxy—3-(3R)—tetrahydrofuryloxmhenyl)pﬁuolé [which
can also be called 2- {3-[4-methoxy—3-(3R)-tetrahydroﬁlranyloxyphenyl]-pyrazol—1-y1}-1; |
phenyl-1-ethanone];

25 |

1-Benzyl—3-(4-methoxy'-3-(3R)-tetrahydroﬁlryloxyphe;nyl)pyrazole [which can also be
called 1-Benzyl-3-[4-methoxy—3-(3R)-tetrahydroﬁlranyloxyf)henyl]-lH-pyrazole];'

_ 1-Cyclopenty1-3-(4—methoxy—3-(3R)-tetrahydrofuryloxyphenyl)pyrazole [which can also

30 becalled 1-Cyclopentyl-B-[4-methoxy—3-(3R)-tetmhydroﬁnanyloxyphenyl]-lH-
pyrazole]; |
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pyrazol e;
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 1- phen
yl -3-trifluoromethyl-1 H 20 pyrazol e; Ethyl

wo 20020d44r1met hoxy- 3- (3R) - t et r ahydr of ur anyl ox

i
f1 uor omet hyl - | H pyr azol - 1-yl ] acet at e; ?@Ww‘wﬁsﬂ

[ 5- (4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl )-3-tri
fluoromet hyl -1 H pyrazol -1- yl]acetic acid; Isopr opyI

3- (3R hydr of | henyl i
Bl e S S e e

1-(2,3-Difluorobenzyl)-5-(3, 4-di met hoxyphenyl ) -1
H pyrazole; 73 WD 2004/094411 PCT/ US2004/ 011899
&[Elnglq'p@ptabﬁr@ﬂym}dagol) -6-y1]-1-(4-carboxyphenyl)-1H-pyrazole;
{5-[ 4- net hoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl | - 3-

‘trifluoronethyl-pyrazol-1-yl} acetam de; 5

Re[ (15Cyeapiantly t-Frethy bhda2o -6y [21-(4-methoxyphenyl)- 1 H-pyrazole;
{5-[4- met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 3-
trifluoronethyl-pyrazo |- | -yl} acetamde; 5 -

p4@1h@ycﬂﬂpﬁly¢y83-éfhyﬂ)d-atﬁb -6-3flijy-d I(anwt}aﬁlbénﬂyi)p@{"@ﬂw[w}vhlch can also be

B 'ia]“(eg%t[gts{:y ﬁyggéhﬁﬁazgl? ¥'269" Bimetibenzyl)-1H pyrazoie]:

10

15

20

30

[ 4- met hoxy- 3 (3R) -tetrahydrof uranyl oxyphenyl] -1

%@%@@%@W -sthylindezqDsb iy df-gredhyimifrodysarndinyrazole [ which can

fl5d be@UeNR{( é
1- (3, 4- Di flt(u%)dryg%gn%ﬂ% gtgly lu%irfg)tzﬁjgg)yl %5 ﬂﬁylsmonynhenzdﬁ‘l) -

. B ]oxyphenyl ]-1H pyrazol e;

1 (2 Fl uor obenzyl ) - 5- [ 4- met hoxy- 3- (3R) - tetrahydrofura

heny 1H pyrazol e;
([lzﬁ y‘l -ghylgigpzal6-yBhy-@-piridyimsthylpypdzeleyfbihich e4riZalsd be

S o S B PR BT
et hoxycar bonyl benzyl )-1H pyrazol e;

R e
hy
3—[4—Methoxy—3-(3R)—tetrah'ydrofuranyloxyphenyl]-1-[2-(6—methylpyridyl)-lH-pyrazole;
1- Cyclohexylmethyl 5-(4-methoxy-3- (BS)-tetrahydroﬁlryloxyphenyl)pyrazole [which can

also be called 1- Cyclohexylrnethyl 5- [4-methoxy—3 ~(3S)-tetrahydrofuranyloxyphenyl]-
1H-pyrazole]; :

1-Cyclohexylmethyl—3—(4-methoxy_-3-(3S)—tetrahydrofuryloxyphenyl)pyrazole [Which can
also be called 1-Cyclohexylmethyl-3-[4-methoxy-3-(3 S)-tetrahydrofuranyloxyphenyl]-

1H-pyrazole];

3-(3,4-Dimethoxypheny1)-1-(tert—butyloxycarbonyl)pyrazole [which can also be called
tert-Butyl [3-(3,4-Dimethoxyphenyl)-pyrazol-1 -yl]carboxylate];
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15

20

25

30

25 5-[4-Met hoxy-3 -(3R)-tetrahydrof uranyl oxyphenyl]-3
-methyl - | -phenyl-1 H pyrazol e;
1- (3- Fl uorobenzyl ) - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur an

~wo 266h/?99¥ﬁheny| ]-1 Hpyrazole; 30 T/Uszoocuohlssgr o

5- D nmet hoxybenzyl ) - 5- [ 4- met hoxy- 3- (SR tetra
furanyl oxyphenyl ]-1H pyrazole; 74 WD 2004/094411
PCT/ US2004/ 011899

3- (3R) -t et r ahydr of ur anyl ox

%4 fo Ohe%Q3ﬁS1tet{apyq5t9$1%g@qyg henyh: i Gethylsulonylbenzypyrazole.
[vﬁh&?&aﬂt&fsﬁzb)élc)iﬂei 1 - NIBh B Xy. (ﬁ{)(tgt@hﬁgﬁhﬁmy&gﬁﬁéﬁgﬂqyl ox

Wé%o -trifluoronmethyl- pyrazol €;
Qn‘fth)ﬂ Rikenz3( 1ZRyyrazelelahy dr of ur anyl oxyphenyl ] - 1- phen
yl -1 H pyrazol e;
1- Cycl ohexyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyp
Feprpbl-21 - pymethot ye3-(3R)Qetfhgio futangloxyphenyl]-pyrazol-1-yl} acetate;
enzyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -
1H pyrazol e- 3- carboxyl at e;
11 -@Srzifluotobbubyljel-Hanyth Syt BER) tettahpdry fhradyloaypyeryXyHeny
;’r 1 H pyr azole; 15

%kt hoxybenzyl-) - 5- [ 4- met hoxy- 3- (3R)-tetrahydrofura
nyI oxyphenyl ] -1H pyrazol e;

L e R bRl S by of urar
1- (2- Met hoxybenzyl )- 5- [4 mst hoxy 3 (3R) t et rahydrof ura
nyl oxyphenyl ] - 3- net hyl -

FRenR gk A By WY Py SRl oA bh

Widole: 3- met hyl -1 H-pyrazole; 25

§ (2- Fl uor ophenyl )- 5-[ 4- met hoxy- 3- (3R) - t et r ahydr of ur an
yl oxyphenyl ]-3-nmethyl -1 H pyrazol e;

3-'[4 ﬁde%k? r3lo(]@ﬁ§ d?of[lr ﬁ)&?éggﬂfI ﬁ%u&%“e%)é%eﬂ;ﬁf £h-

ylI oxypheny
pBazgoke; Met hoxy- 3- (3R) t et r ahydr of ur anyl oxyphenyl) 1H py

razol :1-yl]acetic acid;

5 -[4—Methoxy-3-(3R)-teirahydroﬁ1ranyloxyphenyl]- 1-phenyl-3-trifluoromethyl-1H-
pyrazole;

Ethyl [5-(4-methoxy-3- (3R) tetrahydrofuranyloxyphenyl) 3- tnﬂuoromethyl 1H-pyrazol-

1-yl]acetate;

[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-yljacetate;

1-(2,3-Difluorobenzyl)-5-(3,4-dimethoxyphenyl)- 1 H-pyrazole;
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75 WD 2004/ 094411 PCT/ US2004/ 011899 N- Cycl opropyl -
{5-[ 4- met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - pyraz

ol-1- yl} acetamide; 5
wozol}k/(L Hf?r opyl - 2-{5-[ 4- met hoxy- 3- (3R) - t et r ahyqdrRbddka¥doOX
phenyl ] - pyrazol -1- yl }acet am de;

3 Et hyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl
- 1-(2-net hoxybenzyl) 1H pyrazole; 10
cl ohexyl - 3- et hyl - 5-[ 4- met hoxy- 3- ( 3R) - tetrahydrofur

Igﬁ WJ@@W}- -{i ’H—H}?Wéi'e’r(ém -tetr ydrofuranyloxyphenyl]— -

diflBSRmEtyBp Ghddil 1=} Jcéta,gﬁjehoxy 3- (3R) -t et rahydr of ur anyl
oxyphenyl']-1H pyr azoI e;

Et hyl 3-et hyl - [ 5- (4- mat hoxy 3- (3R) -t et rahydr of ur anyl oxy

- I
S B 95 2 e R ey o bmnyonmhenyll->
thiflpdromethybpyrpivdiiyyljacdtkingmler azol e; 20
. 5-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl]-1-(2-p
henyl et hyl ) - 1H pyr azol e;
- {Bkiethpky-3-(B R)-rertiydrofiurdn (I GEphéglF Bty detal b e iy 16ky iy
I1-1 H pyrazol e-3-carboxylic acid; 25
1- (2, 3- D et hyl phenyl ) - 3- et hyl - 5- [4 nmet hoxy-3-(3R) -t et
10 r-ahgedrmfmbaﬁyl)xsxwh@mxlyls-d3Rb*temyc&am}@;yloxypheny1]-1H yrazole;
1- (4- Fl uor ophenyl ) -5-[ 4- net hoxy-3-(3R) -t et rahydr ofpur an
yl oxyphenyl ] - 1H pyrazole; 30
Sl -Brethoki- mm)de&b}ﬁ,awfam%q&%}iénﬁr{ - mh&%ém?aroé&?)) fret
rahydr of ur anyl oxyphenyl ]-1H pyrazole; 76
DUelh94411 PCT/ US2004/ 011899 3 Ethyl -5 - [4 net hoxy- 3
-(3R)-tetrahydro furanyl oxyphenyl ]
-1-(2- et hyl phenyl )-1 H pyrazole; 5
15 11(36‘EDBBWZQhehZYé)z ﬁrmyth@cx-&(r@rmma&yd@@@mlomhmﬁﬁﬁﬁmramle
anyl oxyphenyl ] - 3- net hyl - 1H -pyr azol 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)- 1 H-
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- (3, 4- D net hyl phenyl ) - 5-[ 4- met hoxy- 3
- (3R) -t etrahydr of uranyl oxyphenyl ] - 3- net hyl -
1H pyrazol e; 10 2-

wo 2d02nds411VEt hoxy- 3- (3R) - t et r ahydr of ur anyl oxyghyeH¥shdaroRkbAZ
ol-1 -yl} -N phenyl acet am de;
N-, N-Di et hyl - 2-{5-[ 4- net hoxy- 3- (3R) -t et rahydr of uranyl o
xyphenyl ] - pyrazol 1- 15 yl} acet arri de
heny [ 4- met hox

Ll-F&é?hW% ?iﬁ rhgmﬁa(?él @%@Mm{wwylgxm?w]rrmﬂhﬂ 1H-pyrazole;

1H pyrazole; 20 1- {1
- Benzyl - 5-[ 4- met hoxy- éi’)&?d) t et rahydr of ur anyl oxyphenyl
1- (&ﬂnwpmp -544- rgqﬂjuoxgﬂq figrahgdrofuranyloxyphenyl]-3-trifluoromethyl-
5 ];ngtgﬁq - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny
)yrazol -3- yl) ethanone; 25 {
Benzyl 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny

4 BN SA 30 s bR IRBRG - Lshepyt I PEIRERIFOf ur any

I oxyphenyl ]-1H pyr azole; 30 77 WD 2004/094411

P 11 .

87{%4%&1? RS R ey GRS T T2 et

10 -1-(3-nitrophenyl)-1 H pyrazol e;
t hox 3R) - t et.r ahydr.of ur anyl oxyphen

Estéﬂ Ryl 51¥4 E&H’@t‘ﬁﬁ HéﬁﬁWjimeaméoxgyheﬁHr pyrazole 3-
chyoﬁyléteu fluorob enzyl)-5-(3-fl uoro-4-net h_oxypheny1 )-1
H pyrazo | e;

5- (3- Fl uor o- 4- net hoxyphenyl ) 1- (4- met hoxycar bonyl benzyl

1)-Bé|dﬂ‘ R AARLBKy-3
1-(2 y fl uo’r(}(’) bé%;)ytetrahg dIOfuranyI%;g?hengl] 1:;,‘1 -pyrazole;

15 R) -t et r ahydr of ur anyl oxyphenyl ]-1 H- pyr azol e;
1 (3 Metho*{ybenzyl)-S [4-methoxy-3-(3R)- tetrahydroﬁlranyloxyphenyl] 1H—pyrazole

1-(4-F lnorobenzyl)-5 -[4—methoxy—3-(3R)-t.etrahydrofuranyloxyphenyl]— 1H-pyrazole;

20 1 -(2-Methoxybenzy1)-5 -[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl- 1H-
pyrazole;

1-(1-Butyl)-5 -[4—methoxy—3-(3R)-.tctrahyd.roﬁlrany-lox'};phenyl] -3-methyl-1H-pyrazole;

25  1-(2-Fluorophenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl}- 3-methyl-1H-
pyrazole :

| 1-(4-Chlorophenyl)-5-[4—methoxy—3-(3R)-tetrahydroﬁlranyloicyphenyl]-3-methyl-1H-
pyrazole;
30
[5-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1 H-pyrazol-1-yl]acetic acid;
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5-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1-(4-t
rifluoromethoxyphenyl)-1H - pyrazole; 15
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ]

WO 2%0;,0§4gnpyri dyl)-1 H pyrazole; 1-(2-Benzot p&'ﬁﬁ%o%(}uﬁ%

10

15

20

25

30

4- met hoxy-3 - (3R)-tetrahydrof uranyl oxyphen
H pyrazole; 20
1- (4 FI uor obenzyl ) - 5-(-3- f | uor o- 4- met hoxyphenyl ) - 1H pyr

@Zcfyalompwo%& AR RA R Ca e
acatm(:?&eﬁhenyl et hyl)-1H pyrazol e;

5-[ 4- Met hoxy- 3- (3R) - tetrahydrofuranyl ox' yphenyl ] - 3- net
hyl -1-(4- trifluoronethoxyphenyl)-1 H pyrazol e;

- met h
e e R TR A R LA P
)QmﬂtﬁmgiA‘u‘-All PCT/ US2004/ 011899 _
5- [ 4- Met hoxy- 3- (3R) - t et rahydr of ur anyl oxyphenyl ] - 1-[ 4-(
4- nor phol i nyl ) phenyl ]-1H pyrazol e;
BEQS-H 4imethory- mnmwﬂiy@mﬂmﬂlemmaﬂh OX(@ ivetiryxlybent yhH-DH-
I azof e; 5 1-Benzyl -5-(3-fluoro-4-nethoxyphenyl)-1
MBVrazol e; ' |
1- (2- Met hoxyphenyl ) - 5-[ 4- net hoxy- 3- (3R) -t et rahydr of ura

DO TR AE T R —

furanyl oxyphenyl ] - 1H pyr azol e;

: Car h 3-(3 hydr of
e RS PP S L et 2 (3R ey Ay ofura

{5 [ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] pyrazo

acet at e;
Ef.hz(lﬁ %M@Wywﬁ53%)4teﬁ=ehxd€9®ca@tlemﬁeméﬂf&mym@f1ur an

}arjaeemghenyl ] -1 Hpyrazol e;
1- (2- Met hoxyet hyl ) - 5- [ 4- met hoxy- 3

- (3R) -t etrahydrof uranyl ox yphenyl] -1 H pyrazole; 20
s - QTR etrahydrofi - g
y[l‘ M te’ho})e("}y e—{?th? e yfkjr) ranyloxwheély]( 3h(d- methoxmhgnyl) 1H-pyrazole;
fur anyl oxyphenyl ] -1 H

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-(2-phenylethyl)-1H-pyrazole;

1-Benzy1-5—[4-methoxy-3-(3R)—tetrahydroﬁuanyloxyphenyl]-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)-tetrahydro furanyloxyphenyl]-1H-
pyrazole; '
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pyrazol e;
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 1- (4- m
et hoxyphenyl)-3-nethyl -1 H pyrazole; 25

wozt%u[)ﬁd\(bt hoxy- 3- (3R) - tetrahydrofuranyl OX.‘/PJFHAMW%H% m

10

15

- 20

25

30

et hoxycar bonyl - 3-t hi enyl ) - 3- net hyl - 1H—pyraz§
1-[2-(6-Fluoropyridyl)]
-5-[ 4- met hoxy- 3- (3R) t et rahydr of ur anyl oxyphenyl ] - 3- net

%ﬁh,yﬂ]gﬁ) %5% R ?etr )%:é’fg'a%}glg)%}/lp%géﬁ]l} ~(2-methylphenyl)-1H-

Pyrizbidyet hoxy- 3- (3R) t et r ahydr of ur anyl oxyphenyl ] - 3-met h
yI- | -(2-pyridyl)- 1H pyrazole;
1-[2-(6-Chl oropyridyl)]-5-[4-nethoxy-3-(3R)-tetrahydro
-BEYoaBROMYL [4d-mth dtAnRoAZ 8o xyPhenyl]-3-methyl-1H-
f¥%4 Carbox?@heLyl) g§%2¥%gshoxy 3- S&Q)REtrghydrof%ra
Przelyphenyl 1 -1 H pyrazol e; -(4- Carboxyb
enzyl)-5-(3-f|uoro-4-hethoxypheny|)-1 H pyrazol e; 10
5- (3, 4- D net hoxyphenyl ) -1-(4-fl uorobenzyl)-1H pyrazol e
1-3.4DiBsthylpheny ) Froldymp tthowpt 3-SR {tetrabpdra bxanytepiphienyl]-3-methyl-
F%p Qle and physi ol ogically acceptable salts
wherein in each case the conpound can be 15
in the formof a mixture of enantioners such as the

R S e e

- plicaghetpgagr . According to a further nethod aspect ' of

the invention, the conmpounds of fornulas ||, II, Il
IV, V, and VI are s€elected from 20

ﬁ,l\( ﬁxe%g@izommrﬁétmwﬂeméa@my@h@fbylwoﬂymmh -Byrazol-1-
(3 Cyclopentyloxy 4- met hoxyphenyl ) - 1- ( 2- net hyl benzyl

b%FF

3 (3 Cyclopentyloxy 4- met hoxyphenyl ) - 1- (2, 3- di f I uor obe
pyr-azo

DRt pasme ) metborecnGR) sty Cussplepher sk

gybﬁighg. 3-(4- Met hoxy-3-(3R)-tetrahydrofu
yl oxyphenyl ) - 1- (2- met hyl benzyl ) pyr azol e

1-{1-Benzyl-5 -[4-methoxy-3-(3 R)-tetrahydrofuranyloxyphenyl]-1H-pyrazol-3- |

yl}ethanone;

2-{1-Benzyl-5 -[4-ﬁleﬂ10xy-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)-tetrahydrofuranyloxyphenyl]- 1 H-pyrazole;
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25
1- (2, 3-Di fl uorobenzyl) - 3-(4-net hoxy- 3- (3R)-tetrahydr of
uryl oxyphenyl ) pyrazol e

woz&m&auf$1n°benzyl) 3- (3-cycl opentyl oxy- 4- Wﬁﬁ%&é&ﬂ%?ﬂ%l)

10

15

20

25

30

e (4- Met hoxy-3 -(3
R) t et r ahydr of ur yl oxyphenyl ) pyrazol e 3- (4- Met hoxy- 3

51[3 RYetilrahRRS) &aﬁw&&mpﬂaﬁwﬂeﬁy@s(rﬂeﬂwmt@t}ﬁﬁszalaaﬁyn@z

- mw@ﬂﬂ%n1nobenzyl) 3-(4- nethoxy 3-(3R) -t etrahydrof uuyl o

xyphenyl ) pyrazole 30

3-(4-Di fl uoromet hoxy- 3-(3R)-tetrahydrof uryl oxyphenyl) -

I{Q-Mealmxn&@%bﬁmhxdwfmmmbcmﬁi@mﬂhm (@ymeAbndplenylB0H-
904/094411 PCT/ US2004/ 011899

gWF§>4 Bi s(di fl uoronet hoxy) phenyl ] pyrazol e ‘

3-(4-Di fl uoronet hoxy-3-(3R)-tetrahydrofuryl oxyphenyl)p

LA e Ryes- st ate Y F8F TS Foxy pheny 1 )
1-(N- (2,3 d|f|uorophenyl)an1nocarbony|nethyl)pyrazole

5 S-Lg 4-Bi s (dlfluoronethoxy)phenyl] 1- s
i3 -F UG G RABAXYPRsRY No @R e8P ICARPRY PSR Y I Ezaﬂraéole
3- (4 D'fluoronethoxy 3-(3R) - tetrahydrofuryloxyphenyl)

1-

é ﬁ;ﬂlﬁwrpml) -Anfmster gy Ristrhydrpfiranylsxgphenyl]-1H-pyrazole;
1- (N-(2- cyanophenyl)an1nocarbonylnethyl) 3-(4-difluoro
met hoxy 3R) 10 tetrahydrofuryl oxyphenyl)pyrazol e

3- H—qucwt}oﬁ% bydyofgrap gy yrthewyl iy dhirefuoropheshoyplesnyl) L H-

éﬂ%zib%: trobenzyl ) pyrazole -
- (4-Di fl uoronet hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl) -
1-(2- nethylbenzyl)pyrazole 1-(2, 3-Di fluorobenzyl)-3

i“?e P R SRR Pl SRR &
é%e%‘%%ﬁv&ﬁ%ﬁ%—gwé o BRI R T st

(4 nethoxy 3

f)(‘b;:gﬁ G?’?S%?’ )rr{a&ﬁélll O?);’X %ir‘]fé‘lé'ﬁlg Séﬂ(%ﬁfzotleet r ahydr of ur !

oXyphenyl ) pyrazol e,

4- Net hoxy-3- (3R)-tetrah drof hen
S B RsH B g TR B 12 Py ey
ﬁﬁﬁgetetrahydrofuryloxyphenyl) 1- (4- pyridyl met hyl) pyr
azol _

5-[4—Methoxy—3-(3R)-teirahydroﬁuan&lox'yphenyl]-3-methy1-1-(4— !
trifluoromethoxyphenyl)-1H-pyrazole;

5-[4-Methoxy-3 -(3R)-tetrahydroﬁranjloxyphenyl]-3-methyl—1-(2-quinoxa1iny1)-1H-

- pyrazole;
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20
1- Et hyl sul fonyl - 3- (4- net hoxy- 3- (3R) -t et r ahydr of ur yl oxy
phenyl ) pyrazol e,

wo 208a/6fafYet hoxy- 3- (3R) - t et rahydr of ur yl oxypheiylosschibizdd’ ©

10

15

20

25

30

pyl ) pyrazol e,
1- Benzyl sul f onyl - 3- (4- net hoxy- 3- (3R) -t et rahydr of ur yl ox

5.phRRoX PR3 (8T Qe Rahydrofur 1]-1-[4-(4-morpholinyl)phe -

39?4 thﬁb£y g&(B -te??%ﬁx 8?Ury{é&ypﬁgny Y)g 3§]IH

PXﬁﬁokhthyl)pyrazole

3-[(1-Cycl opentyl - 3-et hyl i ndazol e) - 6-yl ] pyrazol e, 25

3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) pyrazol e-

§-GyFlaeretd-methexyphenyd- 1-(BmBthexyppemtly L Hrpmezdlex y pheny| ) p

yraz ole, 3-(4-Difluoronethoxy-3-(3R)-tetrahydrof

i ryl oxyphenyl ) pyrazol e-1-yl aceti c acid,

L Béyayl-6ti&-flybnoett-hythephénybet Hoxyazde; (- 3R) t etrahydrof uryl

oxyphenyl ) pyrazol e,

3- (3-Benzyl oxy- 4- met hoxyphenyl ) - 1- (2 3- dlfluorobenzyl)

p{-NMEtogyphf)1)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1 H-pyrazole;

3- (4- Met hoxy- 3- (3R) -t etrahydr of uryl oxyphenyl )-1-[ N- (1,

2,3, 4- tetrahydroi soqui nol yl)carbonyl net hyl ] pyrazol e,

B 146108/r{d -Retto OR)-R& 18 furanyloxyphenyl]- 1 H-pyrazole;

192[%)27 Azai 22]3?‘3?)car t%ﬁgl rr%at hyl] - 3- (4y rreytphoxyy]- Py
-(3R) tetrahydrofuryl oxyphenyl) pyrazol e,

ﬁ(&@m&&%yﬂzyﬁ =SORLAQKIEN B et ydto diday bx rheryiflit L i RL0H;

enzyl ) pyrazol e,
3-(2- Acetyl 7- met hoxybenzof uran-4-yl)-1-(4-nmethyl sulfo

B Ree r BR  ah
3-[3-(2, 3-Di fl uorobenzyloxy) - 4- met hoxyphenyl ] pyrazol e,
1}%@%&:@&%%ﬂ—t}ﬁaﬁ%lyls-%ﬁ)ﬁé@a\fx%&ﬁ‘@%&%ﬂlﬁiﬁ)fﬁﬁ?ﬂyizlaf%}’
?-(Z-A&etyl57-nethoxybenzofuran-4-y|)-1-(2-nethy|benzy
LR s GRS TR e
ethyl)pyrazole 10 1- (Acetophfnone 2-yl)

ra
G Pﬁ*ﬁiho&g%-?‘f%%e%% y S{B%ZM@M% RN

myazalepl e, - 1- Cycl opentyl -

- (4- met hoxy- 3- (3R) - tetrahydrofuryloxyphenyl)pyrazole,

3-[(1-Cycl opentyl - 3-ethylindazol e)-6-y1]-1-(2,3-difluo

S-fpVieyty- PyIRG2€tBydrofuranyloxyphenyl]-1- (4-methoxyphen 1% 3-methyl- lH-

I%ﬁ%él Cycl opentyl - 3- ethyllndazole) z nmet hyl b
¥y pyrazol e,

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-methoxycarbonyl-3-thienyt)-3-
methyl-1H-pyrazole; -

1-[2-(6-Fluoropyridyl)]-5- {4-methoxy—3 (3R)-tetrahydrofuranyloxyphenyl]- 3-methy1 1H-
pyrazole; '
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15
3-[(1-Cyclopentyl-3-ethy|indazole)-6-y|])-1-(4-nethy|s
quonbeenzyI)pyrazoIe 3-[(1- Cyclopentyl

R) - tetrahydrofuryloxypheny

WO 2(&9?/%¢1¥J’\/et hoxy - 3) (3 -yl])-1-(2-pyridyl met hyll)(ﬂ?ll;SQ@Q 0?1899
| e,

10

15

20

25

30

SLEAQVretheie XY 3 OBk ity dfilrdnyIBtyBREY ] 3ty - -e1-p Aty O 10f-pyrit ole:
oxyphenyl)pyrazole

1- Cycl ohexyl nmet hyl - 3- (4- net hoxy- 3- (3S) -t et rahydrof uryl

10P9) BN Y BF-9L[ B-m elfcy-3- R)-tetraliydrofuranyloxyphenyl]-3-methyl-
S LR ey 2 PRy mhenyt] S ety

](H-pyrazole

3- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) - 1- ( net hy
| sul fonyl benzyl ) pyrazol e,

11@#@omvopbﬂwhﬁ[dFmﬂhww@twteﬁbﬁﬂoMmmmﬁyw hedzok;
hydr of ur anyl phenyl ) pyr azol e,

1- (2, 3-Di fl uor obenzyl ) - 5- (4- et hoxy- 3- ( 3R) - t et r ahydr of

luda0atbgybenely) By arntEe4-mettostygHeygl)-oHaghealel y accept abl e
salts thereof, wherein in each case the conmpound can
be 25 in the formof a m xture of enantioners such as

3-(31-Dasiol Shed ) A - (i forbenAf)- 1 lppeigs;eoners, or can be
in the formof a single enantioner or a S|ngle

di astereoner. According to further nethod aspect of

i&-bﬁﬂe@}m' 111491951319@?1553 -1 as |, 11, 111,
{% V, i st)sgl ect ed woh H%}'ﬂ&o

3-(3- Cyclopentyloxy 4- nethoxyphenyl) 1-(2, 3- di f1 uor obe

R PDDUREY st herof e B gt e s e feape

iw ithel foray plremixiure g enaunticanerSck\E the arLDet4 41 4 mixture of

agzlgrclt!ir&hgoé %@ ?fthg fo(rg'n ofas n le enantjomer or a sin IF] diastereomer,

hobenzy cycl Gpent y1 oxy-4 oxyphenyr )
pyrazol e
(Nf(ﬁ%&gmg I%S%E’g% eny ?ﬂnP %cgég?’ %I%{P L’L‘fﬁ] ik g%%%’f)ﬁ’%nmas

I3H(ELEdemowﬁIhwxybGeiﬂﬁm.tetrahydrofluyloxyphenyl) 1-

S i By et R PEBRIRRS oy | ) pyr azol e
31(3(@d@mynnwmwxmmgpaqmmwlmmmam

3 éf qm&&gﬁ)ﬁﬁ WS’S} gzcgflléorobenzyl)pyrazole

ﬁ(B(@chpBﬂ&ﬁHF—ﬂh@éﬁch%l{eﬁW) 1t(etxﬁta&b>edz>@)‘p9fazd>19xyphenyl )-1-

EIi_1throben razQle 1-( | uor obenzyl)-3
3: @z‘l{/} @f}f%ﬁ%%é@ Xgroglrxlgxyphenyl) 1- (2-methylbenzyl)pyrazole
1@2 iﬁfﬂu@ﬁ%E’A’&?f)@tgﬂrﬁéﬁm@w&@éﬁaﬁ§&bﬁr Oxyphenyl)pyrazole

- (2- Acet hoxybénzof uran- 4-.yl) pyrazol e,
1- (4—Am1nobenzy1) 3- (3-cyclopentyloxy— -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)-tetrahydrofuryloxyphenyl)-1-(N-(2-
' methylphenyl)aminocarbonylmethyl)pyrazole
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3-[(1-Cycl opentyl - 3-et hyl i ndazol e) - 6-yl ] pyrazol e,
1- Cycl ohexyl m et hyl - 5- (4- net hoxy- 3- (3R) -t et rahydrof ury
| oxyphenyl ) pyrazol e,

wong%’%‘e ceyl 7- met hoxybenzofiiran-4-yl)-1- (;é'cf}i?stzl(?&fuo?ﬂals’;o

10

15

20

25

_30

nzyl ) pyrazol e,
3-[(1-Cycl opentyl -3-ethylindazole)-6-yl]-1-(2,3-difluo
Bipﬂhgﬂs(ﬁl)ﬂpyfoaﬁﬂioﬁy)pﬁélyl]pyrazole
t eth Ilndazole) 6-yl])-1-(4-nethyls

|
a—l(#-g)ll@f%lﬁéﬁ S q?)?ypi%// E%g dq:télhydroﬁlryloxyphenyl)pyrazo e

%é{‘ﬁl?@é‘dﬁﬁgﬁmy (3RS-@thydrb REAZ A pRbmy B Y\l k2,3- (2- pyri dyl
1- Isdbh%%@ﬂﬂé@ﬂ?ﬁﬁhoﬁﬂﬂqul)gw@mlmt hoxy-3-(3R)-tetra

§L¥3jﬁ @ié{&%ﬂ&lo%%)f@ﬂéﬁ?ﬂéo(l\?( et hoxy- 3- (3R) - t et r.ahydr of

Di fl uor obe

' ur anﬂlﬁmmepﬂ%m@aéonylmndlybhymzm ogl cally acceptabl e

BEDE RSt B MRS Ry BRA b GRRRE AR Eﬁ@?“?ﬂcﬁ“

as- t heethgpemdf)@qmioocasbonylxicthyBpahzoléeli ast er eoner s,

B LS i O A BB e °

Pr ef eetradsipgiokgphend)pyteciphar maceut i cal con‘posn tions

SREPHiButs by BRN e bip Brdemsphah Da MBphr e Tazole
RODIRIor6dthosg-3-BRG-H n%staﬁﬁ&ybeﬂ %etﬁylg%wmle

greferred aspect incl udes od of 1nhibitin

nzs@si,é‘&:rh;ﬂwpsomamkééﬁlzwgahﬂr@wloasphenwpYrazole

ﬂ@ﬁ&é@lnﬁ&ebﬁéx?oemmy%ﬁlwﬂgsay or 5 one descri bed
herein, either in vitro™or in vivo (in an ani mal,

b(AgAmmof‘?ela?ryl)aH%ﬂumethoxin} (3R)rtetzahydipfeylosyphenypyrazole, -
NAb)fiucRodREyiREL (@fne{h[)}%aﬁ '(M—t@trdﬁ@r egjr?lg%fypgﬁ%’qurazole

neurologlcal ;ﬁn r one,

elpRexymagiiedi3 fwethmspér(3khéqmab§toﬁuwlmdh¢whwazoé¢ m

ﬂﬁ‘pn%%?hﬁéﬁ PBR k|G ol Hen 151 E ShldlFony DRI,
%E%Mémnﬁﬂai(ékk@trblwdmﬁmommwn Y5 (%Mndyhmaiﬁyh};iyxawleg a
ﬂﬂﬁg&ﬂf 31(4_5%&%0%(9 E@Rf {eﬁgl%%mﬁry?t eshedléﬁlg)kgﬁc’ are not

nvemnti on
3-U4rMiethdxy-3;(3Rptehraddrabiryleryphenylpg-(1-papeipyranid, n . a

T
3-(#pefiethney’ - (BR)- dedhidntury i hos)- @f(zipy@@nmagy@pyp&uee nt.

R KR A SRR YR activity in B

zp@cmembxy Hlt}Mﬁa@ﬁ:ﬂrﬁ@kﬁh@nﬁ)ﬁﬁa&bl@ﬂtﬂ%ﬁfz &iéng from
nzar%) npai rment due_t
3-(3 enzyloxy—4 methoxyphenyl)pyrazole
3-(4—D1ﬂuoromethoxy—3-(3R)-tctrahyd:oﬁiryloxyphcnyl)pyrazole-1-ylacetic acid, .
1-Cyclohexylmethyl-5-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole,
3-(3—Benzquxy—4—methoxyphenyl)-1-(2,3-diﬂuorobenzy1)pyrazole,
3-(4~M¢thpxy—3-(3R)-tetrahydroﬁlryloxyphenyl)-1-[N—(1,2,3,4-
tetrahydroisoquinolyl)carbonylmethyl]pyrazole,

31



neur odegener ati ve di sease, nethods of treating a
patient suffering from depression, nethods of
treating a patient suffering froman allergic or

wozdom,f,gﬁmmtory di sease. All met hods Co””'v%%mszommnfsw

5

10

15

20

25

30

-~

admnistering to the patient an effective anount
conpound of the 20 ' invention. Preferably, the

b@ﬂi(éﬁtzaihéolhl)HWnmeonppmaﬁsx}oj (31pe present
mvquﬁa%gdm )%Epﬁre ared conventionally. Sone of the
known process ¥Z9e used are described bel ow.

AR- Asstﬂn-mglomﬁmﬁ&bﬁwlﬁ (%ﬁ&\ﬂﬂoﬁbe& rtypﬁ&de

3czénéentl {h%ypre ared fromknown starting materials.
F el R BT RErZoduan-HyWgl-temethy iy benyDRaBrole, bas e
R e i ety Sty efretovo
%éd&f@@?@b%?m@z‘é}w;mmgyﬂnmzm | 1 OO0 1) Base
NN H 345
om0 O ek bl el Ml las | and TV

3xeA iy aneiondersbmm-4-51) Se(@enethylbenz@)phirazs e,
°g<?'gqgt86b)})§%t%% téﬂl’rﬂébljoku%lgxyp %) -?f-gﬁ/eneﬂslylsgp)srazole N
1-(Acetophenone-2-yl)-3-(4-methoxy-3- (3R)- tetra.hvdrofuryloxyphenyl)pyrazole
I_Benzyl .3 -(4-methoxy-3-(3R)- -tetrahydrofuryloxyphenyl)pyrazole,
1-Cyclopentyl-3-(4-methoxy—3-(3R)-tetrahydrofuryloxyphenyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)—é—yl] 1-(2,3 diﬂuorophenﬂ)pyrazole
3-[(1-Cyclopentyl- -3-ethylindazole)-6-y1])-1- -(2-methylbenzyl)pyrazole,

3-[(1- Cyclopentyl 3- cthylmdazole) -6-yI])-1 (4-methylsu]fonylbemyl)pﬁ&ole -
3-[(1-Cyclopentyl-3- -ethylindazole)-6-yl])-1- -(2-pyridylmethyl)pyrazole, '

3-(4-] \/Iethoxy-3 -(3R)- tetrahydrofuryloxyphenyl) 1-pyrazole

1- Cyclohexylmethyl—S -(4-methoxy-3-(3S)- -tetrahydrofuryloxyphenyl)pyrazole,
1-Cyclohexylmethyl-3- (4—methoxy—3-(3S)-tetrahydrofuryloxyphenyl)pyrazole,
3-(3,4-Dimethoxyphenyl)-1 -(tert-butyloxycarbonyl)pyrazole, |
3-(4-Methoxy-3-(3R)-tetrahydro furyloxyphenyl)-1 -(methylsulfonylbenzyl)pyrazole,
1-Isopropyloxycarbonylmethyl-5-(4-m ethoxy-3 -(3R)-fet,rahydroﬁna.ny]phexiyl)p yrazole,
1-(2,3-Diﬂuorobenzyl)-S-(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 I,
IL, 0, IV, V, or V1 s selected from:
3-(3—Cyclopentyloxy—4-methoxyphenyl)—1-(2,3-diﬂuorobénzy1)pyrazole
1-(2,3-Difluorobenzyl)-3-(4-methoxy-3 ~(3R)-tetrahydrofuryloxyphenyl)pyrazole
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Wadswor t h- Emmons conditions with phosphonate 2. The
resulting olefin is not isolated, but heated to
i nduce cyclization [Almrante, N.; Cerri, A ;

WO zooEBQrLlZZi , G; Marazzi, G; Santagosti nopc%szooa/outs??

10

15

20

Tetrahedron Lett. 1998, 39, 3287-3290] to provi
correspondi ng pyrazoles 5. 10 Alternatively,
3- (éwbmtlbltem)dmWpﬁd@efx@lo&a#rbahmdberfyt)pmazole

335“ t e?trg%ge’g?'&gﬂ%%hyd%g’fgﬁ%% ?é'l}ﬁu{ h@&_ 3Synt hesi s,

1991, difiB¢roplpnylaminvossion@hisetiyd)blazhleim coupl i ngs using a

Bt o Phod- S rtyioardehaRen bl s .
Fabr i sbthylpyridyP9iRinScartfony@yethypfatole , 15 1997,
959-961]. Substitution on the _ﬁ%dazol e nit rogen IS

AN sy nonaeRyhgminoeazeory rethy)-3 ifiggroaesiogyS-aR-h an

appr oA fRIREyHAN)RsazbeH, LDA or K2C03 in a pol ar
aprotic solﬁ\k}gnt Thiﬂs is followed by the addition of

é+(é&1ﬂwm¢tboﬂ31 -(3Ry:tetrajypdspryloxypheryDsi(4-nispbenzpl)pyrazole

198050405y DRSS s LR Bl v

py@-@@db’b%—n@ﬂmamﬁn&fuané Oipyeazoled with the major isomer
3 gy razoles (6a). These
ng Cg‘ﬂ’g% I%emgéf?da%’?%) yf@&‘ﬁ%ﬂ:' 85 WO 2004/ 094411

. P@pbndsmwmjs&ggnetﬁbm “BR)EthhyBaeylbxph@yKpezd8L X'

6a 6b
f areh e P e e T e R g R D ytacore,
P A e S i e e
Z Su u S S S :
S e i aion s D B e heisa org e prredesa
and- @)Qlc(plznt‘l LR dabie)6-))- Di2-byrRBIAERH) Pt Lbleei t her an

Suc
??sopropyloxycar%onylmethyl 5-(4-methoxy-3-(3R)-tetrahydrofuranylphenyl)pyrazole,

1-(2,3-D1ﬂuorobenzyl)-S-(4-methoxy—3-(3R)—tetrahydrofuranylphenyl)pyrazole,
and physiBlo 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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trifluoroacetic acid, or use of a base, such as sodi um
hydr oxi de. Treatnent of the resultant acetic acid
products with thionyl chloride or oxalyl chloride

wo 288/084L At €S the corresponding acid chlori %T/&%gﬂg}?g&%nt

10

15

20

25

reaction with a nucl eophile such as an am ne

aniline) gives the acetam de derivatives 6a and 6b .

(e. g. Preferred GifCioMdudBBharmapdna byl |cbmpc§§ht[ﬂnls aérhi{mmrtghfcompound of
ﬁﬁetl c acid der| vative fL— can

S A = PRYEResh A areeabe Cé’al‘?ﬁ |ap%g°wle&6¢1én@nother active
et as digkisedHiblv. Al ﬁ}th&riﬁ'ef@i?edaﬁgéﬁ u‘k‘?ﬁﬂé@ Wlﬂetﬁd?l of3hMibiting a

he desired acetan de anal ogues 6a and
(SRAIS EFRFeiallgan éﬁ?énzgylec@apea%medtwea @w@t@aal assay or
VhEEQckted Tefny k | QRhSY
cycl ogl kyl gl k%l 1ft‘llléfhle/'% ‘é’?"gc?gg'{ ‘lmc):o @y%ﬂet ergg F?%I?EI! *%Odel or
g?r Gu%‘ém@&h opdn ahwpamled iythed tolf etreabihig saupﬂ)’ghuatneam ncmlt'ologlcal

RINERD oD Bleectlh 0180 ARBLENRT LBESAAL GONP aepre SRR 10ng

fesm zmemgry advigeitive aupaigneyt ouifecliae ahenasy ampahﬂ@m,mt@;r a method of

e O TR AT

thoyd dibdasd statesl thgritionehyiekeial kyl , het er_oal kyI : _
cycl oal kyl al kyl , heterocycljc and heterocyclic-al kyl
groups.) 3-Aryloxy and 3-heteroaryl oxy pyrazole

deri VMEﬂhM@Soﬁlﬁe 'irhentidbpxﬁclﬁ@e bt e noviRited R mdtodd oY Enlﬁﬁcmg
het er oar% %ﬂ are epar ed by cross coupling reaction of
BYEEHIGR b Pafiephin sy such erhagrsmny is deséiedlneiBodigr eatiop pentiont

ﬁﬂl’eﬂhg’ $oml dbghitien RLESARGE oPflechibe, %tﬂ&ishﬁstfeat ﬁ% P ving a
@ﬁpger catal ysts include copper diacetate, copper ( ﬂn
Fifegt iyl ving decreagedhe P Ilf?’elSHﬁFtb@@rﬂéﬂ@@m@PD%G@ymp activity in

Mtplahénze&ethﬁ&c Bf %@atﬁﬁl 9 Q{I&E Lfreﬁno ﬁnpamncnt due to
- di chl gr oet hane, 86 200
iy fg350, merb@ds eﬁma/aw@antbwé@gng |ﬁ’®m deression,

tth6dsho Bdating o fililm QREGRY! E(ljrg ?di‘]}e%?(cyo?{ﬁglammatory disease. All

pyrrolidine. Afternative
rscm@%seao@aﬂﬁ ashymnipipring o] the mmm&cmmnt efertompeingieat the

ihPerfi ﬁﬁ escribed previously for

3- pheﬁyf&gxyr i p?gﬁlné}ﬂq I c%" utilizes an Ul man type
coupling -reaction starti ng W t h i odobenzene and 35

hydr hm ec

Pal eraE K ‘lt“i“'meﬁgn bEE MR é“veﬁm EETATE: gliepafei@w@mwllwome
of-tliplaiopal frooeygeh dray bz)rrliblﬂyd ael desteides belowlS AAp§teithg materials are.

ile The. ot her
é’eéﬂné} f %acr)lﬁr%rco% n BBI‘:PQTF?TEBHSWL‘HH SERiRe RS Snanner .

Preparation of starting materials:

1A) R?Br, base
1 s 1
RO 1B) R20H, PPh,, DEAD RO , N
l p i 2 =
HO X z RO X z
1 2

Z = CHO, COCH,, B(OR0),, or halogen
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R R Op la) RZX p Hz, Pd/C 1b) RZOH O X HO X\ 1C)
R2-B(OH)21 O X bn NN NNPd RZ NN L-R3 1 L-R3 L-R3
7a 7b 6a 10 Schene 3 Conpounds of Forrmulas Il and V

wo 20018943 YNt hesized in a simlar nmanner st artl;&gU 2509‘%18%9
0 e

- 10

.15

20 -

al dehyde 8. For these reactions, the ketone shou
protected before pyrazole formation and can be
deprotected afterwards. Suitable protecting groups
inclucge, but are .15 not limted to, ketals and

cycli etals. R OO0 R4 08 Conpounds rmul as

11 and! VL lare syntl?lesi zed in a sindza8 Mman

start@ngXrom *26t0alPdehyde TS| | | . - P\
" nda?az(j?e Dedi vat Eiges “and! Thei r UsD gs ! nﬁizbi torst\}oﬁ,
Phosphodi esterase Type |V and the Production of Tun®r
Necrosi s3Factor TNF, 4 S. Patent No. 6,262, 0408 ] 87
WO 2004/ 094411 PCT/ US2004/$xhe¢d®9 RS NY RO 9 5
Synt hesis of 1,5-pyrazol es

The starting materials for Formulas I and IV are prepared as shown in Scheme 1.

Thﬁs, appropriately substituted benzaldehydes 3 (X = CH, N) are subjected to Horner-
Wadsworth-Emmons conditions with phosphonate 2. The resulting olefin is not isolated,
but heated to induce cyclization [Almirante, N.; Cerri, A.; Fedrizzi, G.; Marazzi, G.; '.
Santagostino, M. Tetrahedron Lett. 1998, 39, 3287-3290] to provide the corresponding
pyrazoles 5. '

Alternatively, 3-substituted pyrazoles can be made from beta-ketoaldehydes and
hydrazine [Murray, W.; Wachter, M.; Barton, D.; Forenro-Kelly, Y. Synthesis, 1991, 18]
ot from various palladium couplings using a pyrazole aptly substituted in the 3 position, |
for example with a bromine or a boron. [Cacchi, S.; Fabrizi, G.; Camaio, A. Syn. Lett.
1997, 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;CO; in a polar aprotic
solvent. This is followed by the addition of electrophile R*-L-X’, where X’ is a suitable
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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A. Cross-Coupling reactions Alternatively, the
1, 5-di substiuted conpounds of Fornula IV through VII
can be 10 prepared from 1-hydroxypyrazole 10 (Schene

woz@%{ S(igﬁklldsen J., Vedso, P:, Begtrup, MPCT/@E{%@@@%%:

10

15

20

25

1053-1056. Eskildsen, J., Kristensen
P., Begtrup, M, J Oug. Chem 2001, 66, 8654-8656.
Paul son, A.S., Eski | dsen J. » Vedso, P., Begtgrup, M,
JR' Org. Chem, 2002, 67, l%904 3907). Thus, garming a

sol utdon of 1- hyH#) pyraz o430 with an elec

suc a benzl br8% de or ormacetale in

6 15 es 2-(3 B¢l Dyt R- pyr azof; | “bxi §Es)

1% ubsgqugnt tl)ea Ment wka h PO 3, 0r POBr 3R in a N-N
| ogena eg sol vent such as CHC13 yl‘ | gs 5-hal oRTL

-substituted pyrazoles 12. Such 5- hal©-I-substituted

pyrazdl es can undergo cross-couffl i ng' type reactio

with aryl boronic acids 2cheme2 B(OH)2) or can be

netal ated (e.g., hal ogen-magnesi um exchange,

t r anReedt@haif pprazoie 5 IwitKnﬂk’lyZ brdogracatatblépyefetrblst iipeyl bromoacetate)

reaction with.an ar ha| i de Z = 20 ha

S YRR od Y Bt Thb T S0 FROTEEOE % il

deti@tides Ba afid 51(5) (H@CEEU@ |\R3P@>H)3)y feddthent Wikh\eifbeHarRadid, (kuch as

uﬂgwr%%mfg%% orN_uTq '\EglLbsaQe, Fﬁgﬁh ) s%%r%x&ogllrj x|1c|1engTreatme>1<1t %f the

resultant acetic acid products with thionyl chloride or oxalyl chloride generates the

corresponding acid chloride. Subsequent reaction with a nucleophile such as an amine
(e.g., aniline) gives the acetamide derivatives 6a and 6b (e.g., L = CH,CONH, R® =
pheﬁyl). Similarly, the acetic acid derivative (L=CH;CO,, R; = H) can be treeted with
HBTU or a suitable coﬁpling reagent (i.e., DCC, HOBT, etc) and an amine compound to

give the desired acetamide analogues 6a and 6b.

Altematively, (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 with 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
(e, K,COs;, NaH, NaOH). (Rz = 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 -,
beronic acids using a copper catalyst in the presence of an amine base. Suitable copper
catalysts include copper diacetate, copper (II) chloride, etc. Generally, halogenated

solvents are utilized, such as chioroform, dichloromethane, 1,2-dichioroethane, and the
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Al ternatively, 1,5-disubstituted pyrazoles 6b can be
prepared from 2-aryldithianes 13 in a three step
synthesis. Thus, dithiane intermediate 13 can be

wo Désapaned by reaction of 5 aldehyde 3 withy B,
dithiol and a Lewis acid catal yst such as gf@g% 2061899

10°

15

20

an aprotic solvent (Hatch, R P., Shringarpure, 7.,
Vige.nr GthrmﬁOIMJ ,usdd ©hsgs  fobiede , trid@yBmixk3, dnésbiﬂypylém?ﬁhﬁne and
Sub re C of the aIk hi um du

YERiH Rt 2Bt Bt s&owi%sw% S iprpounds can be
gﬂh@sﬁ@@ n{J Blﬂ‘dhad@@ug .n?etlrﬂidsalé bﬁ:&érfb@& evildusy B Qsphlﬂyloxyrohpram,

tiion of __alcohol 14 to the protected

dinioRi wilizes 3| Bimeap ypet iR RERC T ﬁtagi?gawgo’ﬁﬁ?b&@%qw and 3-

r
ﬁ%&gbéla %@I{%&%ﬁf% gﬁoég@éx% 10! Pédé:ﬂ@&t D Paschelke, G Vylgchtel

Hs(Kohp,) WsK: (pgvék@tyz@enm)z-pmﬂldmwsl, H§~P=m©48%926 Fiad AMar. 18,

%@&Hgﬁfg@ I?g?!ns ol ue nrggy %éﬁn%%b ﬁn% %ﬁﬁg O" 7)

RO X NN CI L 3 15 14 6b R 89 WO 2004/094411
PCB US2004/ 011899 Another nethod to pr epare
di substi'tuted pyrﬁzol es of tm{)ep3 b is hr ough :
di ket ivative

con tion 5r eact P t ween
s stl? hyldr gzi ne ( muy a,

To‘é?nio?‘ J MedOChém ¢ 31°>4F§B<%‘4:160 PEnniin
T.O", et. %{rn{ J. Med. Chem N-097, %0, 1349- 13658\ The
selectivity ofRthis reaction f@f-Rzl 5 versus 1,3- L-g
di substituted pyrazol es vagjes pending the 6a
substit{ion at R8. Formatjon of the 1,5- :

Scheme 3

Compounds of Formulas II and V are s_ynfhesizcd in a similar manner stérting from
aldehyde 8. For these reactions, the ketone should be protecied befofe pyrazole
formation and can be deprotected afterwards. - Suitable protecting groups include, but are

not limited to, ketals and cyclic ketals.

Compounds of Formulas IIT and VT are synthesized in a similar manner starting from
aldehyde 9. [Marfat, A., et al,, “Indazole Derivatives and Their Use as Inhibitors of
Phosphodiesterase Type IV and the Production of Tumor Necrosis Factor ’fNF, u.s.

Patent No. 6,262,040.]
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di substituted pyrazoles are favored when R8 is an
el ectron withdrawi ng group such as 10 carboxyl ate or
trifluoromethyl, or a small group such as hydrogen.

wo 2094@s44iiing 1, 3-di keto derivatives. 16 are wﬁ&%ﬁ}alﬁwm
th sodi

10

15

20

25

acet ophenone derivatives 15 by reaction w odi um
hydride a nd an appropriately substituted et hyl
acetate. Scheme 6 15 RRO 8) R7CH2Myd ; PCC R O 9)

NaH, R8CH2CO2Et 1-51 R20 R3 15\ ROl 7 ROR
10) RBLNHNH2-HX R 8 R2@”X 0 XRa OOL/ -N16 6b
R3 In a simlar fashion, sy of the type 17
undergo reaction with apgropriateby substituted
hydrazi nes to provide target pyrazoles 6b. (Reference
Yang, Ji, et al., J Med. 2@ Chem 2004, 47(6), 1547)
Schene 7 90 WD 2004/ 094411 PCT/ US2004/011899 RI O RHO
XVR n-, 11) (MO 2CHN(CH3) 2 NRO R20 COCH2R7 O 15 17
ROR7 __, 12) RBLNHNH2-HX R N L N R3 6b

Synthesis of 1,5-pyrazoles

A. Cross-Coupling reactions

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. Eskildseg J., Kristensen, J., Vedéo, 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 oc—brornoécetate in CHCl; to 60 to 100 °C
provides 2-substituted-pyrazol-1-oxides 11. Subsequent treatment with POCIl; or POBr;
in a halogenated solvent such as CHCl; yi€lds 5—halo-1-subsvtituted 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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Conpounds of Formula VIIIl can al so be prepared using
the general procedure described above. 5 One of

ordinary skill in the art will recogni ze that some of
wo 20iesgampounds of  Formulas |, I, I, qﬁ{ysz%‘umﬁﬂsv'
and VIl can exist in differ ent georret r| cal 1soneric

10

15

forms. In addition, sonme of the conpounds of the

presenk i nvent Rane,aEggss one more asymmetric
atorrs\\/ga}p are gmbs.,dba(pabl e of \exijsting PoxtheH€igr m of
opti cgln somers—as—weH>10 afN+N t he—formof—racem c

or nonratggi c nixtures thergfaf, aied i n the form of
di aster,eoners and di astereorrerlq1rrixtures inter alia.
For exanple, in the 3- tetrahydrofuranyl structure

(R2), the carbon at eaki drRegdni i N9 R will be
chiral. XALL(\si theiﬁoégodmg%ds i ncl ud| g cls y

i somers, _ tYyar | somers;—drastereoni c es, /
racemat es, Nowtaceni &' res of enaRtQonmers, N—N
subst anthHy pur e, ayr?fﬂg@iw enantiomers, gfe

wi thin the deope of R xésent invention..

Substantially pure enantioners contain no nore than
5% w w of the correspondi ng opposite enanti omer,
A&E&Eﬁ%ﬁ?' 1\/5 aﬁuﬂz%eedtdy@ﬁol%s/% BRHe pépafea iRl Y-afyQlifiines 13 in a

than 1% optical "isoners _can be obtai ned by

thise am ﬁ)m@WSlSo i dithigredimiermediate &3 exL bensengred by arasgon of
a%%ﬂx@e@ e 0 HUGERE Sib 2 £ &¥is 1@ Hﬂﬁﬁst st a'é @@”JE@zmﬁtah @ptotic

| aster ric salts using an Optically active
sabvieok (Hnatcb,a&B » Stuingerpurend | Wisingtb, Sddal re. Eheast 187 ddidet K/2-
004 I
e e
eqbpkapnztelylsmwmmidl appmdestpod)\uwbaﬁllbdm@stlmt@rdmnanes 14. Oxidation of

S Xtur
SRR e deORkry ot PR bR SR SRty
éﬁﬁﬁih&e&flyd&ﬁﬁiersalpbmsideﬁi,Sai'sdbﬂi’mddlp@fmz@]ad 6b.di f f er ences
by nmet hods known to those skilled in the art, for
exanpl e, by 5 chromatography or fractional
crystallization. The optically active bases or acids
are then |liberated fromthe separated di astereoneric
Schewe S A different process for separation of optical
i'soners involves the use of chiral chromatography

~(e.g., chiral HPLC col umg), With or wthoat

( : ( N
cOVel onghleliebi®lo T ] 9 T
» R2O” X BuLi, HMPA
R0 ~X~ CcHO S -
3 13
6) Dess Martin Ox ~  R'O
R'0 OH 7) RILNHNH,-HX [
X .
I . Toluene, heat R20 X = )
2 = SR -/
R'07 X \j NS
L
s \3
_ R
14 6b

89



10 optimally chosen to maxi m ze the separation of the
enantioners. Suitable chiral HPLC columms are
manuf actured by Diacel, e.g., Chiracel OD and Chiracel

woz@lm@ﬂ?{‘g many others, all routinely sel 69&6}9%2‘304/0118 0

10

15

20

ic separations, with or without deriVvitizat
are also useful. The optically active conpounds of
Formulas |-VIII can |ikew se be obtained by utilizing
optically active starting materials in chiral
synt heses processes under reaction 15 conditions
whi ch do not cause racem zation. In addition, one of
ordinary skill in the art will recognize that the

éoniheumesodiarprenses Lisdisubsituedmezelss 0EPy Chis dpegh wprensation
g%Eﬁg% §7&n’1 ﬁ%két? REH aiDe i(bﬁld %ﬂgﬁmted)ﬁydﬁéme%ﬁefereﬁze

n one particul ar enbadl nent
dekpouadoskipcetdbul dfediCdm, 819611462641&@5@@@ &P.f drhy. Mech

g 07,0 1B TR RS AR i o | RS AT

NiBBbstiEEAGTEbls amibs GeiBal BO Fybstitdtort B8RSt Formatiparnt the 1, 5-

th f t he dyr.at f
BBl B e G B PR AR Sbe e
berbeyyidestiestomsihply owafmm@owfﬁiubm akshy&lttden. Sﬁnﬁg 1,3- dlketo

escr.ibed in: Dea Denni i t.or. _Recent
RS A reree e SRR (GRS 180y FEACaR MeR codh

Gpariae 4nden & fb s ylabstalPevel opment . [1n:
curr. , Pharlsr%\ﬁ. ﬂgegegy 2000:; 6(10)] (2000), 110 pp. CAN

133: 68895 AN 2000: 473538 CAPLUS; Kabal ka, George W;

~ Yakdi®b 6 Raj ender- S. The Synthesis of Radiol abel ed

Compounds via Organonetal | ic Internedi ates.
Tetrahedron (1989), 45(21), 6601-21, 30 CODEN: TETRAB
§N 0040- 4020. CAN 112: 20527 AN 1990: 20527 CAPLUS;
ns, E.8)RGHM0g; PGynt hBS radi @) Bigd|REGH,CO,E
conp J —Ratioama—¢chem (1 Bl) 9 W
7304/ @PCT/ US2004/ 011899 R ~cBcAR’ CODEN.
JRACBN | SSN 0022- 4081, CAN 95: 76229 ANS 1981: 476229
C‘APLUS The present. i nvention al so felates to useful
¢ thqegconpounds as discl osed ergi n, guch as
uti clal | y,actBFeEiNLIR ts or prlodrugs of all
g Coppoupdsnef” the present i nvengian r
salts.or ol odrlugs can be prepared. Phar. maceutNC
accept abl e sa%'s i nclude those obtained by [eac i ng
t he mai n®&onpound, functioning as a  gp Ra

In a similar faéhion, 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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base, with an inorganic or organic acid to forma
salt, for exanple, salts of hydrochloric acid,
sul furic acid, phosphoric acid, nethanesulfonic acid,

wo 2anqalmar sul fonic acid, oxalic 10 acid, mal@GuB6isdiiseo

10

15

20

succinic acid and citric acid. Pharmaceutically
acceptable. salts also include those in which the
mai-n conpound functions as an @@'d dis reacted with

AtH_ appropri S orm e.
cal oy ﬁQZMﬁ§%8§H§3L2un] and cholli nelse
IIed in the art w1 R@TheK r eyogn ze\that

d|t¢@@H§hlts of the clainmed conpgunds nmay be
prepargsl by reaction of the conpounds w4th the
appropriate 15 inorga&?& or organic acid via-any of a
nunber of known net hods. natigely, alkali and

al kaline earth metal saltg|arg prepared by reacting

t hel2 P iMAsH6f the i ] the appropriate
base via a variety of known nethods/ The follow ng are
further exanples of acid salts t abl can be obtained by
reaction 20 wth inorganic orJ, orgagjc acids:
acetates, adi pates, alginates,RCitrates, aspartates,
beri zoat es, benzenesul fonates, . blsulfates,-

but yrat es, canphor at es, dlgluconates -

-cycl qpapbanBpf PpintikaVHbcandidee répdict abiag the general procedure

, sul f onat es, gl ucohept anoat es,
Ero0es

BEsphat es, henisul fates, heptanoat es,
hexanoat es, fumarates; hydrobronides hydr oi odi des,

2- hydr oxy- ethanesulfonates | act at es, mal eat es,
met h&We | ordingy kil pisthe |agd,y1|11nrgg%uze that some of the compounds of .

For@pdt hal gnegul/f Wa‘pﬁ%d thl cﬁh%§1st pRbifRALEe eometncal isomeric

ecti nat es. persul fates, 3- pheny pr opi onat _
Sy 4P LG poa P BS coTmeayTioh B presiRt oivFetiogeppssess one or more
dsAhin Efik @mst Al AV BRAL Ea%]e o RN hatFSe foRS do?:h@ﬁ isBRErs, as well
undecanoates. Preferably, the salts forned are
ashidr fgc &, eélrwrrm:@épttoa@p@nwormm rthereefatandnint the ®@m of
di’g%l:&g%ﬁrs "a‘ﬁ&"eﬂl%terem&fcnﬁﬁﬁg{ek ChkdY JHRacGEpt Y ?Ilngle ?’Jl Ufe 3-

conmpounds are suit as | nter nedi

té?@éﬁ«tx‘pﬁlranfybmucm &/’ D,mlg% dathen etompatihel3 -sisig positdn widlibd chinaln All
r Q9410 PCT/ US2004/ 99 th

T N S o

rmmatek,alnonracemmg emctureih ef f ematiotnerse substarithalin, pnu‘é and pure

eGSRy FF A "8 FLAROURRE b (RO nSUGRERY pure

enmmohmrsadmam a6 eozel ttah GHE wiw oﬁ&haaoraéspnbﬂdﬂlgSoppegfeeéﬂlhﬁMmer
fornulaﬁﬁgg Thus, the present |nyent|on al so

Pﬁf‘&r PRIYES T8 %y 1005 preferably no more than

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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conpositions of one or nore conpounds of Fornul as |,
I, L, 1v, VvV, vi, Vil or VIII containing, for
exanpl e, one or nore pharnaceutically acceptable

WO 20@Jobds@7 S. Nunerous standard references ar ge ﬂﬁ?ﬂo&ﬁ(ﬂks‘?‘m

10

15

20.

25

30

that describe procedures for preparing 10 vari ous
formul ati ons suitable for adm ni stering the conpounds .

accor giagple® of h@propﬁét@ NicideNare EXddie| @Sacet9ftari@it € Aibe@oyltartaric,
reparatlons are contai ned, for

formul ati on
Salnpylit 'a%g%f@ﬂmglﬁﬁblé%kc ad. piYEK IS Of (i2sisTeoms1s| 3R b separated

Aﬁ&rﬂh&an dbEuBG U SRs MSBRCHAL OR thGt phiiidal
edi tion) CPhar maceut  cal Dosage For ms: E) ?ﬂg and/or chemical

diffesmeesrehy, methRAS mswovem dfo S&Hwar sillededn t tljlps)m,c lfprr espremple, by
SRy o LR oK Rl R Bl e s R bl bre then
ébﬁ?@ﬁﬁbﬂm$6sm¥599d&s@mpemncS%MJt|on) In view of '
their high degree of selective PDE4 inhibition, the
conmpounds of the present invention can be

adm nAsdifferedt proceas Jarseparatipmi ¢fi spticRADEsmdrs I'frivblvfei; ﬂn: use A chiral

R N SRR L —

pptirestye¢hakdnyto (maxbﬁue #eeepahtion dfithe adéﬂﬂ&ﬂérls Y Suitable ch1ra1 HPLC
y and. by _infusian)

i t ramuscul ar.l ast er na

FAkBR A gt B, DR dal Gtfrecsl g b (G CHymaong many
OthHisaﬂl RAithdly sdléctibled EnzyVatic septfratfodlk| whttOsraitHAE &PRitization, are
fornﬁvéan be used ‘f or adn1n|ster|ng cﬁggﬁunds of the
k8o psefiln dhe APHGRLY ardiva gorepRuRds of Foamplss san gsvdgeshe obtained

g¢ hﬁ]ﬂﬁhﬁg \Adﬁﬂ@l@-‘icﬁ% st ARt fhfriald liﬁe‘ﬂfﬁl’cﬂfs%»ntheLé?» Heddsses ﬁﬂigr reaction

bul k ers.” The conpounds of the present Invent
EHNHB@S&@WﬁﬁP@P@ﬁé@rm&F@ﬁ@OQr combi ned with varlous

phar maceutically acceptable carriers, diluents (such

as_ sucrose, nannitol, |actose, starches) and

exci plReNdisiorraef prinaneskall in the At Ml rasgertize thefdhe compounds can

bé Biched airRrs¥ SREAC Atofid getin o goglgl?ahlea #EhS o Mx o%ﬁfa“% e

%%ents | nders di sin egr ants reserva | ves .

| dét'SC. fIn ome amicelar Fmbodimentt ﬁleawmm)tmaiSI irk deutdiaivd. Such
e
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plde@ém997nvxﬁnﬂ¢saubed 8. W%@Na@%%ﬁm and 6,334,997, deuteration
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i nventions, including aqueous and non-aqueous
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asn@eseribd HeMb&nK DeiMs i0); Editor. Recent Advances in the Synthesis and
Applications of Radiolabeled Compounds for Drug Discovery and Development. [In:
Curr., Pharm Des., 2000; 6(10)] -(20(50), 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(2-1), 6601-21,

CODEN: TETRAB ISSN:0040-4020. CAN 112:20527 AN 1990:20527 CAPLUS; and

Evans, E. Anthony. Synthesis of radiolabeled compounds, J. Radioanal. Chem. (1981),



5 the art such as water and suitable excipients known
in the art such as preservatives, wetting agents,
sweet eners, flavorants, as well as agents for

wo 2600baif Yi ng and/ or suspending the conpo 504%5‘{%99
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i nvention. The conmpounds of the present invention
be injected, for exanple, intravenously, in the form
6#(122, PSBt SORENTRATRN IBSN{0020408 101N Opr76728r AN 1983476229

&@r@jsso possible. 10 Suppositories for rectal
adm ni stration of the conmpounds of the present
i nvention can be prepared by m xing the conpound with

a sui nt. sugh as co butt.er,

ai | oopar e Bt B RER B HReE GPGE Bt of Siisamapinnes dplosed

vagmmﬂch asjphannmemactaup AcoeptablB altsbr piddfigk @F Bl &e Bmpounds of the
?%‘}e% ng eam gel , paste, foam or " spray

PSR v egtio HOFaS FEPradieEs oo tteopltexa@ecéct?hﬂémaceuncany

ad’cgﬂ:ﬁﬂe s ,mcﬁ&ﬂéhhcﬁs@'ob@ﬁﬂe@ b§ bl e M&n&ﬂﬂ%ﬁ&ﬁoﬁlﬁg as a

@ or 10|cal admi ni stration, the pharnmacedtica
i ’6‘ﬂ EABA OF STEARIC AR t9 & falt, for exameple,crlty efmtimchloric

Jv.dld]ls[ﬂﬁﬂicsamd PhbPASric Edwlrﬁétﬁ)ﬁ%uli%%%@ﬁs E%qbaiorﬁ%ﬂ?lc acid, oxalic
sl uti agns, past es, y,f wders, sprays,
aqif tagleie asidy suggimicrac gt ¢1oie acpl. th@rmmemtlcaﬂyepcepableosralts also

RS e thdsk fﬁoprl‘%l?'theaxgmn @bﬁg&ﬁﬁ'ﬁﬁbtﬁgy asainsgch& nvao Isréacted with an

transdermal adm ni'stration-via neans suc
IPPECRE At b to et legs sodiemop@issiuor, maltiat] orgnesiiid, abh@nfued, and

e S0 _can
UM eTh00 13 WPLELAER. Bl 30620 B B0 G g
daimed comprandompy bie gsgaed:b}t’]ﬂ!laﬂgm otShd @n%]ﬂaﬁ?dsﬁﬁﬂﬂgnb @Ppropriate
re nhal at i int orm of a
R of SRAb St MR R B ooy Alam el alkal
a@dIaUmllmsarmrmstuBMm Sie(p?SparéEl(’jﬁ@ &Q&tﬁ@&tﬁ E&ﬁ]’iﬂﬂnagl prﬁe ifnfition
198 Bress cept abl e propel | ant
‘Qﬁletﬂ g@p lﬂ-lﬁ1 SH Bé’a‘ég%?é?‘é? Péetﬁl%é% the sole active
agent or in COITJO.I nation 30 wth other- pharmaceuti cal
$ used in the treatment of

agen h.as other agen
c gg nltT?1 \?}gféwr‘ﬁ"\gpaéie te 538r° Ta¢id sl thatsam e Abtaiged by reaction |

' withy dlvognss, oe. @' ani®tdoRts: Re¥edled nzﬂihﬂ%'tctsoraggma%%l Ccﬁ&?ﬂ%s %@p%es

b2004 094411 u32004/ 011899 channel" bl ock
8?ﬁ°8 Her Y §at°Sad Siylrtee russpesr qmmraleé;r sdigluconates,

wrﬂidﬁtaﬁﬁﬁoﬂ\MQ&S R wylﬁllﬂfé ngh%’@smqweft or Queo%gpqanoates

i:hol i hesterase I nhibitors onepezi
glycerophosphates, hemisulfates, heptanoates hexanoates fumarates, hydrobromides,

hydroiodides, 2-hydroxy-ethanesulfonates, lactates, maleates, rnethanesulfonates,
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 acceptéble for administration fo
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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rivastigimne, and gal anthamne). In such
conbi nations, each active ingredient can be
adm ni stered either in accordance with their usual
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range. The present invention further inc es rret

of treatnment that involve inhibition of PDE4 enzymss. _

theyslt bicReo HeeBHasd eI By tredtnuftesitied liﬂﬁﬂﬁ'le@éagcnt The free

sel ect i nhibjtion of PDE4 enzynes in anina '
Rasgcan th%ﬂﬂfae%ﬂedeeep@e%dyo hamceumé’rwwp?@wcmddmon salt.

| nh| bition has a therapeutic effect, such as where

such inhibition may relieve condi ti ons i nvol vi ng

neur ofR§gFaseRousymef givelstventigerapsbe pdminiiseh plope Pbray an active
r

SRRPEREALY FhEMAbA! Mo P Bl Ao D00 D i

eprrRambias, oih@mtoresgre@pmbbl}nda of Boramylasaia I, iFHi BV, t\aryL VII or VII

AR o b0 ool A0S ol e o, o

Menory |rrpa|rmsnt is mani fested by |rrpa|rmsnt of ‘the.

abil it Nlnforrra d/ the it '

fo | oulert R e e R R R B bR Jor préphing

izamas rforiilations asuftableafoy ayﬂmktenﬁg)fthdedmpbuﬁdsa@dsom to the
m assSo i at wi th._ such dJ seases as

be_a synpt
SRR RS E] SBRUTREL A ZBBHPENTE. TP RGD ARG conained, for

Qdaﬁr@ﬁﬁ'en t80 HAnabdoRg60 PhmAthad CExIMhibits, S Abef@AS Pharmaceutical
Creut zf el d- Jakob di sease, H'V, car i ovascul a

Arsogiaion (¢hement tefifioph Bharaqeptical %@fég? dormgd Te‘aigtm {Liigpgrman,

O&EIaNEnd ScRHBNLifes) Buefl e%lﬁf%%eﬁuﬁlﬁﬁéd b 84l DIRIER! Mc., as
l'oss and additional- intellectual i npairment separate .

velbas Remipeipn's Pharmpcaricnlt Saigmoesnirdnr Osell edites), 183 hbW¥s (current
{Qohreating 25 patients suffering fromnenmory-
inmpairment -in all forns of denentia. Denentias are
classified according to their cause and i ncl ude:
neur is
i Segge%%‘d_ 'g@&ﬂ%& gg@‘b;@e‘i%cggégﬁd %@ u?ﬁ?ﬁ §n tﬁé‘E&&h&%ﬂ&b of the
Meseot rlme\fgléon Gm dicadmiggerder &) annrpu@edrewswl BPE4nhhibition.

falTl s 1o u | d- -

!ghéease 9 r°n Catcg&{lﬁméqeéurc glg# & ?a%ﬁtrr%et?eﬁg I?Is 8%%@?%“311%
teexit @ntantolally r(albnaameouﬂy,anma\&@ousm uurt;a)nusclnzirgcﬁlittwismally and .

| | épgllp}%mfl létpo%ave}{ta. tv%;ﬁrslﬂldo &%%h Ajnflrgsy ocu?ar ad(.)rmm)stratlon

PCTI U82004/ 011899

Various solid oral dosage forms can be used for adrninist_ering 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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B12 or folate deficiency), CNS hypoxia, Cushing's
di sease, psychiatric (depression and schizophrenia)
and hydrocephal us. The present invention al so includes

wo 20Efobags for treating nenory |oss separat epcﬁu{zfr@%sfs’
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dementias, including mld cognitive inpairmnen

‘and age- reI ated cognitive. decline. The present

i nvention includes methods of treatnent for rrem)ry
i mpai y.ment as, . a result of disease includi

Hunt i hEtBR 1iguid; el fosaes farmsein AsoBFIFO MRS admer&%s?ra}gr@nw@unds

treating menory | 0sS from anesthetics, chenothera
MSadeﬂmﬂrﬁ e§t1<fbe¢ﬂsagepf9§ms- epgralsoccatainy wilpRle mert diluents known in
ﬁ@sffrt' WcBURBY G S &SSnid 'eigégﬁ{s l%n%)an BTkt Q0P E)yeﬁervatives,
di abet es. The conpounds o e invention can also
Wéttlus exgents, swesiencs hilwvophiserisayebi 50 Ia@nts dor nmnlsxfymg and/or

FEpEESE 00 o s 0PG50, 309 St B o B
mayebe idj eqhel,| rfmrrmcaﬁpkemntmﬁabmy, rify tipfoprh @ iad .isoRipidsterile solution.
j?ﬁ]hi bitorts 15 ,75 g known to be anti-inflanmmtory.

&' KRBT A Eﬁﬁmﬁ? $enting neuronal apoptosis and
inhibiting inflammatory responses nmake these conpounds
usef to.trea neur ode eneratlon resulting from any
di seg%%ﬁltowﬂ o feet o ri AP RARompRIB¢AL, { e present inVention
éﬂn&ﬁﬁpﬁ ard@-ﬁytrhﬂh% tBE ERARUhS thﬂWs@it%l@ Eﬂl\%ﬁ&ﬁ s8ch & cocoa butter,

(ALS), and nmul pl e systens atrop ty as well as
@fryiges g mﬂlxﬁthmwmémlst ARFBRiadens hra‘o@v@é Msmnt@n be in
{RE QSHHL 6F @Béds &?r&caﬁlf %@10 bastd, Bodat! @E@ray %%u a containing, in
ant i depr essa effects’ In ani nal

%ﬁéﬁweég Fbéﬁcm@l mm@aﬂt wehyghitebleicprmiefspasredmawn tnaths: A from

mej or depression have. demonstrated efficacy of the.

PDE4 inhibitor, rolipram wth conparable results in

some Eor tepineb admipistration, the pbﬁweﬂ@lfcalz@mgstlm eami hedn the form of
e _Ll'lll 1

c[ré?x?g %&{?}fnfeﬁgu chltgl logg%sﬁxgm ?(‘HJ gélﬂl-kpr n,a%e cfé so%ﬁons pastes,

Botdeest seeydy|and rdodnsf outetde If@'SaCB;lmhstMtIOEr onibk ekin, Bye, ear or nose.

38 h rase | b|t|on a
TG BBt B TRNECREFRE 255 GloR g Bt mch o
tReyddninaltpatddesir ol Sci . 238:2-6; Meya U, Wachtel H, :
Sastre-Hernandez M (1991) |Inhibition of
Phosphodi est erase as an Anti depressi ve Mechani sm

ai niAmd>sonomm&TaﬁerSsuﬁiblé3ﬂ)r Ramirdtéing vid irhaREQAMsdVbani¥made.

renck I ol ogj cal Markers of
or exampele for trea ent o? dl(sorg of the tes {ratory 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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Depression: State of the art. Elsevier Science
Publ i shers B.V., Pp. 209-213; Zhu J, Mx 97 WO
2004/ 094411 PCT/ U52004/ 011899 E, Wnblad B (2001) The
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ol'iTpramin the Central Nervous System
Revi ews 7:387-398]. Rolipramwas active in a nunber
alianhucmceam Carloinengic ahay h&Hh@ém@fee@wrrﬁlé‘cﬁdatm%i @bs NMDA-
Og [ ess activity [Wac H (1983) Potentlal
EEFDéSSs “&d’fl?q}ﬁlﬁt‘ifsofmﬁ{oﬂ? %tﬂ?r%i‘?d mbjtpfers (e.g., donepezil,
ﬁeésﬁgﬁmﬂ@ abd Quehth&nifdeNBEERE Bmbiatidian e&h%ﬁt@&%emem can be
Phosphodl esterase Inhibitors. Neuropharnacol og
teped GG PaRAGPEANGe Wit dhpireisyal dqange( TEDGHYT Rdmeplveénw their
fsual'@é&de 1@l depressant drug, reverses the hypotherm a
and hypoki nesi a of nonoam ne-. depleted mce by an
action beyond postsynapti c nonoam ne recept ors. '
Neur a 9-11 e .
st udlogjge \r}\)n%%gr gllglé(nrtfr%gmgi ave %}g%ferml\/%s Fat gdgee it atigt ggvolve -
tohibstioanoofiRiEddenzymesh €THua) the puesprtrisvention imglides mettiods of selective

n del s of. anti ressant acti vi - these .
B R Bt i i e o P eren st
imhibii tidoeiths taahdrapeltid BifecEBndiDas whéry pectSup@ambh iy reliéle conditions

effects of, rolipram are nedi at ed.

t he- t d
_Wg V{D%n?e'ﬁm B G prmesn Siphes %Wﬁé’? IERAEY > $SReAially opgsterm

ReRdh. SudhimeaRdds diasiie ahlrn]}ustﬁﬁ&%"tg a¥ anihhd] ironded therdd especially
SA, Suvarna N, Conti Donne JM 15 (2002)

ARl et sepecially @ hPP“@ﬁ e it orsedmuat| o ﬁgmrqwzlri,t glonecpr as
gﬁuﬁﬁmaumtrbn,l\/is@sclo@@ém&blﬁm in the PDEAD
sphodi esterase Enzynme. Neuropsychopharmacol ogy
27:587- 595]. Thus, in accordance with a preferred
enbodipERhditibR8f ﬂ@ﬁ%ﬁ&nﬂaﬂ%ﬁ%ﬁt ik At G LB ag'gleﬁﬁeéfrlﬁéj&lhty
of .treating patients suffering from nmenory g npai r ne
@u]éallﬂo“e“'f orERigrp prsl/orrihe dnabilsy e tr¢oal prevpaishynierrned uréormanon
iR a PrifthSP8REntom CoY &eﬂ%ﬂ{lf gﬁd’ﬁ carl 36 1035 Y ntom

d| sedse, Huntington's d ase, I sease
wseqisted with surhidissasds @e@ghemepdegse,@nhlzowgﬂmug Parkimach’s disease,

f-I n sshfsgﬁg P@@ clm’qué(' éteu%?erlc? ?ark%i) ocﬁ?egéel I . cardlovascular

tiinfarct dementia and neur
@@Mtv,thﬂzﬁtsa,mms‘-s well bs ags-rellatédanghites dicineascul ar
di seases, conprising 25 adm nistering an effective
anmount of a conpound according to Forrmulas I, 11, |1},
'V, \Demddtias el diseasdél thiat dﬁclﬁﬂephﬁmﬁﬁc ®igk iagal ddyhtlonal mtellectual :
acce tabl e sal.t thereof.

ent separate from memory. The present invention includes methods for treating
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 Disorders), mixed vascular and Alzheimer’s, bacterial meningitis, Creutzfeld-

Jacob- Disease, and multiple sclerosis), traumatic (subdural hematoma or traumatic brain

mjury), infectious (HIV), toxic (heavy metals, alcohol, medications), metabolic (Vitamin
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As nentioned, the conpounds of the invention also
exhibit anti-inflamatory activity. As a result, the
i nventive conpounds are useful in the treatnment of a
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ey asperty the iny enteononglugss imeitho dg fa tgktgrgsmerpery dosa fiom anesthetics,
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LR B0 SORLIAE pof AR IR e 504 Grortr
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chroni c gl onerul onephritis, endotoxic shock, adult

respiratory distress syndrome, cystic fibrosis, o
enphyBensmmpantdsrdf diie inestienaai slso hé usadt thereasehieogisémsa, bipolar

ker at.osi s, rheumatoid spondylitis,. Oost hritis,

BPRUT P arae: SRl re G8Y R aRGRTh: 4 mEHpS i be used
ohraist VAMPVRvels mnbygvelt SQASE, frérh iBddr€oifP Shdptisisi \EDE4 inhibitors
ggr nﬁé{ di sease,. toxic and allergi ¢ contact eczensm,

746 R %, B2 bR P &0 2 A8, CombisfigR, < p{eging meuronal
Spopkiidis hind Piitlibitihd Srflafniality ARPGRBI fndke BeQAconHRRBCIsBfuI to treat
are%%a, Qﬁgertrgghlc scar,s, discojid lupus : .
RATQdTRTRSTESR Zosufige  frooy pay diskase i dWVEh dRFysee) eirgkeadlzheimer’s
@ivekog eftatpleaddbrokls, @XQEIRRAILSIRSHYALRY,NEnd RNBHRA systems atrophy
&ﬁgget’s di sease, . anaphyl actoid purpura nephritis, '

hATEEL A SPEBIBI Y| sease, | eukemia, nultiple.
sclerosis, gastrointestinal diseases,  autoinmune
di seases, . osteoporosis, and the |ike. The conpounds :
can L paibitesdhave bgen shepvrdg rspduce antidepeesysat Edertssin humans
Sl ffiabgsshhQite URERSE zﬁﬁlﬂﬁlegxﬁ&aé‘ro?“tﬁﬁfekﬁ k2}[1'11ical|_ﬁtleldies in -

decreased NMDA function, su as schf zophrenia.

- pongre LmiEsring froml sjdsedeprrssion drve) demonsifatedOefficacy of the PDE4

RSAC Bhiba, whike ' PE AR bnlifes! foCk
SERRRD Db, oARC AR HER Ty ToB] BE BE Sy folitbse of
despraxaeiBadon PaBraoles M, Germd-0fandtahovedirpGnits-GoffioasF, Plomteux
L.C ;depressi-o | ar ression, and de [

§§ g%téel—fa{frggnc%z f“ﬁ’ g%@%%rgb(tr S‘g&gﬁﬁtmcs B, von ﬂerﬁ:‘l’(glf i, .%achtel H
(1988) Is Phosphodiesterase Inhibition a New Mechanism of Antidepressant Action? Eur_
Arch Psychiatr Neurol Sci. 238:2-6; Meya U, Wachtel H, Sastre-Hemandez M (1991)
Inhibition of Phosphodiesterase as an Antidepressive Mechanism: Clinical Properties of
Rolipram. In Ansseau M, von Frenckell, Franck G (eds) Bioclogical Markers of
Depression: State of the art. Elsevier Science Publishers B.V., Pp. 209-213; Zhu J , Mix
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neur ol ogi cal disorders. The conpounds may additionally
be used for"neurogenesis.. 25 The use of
trisubstituted phenyl derivatives for treating asthns,

ot her i nfl anmat ory d| seases, and for inhibi
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necrosis-factor is known W|th|n the art. See, e.g., WO

880EHIR (20011 Thd 89Bdepresddnt a.tﬂepAQt?%ﬁﬂa.%ma\{@y %ﬂe@é it iohﬁ&gn in
94/ 14742, US 5,814,651, and US 5, 978.
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di sorldes,sn adaeoienceawitive Ip;@értﬂiardbnéimeep ¢lad preieseiagantion includes

TR A5 AR IR s Bl

mgmdvglmpzannm duewibt etguig tmmegﬁammsb&a,d schizpipedel UBdrkiason’s

| %iﬁ% rggfngﬁgtﬂgx oélg%ag?‘l dé%g‘?ra‘[e) QFEEHZ g@l{ Sisease, depression,

ahire s frasnahetokd, Im@ﬂyﬁo%aacéﬁﬂr&t de@llity, multiinfarct dementia and
other neurological conditions, as well as HIV and cardiovascular diseases, comprising
administering an effective amount of a compound according to Formulas I, I, III, IV, V,

VI, VI or VIII or a pharmaceutically acceptable salt thereof. -

~ As mentioned, the compounds of .the invention also exhibit anti-inflammatory
activity. As a result, the inventive compounds are useful in the treatment of a variety of
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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of the protein huntingtin. In individuals who do not
have Huntington's disease, huntingtin has a
pol ygl ut am ne regi on contai ni ng about 8 to 31

WO 2 I“)d;@ﬁi ne residues. For individual s who have

10

15

20 .

25

30

unt1 ngton's di sease, huntingtin has a pdiSAYIPUIOHISHE

region with over 37 glutam ne residues. Aside from

ikt g BEHigetio? GRS Bvehil), thedl J&gﬁodﬁbﬁ%&ﬁod of treating allergic and -
pal ygl utam ne-repeat di seases and the associ at ed.
3iRrY disgase glaies.LoBPH ing Admipzstdring ah aifedtinn amtmtoyflaycompound

BBl RtFRRNN 1 1) ;S Wg\?ﬁg’ %{aiﬂnj \aiil ?r; %éﬂ.}agrn%%eggc;a}lx_aﬁse?table

(at axi n- a1§'); spi nocereb axia
53 thereet Sheh flissasastaies dchyipeasthngd, shrogia|braxghitis, chronic obstructive

HRRREAY, dRERP I B M shicke,, agpicoginics, atlersic

capestieitie, vehdi comunbtvite| gspnisphilio eeaabetd, sodsBX i@lammatory

-7 X4aN=-7 ) an i pal. and 30.bul bar nuscul ar )
Lot b R e, B8 SR Riitive dghich Cehis SoautrSpsion
inurg jpf ¢ire) myocifimY\Eh P 0:@ih] 0144t L1dReekil i, QAdRGc e, aduit
in_.accordance w té’] a further aspect of the invention,
{Cﬁ%}fagl)r?’ s & FYRLgme, $YsEH g]aro§1|s,e aqquagse&na, arterial restenosis,
frctey@tleios] NRrARRe ahathH6aS oAty FRG dstReRrtRX REalsO hiabetes
di sease conprjsing adninistering to a patient, _
%@@’éi DOPYIOLORGHEN Chrgnie hehshpetivei aavayy diffasst threnic obstructive
PUIRRdry Qfseie AOHTD AN Sl ALE S5 AR . a,FﬂéﬁyE&EmL,'sgﬁdr}heicl ddzema,
accordance with a further 5 enbodinent, there 1s ’
Isy iserien SyRbuEDAPTBTLS inethe| angedHitat anegt alopesia areata, hypertrophic

hR€ : r - nal | i lysi an atroph
P Bl ey O P e B Rl 9 B8 SRR nons and
BEBOEErashHR| fe osaRi,aBeghets 2disapd, norpinéledid apurpira xisphritis,
] = - e |.se spi nocer ebel | ar .
S Bdon) Reng SeRR Rk Ay SRS Fafphugfhel discass
A umgiung dgedsed, bsteoperrsulaad thedikeo (g componmds sindso be used in a

1 i I L. en especi al | human,
o et I
MMExx Binpigont eucEas seHizphrenid] Mhe cdlpodidspayals befisdd®r neuronal

SRS, IR BR R AT Lt 955, 05 S0

agent O In Cco
qivaterelewt iof DEsg diort Sxasipdd) aBoRd Rfhs agedpfesSE b a5 Nanic

{{cr eatnent of cognitive inpairnment and/or in the
PER Hen ¥ SOJENISE) cinde pressat cRsopioid i peychitric and

rietioldgidabdiSord g ThelbBirpbedds elayRH@AGKLAIS be G FbNERLHobnesis..
drugs, adenosi ne receptor nodul ators, anphaki nes
NI MA- R nodul at ors, nd uR nodul ators, and : :

chol imRes#er 86 arikubbiitliell Opienyl _Qlieﬂvativgsor}gpq‘ﬁe%ng asthma, chronic
rivastigi mne, and galanthamne). In suc '

BERNCBItiBSPR#S, alleagip thigitis,\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

inhibition activity. They also describe assays for determining PDE4 inhibition activity,
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i ngredi ent can be adm nistered either in accordance
wWith their usual dosage range or a dose below their
usual dosage range. 20 The dosages of the conpounds of

wozgﬂnggmlesent i nventi on depend upon a vari eﬁ(%‘rél‘?%oeouousw

10

- 15

20

25

30

factors including the particular syndrone
treated, the severity of the synptons, the route of

addnmthdsaforr osynthediging r @ikl eddepoRidst Nahd ogige diseiosiré@lof these
he enft C}ll.le ar cog}aouﬁg %:Bl i zed, the efficacy,

BB SR P P AR P s RICRet i ¢ profile of the
conpound, and 25 the presence of any del eterious

si de- Eﬁg cts,. among ot her considerations. The
conpo ighibiters Tat, B e toyrRseveRl P AMelioraienPsiraposisd as an

ahtitiQeader lRYdlest 3P LatdioyaleulR MEBlasE Bt %ﬁﬂ%n%oého@géf}ol from -

i nhibitors such as those known conpo S nen
alherpeclerply lesiomsrp ereat Freumeiopb mlsc@mbéoralqm-mmt lahlbﬂh,on of

mzsélugaqﬁﬁ e fwke Adapeaﬁgpéﬁl% 1F$1xtbo gogft%tge%m 'St LALLON < on

at a dosage eve genera
saspndagyigicaign pOsEtic NGrpiapk @rdq;p,respombéﬂmbio;ex& aild Ydalucmon of

A0 eubicr R bl Yo st T 5L S5 Mo el -

€bh), don ingirtemad fl uperlhe GonttOBOng o afenastt ipuEncanpaistdar ifdemia-

5 H?I?%\l/ ennlcl)lhur):’l' ggﬁ)r ﬁﬁo%%atfmgo@%@gmsoé%#%@xpressmn and

Mrﬁbyl lalsdlshiag HIV#1 BNAGuEles mﬁﬂdft it h&nﬂ%@@@l kf(ﬁtaué'nentamon of

- RSP EaSpm do ecrdong it i, Prepien B GFRROA oA e, and to

npibkghadayell deatuigiaage 5 forms can contain, for
exanpl e, 0.1-10 ng of active conmpound. In carryi ng out

the procedures of the present invention, it is of -

COUT SEhetifveRfon BQ@ E8{a8R G0 Ll@@ﬁn tf‘hg H@z&rﬁ@xﬁ%f b Qla&at;t{dﬁs%{'ae?sr
buffers,_ nmedia, ﬁ(gent s, cells, culture conditions

I RO BRI eeToR dﬁsweﬁw@b@e figedses shpreiatcopgnonipathogenis
talén. 'BRAxSMsBE of QCA@C&?@? vHidh eﬁ@c&d@g &d a&?néfg% ht%ﬁle

that one of ordinary skKi in the art gnl ze’
dherggnerpe lepdsde produgsion\p4p gattant protehehapmgtanwbzaded

ﬁd?fgllﬁ%iﬁnn'e Regih. Gar Lﬂﬁ{pléj fﬁﬁ&%%no{mkesé S?%?éantlnﬁed [ mutation -

exanple, it is often” poss
Qfl}hqmptemlnbmtmr Iigintividuels rvéhdido mof lmve alnotinpton’ adiskase t | I I
.[ l'l.

B &}ﬁ%as §h5nyg] amlﬂe rFQ g aveq‘%W | colute% e:aul ViR ng% e For
IQdﬂG' hlusly S’dﬂe hSVeafhdltmgtblhf o diskasgihmatisginass & pol?@utaﬂhx& region with

We; ?Péﬂltagun 1&siduiel eAsxcrlm H‘ tl-iunpuhgton S dlsease (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, MID (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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15 make such substitutions as will optimally serve
their purposes in using the nethods and procedures
di scl osed herein. The present invention will now be

wono%M‘ﬁr descri bed by way of the follow n%d}%_ZOOfl/O{lﬁ”
I m ese

5

10

15.

20

25

30

Imting exanples. In applying the disclosure o
exanples, it should be kept clearly 20 in mnd that
ot her Thsgindtédrdmeatvite ahaticrapt& oothetih@ni®], BRESIs provided a
di ﬂ)({:fl oied accor di t.o the present invention vvi_FI .no
a6t CLtiEys PPW&%%&P%?{S%@@ G CRpeaf expAnSopedisease
EQhsisaipl addidisteriny tb Aafih,RGcNRAYy @REmbs) alth@afeltié A\ MeRbetive
exanples, all. tenperatures are set. forth uncofrected

FROYE §F eermRoMnd pegerding g FoppylassV Bt Hergiosénpayite afigther
ahbod?RERtSthera gk }H@ﬁﬁ&f‘% ﬁgtiﬁﬁd o%aﬁﬁ%ﬁ%ﬁ?ﬂn@ﬁisea@@ .

entire disclosures of all applic patents a

pentatorabral-paikidolwyisian @trapfyBRPLA)rsdinbedrehs]lan atodiamtperd, U. S.
OV Sj i.GALi: ial 6 3.7 fil.ed
ity S PR SR 58 (R e,

spefaserehellar ataxit kypierd, epindcerbsllar BAxid O eI oAl ATbhr muscular
%%;Hh Ug;élpn%ﬂiégé %‘(%'g%steEnﬁ'gA‘It\{)PaL pEa%ent,Et)a(s%%zlil?y alhuénaxEJz( 2 [{Blageulnéélly
éfdvbthamgunBe{ Bidmpoend sdaydingftol Fytnanaslievizial dehyde 0
3- Hydr oxy- 4- net hoxybenzal dehyde (7.6 g; 50 mmol) was
di ssolved in THE (200 nL) followed by addition of :
(S) - Srteysdipsyidstdtfahey gfeednt irdBntdd. dAn We; adfnibeel Jas #sole active
tri henﬁlr&gos hi ng}oo(ﬂ:?lg. 7 9; 75 mml). The resulting
SRS O RIEANO8 511 B theg Pharmagsivical #BRrcy Sugle py @fpgrlagents used in the
feaaab af bopathatiBphitflerd afidior if Fhd Waakhendds pALHRL, Q.g.? BYLSEDE4
over 10 m nutes. The clear orange solution was Stirre
BRIDHA; P ShivEehblrkers, shlomergitodues. atprasing agasptor modulators,
SRSHARREO SMADANR 3RGHY-RdrS MEIRI r&)d&ﬁt{]or{,n YRR sterase inhibitors
hexane/ ethyl acetate determned the reaction to be
Ecrploaerezil THe s gimjRm, tandugslanthampineld Imeleoh qogthiretions, each active
BERERN &naRhdhdiSstefed $HiHY i | 4
%1‘8 mL) and extr agteed tw%é\g@%r%aﬁg%gf}}giggﬁlteg%gl %%géeu%%g%%or 2
se belev ttheir(upsd dpgagr ranget i on) . The extracts were pool ed
and washed with ethyl acetate '

The dosages of the compounds of the present invention depend upon a variety of

- factors ihcluding the particular syndrome to be treated, the severity of the syrﬁptoms, the

route of administration, the frequency of the dosage interval, the particular compound
utilized, the efficacy, tbxicology profile, pharmacokinetic profile of the compound, and

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 cusfornary for PDE4 inhibitors such as those known compounds mentioned
above. For example, the compounds can be administered, in single or mﬁlﬁple doses, by
oral administration at a désage level of generally 0.001-100 mg/kg/day, for example,
0.01-100 mg/kg/day, preferably 0.1-70 mg/kg/day, especially 0.5-10 mg/kydz;.y. Unit
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(75 mL). The aqueous |ayer was basified with solid
sodi um hydroxide (26 g) and then extracted with 3 x
150 nL of ethyl acetate (150 ni/extraction). The

i extracts were pooled, washed wt
WO z@?iﬂﬂﬂh &Tgé)ﬁzgarn@?{;%

10

15

20

25

30

ne, dried (Na2SO4), and concentrated to
g (6699 of a pale yellowoil. "H NWR (CDC13; 300 MHz)
bkttt iy S b e Sk i, o1
E&-ongs0t P ceEmp@RS: THee itedversns rR§TEBHIGRd e gempounds can be
?%r?ig%feg%é !irpiigg@'om&tfplé aggaée%patv\ﬁ &J%agé I‘e(/&ro?,nﬁor e%ﬂﬁé,'mréo
ineBe(sian. prefeetbin 90 810 3 ke/dtyr adppoinlly 00Arymetkgiden z &, dosage

(S L g 0
Synthesis o _ : _ :
oyt 7B SR HNRE PSR L e BRI FR ForsrffGpsge to be
Qﬁddersédbd;ftgg,rte%kgge o ocvu\emg?ogﬂbti,ggf?iﬁdﬁdgg?&%ﬂs,(cﬂ&u;rﬁlc))nditions
AL % BRI %WF@@&&M@%M are 6%‘§f Frpfi Fa 2o Rdngtedesy! related

thateifls thalBhedDordifary 11 G thetk)wo¥EFecd ik a8 UERS of iMekRE or value
stirring for 30 mnutes at 5C, the yell ow suspension

Wathe tedtist et coRte ia Vb thatghscasion Fgxerentpd. dlor example, it is often
botsbie BLupiEE Qb bV XYRan 2R LARRY HRafufr B afbthcband still achieve
mml) in THE (20 nL) and stirred 10 for 1 hour at room .

siawipe tinoy identiesd) rawlth dilpss efskiflOctherprtamilldiave pifigient kpewledge of

| d mperat une, .t r '
R S Bnk and 3o RBREE s (5 b B, pERGLS BT PaeRon, 1o
meke sich substidutions asnwill aptisnalip séreel theirt furposesein vging the inpthods and
L el QUak e %éﬁ; and concentrated to afford a yell ow

g{)f%% g\l-ﬁeg{:lr ystallization fromethyl acetate furnished

1.9 g (57% of :
3- [ 4-Met -3-(3R) -t f .

azol o TP PRt By et sFhed Y RS SRy RG M Silbid non
lik@ing i Sppled Hn bRy CDHELBCI0SEE of Melzs) exBmpleR It fhonldd)kept clearly

i?ﬁ' I%lsn_d 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 iﬁdicated, all parts and percentages '

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.
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4.10 (m 4H), 3.89 (s, 3H), 5.02 (m1H), 6.54 (m 1H),
6.92 (m1H), 7.25 (m2H), 7.60 -(m1lH; M [MH=
261. The foll ow ng conpounds were prepared in a

WO 2604/8bdsq¢ fashion with different 20 start iB&gr/ﬂﬁ)&%il?s]ﬁ:
A )

10

15

20

25

. 3-(3, 4-Di net hoxyphenyl)-1 H pyrazol e '
3-(3-Cycl opent yl oxy- 4- net hoxyphenyl ) -1 H pyrazole - C.
3-[3, 4-Bi s(di fl uoronet hoxgaenxk] -1 H pyrazol e D.
3-[4-Difl uoromet hoxy- 3- (S'R)—t_efr—ahydr of ur anyl oxyphenyl
]-1 Hpyrazole 25 E
@xg,;g Banzyl oxy- 4- met hoxyphenyl ) pyrazol e F.

, 3-Di fl uorobenzyl oxy) - 4- net hoxyphenyl ] pyr azol e
104 V\D 2004/ 094411 PCT/ US2004/ 011899 Exanpl e

IS 5 2

%X%‘%B%%ésl fs%gnreg of 4 %e)th%;(yﬁ (3R tel Ua%ydgofv%yxybgnzaldehyde
t et rahydr of ur anyl oxypheuyl ]-1H pyrazole Chiral O NON
o\ / FF
3-[4- Met hoxy-3-(3R)tetra ranyl oxyphenyl ] -1H pyra
zole (243 ng, 0.96 mmol) |s§olved|n DMF (8 i)
at roomtenperature and tgeate th sodi um hydride

- (75 mg, 1.86mmol) with stArring for 3 hours. The

reaction mixture was trégatgd 10 with a solution of
2, 3-di fl uorobenzyl bromd€ (0.35 nL, 2.79 nmmol) in DWF

(1 nm and stirred at roomtenperature for 16 hours.
The r Hdtirioes}frﬁhmh@ﬁybw@dehmdc 7. @ g5 mmok twas disscived in THF (200

an . Wii Bg 2 dH of' -gy&r&g‘d’ém% ”%Pﬁ’ﬂrra]ins"tg10?£§-e75 gg%gl) and

er V\ﬁS

tnphezamtbos;ﬂmd: {127 gmmﬂnomh Tab resaising solitionerhs@Bolad 03 Wkhd
acet at e gradi ent.

SusbiersRodirroneids oo rmslbres 136d barigover 10 mimies.

The clear orange solution was stirred at ambient temperature for 16 hours. Thin layer
chromatography analysis usingl a 1.:1 mixture’of hexane/ethyl acetate determined the |
rgaction to be complete. The solvent was removed under reduced pressﬁre aﬁd the
residue was taken in ethyl acetate (60 mL).and extracted tWice with 20% aqueous sodium
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) 6 2.2-2.4 (m, 2H); 3.8-4.1 (m,
7H); 5.0 (m, 1H); 7.0 (d, 1H); 7.4 (s, 1H); 7.5 (d, 1H); 9.9 (s, 1H). ES-MS
[M+HM=2232 |

The followmg compounds were prepared in a similar fashion with differént
startmg materials:
1-Bromo-4-methoxy-3-(3R)-tetrahydrofuranyloxybenzene.
4-Methoxy-3-(3S)-tetrahydrofuryloxybenzaldehyde.
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15 evaporated under vacuumto afford 327ng (90% of
1- (2, 3-difl uorobenzyl)-3-[ 4-
nmet hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 1H pyrazol e

WO 206/08446pl Orl ess oil. M5 [MrH = 387; 1H NMR 8664115960

10

15

20

25

MHz) S 2.23 (m2H), 3.8-4.1 (ni, 4H), 3.92 (s, 3H)
5.1 (nn, 1H), 5.4 (s, 2H), 6.5 (s, 1H), 6.9 (m 2H),
Example 1B: Synti@iy of 3-T4-Blethox3+d) (3 R)-tetEahylisofi-hnylokyphenyt]-1H-
pyoaatet consi sting of
1- (2, 3-di fl uor obenzyl ) -5-[ 4- nEthoxy 3-(3R) 20
t et rahydr of ur anyl oxy- phenyl ] - 1H pyrazol e was al so
fornmed, which can bd separated and isolated by
., Exanple 3). 105 WO
2004/ 094411 PCTI US2004 399 The foll ow ng conpounds
were prepared in a siv- ashjon with different
starting materials @in 5, the 5-regioi soner
was al so formed andfcoul d be y arated by net hods
known in the art chNas preparﬂtlve HPLC) : A
3-(3-Cycl opentylo -4 nethoxyphenyl)-l-(z nmet hyl benzyl
)-1 Hpyrazole 5 B.
3=(3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (2, 3- di f | uor obe
nzyl ) sdditR Wy @R! O%Qn mmeral oil, 1. 51 ol) was suspended i

h@dde! & gyﬂ o op i3 THF

3-(3-Cycl opént yl ox - met hoxyphe nitrobenzyl
(21) ml@yp@\z:gplgd vy 5° followed by addition of diethoxyphosphorylacetaldehyde

klﬁy%ag o %%/5 1%99 mha% rlﬁhl'éﬂ! (96 m%lero i@/&n%@éél ]Aﬂler gtn‘rmg for

yrazo
10 (mimAm #o‘ﬁ@ntily Iy)eu®v (s@sp@ysnbrowmtrydte{ab(mm -arselitiox yop ensthgxy-3-

A PR Bb S Bopangpiopionte (204 A ARPP 5 R Oy i

fdrrldbermw)@m tbrripleqamrmrmll 18 hoif3 a€80°C in an oil bath. After cooling to room

Fn&) ﬁbr%%_i_ IFI) ))\;'raa L eéTE tt h% aqueo{13§23HtP%4 g%gtrrg {elé HP/ ethyl
Qsefaﬂe Di Theu extma‘ewasxwas‘ﬁec( 3;R)h tweater adnddboie r vl soeyprh@sm and

Lokt AORRATHIG Sosd SR hiopfomm etk priate pmishA L &
(57%) (02 3 e Methdxe3ZB R)- te]rbhycﬁc)fﬁ?lﬁﬂbﬁypja&%)g]—lH-p%razole in two crops as .
F S R Ty P T 5P oty BB (o A0 B9 o 23 e 280, 3.55-
11Mm @f%@ftéyjﬁ) 302 {18, 6@4“(%{%59"6@6’%}5 fx-‘ls) 635 (m,2H), 7.60

) - t et r ahydr of ur anyl oxyphenyl] H" pyrazo

Fﬁnéﬁ)éﬂ$ﬂﬂtﬁbﬁ%ﬂzyl) 3-[ 4- met hoxy-3 -(3

S) - tetrahydrofuranyloxyphenyl] 1 H
The following compounds were prepared in a similar fashion with different
star’fing materials:
A, 3-(3,4-Dimethoxybheny1)-1-H-p'yrazole
B. 3-(3-Cyclopentyloxy—4-méthoxypheny1)-lH—pyrazole
C. 3-[3,4-Bis(difluoromethoxy)phenyl]-1H-pyrazole
D. 3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyi]-1H-pyrazole
E. 3-(3-Benzyloxy-4-methoxyphenyl)pyrazole
F. 3-[3-(2;3-Diﬂuorobenzyloxy)—4-methoxyphenyl]pyrzizole
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20. pyrazole M
1- Cycl ohexyl net hyl - 3-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur an
yl oxyphenyl ] - 1H pyrazole N

wo 20mlodssMet hoxy- 3- (3R) -t et r ahydr of ur anyl Oxypﬁ?ﬁﬁféz])m}'m&%

10

15

20

1-
-t
1- (2, 3-Di fl uorobenzyl)-3-[3-(
met

- phenpropyl )-1 H pyrazol e O.
3- [ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl | - 1- (4 p
yridylnethyl)-1 H pyrazole P.

-xEt h eI ul fonyl - 3-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl o

]-1H pyrazole 25 Q

3-[ 4- Met hoxy- 3- (3R) -t et rahydr of uranyl oxyphenyl ]-1-(1-p
Somtblesis 3 +-2y3-adbLobRnzyl Adthos3t@RY) - 3 -
&: Vet hoxywss- -tetraﬁﬁdroﬁu anyl oxyp henyl] - |
ALYy g&fg{z@ygxyphenyl] 1H-pyrazole

'3-[4- Met hoxy- 3- (3R) - tetrahydrofuran&g,l“g?(yphenyl] 1-(2-p

yr| dyl net hyl ) -Il1H pyrazole' T.

3- (3- Benzyl ox{~d_smthoxyphenyl ) - 1- (2, 3-di f| uor obenzyl )

- | Hpyrazole

(3R) -tetrahydre 2| phenyl ] -1-
[ I

[N-(1,2,3 ,4- 30
-1 H pyrazol e 106

_3-[ 4- Met hoxy- 3- (3R)
razlole W

N- ( 7- Azaitndohyl ) car bon
et rahydro nyl oxyphen

hoxyphenyl ] - 1H pyr azol e 1-(2,3
D|f| uor obenzyl ) - 3- ( 3- hydroxy 4- mé"thoxyphenyl) 1
H pyrazole 5 Y.

Lo Mt (Bl BRI SRR Lsab G Po.ss

mgofMwase tissotyed 3in (BRF- @ehLpat room temperature and treated with sodium

Q‘ydgldg E&Q&%ﬁg@ :]J\)Z{tg/l% st%iﬁz%@ﬂ&y%e re ctlon ; -tl}r-e was treated

witls R)seluebm ahgdrdifluoretieydyd syoptienyd.35 nit DYy aa@l)en AAME ( 1 mL) |

%‘ﬁ%{ﬂ? Q ent%;@%ﬁxg'@gﬁ%@ém (I%R}eatctlgnr\g dqlru?efduwrlt%ne){hyl acetate .

. &hd[wlashiat Wit yiwater (181} -txhﬁ,i mmﬁ@swea MO e tivkd wis frded(over

6 ey %%@%%P%%}Fﬂgd ?Ylév%?%as(r’s@)ﬁe@ 88 Pfelpeort Ailiss el

gsh@@/memwéthyl hbbtat@ﬁfaﬁ?eﬁﬂ eTuas conta1mng the compound were pooled and
t hoxy- 3- (3R-tetrah dr of uranyl xyphenyl ] - 1-(net

Y
Wﬂ{’%tf* OFYiFh eAIM 1 Hpftord I27mgs (1086) of 1-(2,3-difluorobenzyl)-3-[4-
methoxy_-3 -(3R)- tetrahydr_ofuranyloxyphenyl] 1H-pyrazole as a colorless oil. MS

[M+H]=387; "H NMR (CDCl,, 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)-
tetrahydrofuranyloxy-phenyl]- 1 H-pyrazole was also formed, which can be separated and - .

isolated by preparative HPLC (see, e.g., Example 3).
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AF.
3-(2-Acetyl - 7- net hoxybenzof uran-4-yl)-1-(2, 3-di fl uorob
enzyl)-1H pyrazol e AG-.

WO 2084/¢9d414Acet yl - 7- met hoxybenzof ur an- 4- yl)-1- %Tﬁgg({;,y)oﬁg;gfo

10

15

20

25

30

nyl benzyl)-1H pyrazole AH.
3-(2-Acetyl - 7- net hoxybenzof uran-4-yl)-1-(2- net hyl benzy
| ) - 1FFhsyfodlewing @impounds were prepared in a similar fashion with different

e NEROBNY B L B LIPS DOR 3 L3R5 LR TBINA BLE ARy e
&ﬁtﬁe@ﬁhgmofgzimmmemduﬁl as;&;g%?tweﬁmm 3-(3R)-tetr

%‘- Q%‘I(Hé’ ﬁ{é’Q Wﬁ’f% Of‘%f’hﬁ@ﬁg@ @Wﬁgﬁ)}ﬁmf’%ﬁf uran
Bl mpjyeuayéxitylw pwe&m@menﬂnur(ab dlﬂuo\robehk}ﬂ\} 1H-pyragole and

G, S eI I P g of e
IE’CTJ L&&My@%& 3Ra§§a:6ﬁ{anylblxmen§?]4\(§%eﬂ{ yitRBzya)- lH—pyrazole

met_ hoxy- -tetrahydrof uranyl oxyphenyl’] - pyr
K%A(rveobeﬁ@d) (%meylpﬁy—mmtb%mmny §l- P)ffé@ieed
S L £ P T

Ge é&%w%wnﬁbwﬂ}-éf[mthpmﬁ -(BR)- Eﬁe@tdmfumylhxs@hmﬂ]ukﬂ-pwazole
*? o Wnﬂ?&ﬁfh%‘“é’%ﬁ PUGRE KBNS B Shncclinl (T kol P
The m xture was diluted with ethyl acetate

1%?3 ?n%y%%ﬁl.%’zﬁﬂ@z“%w?t R T

of amymizble whi ch was chronmat ographed over silica gel

H S‘ll a% Blﬂuorobenzyl) 3-[4- d1ﬂuoromethoxy—3 (3R)-tetrahydrofuranyloxyphenyl]-
IH-pyrazole .

K. l-(4-Am1nobenzyl)—3-[4—diﬂuoromcthoxy—3-(3R)-tetrahydrofuranyloxyphcnyl]- 1H-
pyrazole

L. 1-(2,3- D1ﬂuorobenzy1) 3- [4—methoxy—3 (3S) tetrahydrofuranyloxyphenyl] 1H-

‘pyrazole

M. 1-Cyclohexylmethyl-3- [4—meth0xy—3 (3R)-tetrahydrofuranyloxyphenyl]- lH-pyrazole
N. 3-[4-Methoxy-3-(3R)- tt_atra.hydrofuranyloxyphenyl] 1-(3-phenpropyl)-1H-pyrazole
O. 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(4-pyridylmethyl)- 1 H-pyrazole
P. 1-Ethylsulfonyl-B-[4-methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-l-H-pyrazole_ |
Q. 3-[4—Methoiyj3 -(3R)—tetfahydrofuranyloxyphenyl]- 1-(1-propyl)-1H-pyrazole

R. 1-Benzylsulfonyl—3-[4-Methoxy—3—(3R);tetrahydroftlranyloxyphenyl]-1_H-pyrazole
S. 3-[4-Methoxy-3-{3R)-tetrahydrofuranyloxyphenyl]-1-(2-pyridylmethyl)- 1H-pyrazole o
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-

tetrahydroisoquinolyl)carbonylmethyl]-1 H-pyrazole
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10- 30% et hyl acet at e/ hexane gradi ent. Concentration of
fractions afforded 92 ng of an 10 oil consisting of a
m xture of regioisomers in aratio of.3:5:1 as

wo 288bRkA/NM ned by LCMS.  The mixture of reglﬁﬁﬁg{@@ W

10

15

20

25

taken in 1 nL of acetonitrile/water (3:2 wt
form c acid) and resolved by preparative hplc using a
Viat Ng7-@e8indslylparb@Qicd 8By vl 4-dethory-3a3R a f 1 ow rate

of t _of 35-80% acetonitril e/ water
cont%gtll};r%é] %yfﬁ@(ﬂ%@m %a‘z%l1 over 6.n nutes was . :
WlT‘[iI-(@ﬂeﬂlﬂanrbbalzw-t?:e[ﬂS(ZZQEﬁud?akniﬁoﬂ\etmtthoxyph&lyl] -1H-pyrazole

e o R L SO

Y m[amtmgka (BREEdﬁhhﬂEofﬂfan?loiﬁ)h&hﬂ] 1T2Lb@ﬁ1em9ntm -Pyridble
a Ig z{- % _gggé were concentrated_on a Genie} HT4
ottt f?\%b erdygptyrmonpheny oy gk kDAl -phenyl-l-.

retera,.ma@ghegl me = 7.61 mnutes).

cIohexyInEth I met hoxy- 3-

X UrMﬁW’EYx%rb%@ﬁth}’@qﬁﬁ y;fz@p@naﬂdf%ma@l%f :
AE e @JCy@l’oR Erﬁﬁeﬁ 4LM%BW-£3R)&B&%)¥§Q§H%§}H§)®?ixenlyg hl)%‘j Pyr}gzuorlea
1h94 oxy3pHeMy1h}>xyﬂ+( Roytetmatiyide furemydéx yabenylt loj2-@ssethylpwidyl)]- 1H-

Biepeaks exhibit [ MH =357. 1H N 4R for peak A

13, 300 MHz) S 0.80 (m 2H), 1.1-1.3 (m 3H),
AD4-1. 7 {@ychhhxyimetyl(nid-méthoxyR-BS)ngrahpidyfurByBxiptnyl)-1H-
Wroid: 97 (s, 111), 6.22 (s, IH), 6.82 (s, 1H), '
696?9 SH), 7.55 (s, 1H). 'H NMR of peak B
AEIEI.‘BMe&@@y-M-ﬂZR)-fétrﬁl}&fbf(lmlylakj)pheﬂyl]l} {m&hyisifodibenzyl)-1H-
7(m 5H, 25 1.9 (m 1H), 2.2 (m 2H), 3.8-4.2 |
P(yﬁ%Z 5.08 (s, 1H), 6.44 (s, 1H), 6.9 (d, 1H), 7.35
AT 3-(Z3ﬁs&etyllﬁ&em&)%%ﬁﬁ%4-®l)- POT3- WS008 6230 89 pyrddde:
AL PR ORI et e Y LR 0 G200
AHCS/@-AI@GX%/VWH@)@beEzc[f&aﬂEl ;ﬁpxyz Iare(r?yﬁ)eniﬁ)trmbyﬁméur an -
xyphe - razol e SO
& Ak i ov e SRyrbr e bR rartyy 1 sPramsole
AJ I-@l¢riptalyindthoxdethd)- 5q4@1&1&&9f30(‘3§?1éﬁ|aﬁy«ﬁofuranyloxyphenyl]-
4- met hoxy- 3- (3 R)-tetrahydrof uranyl phenyl ]

BYZK0l e© Exanple 4 10 Internediate B: Synthesis of
2- Acet yl - 4- br ono- 7- met hoxybenzof uran -

nggﬂﬁy' 7- met hoxybenzofuran (1.0 g, 5.3 mml) was

rssolved in glacial acetic
1- Cyclohexylmethy1-3-{4-methoxy-3-(3R)—tetrahydrofuranyloxyphenyl] 1H-pyrazole
] ’ Chiral

. and 1-Cyclohexylmethyl-s-[4-methoxy-3-(3R)-.'tetrahydrofuranylo’xyphenyl]-lH-'

pyrazole
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acid (29 nL) followed by addition of sodium acetate
(1.3 g, 15.8 mmol ). The reaction was treated dropw se
with a solution of bromne (0.26 nL, 5.26. mmol) in

woz@'/ﬁ&fi‘sﬂl acetic 15 acid (10 nL) at room t ey %5?50%8899

10

15

20

25

owed by stirring for one hour. The solVv
- renoved under vacuum The residue was dissolved in
water and extracfed threendii mes w th dichl oromet hane.
The conbi ned or extracts were washed with 2%
aqueous sodi um b nate, dried over sodiumsulfate

~and concentrate unde acuum The residue was

purified on sil Nisi ng a 50-100%
di chl or onet hane gr adi ent 20 affor d| ng the
product as avvhltes (1 00 g, 75% . 'H NWMR

(CDC13, 300 MHz) 8744 (s, 7.32 (d, 1H), 6.80
(d, 1A4)solunomof(35 4~@|s£}noxye3ﬁ321)(tgtrah3¢4)oﬁlrmtlféqmy tl&l-pyrazole (78

B0 TS FLDME, (2.l v frpied it posf, byl (60%.m o 2¢ mg, 0
yindipaxiodtimed at mosnlenn)ératmr&)for three hours. The reaction mixture was then
%ﬁ%?‘f w}/t{:.7 a ﬁ;,ﬁlbﬂ%zf of (t%ﬁc{ﬁeotéxhh cyc %gczluj:% léFr,:ngOO % 16;12316 DMF (0.8
L) Bfdrstintedl anasbiesftémiyesue\fer It phis. i Thebgirten®as dikied™ih ethyl
usin an St r a ar at ys: e reaction QO

s ShE ot aReh R AR, ARl fhson
bhd émbamates to z:l:ro rﬁg oDMESi] S\@ldihliﬁﬁsf‘cldfofnﬁtcfgr@hed EveRRIliE ALt dsmg a
30 under vacuumto afford 293

__QJ

- A03PGrRbRyH a?%qt?{gwng gr[agleﬂtet er{trftlgn of/%ractlons afforded 92 mg of an

dﬂ %Hls@ﬁg b?a Witz d; 1§<ﬁnéﬂ§maenra9b lof 35K ANNMeréEd LCMS.
6 7.28 (d, 1H), 6.74 (s, 1H), 1

thnftme of HpgioisomeFs (was téqqu n ioyi\m?) az@emﬁ@;/m@% (3:2 with 0.1 %.

P&M&%%ﬁ%%ﬁ%@ ﬁlﬁéﬁmdm@%&g aSm&elases:hﬁ 53£m 30x100 mm
- met hoxy- 2- @8/55 - di oxol an) -

é‘HE@:Fl dvidh .a4ﬂ%w Jats del{pée A gradient oty 3J 80% acetommle/water
éorﬁﬁl&gp ol %Efoprﬁf&yacgf béer 'Eeﬁd}bﬁkes (\\;Ia-s %nﬂﬂ&%@ | 28 )a ‘&'aﬁéls] i@@ DDA

of uran~ (666 . mmol ) was di ssolved 1 n
fetpctorcwes léﬂlZ@Cth- taggfa: cgm@pn ain248r gyon Baselos peﬁeh@on amj aghieved

(mtnltbr XQ Alehfhgg gg?é_?n%gjm n]i)e]ak 2 Mt\xl\ngza% 8%‘3%}9 ug% c_ogg.mgxg egch .

stirring at xture stirre
fegroismmer Werercon@vErated o2 Grngvat (IB* Serizs I Evepdtdior (s@iplyihg 14mg

RN T T .

etrdRensfumagloxyphériytiatibpnatde amdl5€xig eiclpedk Bhretstion tms = 8.15
wW.th

-n‘unutes?t hy1 cyc%%exy ethylné-[4 methoxy-3-(3R)- tetrahydrofuranyloxyphenyl] 1H-
pyrazole, each as colorless oils. Both peaks exhibit [M+H] =357. 1I—I NMR for peak A

(CDCls, 300 MHz) 3 0.80 (m, 2H), 1.1-1.3 (m, 3H), 1.4-1.7 (m, SH), 1.9 (m, 1H), 2.2 (m,
2H), 3.8-4.2 (m, SH), 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 (CDCl, 300 MEz)  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), 5.08 (s, 1H), 6.4 (s, 1HD), 6.9 (d, 1H), 7.35 (m, |

3H).
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conbi ned extracts were washed once with water, once
with brine, and dried over sodium 10 sul fate.
Evaporati on of the solvent under reduced pressure

WO2JOQ/h4491ViEd by purification on silica gel YgiR&f.s8300%

10
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.25
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acet at e/ hexane gradi ent afforded
7- nethoxy 2-[ 2- et hyl -
(1, 3-di oxol an) - 2-yl ] - benzof ur an- 4- carboxaldehyde (399

TYe fo’ll&?l%g c@fip&ihd® iere pképabiiin a Gal¥at Bashidh Vithidiferdht diQrtld
gp 7.66 (d, 1H), 7.45 (s, 1H), 6.88 (d, 1H),
ﬂb‘@ m 7H), 1.84 (s, 3H). 15 V Exanple 5 Synthesis

f T4 f o
g 13C)(o?0h€\£ﬁin¥{hyl 5ROy ggigg t%@lﬁdﬁﬁﬁﬁﬁ)%kgg}&%}yﬁ 15 ;IN«M le

0 0 20 A suspension o i um hydride_(
B7450ﬂ§>py142 é%[%ﬁaeﬂhyxy Pr (iﬁﬁewyd@ﬁnmé@lew&rpwad “hcetate
defin -
o B e B A TR Py kb ot
2.2 mol) in THE ( 7nmL). After stirring.at OCfor 30

Eixampleda sol ution of

7- met hoxy- 2- (2-nmet hyl -[ 1, 3] di oxol an- 2-

Pntptmetiat Br Bynthesiaob2aetybiybiempIBibethyxylendduraml| ) in
THE (5nL) was added and the 25 reaction stirred at

r oom 2- Aﬂﬁt@k’&hﬂﬂﬁxﬁ)ﬂﬂid’fh@h(l 6 @l 5.0uwedol) was Wissdlvedgn %lacﬁf) ficetic

I ter ooI to ro t tur

pEA D 85 Kltows b SRR ot St pest UNE P il i Teaction
e;_zg; Eraﬂéded-opw“&é‘lwﬁh h;sbluaeﬁbﬁb@mlﬂaﬂ(@ 2WBXhT 2826 aWagherd] acetic
WI?tHZ ’9’1%‘ washed with glrl neb dried over, Na2SO4i and |
et hmLy pbrpomTRmPeradre folloved by siwng fofgPnediisf Jhe solvent was
SdnlovERuBRE vackif. R2RAMON4A s BT iSARD4HE bUAARUBleB times

a.25-50% et hyl acetate/ hexane gradient to afford t
HiB dinhigrem ke e cihe roppingd oreaniy S¢BCtgyery 99ghed THI 2% aqueous

BRBKL $isRRNE (RAGVADodES Ltk nk r&o;’eé\éhﬁﬂzéd luﬁueIHEcM The

nm.) and stirred at roomtenperature fo hour s.
&51due iven p%ggech é@,ts]rha:p, gbysing e S H % mc}ﬂoromethane/hexane gradlent )

affording the product as a white solid. (1.00 g, 75%). "H NMR (CDCls, 300 MHz) § 7.44
(s, 1H), 7.32 (d, 1H), 6.80 (d, 1H), 4.0 (s, 3H), 2.62 (é, 3H).

Intermediate-C: Syntheéis of 4-bromo-7-methoxy-2—[2-methyl—(1,37dioxolan)-2'- _
yl]benzofﬁrhn ' -

.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 overnigh't.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 gvaporated
under vacuum to afford 293 mg ‘(5(.)%) of 4-bromo—7-methoxy—2[7-methyl-(1 3--
dioxolan)-2-yl]benzofuran as an oil. 'H NMR (CDCl;, 300 MHz) § 7.28 (d, 1H) 6.74
(s, 1H), 669(d 1H), 404(m,4H) 1.84 (s, 3H).
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bi carbonate and extracted with ethyl acetate three
times. The conbined extracts were 5 washed wth water,
washed with brine, dried over sodiumsulfate and

ntrated under vacuum The residue i £l
O%B%i i ca gel using hexane/ethyl acetat evi%i{(%;%o\‘;&)wgto
i sol ate 3-(2-Acetyl -7-nmet hoxybenzof uran-4-yl)pyrazol e
[nkOrinetinte mo/syna&sa of ¢Jnhe@uv»?oi [ijetﬂylﬂ(ll\ﬁé@(t)g@m&bﬁ 1]2088

d; 7.5 , 1

?%}12)0%45‘“'4‘%r tda'ﬂ?%) 4.07 (s, 3H), 2.65 (s, 3H). 10
Exanm_Brcﬁnolﬁnie&Ioﬁmf{dln?ét@yl% 3§Y&&Eﬁﬁ23/1]9énzoﬁlran (666 mg, 2.1

4-di f | uor.onet hox hydr oxybenzal d

mmol)y 3 iEse g En @éh’;ﬂd)ec?cé@ , —6M§ URf|ap argon atmosphere, and
QMtf’]rlﬁﬁfufrl GQOE ﬁ&c qt?‘ Sadﬁ&gbvgg' st1§r§1| ta’c (—gé fl’g Fhe Iﬁg@ure was

and Sodi um hy f OXI
weﬂlﬁécﬁol % fornpne Jiom, ODVIFFL(P. 83tm1551@ dmd@if) lm'IHFo@@ mlf)ovas]zﬁded

T0458 a2 1500 AR b ¥fmlel TR powred

iate p@teeuy s)dnﬁﬁ)@lcmtb)onate Cnd hextrededithred tiemes maikt ea:hy!/emetate The

nder uum _The eS| due. e
onﬁpugeg%téig' cts ) werl;c] wag e%d)n(éebg/n t“ﬁ}ﬁr apee, Wi ‘F@Pﬂ% (#1 edd over sodium
sg;nifatél eivtapordtiah iﬁﬂ the salvat nodet-réduchy ﬁfeﬁ@@@ﬁﬂ@@édﬂ&ﬁﬁﬁi@ﬁd&ﬁ&n on

9l gae Ssq%gl il% gﬁ{%gthv f._%e a?eé}(éeicgrsl\"%grg@-}er(tta%R Wé}l'-%g[”zxgethyl-
((1&dlawlan)l-ﬂ]ﬂ-b&ﬁoﬁﬁah)ma?bo'ialdeﬁydeJ(bbs» m% 94%f &s an bH) ZBNMR

I nt er nedi a F: Synthesis of tert-But

A B a0 Gt 745 G D, 685 (., 18D, .08 78,

Saj;y)dr of ur anyl oxyphenyl ] pyrazol -1-yl} acetate

[4 Di'f I uor omet hoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl

]-1H pyrazole (199 ng, 0.67 mol) was dissolved in DW
(9mL). Sodi um hydride (60%{n oil, 54.ng, 1.34 30
Bxpmple§as added at roomtenperature and stirred for 1

but br onpacet at e
%Q%eafs%lqug%%i@l’ 7571@“}‘9?{8%?“('?‘@ yl) e%ﬁeeactl on was
stlrredfor urs at. roomtenperature, diluted
wi th ethyl acet 8 and washed with water twice 111

WO 2004/ 094411 BCT/ US2004/ 011899

A suspension of sodium hydride (60% in oil, 174 mg, 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 ( 7ij.
After stirring at 0°C for 30 minutes a solution of 7-methoxy-2-(2-methyl-[1,3]dioxolan-2-
yl)benzofuran-4-carboxaldehyde (381 mg, 1.45 mmol) in THF (SmL) was added and the
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% aquéous Na.HgPO4

~ and extracted with ethyl acetate. The extract was washed with water, washed with brine,

dried over Na,SOs, and concentrated.  The residue was chromatographed on silica gel
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and brine once. The solvent was dried over sodium
sul fate and concentrated to 500 ngy of a pale yellow
oil, which was purified on silica gel using a 20-50%

WO z(ﬁm%huacet at e/ hexane gradient to afford Ptc‘?/l}szaﬂ)i)}’lssm
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3-14-di fluoromet hoxy- 3- (3R) -
tetrahydrofuranyl oxyphenyl] pyrazol-1-yl}acetate as a

&%ﬂl\%i bes §%Q’tﬂyl bckfbpe/ 'ﬁgxa(ng %'/;S)dienM% aFfordihEldTekbfhne %ﬂtéﬂh@g r%yrazole

1. 42
épg mg, go%) 4Ths I{lﬁkechlpfbtone43%£|)g)swasztp.ben(15 3M§3H}_%bm BIF (lymL) and
§inl8-of - rggm(ttempwgﬁ ho SOI}E Sf)l‘%l'd)l rwak: fehtrafifbd \JIIEQ sodium

7.38 (d, 1H.) Synt hes
l@ﬁarbonate and extracted with ethyl acetate three times. The combmed extracts were

AT A A L e
Qctignt ’Ilﬁutrgshdruz-was purified on 51hca gel using hexane/ethyl acic(t)a)t(e (1:1; viv) to
PRy P e B ThRb A G A Fi: TR SRS ot

EHNme@cmmBo@mmnstsm (Blmab @noy, ngat(admwads (d, 1H),
trifluoroacetic acid (1 InL) with stl rring for

o hise &])> HHS:SED et (Swtd- r emoved 15 under reduced .

pressure and partitioned between ethyl acetate/water.
The organic layer was washed with water three tines
and brine once. After drying over sodiumsulfate, the

| k was stripped to furnish
7‘{%@%{- di f1 uoromet hoxy- 3- (t etrahydrof uryl oxy) phenyl ]
pyrazol e-1-yl} acetic acid as a semisolid (657 ng

Ilnmmedme ENiSh the§iS of 4-HiMbR mEBROLBh 00N binyaldeyde5 (m

o, 51 e EByiagety (G0l 188ty SubRigifionsiic acihsodium

(5 3H) g, 362 28md1k andlddilium/hykPox(ids, (55Bg, 138-mmol) were stirred in DMF

3R -te rof u xyph y
2, 5 el A B LB RN BT 699 e
agdition rof\ii0t % a(juéoile Hﬂitfolktv&rdtbyn@ctrﬁatoﬁrwl&i sthylPawefarea(3R| 500 TmL).
nt h

’?{%"ﬂt % P arees RERYS (s Yaskpan B orsifun Yo Ry on
siljoa] gy nsiagl 2 10-30% - {12 aletstb/hértans oph@ent ) a«caﬂmmcﬂﬁthgxys-
hydroxybenzaldehyde was isolated in 24% yield (6.62 g). 'H NMR (CDCls, 400 MHz) &
6.1 (br's, 1H), 6.48-6.85 (t, LH OCHF), 7.26 (d, 1H), 7.44 (d, 1H), 7.55 (s, 1H), 9.91 (s,
LH).

Intermediate F: Synthesis . of tert-Butyl 2-{3-[4-difluoromethoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]pyrazol—l-yl}acetate : o
3-[4—Diﬂuoromethoxy—3—(3R)—tetrahydroﬁ1ranyloxyphenyl]- 1H-pyrazole (199 |
mg, 0.67 mmol) was dissolved in DMF (9th). Sodium hydride (60% in oil, 54 mg, 1.34 -
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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112 WD 2004/ 094411 PCTI US2004/011899 F YF O 00 NON O

NFF 2-

{3-[4-difluoromet hoxy-3-(3R)-tetrahydrof uranyl oxypheny
wo 2bdsfevdugzol -1 -yl } acetic acid (84 ng, 0.23 appl.)

di ssol ved in dichl oronmet hane (2nL), cool etk t/:)é%%y@% 3

treated the oxalyl chloride (2Min dichl oronet hane,

BadlBiHe, onbe. 26hd1¥N ent #28l dSéd vel Sbdh@h s&lf;&@ aid Edc@fratell Mo 800 me

te flask,. 2 3-dif] |
BRI o s o @R 60 04 A SBUIRA v S apefenane

jaltient22 Nio 0 56 affoml ) angkSuir ed f@f{sfe@dlﬂ{iofurﬁe%xys (3R)-

he solvent fromthe initial flask was renoved under

Besphenylltpiaazol-dsildodatoas 2tcakasless oil (46 mg#BYs). MS

> gﬁ%ﬁqr oanl W@%@Wsuszgnﬁs%ﬁ ?HP I205 ’blyH)’ 2.23 (m, 1H),

3Bi4( (ungHERL 4. 9Ms] 2H), She e HH)6E8{7@8 (LA ELOCHFEI6.80 (sTHE), 7.21

R D e he B LY 3B ot & vt or . The o g c

| ayer was washed with water and brine, dri ed over

g?%h%m srgf%‘f aﬂnd evg\@orat ed to afford 57
ISoph 2-1hi-diliperon emsé@@n&esasydrmﬂgaaVlam}r@nyllwwole-
10 l-@]@&éetﬁh&iﬂmﬂt ography silica gel plate (20x20 cm 2000
m cron) using et yl acetate/ hexane (1:1 v/v) to
elute. . The product was digol ated fromthe plate by 15
scrapi ng and sus) ing the silica gel in ethyl
acetate foll ow N Itering through a bed of
Celite. Evaporathon 8N tée sol vent  afforded
2-{3-[ 4-di f | uor'edet hoxy=3- (3R) -
t et r ahydr of ur anyl oxyphenyl ] - pyrazol -1"-yl } - N-(2 3-diflu
or opHélﬂr@M}’éc%t{ét{ﬂdeg

_ { ngﬂeﬁf}é" @762% %W%@cd@%ckﬁo ﬁ%ﬁna&ggl 1@1'2} aﬁl treated

I@etWXWt3e(3Rﬁ-¢ﬁnﬂ1Y<1r5ﬁlr@ylole)m)N@yrazol-

with gﬂ;Ega)acqslc%w(@ ImLHyithgtiging fpr I0Hninuges9 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
(CDCl3 300 MHz) 6 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)-teu'ahyd.rofuranyloxyphenyl)pYrazole-l—yl} acetic

was synthesized in a similar manner with different starting materials.

25 Example 7

Synthesis of 2-{3-[4—Diﬂuoromethoxy-3-(3R)-tetrahyd_rofuranyloxyphenyl]—pyrazol-

1-y1}-N-(2,3-difluorophenyl)acetamide
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20 (m 1H), 7.25 (m 2H), 7.56 (s, 2H) 8.3 (t, 1H)

9.8 (s, 1H). The follow ng conpounds were prepared in

a simlar fashion with different starting materials:
WO 204081 3- [ 3, 4- Bi s(di fl uor omet hoxy) - phenyl

|-yl }-N-(2- 25 net hyl phenyl ) acet ani de] L) B isos

{3-[3,4-Bi s(difluoronet hoxy) - phenyl ] -pyrazol -1 -yl}

-N-(2,3- difluorophenyl)acetam de] 113 WO 2004/ 094411

PCT/ US2004/ 011899 C. a-N (2-cyanophenyl)

-2-{3-[4- dlfluoroneth 3-(3R) -t et rahydr of uranyl oxyph

enyl ]- pyrazol -1-yl} aceti§ de D

2-{3-[4 Di uor onet hoxy-23- ( 3Ry -p%®t r ahydr of ur anyl oxypheny

|]-pyrazol -1 -yl) -NF2- (6- pyridyl)] acetan de]

5 Exanple 8 Internediate G Met

3-et hyl - 1H i ndazol - 6-yi - carboxylate To a solution of

1. 35 2 {3-14-tiflmmin)etiofiy-3-(3R)- tetrahydrofuranyloxyphenyl]pyrazol 1-yl}acetic

ol e AR SRS oD, ABELSY s

kradtedoihe @mynémormeqsmdmwr@ﬁaﬁaﬂmgmtvo ap eiuﬁdi)eand stirred for

Eﬁodu of Tunmor Necrosis Factor TNF, U.S. Pat ent

@4%?””2 Sk 2. 3 GifugpaEine0. 358t A SRS MmoRis IR EmL)

¥ag ?reﬁed’rﬁmﬂh)s urﬂ:)%d Hél.O'ﬁQnrﬂtl ob £FP62E RS Qﬁjdjgt%re]d Rr 90

This m xture was S rrr

(7.
gb‘éﬂ‘ﬁ ﬂéf’iﬁ&fr %Ofaxﬂéfr Witghﬂasl%\wcr@mwm wrflep rrdlueedepressure. The:
rembelURagl eReh Vel TRAF5QAL) Ofo&ikhYlo 15"@‘3%5 Plifes wﬁeﬁh%m\l the

organlc | ayer. was succe33|vely washed w t

}oroggg YgiFide \gpgpersiom follawedrby etiring ateambderit etqtnperature for 16

10 | ﬁm@s%mlﬁﬂpw%ﬁg%rﬁ(i&%acm all;(f &1' géjs?duWas ?grglltlfgrlhet%dbgfween

chromat ogr aphy over silica , using a

gg% acetatp(matent hhe argatiatlayer Wahevmlmswnb\nmter%drbrmdl @sed over .

5L S 8 B0 g T Bk R Wt omo

gega;;atqve (tBin lawy, chgnnj_@)ggayhy xi-}l)ca gEl Plate( (apﬂw ent 260’ rﬁxcfbn) usmg

éﬂtq)’vl acgtgtea'gl)(angkﬁlgl éflv %o eﬁx@ Tﬁe proc&qf was 1soi_|%ed 1;5!21 the plate by

15  scraping and suspending the silica gel in ethyl acetate following by filtering through a
bed of Celite. _ Evaporation of the solvent afforded 2-{3-[4- dJﬂuoromethoxy-3 (3R)

tetrahydroﬁlranyloxyphenyl]—pyrazol 1-yl}-N-(2,3- dlﬂuorophenyl)acetalmde as a white
foam (15 mg, 14%) MS [M+H]=446; 'H NMR (CDCl;, 300 MHz) § 2.28 (m, 2H), 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 were 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] '
B. 2- {3-[3,4-Bis(diﬂuoromethoxy)-phenyi] -pyrazol-1-yl}-N-(2,3-
difluorophenyl)acetamide]
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I nternedi ate H Met hyl
1- Cycl opentyl - 3-et hyl - 1Hi ndazol - 6-yl -carboxyl ate To a
flask containing 337 ng (8.4 mmol) of NNaH (60%in

wozdrfir}_/libq%ﬁl oil), 1.7 m. (8.4 mml) of 15-cr, %e%%{"%ggéz

10

20

25

30

DMF was added 860 ng (4.2 nmol) of
3-ethyl - 1Hi ndazol -6-yl - carboxyl ate. This m xture was
ét'lN o heRH) IZGﬂmﬂd?ﬁM&nét%xy?’B ma)rt&aﬂ?&oﬁﬁﬁmolcyﬁ&nyn-
m. (1 nmol )" of cycl opentyl brom de was added
the myEeelbwl}acsemiddirred at room tenperat ure
Verirgl V. UGy WL, .
N ﬁ%ﬂuomgetﬁdy.ﬁpg@%9mm%eg%§m Py R2LIOUE WP

di ssol've acétate
mater(Gﬂrﬂﬂlmnﬁul)btet@mdm]e dried (Na2S®™4), and
concentrated. The residue was purified by col um

chr omat ogr aphy over 30 Si02 using a step gradient of
EfQfnde Byl acetate in hexanes until the first conmpound
eluted and then 50% ethyl acetate in hexanes to ~

Ritviedat&662 MethyLs3- ékhpmmmdﬁzomtyhydrbaxylate'

I t d | - 6-yl - I ..
c! cartooh PO (i1 B (L4mg0 Y, Setoh g b oeawes s
[RﬁHaUSaQOAJtOlﬂS%‘IndmaE) D¥eVdtitles . and Their Use as Inhibitors of
ycl opent )i_l - 3- ekﬂg{l ) - 2H-i ndazol - 6-yl - car boxyl ate as
%howoﬂme@ﬁ YRHY echxetiagtiongofgTupmor Necros) Facpor7hNE, U.S.
Méivt N2>1§2§2(6|40h'|z 2 918 fnﬁmxllob'%fm%%ﬂ)anoﬁaxﬁ o(sB, Eﬁu@ 8—me10§ olrbMAP

mI_l oDQH{Gh wgs,-ed.ded 15 'gz((]%m]mgmpf ED@I—@@I( s gmxtmp \gas stm'ed

o imperdr D bEIABH ArBertrated and the residue dissolved in 50 mL of ethyl
{%O cl o ent JF e:ﬂS/?JPGe yader o%?yrre% e?/ll 2 I—lﬁsloryga%l Stk

@stm TheCoreduic mmriwmtsmqgmjy washed Vol 49 mb@édNAHER 40 mL of

%t«L:rr dda ag lrrﬁ'_iof b§191]e o%“tgg l(ﬁzibséo)' %ﬁ%d Lﬁ;%i%trlm%% STtk %?fu%@as'ﬁlﬁ’lﬂd by

dwwwgthmeovmmm gﬂ_umﬁg @H@@lezt o346 tee b bl @;xetater achexanes

c?Jga f%?%nﬁl}t%?a& ﬁﬂxﬁﬂ‘?&% %&%&%ﬁ%}ﬂ&%s%@’gﬁﬁy{D% PFH% n?d’élzol-s-yl- -

@etoxgkitel MHENRR S{@D(Iitgalﬁeld Rec hH), | 81 8s(ss HILY, 748 c(amiahspt q, 9.0 Hz,

‘ﬁ%)o%'?%gﬁ‘rg}é&g%r(% POl g e B Ol car - he

organi c | ayer vvas separat ed and the aqueous |ayer was

.extracted with ly]( acet ate The organic -

W%r&qd@rﬁ%wahywﬁmlwwlmtéa Hindazply6-ylygagboxylate

concefy g ﬁ&&dconﬂ;hﬁgcmg rcgi4\eﬂﬁo1p of NfaHe(@o%I@ nGRLINaN 107 mL -
chr omat %graphy over Si02 usin 1:4 solution of EtQOAc

(8t memehrod 18-cepyvrel a2 b of | was added 860 mg (4.2 mmol) of methyl
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 temperature 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-
(Na;SOs), and concentrated. The residue was purified by column chromatography over
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-
cyclopenty1-3-ethyl-1H-indazol-6-y1—carboxylate as a clear oil along with 144 mg (0.53
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427 mg (1.75 nmmol ) of
1-cycl opentyl - 3-et hyl - 6- hydr oxynet hanol - 1H i ndazol e as
aclear oil. 1HNW (CDCl3) 6 7.66 (d, J = 8.2 Hz,

wozgd-%g_‘ﬂl 42 (s, 1H), 7.07 (d, J = 8.2 Hz) 1%33?2064%31839

10

15

20 .

25

30

111), 4.84 (d, J :55Hz 2H) ,
76Hz 2H), 2.15 (m 411), 2.04 (m 2H), 1.73 (m
fid)al) he@§l Li(cycibpentyl- ﬁethl_al) 2BHhdazd06-h NERbAIB LA LLa Jellow oil. 'H-

O R B R AR iy G 8 S g2 = o Fn 560, 5.0 (9 2 7.5 1
| | | |
1Hyy33¢7gﬁem)/ 3:08" (g} hy TﬁHByﬁﬁ)Oéyl%‘? ansir m){}gﬁ%%ggl 2H),

in 58 was added

TAR (4 £aCtd A 3 Hvas stirred at roomtenperature for 6
hours, the solids were renoved by filtration and the

et o Y

acet abDBAIn (Heman S iastoRkn Mas tsovdj Meded3Ritirstifihg 37 —50 °C to a

. of _1-
- m"%‘psﬁ@é% B8 L1y | M9l AE Tl 6l-gyclepsply 3 sthyditbidadagel-6-yl-

@alx_'blgdxﬁ_‘/ﬂllfe o %2 nlgbﬂ\@gz(ﬁlmg’)rﬁ@horﬂ-gnrﬁ &345014(9 fo§71 ﬁoé'\.; (a:ﬁd was
q_qq}:xcheg kolz‘,h? E)low Jdditiory ofj4 =128 of]_M)eOHsa:ﬁthrq w1t]1 stings szr;:d into a

%{ﬁ?rats.g R%ghcil@?s sél't_l)aHréd, gtggl) ac(e% 5@15%1:5 %% %S%{Ri |_.S!Li'nng continued at

Py te8poRm OIS beth 13 efs(WerCylehn fEietorgani YyéryWasrseparated and the

9600 ol Bl A8 PR R AGR BB e

CPHEbINTES dqwch@@eSQu),dmd cAnc eafrated.odhe doxhpotﬁldeasAplﬁiﬂedl tvizO¢blumn
Fhogldbbilt £2: 80 Rl P4 sniytien PHEG A i hexants o5 glusmtfp vield

497 . mgig . Wammatjde gi-c@Me%enﬁllfB e{ﬂl%ﬁk@lﬂ:loxﬁhdeﬂlﬁxﬁﬁﬂb t E]-j-ﬁﬂa(ljzglletqs a clear
ut es (0] owe e a I T1 0N

Gt "R OB DT s o643 Ty e Sk b D, 7.07 (6, T 82 1 492

@ ey alromegnty,) 4.8 ft Twrls 5l an?%@i @51 ¥hs ﬁé‘fzﬁlﬁxﬁ ﬁ&#wﬂﬁ 2.04

€ |L.ce bat was renoved

Fé%u oﬁ%g%tlr$ﬁbé TR Hp.38th t enper ature for 4 hour's,

and then heated to 65 C overnight. The reaction

TRboria RS 1 €90k Bthyi0s- MO SAREORE- I EarbROHAG Ak N O 50

and 10" extracted w

et hyIT°aac@th§I°é Of‘F?-fémEr(éjéﬁ|rmn¢1319@v@0mbé-36@huﬂ+&aladrox¢memdml-
1K BldazoNE RS R mT GPRGRAL %é%jdeda}nldgwi ];nn?oq) 4 \/](.I:le)l UHe reaction

chr omat ography over

‘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
SiO, 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 (CDCL) 6
10.13 (s, 1H), 7.94 (s. 1H), 7.78 (d, ] = 8.2 He, 1H), 7.61 (d, J = 8.2 Hz, 1H), 5.02 (p, ] =
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, J
= 7.5 Hz, 3H).
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gradient from 10%to 50% et hyl acetate in- hexanes
over 20 mnutes to yield 185 ng (0.66 muol) of
1-cycl opentyl - 3-et hyl - 6- (1H pyrazol - 3-yl ) - 1H i ndazol e

woz@%oﬁﬁf’i’h' te foam "'H N M (CDC13) S 7. Sod;csr\r]us}(!ﬁ'@ng@f

10

15

20

25

overni g

= 8.3 Hz, 1H), 7.65 (s, 1H), 7.5 (

Hz. 1H), 6.7 (s, 1H 4.90 (p, J = 7.5 Hz, 1H), 3.00
(S-C[(l éﬁ;foﬂen%yl-lﬂzeth?lmdaz&%ggl](l'ﬁ 6‘1‘ﬂ)zole2 00 (m 2H), 1.71
(.t le 9

[ ( 1- @ﬂ%cwg Hemp- e |of W%P%lm(mlﬁgalmﬂb pnl 4ml of

g‘%?ewp%rsygﬂ %06:& u?ﬂ&ﬂ.f%rﬂi %oleﬁl tc]' 0 °C. NA olxﬁ%n of’%l%%éjfj (%nmmol) of

3}eft(o&yphyspm;ymewdel%y®t thgpilhydchacmd jr G- pil] ofL FELF \pgsr added @ver 5

EBns” R JORBOnNEHEFed (AU o hBRRH e P W Y i et of 2

E?MﬁaonThbiS ¥es g rueﬁ afnmoDO M At emsa&l%seaﬂfmfe@{yl -3H-indazol-6-yl-
hours. Then, a solution of 43 L (0.3

garboxgidepysisia tf}énfE%/IT}E? offiedes bath vapfemved andiige siyomyeresirred -
%Qohh%ﬁ{p.@ﬁ&ké % ¥Surs! dd; 1@%&%%89;% &feﬁﬁﬁﬁ The reaction

e mxture
ﬁa@fm@sza}om@emwgmammd pautasl mtthﬁtmLeofoi%]I@aHflE@ and

-?}[tra\éﬁh %thWZ%Q% ol'f &Hl epa% %%%tfn%v\%)z:ehse wire nin%edldriﬁq_over

er was was r an
NﬁgS&;J mmceﬂ'ﬁ’a%cd;)r@ﬂnplmﬂeay@r colwms ¢Hienatelgragit) over SIOZ using a -

- PR ok okl Sk iyl R Bt veh B iBcted B ia 185 me

M@mfoggffapdwmwﬁyl ﬂetﬂlei(lHLﬂ}Jr@z%l stﬂ)nm%ﬁilm{d 2 %mte foam.
acetate in hexanes 0% et hyl ate in hex

gﬁ%rﬁ@ 5232 718(9%%%991(‘6 Jw@é%1%7?@(5®émn‘7ei (d J=83
[(I_DI @bcsl) éﬁeﬁti}(}(p ] e7t 5hHI |1n a328(l) (q’ 7I?H% 2(%) %-13(m’ 4H), 2.00
a3 olr)éb@i*rzzﬁ)) ‘1(HJ g{iﬁ% as a cI ear oil.. '"H NN 4R

(CDC13) 6 7.84 (s, 1H) 27.69 (d, J 8.3 Hz, 111), 7.54

(d, J = 8.3 Hz, 1H), 7.50 (s, 1H), 7.15-7.04 (m 3H),
X , 1H); 5.48 (s, 2H)y, 4.99 (p, J = 7.6 Hz, 1H),

%[@%g(c‘i‘opeﬂtyf-3-7etﬁydilﬁazo¥)f@-yu§=(%,_%-c(iﬁuor%B'any&l%ﬁb&ﬁzm@H) !

A solution 0of 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 DMF. 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

DMF was added and the reaction was stirred at room temperature overnight. The mixture
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10 1.72 (m 2H), 1.40 (t, 7:4 Hz, 3H). The follow ng
conpounds were synthesized in a simlar nmanner with
different starting nmaterials: A

wozt;m,b&lnlq":' opentyl - 3-et hyl i ndazol )-6-yl ] - 1P&%S'3500q/ 1Isg‘l

- 10

15

20

ophenyl ) - 1H pyrazole 15 B.

3-[(1-Cycl opentyl - 3-et hyl i ndazol )-6-yl])-1-(2- methyl be

Wa‘d g}mrlh‘ﬁrm{ RagRhee & 103mE(ok-vwat&! a8 QOHML o8 c::fh?lt zﬁ!ﬂaﬁen dﬁé%rgamc

(4- neth¥lsulfonylbenz yrazo

éane’( YaWE?hséé*ﬁM X 30eanlhgf Valgazml 3 x Oyrp})of %meez B}ﬂr@régmmayer

, %aQYthén' brikk W&am SQ)@%It@éﬁmhethg%om I&E?'rém&feji L?dgr (rjeduced

2-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny|
Prisee  Panfigyion (via ¢qluwd czmmMleoml gJSQ@:ﬂJdat 018 9% ethyl

A0t e ntadsl Thod ShyiafiEe of NERRW ool HERKARS 1 give 24
(20(0Ff6) ool ovilt bylehk)iglogl 6F{(bbyclop’3:nm-6{mﬂj}'hnﬁakdﬂ) 64yl]-1-(2,3-
i e e ST R R

em&i;aﬂm nsa(adJHsrioH@I 1HYeRsH (somﬂmst1804 (1@, ém é@s M1, 5.48
howed conpl e conver si on v\%ﬂ | ace

ﬁ% RICH ée9 (re= ?ézﬂ‘?t 18h 30449, \R/as?wééiz 238 (ﬁﬁHQ)fl %(ﬁe?uH) 1.75-

and 30215, 190 (D iane, 3ﬁ)’| ed over anhydrous sodi um
sul fat'e ‘and concentrated. Trituration of the residue

with ether produced a white solid that was coll ected

by fi 9
b i o R R

ﬁtm*naamatenﬂq NVR (CDC13i 300 MHz) 5 1.85-2.25 (m 4H);

4 Uty S hiyelan 8%/%%(%%%@%5’@%@?@%@%@és

Bd 3-{(IHCyclapedtyl-Gethylinglazol)-B-)AB- ¢ @-méthylberizgh NH-pyrazole

O ST e R S NRH IS8 BBl ey oenax st pyrapole

Ddi3t[61 -E&mel@pentyd-3ydtBypindgzen @l y1])-1-(2-pyridylmethyl)-1 H-pyrazole

Example 10
Synthesis of 2-[4-Meth0xy-3-(3R)7tetrahydrofuranyloxyphenyl]-l J3-dithiane
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oOH SSo Solid _
2- [ 4- et hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 1, 3- di
thiane (2.5 g; 8 mmvol) was added to an oven- drled

wozf,d4ﬂ,§jﬁlneqw pped with a stir bar, septumand_ an in

10

15

20

25

Dry tetrahydrofuran (40 ni) MEC%%S%’°AW89
stl rred at -40 C using an 20 acetonitrile/dry ice
bat h. 4Baethbig-3- @Rt)ltéttangdrsm;mt}doapbéf@ﬁd@@d@@ 3’7‘ l31736|mm01) was

gt et DeL ol additing oht 3 3'M@ae€¢lt’§li01 (13
tn'ill MY nffhdy iR Sorodiudrilie ¢thetate (@ 6"89% )THeRGctiod Iﬁﬁ&lﬁg bec

over two mnutes and stirred f m nut es fol
B AlRgotheragiang BEbig Rfﬁcsmmew@@gubaéws@@omd ccsn;aete
R edsiorNhibRE p 1a§st1hr9f) 'rrﬂﬁht@st Th% QeaCtidiPhasiwA0LH Mﬂ%%@mL of water

reacti on vvas uenched agueous anmoni um
@nd 30 mdeofpBneridyied ofrer anhe/drqus sddliwga swfate B0 cnmgenmtdd Trituration

%ﬂhe ‘?&‘icﬁg vx)%hteﬂ] ﬂ%ﬁ%ﬁ@%?bﬁt& ?ol#d tgatnv:vi‘a)s coll g rﬁtr%*on and dried

l'ayer was was _ wat'er “an
yreldieg 9.69 g € %9\0é ﬂ-[4meﬁ;ootyde(f§R$mﬂ!amm&tﬁaﬁﬂlbfeymaﬂyl]l -1,3- _Ic_htlna.ne.
t ield viscous. yell ow oi
TR oBbn s i edsm o1 2389 3 Fudbra o 20y
BaS (RUH)f3.ed. 1y, ﬁHﬁ&@Sibeﬂ?fﬁﬁ fﬁP(é}’lI@“é%b'(d qmgﬁbo (d, 1H);

Si a_20-60% et hi: acet at e/ hexane gradi ent
2 zgdngtsﬁ\gSWﬁH (3 %tg a colorless, viscous oil (2.7

g, 91% "H NMWR (CDC13; 300 MHz) 8 1.1(d, 3H);
0-2.5 (m 7H); 2.75 (m 4H); 3.8 (s. 3H); 3.9-4.1
@Pf?msh)ll 5.0 (m ‘1H) 6.9.(d, 1H; 7.5 (m 2H). ES-MS
SISO e s P SRR b . 5-aian2
sbprapapel materials: 1-
{2-] 4- Met hoxy- 3- (;3R) - tetrahydrofuranyl oxyphenyl] 1, 3-d
i thian-2-yl}butag-2-0ol. 10 Exanple 12 Synt hesis of
1-{2-[ 4- Met hoxy- 3-° -tetr ahydr of ur anyl oxyphenyl ] -1, 3
-dithian-2- yl}pr, - ORg _OH

oie)

Solid 2-[4-methoxy-3-(3R)-tetrahydrdﬁuanyloxyphenyl]-1,3-dithiane (25g; 8
mmol) was added to an oven-dried flask equi’pped with a stir bar, septum and an inert gas
line. Dry tétrahydrofu_ran (40 mL) was added and stirred at —40 °C using an
acétonitn'le/dry ice bath. To the .resulting solution was added n-butyl lithium (2.5M 1n
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
chloride (5 mL), diluted with water (30 mL) and extracted with ethyl acetate (70 mL).
The organic 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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o ssO0 1-
{2-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1, 3-d
i thian-2-yl}propan-2- 15 of (158 ngy; 0.42 nmol) was

wo 28¢4l0bd4ed 1 n di chl or omet hane (5nl) and treaggg @%ﬁw&ﬁﬁ@s
me

10

15

20

25

Martin periodi nane (15% solution in dichloro
356 ng; 0.84 nmmol) and stirred at roomtenperature
tle Aol Wus RFificd BO 8 aﬁeﬁlawgl% EPRCER R \‘fs%é'zf‘%éo% ethyl

reduced pressure_ and the reS|due was | oaded ont

- eotahEane Eadient affgrdmethe peaduetad aploress, VEroBDOH € hgr|91%) 'H

n

R S g 28 e 39T TR T 5 2041
Qmﬁﬁ(fﬁ 5.Kkip; 112).61% @, SHEM S 4h)2H)2 BS-MEMAH]+=3712 (s, 2H); .
3.8-4.2 (m 7H); 50 (m 111); 6.9 (m 1H); 7.5 (m
ZFD.-ES-NB [[MtH] += 369. 1 The fol |l owi ng conpounds were
synt HEt®i following camDbiids ak eldByRBEsidtil addifntler @Bdner with different

rtln% terials: 1-12
ng 3- (3R) -t et rahydr of uranyl oxyphenyl ] -1, 3-di t

' Im an4-24 BuBRRt fur i3V, th 2-
{2114-Beoxy BUBRP tedabiiRo 4&%&&%{@ ngcg%l%ﬁ gblit% 2-ol.

Exanpl e 12. 119 WO 2004/ 09 011899 1-
{2-[4- Met hoxy- 3- (3R) - tetrahydrofuranyloxyphenyl]-1,3-d
Eksihpie12- vl } pr opan- 2- (119 ng; 0.32 nmol) was
stirred in d|chloronethane (5 nm) and treated with
Biyhesisaflt 2r4Pdethexi-rHR)-tetdiy dusifunangloxyphenyl]-1,3-dithian-2-
o sRbad-omkhane; 173 ng; 0.41 mmol) and stirred at
roomtenperature for- 10 m nutes. Upon formation of a
precipitate, thin Iaybr 5 chromat ography anal ysi s
usi'ng hexane/ et hyl acet (1:1 v/v) determ ned the
reaction to be conple The _reaction was dil uted

wi th di chl oronet hane {40 nd)<ard washed with . 20 nL
portions of aqueous diumlng rbonate and brine. The -
organi c |layer was dnigd over anhydrous sodium sulfate
and evaporated to a crude solid, which was used as
such in Exanple 7. 10

1-{2-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1,3 -dithian—2-y1}'propa.n-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) 6 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]+=369.1 .

The following compounds were synthesized in a similar manner with different. -

startmg materials:
1-{2-[4-Methoxy-3- (3R)-tetahydroﬁlranyloxyphenyl:l-1,3-dithian-2-yl}butan—2-one.

' Alternative Method for Example 12. -
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120 WO 2004/ 094411 PCTI US2004/ 011899 Exanple 13
Synt hesi s of
1- (2- Met hoxybenzyl ) - 5- [ 4- net hoxy- 3- (3R) -t et rahydr of ura

xy- phenyl]-3-methyl-1 H pyrazole O N-
woz?b%}_o?ﬁ_%%

10

t hoxy- 3- (3R) - t et r ahydr of ur anyl oxyp %Iéﬂ%o?‘”“iw?
i thian-2-yl}propan-2- one (115 ngy, 0.32 mmol) was

r econBl{l (441\/Rtholx?¥3t(@Rﬂ%ﬁ'@h}(dﬁ)ﬂﬁahylaﬂﬁ)h&{ﬁPI sxalmmaﬁlz ﬁ}pr%,an-z-
P mé er:g tB ydrazi ne, dj h){dr ochI or| de (144
e EoF hmol s st ip i M armethast> il e e P Dt

- NAsidRAb&darR! (1 §RQoktibdn diéMerﬁst&ea[‘ﬂ% 688 £0mk@1) R®Mrred at

10 tenperature, Ml ecular sieves were renoved via
Yook terpsTAHTeAE | Q mautes| Ppan formationgf] [Rupresipitaig tin leyeny |

ﬁ'ﬁ@rﬁﬁ%ﬁaﬁ%ﬂysxs Gy ﬁ&aﬁ@/&tﬂyl%@etﬁ@c (PPLK Qt%nﬂﬁed’\ﬁé gﬁctmn to

and brine.” The organic layer was drle over rous
opmpiste Ul eaeectign ivag élhtt@hwrﬂadlebloxomedmn@ {40 mIyead madwdmlth

usi nd)%ﬁ %Sga(@x ‘{S ace at eé grg(cglﬁrg}é glrﬂ% rgea“”f%?iy%rwas dried
Ql&fe[‘ axﬂryd@ﬁs pagtiyd S&Hateoefnd evaporated to a crude solid, which was used as such
Ef ot oxybenzyl ) -5-[ 4- net hoxy- 3-(3R) 15
]tne ramﬁy r of ur anyl oxyphenyl ] - 3-nmet hyl -1 H pyrazol e as. a
yell ow foam 1H NTvM (CDC13; 300 MHz) S 1.7-2.0 (m
2H; 2.3 (s, 3H); 3.6-4.0 (m 10H); 4.5 (m 1H); 5.3
(s, 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 [ MtH] += 395. 3 The
foll owi ng conpounds were synthesized in a simlar
manner with different 20 starting materials:
1- Benzyl - 5- [ 4- net hoxy- 3- (3R) - t et rahydr of i ur anyl oxyphen
yl]-3-nethyl -1 H pyrazole; 5-[4-Mthoxy-3

- (3R) -t etrahydr of uranyl oxyphenyl ] - 3- net hyl - | - phenyl -1 H
- pyr azol e;
1- Cycl ohexyl - 5- [ 4- met hoxy- 3- (3R) - t et rahydr of ur anyl oxyp
henyl ] -3-nethyl - | H pyrazol e;
1- (1-Butyl)-5-[4-nmet hoxy-3-(3R)-tetrahydrof uranyl oxyph
enyl ]-3-net hyl -1 H pyrazol e;
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1- (2- Fl uor ophenyl ) -5-[ 4- net hoxy 3-(3R)-tetrahydrofuran
yl oxyphenyl]-3-nethyl- | H pyrazole; 121 WO

| or ophenyl ) - 5-[ 4- met hoxy- 3 .PCT/USZOWOHS”
-(3R) -t etrahydrof uranyl oxyphenyl ] -3-nethyl -1 H
EX{.%%QHQ 3-Ethyl- | -(2-methoxyb enzyl)-5-

t hoxy-3- (3 R)-tetrahydrofuranyl oxyph
ﬁxfntazseﬁ 'ef1-@-MﬂthOme@h}é)c§+[4-meéhwr3-§1$)itemx%&£yr@yem-

t4 Quf oxyphenyl ] -1 H pyrazol e;
@@é’ﬁ%?ﬂ%?ﬁfﬁg i‘l'4 nmet hoxy- 3- ( 3R) - tetrahydrof uranyl
oxyphenyl ] - 1H pyrazol e; Et hylk

3-ethyl-[5-(4- rret hoxy 3-(3R) - tetrahydrofuranyl oxypheny
)-1H pyrazol - - acet ate;

1- (2, 3- D net hyl phenyl hyl -5-[ 4- rret hoxy- 3- (3R) t et
r ahydr of ur anyl oxyphen I 0 pyrazol e;
1(34Drrethy|pheny|;i-3 eth | 4- met hoxy- 3

(3R) -t etrahydrof ur ' ] 1H pyrazol e;
3- Et hyl - 5-[ 4- met hoxyt
- (3R) -t et r ahydr of ur anyi oxypher I] 1- (2- et hyl phenyl ) -1
H pyrazole; 15 1-(2-Benzot 20 yl)-5-

[4 met hoxy- 3- (3R) - t et r ahydr of tr anyl oxyphenyl ] - 3- et hyl

l_l- - - -
1 (5 T RS AR e S U
oee( /3 @Ey(bﬁ%mql) wig reponstiphted thHolygmexs and treated w1th 2-

e T e R
B 49%@ o’iZl)erac(tlBﬁ{)vat mtearay tomTifoanyd ouypindryolkd B roehh

Brogie? ol SB SRk Vb reho it SRS m o et vas i

yith ﬂ:ﬂnQE&caﬁt&(ﬂd)mh)a Iwkh)cd Whith 2pwilagartiens of water and brine. The organic
layer was dried over anhydrous sodium sulfate and concentrated to an oil. The product
was isolated by flash chromato graphy on silica gel using a.20.—50% ethyl acetate/hexane
gradient to affqrd 57 mg (45%) of 1-(2-methoxybenzyl)-5-[4-methoxy-3-(3R)- .
tetrahydrofuranyloxyphenyl]-3-methyl-1H-pyrazole as a yellow foam. '"H NMR (CDCls;
300 MHz) 6 1.7-2.0 (m, 2H); 2.3 (s, 3H); 3.6-4.0 (m, 10H); 4.5 (m, 1H); 5.3 (s, 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—S-[4-methoxy-3-(3R)—tetrahydroﬁlranyloxyphényl]-3—methy1—lH-pyfazole;
5-[4—Methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-3-r_nethyi-1-phenyl-lH-pyrazole;
1-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1H-pyrazole;
1-(1;Butyl)-S-[4-méthoxy—3-(3R)-tetrahyd1'0furanyloxyphenyl]-3-methy1—lH-pyrazole'
1-(2-Fluorophenyl)-5-[4-methoxy-3- (3R)-tetrahydroﬁxranyloxyphenyl] 3-methyl-1H-
pyrazole; -

121



25
5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 3-net h
yl -1 -(2-phenyl ethyl)-1H pyrazol e;

wozgmpogulypt hoxy- 3- (3R) - t et r ahydr of ur anyl oxyppgp/?/]gjooﬁmr&gg

10
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25

30

| -(4- trifluoromethoxyphenyl)-1 H pyra
5 [ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -3-neth
YH(4-Chicr@phanylpoxaictipky-3 IBR)-Baipydr efaah Fox pA2nM{5-methyl-1H-
2004/1094411 PCT/ US2004/ 011899
BYPA et hoxy- 3- (3R) -t et rahydr of i i ranyl oxyphenvi | - 1- ( 4-
mmoqy(ah@ﬂud BB methdity- PRI Z&H8Y drofuranyloxyphenyl]-1H-
! - Met hoxy X):g: (3R) tet?ahydro?au?gnyl )cl)x;pﬁaélr}{yo enyll

B §car bonyl - 3-t hi enyl ) - 3- net hyl -1 H pyrazol e;
1-dyérohbieyis Loy mnséyﬂ 1diah *py%
furyany%hey%yl] ok -35(]3 ?L @gﬁraﬁy&%&ﬁ ﬁﬁ e,

&-Begz Bt o= [ém%hz)&yt%@ f/yumylom@mmﬂnlﬂ}pmznbt h

th]j %ng%%%{ (FRQX 2%8%?%?‘21’3@?5% SRRk of u

Basglatsxyphenyl ] - 3 met hyl - 1H pyrazole. 10 Exanple 14

ﬂ%%—?ﬁl?‘afﬁﬁﬁ%%vaééﬁ%3-L4sr.nf%9ws%ﬁ&v.ewgﬁﬁewem@wuﬂﬂ-

aav}doxy phenyl ]-1H pyrazole . o ~ NN O F F 15 2-

R R LU DA St B R E—E

ﬁyrlanrodnam | -(3,4-difluorobenzyl)-1H pyrazol e
3-Ethyl-5-[4-methoxy-3- (3R)-tetrahydroﬁ1ranyloxyphenyl] 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)-tetrahydroﬁnanyloxyphenyl] -3-methyl-
IH-pyrazole '
1-(2,3-Dunethylphenyl)-5-[4-methoxy—3—(3R)-tetrahydroﬁnanyloxyphenyl]-3-methy1- :
LH-pyrazole; '

5-[4—Methoxy—3 -(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1-(3-nitrophenyl)- 1 H-
pyrazole;

5- -[4-Methoxy-3-(3R)- tetrahyd:ofuranyloxyphenyl] 3-methyl-1- (2-methy1phenyl) 1H--

pyrazole;
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-1-(2-phenylethyl)-1H-
pyrazole;

5-[4-Methoxy-3~(3R)-tetrahydrofuranyloxyphenyl]-3-methyl- 1-(4-
trifluoromethoxyphenyl)- 1 H-pyrazole;

5-[4-Methoxy-3 -(3R)—tetrahydroﬁ1ranyloxypheny1]—3-methyl— 1-(2-quinoxalinyl)-1H-
pyrazole;
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(65 ng, 0.23 mmol), Pd(PPh3)2Cl12 (37 ng. 0.004 nmol),
2 M Na2CO3 aqueous solution (0.2 nL) and 3 nL of a
sol vent m xture whi ch consisted of 7:3:2::DME: H20: Et OH

wo 20@fo4spl aced into a 2.0-5.0 nL Smith Pr ocel;&srél\rﬁzg‘%ur%l‘gm S

10

15

20

25

-rifluoronethyl benzyl) -

- (3R) -t et rahydr of uranyl oxyp

was seal ed and placed into a Personal 20
Emrys Optimzer, stirred for 30 seconds, and then

b4 adMthdxg-3144R)-Gtrahyiro 2 ylof Ahemdb 1 -(AFhrtiRalpHeh AN 3asihyl-1H-

.then. diluted with 10 nL water and 10 nL ethyl acetate.

RW&ZOIG

ne“_" organic |ayer was separated, dried over Na2SO4,
Bifhbvedt Iﬁﬁy@qu?-&ﬁaﬁﬁryﬁ% 10RSpHESIPY-EH methudabt a9 3-Aer-3-
silica_gel colum chrona?ography'u5|ng a gradi ent .
Betwl-bAPyegRle10% t o 50% et hyl acetate in hexanes

P 2Y4-FR6rof FridB]-6 (9 R etRixy s (GR) b drYRERNRAT M hv1P3 [ifletidyr 111-
nétﬁoxy-g?%§g§qté?ra%y&?bfﬁ?%ﬁ?loiyphen?l]?¥{k%§?5?% elH
BEa%lgl ear oil. 1H- NMR 123 WO 2004/ 094411 '

/ .
SELMRRPL OB Ry el Bl By Sl ot
245-(6-ghigropymdyl)}-B-[#ymetho:3- B(3R) teahdd furdhyloxFplnyi3-ddthyl-
iﬁﬁ)zm53387'2 The foll ow ng conpounds were synt hesi zed -
I'n simlar manner with different 5 starting
materi al s:

-(2,..3-Di fl uorobenzyl)-5-(3, 4-di net hoxyphenyl ) - 1H pyra
%6‘?’8?‘? 195‘- [ 4- Met hoxy- 3- (3 | :

ﬁ)nthei_srcﬂhxel,aqimnWw&wm@imh-@taﬁﬁé%y&%amﬁ)an%my

razole' _
Rbenyl1B-pYraggle| henzyl ) - 5- [ 4- met hoxy- 3- ( 3R) - t et r ahydr of
uranyl oxyphenyl]-1 H pyrazol e; S

5-[ 4- Met hoxy- 3- (3R) - tgt r ahydr of ur anyl oxyphenyl ] -1-(4-t
0 pyrazole;

hoxy- 3

nyl]-1 H pyrazol e; '
1- (2- Fl uor obenzyl )- - metthoXy- 3- (3R) - t et r ahydr of ur an
yl oxyphenyl]-1 H pyr | e;

5-[4- Met hoxy-3-(3R)-tetra @o ur anyl oxyphenyl ]-1-(3-n
itrobenzyl)-1 H pyrazole; & 45 Met hoxy- 3

- (3R) -t etrahydrof uranyl oxyphgnyl] -1-(4-nethoxycarb
onyl b enzyl)-1 H 15 pyrazol e; 1-(3-Fluorobenzyl)-5 -
[ 4- met fueddythSx y-§-83) - te wittyaivfetafiokypheny X3, plaghsth - - 1

PR Boriiog 52, B .38 SmeD Swmper syt e Fhparole

1-(3,4-Difl uorobenzyl

| (65 i)y L xviRiNe PYPPh.MEL, @Y hZ 0064 mmol), 2 M Na,CO; aqueous solution

(0.2 mL) and 3 mL of a solvent mixture which consisted of 7:3:2::DME:H,O:EtOH was
placed into a2.0-5.0 mL Smith Process vial. This was sealed and placed into a Personal
Chémistry Emrys Optimizer? stirred for 30 seconds, and then heated to 140 °C for 120
seconds. The solution was then diluted with 10 mL water and 10 mL ethyl ac-etate. The ]
organic layer was separated, dried over Na;SOys, 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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1- Benzyl - 5-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenv
l]-1H pyrazole; 20
1- ( 3- Met hoxybenzyl ) - 5- [ 4- net hoxy- 3- (3R) -t et rahydr of ura

wo 20bossyiphenyl ] -1 H pyrazole; 1-(4-Fluoro §2304ﬁ11899

10

15

25

erature _overnil g
g oA

[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny
H pyrazo | e;

1CD31343(JD| NIHuPS DEEd ZEY, 7:156.€ 8nfIH06.0(d 1m;ténpw PHR Y &3y, 4.8

@F?Qosr%@ﬁ’ 7@t%b‘%§dﬁ‘eﬁw YL A8 Foxycar bonyl benzyl
) 1H- pyr azol e;
1-(2,6-Di fl uorobenzyl)-5-[4-met hoxy-3-(3R)-tetrahydrof
ur any%%ﬁé’ﬁ?ﬂ § rvigrp synthegsized ‘in a similar manner with different

S,gﬂmglnﬁ@ernqg_enzyl )-5-(3 -fluoro-4-nmethoxyphenyl)-1 Hp
yrazol e 124 WD 2004/ 094411 PCT/ US2004/ 011899 C

: E;(a,nﬁpigﬁq;gb@nlb-ﬁ e(§,|4511méthoxyphenyl)— 1H-p yrazole

y%g‘?’%}sélﬁ e(u-?’&ﬁ% }a’ﬂg ) ggl}’f gQX ﬁ%ghenéllh pyrazo?e
1{3“@“%’(4%&1%%&%&&}3-(mnamh@iﬂmﬁuwwwmmnmmazoh,
R e TN N S N BR AR S
apndzdgt yl i thium (1.5 m_forz ? M \r/]vga sl owl y added

L Bt b S g o B SR Bk e o bk gy bR ezole

a:wmba)bamyq)us fz:-mmsx:,ai kr TRYR6trdhQdyaI My Gk ypIRAGT- 1 H-pyrazole;
he reacti on was quenc edp

XY Bbﬁt%kymylemaﬁlyé]qhéba%robwwaaﬁamazole
S04 viel f R pichu2ly
oirPganiHcgﬁrjagy(é’t;s was washed 193*%1’ ﬁgnfg]' ﬁyweth%%bq‘[bon}fggﬁ{b 1?
PYR%0de; dried over Na2SO4i and concentrated. The

[ @5k mu#ob%s,noa @sgkmsg,j etrs!h &Eﬁ&%yg&g?mgp@ﬂ%?p}d%%

| pr opan
63 Dmsthm@?@fdd)t%[‘*ﬂeethw -3- &R)itetrp@w@ﬁlranydmwrmwﬁlgd

'%ggzol}‘ié luted with hexanes. The insoluble material was

shed three tinmes 15 with ‘hexanes. The conbi ned

' blBga?}’ll-é [H*&l}%hoxv(tés@%m}mﬁr@fnmylhwmcmdhﬂﬂ -pyegolpgur i f i ed
20 -

?1%8}' g—g A) L El%?{’ gggi?) t;égahygro%n%nﬁgylcy%ﬂenyﬁl llﬁ-pyrazole
1 (4—Fluorobenzyl) 5- [4-methoxy—3 -(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole;
1-(3,4-Difluorobenzyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazole;

+ 5-(3-Fluoro-4-methoxyphenyl)1-(4-methoxycarbonylbenzyl)-1H-pyrazole;

1-(2,6- Dlﬂuorobenzyl) 5-[4-methoxy-3-(3R)- tetrahydroﬁ.lranyloxyphenyl] 1H-pyrazole;
1- (4—-F1uorobenzy1) 5-(3-fluoro- 4—methoxyphenyl) 1H—pyrazole
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in hexanes to give 198 ng (35% of
2-[ 4- met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -
5,5-drret hyl -[ 1, 3, 2] di oxabori nane as a clear oil.

dolrho CDC13, 300 MHz) 6 7.4 (d, 1H), 7
wo 2delhodYR ( ) ( H) 3 lé(_;zlg.ﬁgm?ﬂr#]ﬂtm

10

15

20

6.9 (d, 1H, 5.0 (m 1H, 4.0 (m 3H), 3.

4H), 3.7, (s, 4H), 2.1 20 (m 2H), 1.0 (s, 6H..
Exampled516 Synt hesi s of -

- [ 4- Met t r ahydr.of ur anyl oxyphenyl I.. -
ST o G S0 By B TP T S-St
35,2 @ickabbdsdaecont aining 1.7 g (7.5 nmmol ) of .

4- met hoxy- 3- (3R) - tetrahydrofuranyl oxybenzal dehyde and
75 nmL of THE was cool éd to -78 C under argon and 5.0 .

m. (3 M of MMJCl wa$ y added. The reaction was
stirred.at room5 terrp dor 12 hours and was

guenched by the addi t$on>0f OO mL of saturated
aqueous NHAC . The aghdeous I s. extracted with 3
X 50 nL of ethyl acéta e and th conbi ned organi c

extracts were dried © Na2S. 04, filtered and

Concef‘ﬁ‘fcﬁﬁc?@-mctlﬁ%?bf@ﬁ?{éﬁg)( ?a'.n& gfboe Jrn gélﬂoé@1tsg mmol)

chr omat ogr aphy us
wa0sided toyd flask eoxamemg o l.'rd_xwiﬁﬁT yTlgh dregicobledGo g7§ BDEf)dendrgon

O e e T

Bous, (umthH)bprdﬁe ©.41mL, B mmbl)dn (mmlild-fbrr}ﬂﬂwﬁk RIA& 4ridthe mixture

| Y}% ei.l}oy_g? )to—wﬁtofb(@ ?FPE%E*“{? }_Qﬁgmg% ﬂ&lg geragtl(m as quenched by the

dddjténME D @Xyofdn @Gibud Stuiraley sETekdH FNHCX Ml betiB@Psher. -
”Fhe orgar}lcgayer was washed with 10 mL of water, 10 mL of brine, dried over Na;SO,,
and concentrated. The residue was dissolved in 18 mL of toluene and 270 mg of (2.6
mmol) 2,2-dimethylpropane-1,3-diol was added. This was heated to reflux for 4 hours,
concentrated, and diluted with hexanes. The insoluble material was washéd three times

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— -(3R)- tetrahydrofuranyloxyphenyl]

'5,5-d1methyl-[l,3,2]d10xabonnane as a clear oil. '"H-NMR (CDCl,, 300 MHz) & 7.4_ (4,

1H), 73 (d, 1H), 6.9 (d, 1H), 5.0 (m, 1H), 4.0 (m, 3H), 3.9-3.8 (m, 4H), 3.7, (5, 4H), 2.1
(m, 2H), 1.0 (s, 6ED): '

Example 16
Synthesis of 1-[4-Meth0xy-3-(3R)—tetrahydrofuranyloxyphenyl] ethanol
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O Pyridiumchlorochromate (2.8 g; 12.3 mmol) was added
to a flask containing 1.46 g (6.1 muol) of
1-[4-m et hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphe' nyl ]

wo 2604%8¢) and 65 nlL of CH2Cl2. The mxture

10

15

20

I
at room tenperature for one hour and the sélxﬁﬁscfé&%{s%j
were filtered through silica gel, rinsing with 200 nL
et hyl acetate. The solvent was renoved and t he
resi due was purified um chr omat ogr aphy using a

gradient elution from to 50% et hyl acetate in

hexanes to give 1.2 ¢ of | -[ 4- met hoxy- 3-(3R) -
tet r ahydr of ur anyl oxyp enyI ] et.hanone as .a white solid.
"H NVR (CDC 3, 300

6 126 WD 2004/ 094411
PCT/ u32004/ 011899 7 (d 1H) 7 4 (d 1H), 6.8 (d,
1|'|)

(m m 4H), 2.5
Aélﬁsk wzltam&ﬂ 7 zréﬂ 5 )_L9f—4-123mow~35~k le 18 5
nﬁf)xybenzaldeh de and 75 mL of THF was cooled to —78 Csunder argon

Met hoxy-'3- (3R) -tetrahydr of uranyl oxyphenyl ]
@\x{fpﬁa opi GRd) ofd¥isMeClovp spwipadied uShreteadtion Wk stow af mom

AR, U ATl P Al o e ikl
&BQGWNHAIU SF hewquboB.ldyermvag ektri&tedrwrthﬁ 2050 mL®fethlyl/dcetate and -
&10 {cgglbm{:(? or)gyamg € q?}%s Iw%?e ed%%gr Naqgo %lterednngcgncentrated

Paifificatiyrdb piilicagpey ¢ auayptieonihth eraptansing a gradienrkelutién frbik.50% to

10+ aplohaft fhyStatofo 80 ot GBS ot Rl 8BRS
&&dhﬂxdmﬁﬁylsﬂyphwyu]tbu&n& abQ wHite@bli€t FYINMREEBLS; 30‘6*1@1&) §

anic layer was dried over Na2SO4i filtered and

§BilImoHD: £ OnEh BRD), 4 (F, THb b (ByHDop & 36w e EDebh

Qﬁ% GO+ eglzzq% ng a 15 gradient elution from20%to
0% et hyl acet ate in hexanes furnished 218 rrg (21% . of

Iﬂgﬂg xy-3-(3R) - tetrahydrofuranyl oxyphenyl ] - 3-oxopro
%?% BZh de as a yellow solid. "H NWR (CDC13, 300

):es@s @16[4(Meth9¥1)-3 (FOpetrabymfur2eylpxyphentibthandpe 6. 1

Pyridium chlorochromate (2.8 g; 12.3 mmol) was added to a flask contéining
1.46 g (6.1 mmol) of 1-[4-methoxy-3-(3R)- tetrahydroﬂuanyloxyphenyl]ethanol and 65
mL of CH,Cla. The mixture was stirred at room temperatire for one hour and the solids )
were filtered through silica gel, rinsing with 200 mL ethyl acetate. The solvent was
femoyed and the residue was purified by column chromatography using a gradient elutic;n
from 20% to 50% ethyl acetate in hexanes to givel2g (83%) of 1-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]ethanone as a white soﬁ¢ 'H-NMR (CDCl, 300 MHz) &
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woz@&/_ﬁsm ng materials: 4,4,4-trifl uoro- - "hsé?{’)‘,” }%9

10

15

20

1H, 50 (m 1H), 4.0 (m 4H), 3.9 (s, 3H), 2.2 (m
2H) . (Mtl)= 265.2 20 The fol |l ow ng conpounds were
synthesized in a sinmilar manner with different

hoxy-3-[ (3R) - tetrahydrofuran 3- yI oxy ta

ne- | ,3-dione; Ethyl
19 (s pdigf urany g eR s
%rsu[géufﬁznoa elﬁ) %1%04/ %194?1 /(US2004/§118 &%,

BakdI(en 38). Mt INE 3852 of

3-Di net hyl am no-| - [ 4- met hoxy- 3- (3R) -t et rahydr of uranyl o
xy- phenyl ] propenone O\. O5 To a solution of 440 ny
Eialﬁﬂeﬁﬂol) of 1-[4-nethoxy-3-(3R)-

G A PR SRRl o DVF

ofoprepioetidepblyiior mam de di net hyl acetal. The resulting

m xture was heated to 140 C for 16 hours, then cool ed
to roomtenperature ahd gquenched by the addltl on of 25
nmL of water. The m xt s extracted with 4 X 25 niL
of ethyl acetate and t canbi ned organic fractions
were dried over Na2S(H, Tilfjeref and concentrated.
Purification by colu chr oat ogr aphy over silica gel
using a gradi ent. eldtion from 100% CH2C12 to :

90: 10: 5:: CH2C12: Me OH provided 257 ng (56% of

34T A suspension of sodlum h¥dnde (60% suspension in mineral oil, 210 mg, 5.25

di met hyl am no- | - hoxy- 3- (3R) - t et r ahydr of Ur anyT oxy

mEehyr # mldpféﬁﬂ‘n@dasaraorywq tmted@mueatmalymxgl vy md5 (47 gumol) of

&ﬁqgmh{a& a!ﬁ@taggﬁtlon 5%%%@%1?’991—%&%)%&!231@37 d

, tgtp:ghyd@ﬁg_rax(}mxyphgnyl]qth@nopmn e} of THY. (Idhe repufiting Znighufegyas stirred

§ Ifgo %m%e g.l?' e Rl hofirs 2a.n£1 %en%whﬁe(’l M}'&l) o. 3%2}1&1 t%ﬁ@iﬂﬁ e%gacted

hes! s
VIlﬂ(_ lﬂ\)@tmb ryethdragetate5 T{llenrﬁmlh laygr-"@as(dBiRY Ot/@rt\iaaﬂ@d fitbéred and

Y -Lﬁ@ﬁ’c re%%v?&? eﬂmdcé&t}ff b?%%%gll C%J}Mtography on silica gel using a
gradient elution from 20% to 50% ethyl ac.etate in hexanes furnished 218 mg (21%) of 3-
[4-methoxy—3-(3R)-tetrahydroﬂlranyloxyphenyl]-3-'c;xopropionaldehyde as a yellow
solid. '"H-NMR (CDCl, 300 MHz) & 8.0 (s, 1H), 7.6-7.5 (m, 2H), 7.4 (d, H—I), 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 manner with different
starting materials: _ |
4.4 A-trifluoro-1- {47niethdxy-3-[(3R)-tetrahydrofuran—3-yloxy]phcnyl}butaan1 ,3-dione;
Ethyl 1-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1,3-dionebutanoate.
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01/ . 0. 128 WO 2004/094411 PCT/ US2004/ 011899
3-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 3- oxop
ropi onal dehyde (45 ngy, 0.17 nmol), 4-nethoxyphenyl

woz&%ﬂh/ i ne hydrochloride (36 ng, 0.20 mnﬂg and 1.7 nlL
0

1

o

15

20

et hanol were conbined in a 0.5-2.0 mL S R HP 58S
Vial. The vial was sealed and heated to 140: C for
g¢onds using a Personal Chemistry Enrys

timzer. The 5 solvent was renmoved and purification

$wntiedsisiof 3-Riaiethydd mimo-1cldroethoxyd4PRytetrahpdrofuragylagy-ent
' 20% to 100% et hyl acetate in hexanes

€‘1re§ %]@'gggéfgmng (65% .of |- g
(4- met hoxyphenyl ) - 5- [ 4- net hoxy- 3- (3R) - t et r ahydr of ur any
| oxyphenyl ] - 1H py: e as a brown solid. 'H NWR
(CDC13, 300 MHz) (d, 1H), 7.2 (in, 2H), 6.9 (m
4H), 6.5 (d, 1Hy & XAM., 4.6 (m 1H), 3.9-3.7
(m 10H), 1.9 ( 2H). { Mt1) =367.2 10 The fol |l ow ng-
conpounds were Syhthesized in a simlar manner with
different startag materials: Ethyl _
b U B e gLy e
& ﬁg'ﬁioﬂr &Aphal Rincire(B 15 nires ey a0 hadeamydoaxly pheny
tl_ﬁr- -tri ?I%?Jo){?'gnetslﬂyl - I_Ifl- pyrazole; 5 -.£4- Met hoxy-3
mgRp! NeY-dispsfe tormaraidy e arsjal] Tha rospliing muxdure was heated to
{4*()“J ffl)luﬁrﬁ%'ﬁﬁ‘t, méh cooldd to Worrr@ﬁgl Grandrt B quenched by the addition of 25

5- (4-met hoxy-3-(3R)-tetra ygrofurany?oxy henyl ) -3-tri
il gdwetset Hyel mixirgwyasextrhete@rtly 4X125 @é@[f gthgt acetate and the .
don b ML N oitods Wik il @E}yﬁingﬁrfﬂ{é}’éd%é’ PR alea3=t 1

Ny | q p i yl

uor omet yrazo acetic acid; |sopropyl

' PusificdtiamEiytvokynrshf GiRto draphy agroslivk gebusyd goxgrphen plujios fromi

{dowoEAIEL o 1ot Ry ERARL o1k biAGEHALL257 me (56%) of 3-

dimethylamino-1-[4—méthoxy—3-(3R)-tétrahydrofuranyloxyphenyl]propcnone as a yellow

oil and 115 mg of the starting ketone. 1H—Nl\/[R (CDCls, 300 MHz) 6 8.0 (s, 1H), 7.7 (4,

1H), 7.5 (m, 2H), 6.9 (4, 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 |

Example 20

 Synthesis of 1'(4-Meth0XYPhéﬂyl)-5-[4-me'th0xy-3-(3R)-tetrahydi'ofuranyloxy-
phenyl]-1H-pyrazole : _ _
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25
1- (3- Fl uor obenzyl ) -5-[ 4- net hoxy- 3- (3R) -t et r ahydr of ur an
yl oxyphenyl]-3-trifluoronethyl- |IH pyrazole;

WO zgh-“fﬂgmMet hoxy- 3- (3R) -t et r ahydr of ur anyl oxypltkel%gz]m}lm&h;n

10

15

20

- 25

30

" Fhpl -Bengyk>- [4 -methox (.

H pyrazol e;
1 C,ycl ohexyl - 5-[ 4- et hoxy 3-(3R) -t etrahydrof uranyl oxyp

henyl 3- 4Mdt}mx 3Bk loxyph - 1
1- B(irilf[ - 3)1%41:’ ngt hﬁgwmy %};y})a?wng d] r o?ﬁorp ;or%l/ona deh%dc -
%)Wo 111&3@)(}’@61%1@%@?}@ gycgochlonde (36 mg, 0.20 mmol) and 1.7
éi(df?fﬁﬁﬁ&l%@m&)i usia b4- 1P ENBhYit3Pro R Vit TRMANLUE e
nyI o phe J@ razole; 129 WD 2004/094411
&%@ fglgiﬁo sgco[nd,s mg«,@lﬁgsogal(@mm]sn'y Emrys Optimizer. The

@Ivénﬂvkaxlé)hg(zég HEIBIEAKIR B RYL set e (1tmR MR Ry adif PY

razol

ara(lmntmllumn SomeOPh Jo- 190Yweting nbrtaty inchet &Ry ptogtded g aipdb56opof 1-

q¢@§%@tsgﬂ¥&gp AT RASH R B oy pepieny Ao arains

broseyipbiidh y HFNIVIR: (0DGiz 00@MEHzZ) 5 7.6 (d, 1H), 7.2 (m, 2H), 69(m 4H), 6.5 (d,

X ) - t.et r ahydr of ur anyl oxyphen -(4-t
Pk G AR, FE RpHong PR BHh G tes. 57 *
5- [ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ]-1-(2-p
yridyl)-1 H pyrazol e;
1- ( 2: BErPBewng £emppunds we pothesizsd 3 ¢ smyiter awnpdTyWitlo fifferent
@ﬁﬁh@iﬁ!ﬂh@l@ﬂ] 1prrazole |

5- (3- Fl uor 0- 4- met hoxy ﬁ’dﬁn yl)-1-(4-met hoxyphenyl) - 1
tymkyﬂgnlﬁ;ra@d07{mhmmd$¢yyrazole -3-

&of g, &etrahydro f uranyl oxyphenyl]-.1 Hpyrazale; 10

1-12- (a6 Fl uoropyridyl)]-5 -

T-Benmt-hrgdynedog 3R (R eteratychfakuylaxyphenyyipheifipbionitiyby Haz

;%Jr ole: EX@Mpl e 21 Synt hesi s of
et hoxyphenyl ) - 5-[ 4- met hoxy- 3- (3R) - tetrahydrofura

A Mﬁ&mxbﬁém] qetram'imfﬁyal&’i@dyehemyl‘]l-lkphe@le -triffioromethy-1H-

~Donet hyl am no- |-
-nméet hoxy-3-(3R)-tetr ahydr of ur anyl oxyphenyl ] pr openon
Bhyl (5 (4-methoxy-3- (3R_)-tetrahydrofu:anylpxyphenyl) 3-trifluoromethyl-1H-pyrazol-

1- yI]acetate

[5-(4-Methoxy-3- (3R)-tetrahydrofuranyloxyphenyl) 3 tnﬂuoromethyl -1H-pyrazol- 1-
yl]acetic acid;

Isopropyl [5- (4—methoxy—3 -(3R)- tetrahydrofuranyloxyphenyl) 3- tnﬂuoromethyl 1H-
pyrazol-1 —yl]acetate '

1-(3-Fluorobenzyl)-5-[4 4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-trifluoromethyl-

1H-pyrazole; -

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-phenyl-1H-pyrazole;

1-.Cyclohexyl-S-[4-methoxy—3-(3R)-tetra.hydrofur_anyloxyphenyl]-lH-pyrazole;

Ethyl 1-Benzyl-5-[4-methoxy-3 -(3R)-iétrahydrofuranyloxyphenyl]-1H-pyrazole-3-
carboxylate; '
1-(4-Methoxyphenyl)-5- [4-methoxy-3 (3R)-tetrahydrofuranyloxyphenyl] -1H-pyrazole;
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(461 ng, 1.6 mol ), 4-nmethoxyphenyl hydrazine
hydrochl oride (304 ng, 1.74 mol), and 5 nL of
et hanol were conbined in a 2.0-5.0 nL Smith Process

' The vial was sealed and heated to
WO 2%66)851411 lJC419U5§ ({4@%18&90

10

20

- 25

Hpyrazole; 10 ©

seconds, quenched with 10 niL of water
aqueous Iayer was extracted with 3 X 10 nL of et hyI _

eqﬂwﬂ%x E%R?%hﬁ%%gﬁﬁyﬁenﬁ! @-‘{inHélﬁzle\ﬁ%Jl)el}ﬂb

over iltered and concentrated. "Purifica |o

by4-E iqorqpaerg&S [4wethary-2 13 Bt dydesepnyienpieny!] glrfhmrezﬂle
¢l tB'rcgﬁbd;hE%gj %88/?1%&1%990(@1%} R¥hny SR ok fphlnyIENABGR 201

provi
i{wmhéx(ﬁBhéq&yhj&WMymmmﬂ] 3-(¢-8Hjuoromethoxyphenyl)-1H-
é %{ ydr of ur anyl oxyphenyl ] - 1H pyrazol e as a brown
%l > "H NWR (CDC13, 300 MHz) 25 S 7.6 (d, 111),

wivzeimo)cy-aasm {etrphyrdfiraylox fohenyil ] 1)2-pridylX tH-pgaale; 4. 6

R sl e S GO I s

sx@mmoftd&nwﬁfoey;smﬂymesamdmypk&nﬁmJ]rHL}f}&azmnner wi th

ren rtin e
P bR e Ryt pwasole
9¥d-Fluoropyridyl)]-5-[{4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1H-pyrazole.
?I{g [ 4- rrgﬁ]gx)gl 3[ (3R - tyet(ra?]ydro ur anylyoxillpphe}r,]{/I ] gfﬁa ,
zol -1 -yl}acetate;
gxglgprhp met hoxyphenyl ) - 1- (4-f | uor obenzyl )-1H pyrazol e
5- (3, 4- Di et hoxyphenyl ) - 1- ( 4- met hoxyphenyl ) - 1 ‘
Syxpﬁygsgszqﬂ16(4-Methoxyphenyl)-S-[4-methoxy-3 (3R)- tetrahydro uranyloxy-
éﬁggélﬁy k gptyl - 3- et hylindazol)-6-yl]-1-(4-carboxyph
7l H yrazole . 3-[(1-Cycl opentyl -3 ,
-et hyl i ndazol ) -64y1] -1-(4-met hoxyphenyl)-1

5-[ 4- Met hoxy- 3- (3
4- nor phol i nyl ) p pyr azol e;

1-(4- Carboxyphe 1) -5 4\ et hoxy- 3- (3R) -t etrahydrofura-
nyl oxyphenyl ] - 1§ . ol e. - Exanple 22 15 Synt hesi.s of
5-(3-Cycl openty -thoxyphenyl) 3- nethyl-l-phenyl
-l H pyrazol e. O o

rtrahydrofuranyloxyphenyl]-l-[4-(

. 3-Dimethylamino-1 [4—methoxy-3 (3R) tetrahydroﬁJranyloxyphenyl]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 with 3 X 10 mL of ethyl acetate. The combined organic
fractions were dried over Na;SQy, 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 1—(4-mefhoxypheny1)-5-[4—1fxethoxy-3 -(3R)-

' tetrahydroﬁlranyloxyphenyl]-lH-'pyrazole as a brown solid. [H-NMR (CDCls, 300 MHz)

57.6 (d, 1H), 7.2 (m, 2H), 6.9 (m; 4H), 6.5 (d, 1H), 6.4 (d, LH), 4.6 (m, 1H), 3.9-3.7 (m,
10H), 1.9 (m, 2H). (M+1)=367.2 -
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NN 1/ A solution of
5-chl or o- 3-net hyl -1 - phenyl - 1H pyrazole (61.8 ng, 0.32
nmmol) in 5 nm of THE was cooled to -78 C and

wo 280afaektsyl 11 thium (0.47 nL, 1.7 Min hept aneacﬁ@éo(ggns?

10

15

20

slowy added. The m xture was stirred at -78 C for
hours and then zinc chloride (1.56 niL, 0.5 M 'Ws
added and after stirring at -78 C for 15 m nutes was

o br ount S ARTLAAID R Sy rI R SR RARF R aifeen
GtaBihgmmtdrialsand Pd(PPh3)4 (35 ny, O 03 mol) in1l rrL of

-t r i on s heated to 60 C
for‘“’“\_’@‘%h f?m Wée“ilﬁwh% WasP§i Pt ed with 20 nL of 25
@:ﬂyyn {wemxgm(aRp&mmm&xayﬁhemﬁﬁm&hﬁmauetab: 10
at ur. at mmn um chloride solution,
31-(3 lglreshﬁmﬁphf ‘ﬂu‘ETPP??éyl)‘fﬁepyé‘i‘zﬁéﬁm c |ayer vvas

B oy e %8 2004/ 004411

LR Eksn LR (R R e Ul it

- gl[HtCWbﬁeﬁ@HB%%fﬁlh&zél?%’}ﬁﬂt LY mB6% i1 B PYADSE;

% LMty SpSRo-yateRydrafursny lasyohpid 4l 1}-(‘Bm¢ﬂihh9¢)‘1]phpiyﬂnm

gyago yrazole ' H NMR (CDC13, 300 Miz) 5 7.3 (m 5H),

2H), 6.6 (d, 1H, 6.3 (s, "1H), 4.4 (m 1H),
3- (%Ce@oxmh)myl)zsxﬁﬁrs;how (3ﬂ)-titrah)ﬁrc(funanﬁbﬁyphéﬂVﬂﬂJJ)H=3ﬁﬁzole.
5 The foll owi ng conpounds were synthesized in a
simlar manner with different starting materials:
Exa@tﬂplh’éﬂhoxy 3- (3R) tetrahydrofuranyl oxyphenyl ]-1-(4-t

é{}lt %gsro Ee @I‘B openg'{f}/ -l}l'e_thogyprhaele)o'lg metgyl- -plm)rl.li?'[?

pirafale.Met hoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl] 3-tri
fl uoronet hyl - 1H pyr alzol l-yl}acetic acid o

.o%
yog

- 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

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)s (35 mg, 0.03 mmol) in 1 mL of THF was added and -
the reacnon was heated to 60 °C for 12 hours. The mixture'was diluted with 20 mL of

ethyl acetate and the organic layer was washed with 10 mL of a saturated ammonium

_chloride solution, 20 mL of water and 20 mL of brine. The organic layer was dried over

sodium sulfate, filtered and concentrated. Punﬁcatlon by silica gel column
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FF NNFOSO™H O 15
{5-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -3-tri
fl uoronet hyl -pyrazol -1 yl}-acetic acid ethyl ester

woz&ﬁ%@uf‘p 0.58 nmol) was dissolved in 5 ”Lp&f/q%oomusw

10

15

20

25

solution made of 35 g KOH in 25 nL water
reaction mxture was diluted with 100 nL of nethanol,
bl&ﬁin@lﬁ gtahyl inda fradiedt ARioh froadTH% fboio%jethﬁ at&MBn hexanes

Aci di f t I't
iR a?%éiq%r@%L/cl'ap%»%ﬁé:'@y%}e%xmmmwmwimhémé?w

' Pg&&@%}?ﬂg@(@?gR -tet r aaﬁgdr ofblﬁ) a%;s/l(rgxz%)h ﬁl]l}%?% |(s’

i Hudriomp LRy 3.8 GBIy 2 d8|3H); lﬂ}léo(et BE). @EF10=349H NUR

(CDCI3, 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,

2H) . "(‘Mﬂo)loﬁihg domipoondsngere Goytbesiatd inersmiyrnhimsr st different

r. manner with different 25 starting ,
Rafiod rfeal”

1=[B$Jb7tbdxy5- -(34)-Hetiah poryfuBm{ BRYpHe 1] - Ry ot BR S -
! 1H- pyrazol e- 3-carboxylic acid; 132 WO 2004/ 094411
52004/ 011899

- 1- (4- Car boxybenzyl ) - 5- [ 4- met hoxy- 3- (3R) - tetrahydrofura

nyI ox&henyl ] - 1H pyr azol e;
Expmp |3boxybenzyl) 5- (3-fl uor o- 4- net hoxyphenyl ) -1

HH Esi g— 4-%%3-@3?13§f§¥%ﬂgﬂr§n)§£?§R§ny]]-3-tru%uocwg1febhyl-

(3- Fluoropheny hox tetr

lﬂrm’lr@%@}'-l -yibtagetioaeid - 3-tri f'1 u- or onet hyl pyrazol -1-yl}
acetamide F NN FF P-O~N b- F o

0

=
F
g
ASRSE

o7 OoH -

' {5—[4-Methoxy—3-(3R)—tetrahydrdﬁlrdnyloxyphenyl]—3-&1ﬂuoromethy1—pyrazol 1-
yl}-acetic acid ethyl ester (239 mg, 0.58 mmol) was dissolved in 5 mL of a solutlon made
of35g KOH m 25 mL water. The reaction mixture was diluted w1th 100 mL of
methanol, heated to'100 °C for 1 hour, and cooled to room temperature. Acidification

with 1N HCl resulted in the formation of a white solid, which was isolatedby filtration to

- give 100 mg of {5-[4-methoxy-3- (3R) tetrahydroﬁlranyloxypheﬁyl] 3-trifluoromethyl-
~1H-pyrazol- 1 yl}acetic acid. 1H—NI\/[R (CDCl3, 300 MHz) 6 6.9 (s 2I-I) 6.8 (s, 1H) 6.5

(s, 1H), 4.9 (m, 4ED, 4.0 (s, 4H), 3.9 Gs, 3H), 2.2 (s, 2H). (M+1)

The following compounds were synthesized in a similar manner with different
starting materials: '
1-Benzyl-5-[4-methoxy-3-(3R)- teixahydrofuranyloxyphenyl] -1H-pyrazole-3-carboxylic

acid;
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A sol ution of
{5-[ 4- met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 3-
trifluoronethyl-1H pyrazol-1-yl}acetic acid (50 ny,

wo 26bapsagol ) in 2 mL of DVF was 10 treated. yj 3
rrf,;, 4(‘)‘. mol ), diisopropyl et hyl am ne (SSW{IPS%%IJJ

10

15

20

25

.enyl]

mmol ) , 3- fluoroaniline (21 uL, 0.22 mml), and EDCl
GQ&G&box%eﬁQ}fd WBIM-netiddy-BSR)- Ebﬁ‘ﬁh}&lidﬁlfaﬁylgﬂyltpheﬂ)cdlpm{-pgrazcge
I re for 1 e rea n s diluted with 1
Eg:f%’ u’iﬂmﬂ):é{%l?llé“%ﬁﬁ@ethﬁﬁ’g }%W%ﬁs separ at ed
and sequentially washed with 10 nL of water, 10 nL of

IN HC, 10 nL of saturated NaHC03, and-10 m of
Examele 24r i ed (Na2SO4) and concentrated. 15 '

'Bgﬁ&t&.&@ivamr@dehyﬁ Lo08l 4cxﬂétum.§ztyn3r@&99§mmambgg

% et hyl acet at exanes provid
R ¢yl 3-triftepyhmethly Jpypazol-3-yilacetamidsxy - 3- (3R) - :
tetrahydrof ur any| oxyphenyl]-3-trifluoronethyl -pyrazol -

| -yl) acetam deca avvhité solid. 1-H NWR (CDC13,
300 MHz) 5 8.6 (s, (d, 1H), 7.3 (m 1H),
7.1-7.0 (m 3H), m 2H), 6.6 (s, 1H),5.0'

(m 1H), 49(s€(%l—l) I511~N0f<3=9(m 7H, 2.2 (m 2H).
The follow ng c oungds were synthesized in a S|mlar
manner with differem tarting materials:

N- Cycl opropyl -2- {5-[4 hoxy- 3 _
-(3R) - tetrahydrofuranyl yihenyl] -pyrazol- 1- yl}

.acet am de;

NIs oﬁrSBWPn %f B 4ty i dR)-detral o fugany loxyrhieg il |3anyl oX

| ; Ty
3%1_7%%&31 )zlglﬁrg%zgl nFa)}et@caemm £8; 0. iﬁ% utz%gAL Q@M@ as

 Rpateoy i ROWRt 33, S32 re&lybﬁbﬁwrymﬁsﬁhﬂ%}ne (38 uryqoy 2 mmol) 3-

AGSHL AT 21 u.bl d\hﬂnﬁfo Y4rid2EDCI (38 uL, 0.22 mmol) and was then stirred at
{5-[4-net (3R21 tetrahydr of ur anyl oxyphenyl | - pyr az

glom) teyqpex;atuaq; Hn-d Ehe rescton avas ddutpd withy 40 Rl sqfethy acetate; the |
grgélﬂ:c @%@?W&s s’épz[ré‘temm en%aﬁﬁ@sh@@'svftﬁ iy B QS s LRy i(ﬁﬂf BPIN
pyrazol - 3-yl } propan- 2- ol

H(1,110gakh p{/sangatpdNaEECQp and 30 (r@;gf_bpgg, ldalh@ &S Qs) and concentrated.
]i’%ﬁ‘&}%ﬁ’ ?5})’ thaedyédluryf%ﬂ)ﬂfn%g}apg’y wu}gefoh/agtﬁﬂeacetate m hexanes

' prov1ded 21 mg of N-(3-fluorophenyl)-2-{5- [4—methoxy— -(3R)-

tetrahydrofuranyloxyphenyl]-3-trifluoromethyl-pyrazol-1-yl} acetamide as a white solid.
'H-NMR (CDCl;, 300 MHz) § 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, QH).

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;
N-Isopropyl-2-{5-[4-methoxy-3-(3R)- tetrahydrofuranyloxyphenyl]—pyrazol-l-

yl}acetamide;
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OO0OCHI / O NNNN 0O 10 A solution of
1- benzyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny
I 1-1H pyrazol e-3-carboxylic acid ethyl ester (144 ny,

WO 20048944770l ) in 3 nL of THE was cooled to Pgﬁuﬁoéﬁb‘i{ﬁ%

10

argon and MMgCl (0.34 ni, 3.0 M was added s
The solution was warned to roomtenperature over 2.

NRbesyl2at- [t4hﬂd§thd:@r mmftemwbm@gmgpmyg-pyﬁmq~y1\}\a~;étanude

S R g S D e A S e

- ViIBicRtadidecd _over Na2SO4i filtered and concentrated.

Purification by silica gel colum chromatography using
a gradient elution from20%to 50%ethyl acetate in

E%ﬂ@egsyi el ded 55 ng of |
2-{1-benzyl - 5-[ 4- met hoxy- 3- (3R) -

- fxaxthesfhng @dﬂxﬁeaﬁow%wyrpﬁéﬁw 3-(3R)-tetrabydnofigrapyloxypheayll-2He

]ilyr%z(ﬁ% yq}[ﬁ'b? 29 }lglndf"f]?]a%? 534 met 01%—3 {(3R)-tetrabydro-

benz tetra uranyl oxypheny
Iu}‘alnﬂpwhawéll-lﬂ-pﬁlthzyl-}-ﬂ}MRm B as a clear oil.
"H NMR ( }3 300|\/Hz)AS73(m 3H), 7.0 (d, 2H),
Q

6.9 (m 2Hé. 6.6 (d, IH), c;52(5 1H), 5.3 (s, 2H),
4.6 (m 1H), LT .0 (m_ 2H), 1.6 (s,
6H) . 'H N 3Am 3H), 7.0 (d,
2H), 6.9 ( W , 1H), 5.3 (s,
‘2H), 4.6 ( ( , 2.6 (s, 3H), 1.9
(m 2 0393 /225 134 WD 2004/ 094411

PCT/ USZOO4/ 0118 Ex;arrpl e 26 t hesis of - -
{1- Benzyl - 5- [ 4- met hoxy- 3- (3R) -t €t r ahydr of ur anyl oxyphen

-y ] - IbohpiohdE Qlberdzy} b MBiehRRAS- (3R Mretrihidrb fufbnyloxyphenyl]- 1H-

pyrazole-3-carboxylic acid ethyl ester (144 mg, 0.34 ;:nmol) in 3 mL of THF was cooled _

._ to —78 °C under argon and MeMgCl (0.34 mL, 3.0 M) was added slo(#ly. The solution

*+ was warmed to room temperature over 2 hours and then 10 mL of saturated aqueous

15

20

25

' NH,Cl was added. The mixture was extracted with 3 x 10 mL of ethyl acetate and the

_ combined organic fractions were dried ow}er Na,S0q, 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—Bepzyl-S-[4—methoxy—3-(3R)-
te&ahydroﬁlranyloxyphenyl]-1H-pyrazol—3 -yl}propan-2-ol A as a clear oil and 20 mg of
1-{1 -benzyl;S -[4-méthoxy-3.-(3R)-tetrahydroﬁlranylpxyphenyl]-1H-pyrazol-3-
yl}ethanone B as a clear oil.. 1I_-I—I\_IMR (CDCl, 300 MHz) A § 7.3 (m, 3H), 7.0 (4, 2H),
6.9 (m, 2H), 6.6 (4, 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 (CDCl;, 300 MHz) B 5 7.3 (m, 3H), 7.0 (d, 2H), 6.9 (s, 2H),
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 409.2 B 3932 o
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5 ~ A solution of
1- benzyl - 5-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxypheny
[]-1H pyr azol e- 3-carboxylic acid et hyI ester (62 ng,

in 3 nm. THE was cooled to O on.
wozLxﬁiz gm;S m., 1M was added and after sti r(:lrlllﬂﬁ%roi“@1r199

.10

15

20

25

hour the reactl on 10 was quenched by the sl ow addition
Eian@lér%of met hanol and 5 niL of O 1 N HCI The

%ﬁe 1:;%er was extracted with X mL of et hyl
esisof AR enmd-Sdgmmsthena- 3oé3élaﬂr='aahsfqrafﬁr%‘ﬂ%xm¢ryll -1H-
@thﬂpﬁaﬂanﬁurl fication by silica gel colum
chromat ography using a gradient elution from50%to
100% et hyl acetate in hexanes-yiel ded 20 ng of

{1- Benzyl - 5-[4-nmethoxy -

3-(3R) -t etrahydrof ur eﬂpyl oxyphenyl ] - 1H pyrazol - 3-yl } net

hanol as a clear 15 ol H NMR (CDC13, 300 MHz) S 7.3
(m 3H), 7.0 (d, 2H, 2H), 6.6 (d, 1H), 6.3
(s, 1H), 5.3 (s, 2H), 47(,/ 4.6 (m 1H),

3.9-3.7 (m 7H), 2. . AIENSN2. 098 4 (m 2H). (MH1) =

381.2 The foll ow ng npoufds were synthesized in a
sim'lar manner with diffe \ 20 starting materials:

-(2-Hydroxye thyl)-5 - et ho xy-3 (3 R
-tetrahydro f uranyl oxyphenyl] -1 H .pyrazol e. V_ 25
Exanpl e 27 . Synthesis of

5-B 2 dif | 1FI - | 13
2002 H‘f% °F>?:’F ; %8‘& %T’S%é)(?’%} @Ha rdra°zf‘%agyl°xyphenyl] 1H-
pRrag@le 8- ddk ok yildd &hﬁétﬂﬂ'eéteﬂ@@ﬁ@' oxy Tﬂﬂfb]rhﬁrﬁﬁg IT€IF was cooled to 0
was

e{qugg% ra%x hif%é(%lgz%ﬁléf S(91@)(195 g(pS aﬁqlﬁgqsa%d ?ﬂ%@t@@g foF lqgour the reaction
w&s qu@ﬂcﬁédwtﬁ@gswhdlﬁém 8L 'of‘methaﬂol?anﬁg oAl Cfmhﬁg%éiu%he

CHCI 3. under 5 ar he m xture was

2fous By %ﬁ%&é‘raﬁtﬁ%’é*ﬂfh %t HOwhtrd ethy] seetatesand (thecrombinst organic
fiattidne WerQNESRSRE - Pﬂﬂ%aﬁﬁfﬁyﬁéﬂ%a"ﬁ?c&ﬁﬁ Eﬁrbrﬁﬁ?%aﬁﬁldéﬁ%rﬁ

37.wei ght percent aqueous
srdisabelatio 5Qtastod@p% @ﬁb’b@e@tﬁjlnthmamwlglé%w maof { Renzyl-
$ ngl@l"] ggﬂ%ﬂrﬁ}\éﬁd@nﬁ%ﬁo ggl?}l 'ﬁa%l-ﬁﬂlzx‘%? %rro'_glse%clear
f}ﬁméqu@bu@omm & B3 f-3H)17 DZd ), 6.9en, 2H), 6.6 (d, 1H), 6.3
(sb?ﬁﬂ‘ SOXETAS 89 (Yot 436(>x‘n %937 (m, TED.2:5 5, 180, 20-1.4 (m

2H). (M+1)=3812 - -

The followmg compounds were synthesized in a snmlar manner with dlfferent
startmg materials: .

1- (2-Hydroxyethy1) 5- [4-methoxy-3 -(3R)- tetrahydroﬁlranyloxyphenyl] 1H-
pyrazole.

- Example 27

Synthesis of 5-Bromo- 1-(2,6-d1ﬂuorobenzyl) -1H-pyrazole
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10 of CHCl13. The organic |ayers were conbi ned, washed
with brine, dried over Na2SO4 and concentrated under

reduced pressure to yield 86.3 ng (70.1%vyield) of

-1 -hyd | H
Wozfg‘};{f‘{;ﬁ@‘ di fl uorobenzyl) | - hydr oxy- pyra%(o#g%‘}&?ﬁﬁ

10

15

20

25

30

rown solid. "H NWMR (CDC13 300 MHz)
IH), 7.18 (d, 1H), 6.95 (t, 2H), 6.85 (d, 1H, 6.11
(t, 1H), 5.43 (s, 2.00 H). LCOM (ES) Mr1= 211 2 15

i fl ugrobenzyl’)-1H pyrazol e
§E6P gl é(ﬁl%u@rlﬂglﬁg’rl?f@) fIg SEBREPHRAE azol e (81. 2 g,
o 3861-Myﬁioxy11yr%ﬂk) (498 ehgb 059 GhmoR M oyedy %@m@é@%m%s 8 mg (0.80
in 51 me-dried 25 ml round-bottom fla
iy fﬁj e 2 eGP broiade 1AL of St @IS ﬁHCls under
&fgbxutnwm&ﬁug’ 1851 lﬁ”ea(eﬁ%@Sd‘- o(Bor 18 h3RadP e atrﬁos%g feale%%ask
CHC13 was added using a syringe In ar
wmut ﬁ?PQ%WF Ples esidiva wds psttitionédimptweehl3a weight pmmt aqueous HCl -

t nd stirre
P RSB e ias 5O SR Bl bk ERoreay o6

wik g7 werggt pareenysjuedustiiCle Thesormisitiéd Rfubde di(i’ﬂhfrgbtmns were
M X
AR R o NI B ol ik eecimeird witap & 30
u@@m@u mm dsrglame higers d/éte&@nmitﬁﬂ mamtmﬂl&w R5,80), and
cug . t %15 I%/ eld 101, %y|e|d% 6.
SRl b e eSO o S o i) g6
mﬁgmmﬂm wﬂ@ngaﬁt@&zeﬁla%% 516%A Qogéd ‘HN’MB éﬁ@ga%o

'%‘%Zbgmé)’ (ffH}H) %1g©d (H). Gzﬂé)(t EO:/G(»@ (dEBD, mll:ét 2HR 5143 (s, 2.00
_ }2)7§c31\4§fqgs)f1qh§£§qﬁ1rig conpounds were synthesized in a

simlar manner with different 30 startlng mat eri al s:

5-Bronmop- | -(4-trifluoronet hz;()c/)? ggéyl)S 5 H-pylrazol e;
r ono-
$36: W PRA BRI G0 5 o

2- éZAﬁ ﬂ-g?qlq;qlbggzryg)yl ylydloxlyl-];ﬂ,ﬂ-pji&!m:ﬂle}(8I 1. QEmgrOZﬂ% -mihol, 1.0eq) and Sml of '
b U LR, oo st

ag chs%mlanét&/mtmhhu]u@rsmhermnplfyomb}(pyx amgl £39 mmol, 3.60 eq) in
3 mL of CHCl; 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 the resulting orange mixture was neutralized with

saturated aqueous NaHCO; and extracted with 3 x 30 mL of diethyl ethér. The combined

ether fractions were washed with brine, dried over Na;SO, and concentrated in vacuo to.

. yield 101.5 mg (96.7% yield) of 5-bromo-1-(2,6-diﬂuorob'envzyl)-lH—pyrazole asa

hygroscopié o‘range-tan' colored solid. "'"H NMR (CDCl; 300 MHz) § 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: _
S-Bromo-1-(4-tziﬂuoromethoxybenzy1)-lH-pyrazole;
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5-Bronmo- | -(2-fluorobenzyl)-1 H pyrazole; 5-Brono- |
-(3-nitrob enzyl)-1 H pyrazole; 5-Brono- |
- (4- met hoxycar bonyl benzyl )-1 H pyrazole; 5-Brono-

WO 2[%0:4(;3§4-4“ uor obenzyl ) - 1H pyrazol e; 10 5-Br Onp(-ZT/{ISZ_O((‘t%YIISM

- 10 ..

15
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I met hoxybenzyl)-1 H pyrazol e;
1- Benzyl'- 5- br ono- 1H pyr azol e;
5- Br.@Brolnot BB ifassoaenz )y -dyrkkopy r azol e;  5- Br ono- |

| 6( 3| H%{%El%ﬁ%%}?@iyécmyﬁ&gg}%%klg E:(ggl eI 2;3( izn Vitro

Meas UL eiseidt 1-Of teft YR8/ IKenE IR S ARz 6181 er ase  Enzyne
Preparation: Human PDE4 was ohtained from :
bac ul oRiomesl-{(4nircupwgmetiytheasi HPHatolexpr essed the 20

T eco%ﬁglbit- 1n gg@&@ﬁoroggﬁyﬁ%ﬁ%?@i ng hPDE-4D6 was

subcl one a bacul ovirus ™ vector. Insect cells

( Sf 9)5-Brome-1-(F-Bearelrnay)-hHtpyeazpldcul ovi rus and cel | s
were £ reeh i Lot ej S expressed. The
bacul%%Oﬁsf%n#lgé%éenaﬂgéﬁlp?“v%girélg | ysed and the |ysate
was UsBomoak (swethorycafbonf@DEzdlbéHepyzaznte; The enzyne was
partialkl i fied usi a F. ion exchange

chr onsg%rooé}ogfépjﬁugfﬁ??z I?g]gé’%%etan be repeated using
Cc DNA ERoath- 1B, Htlilethox¥enPE1 H-pyrezyleps. Assay: _ Type
4 pgz% ho]g% st erases cqn.vert cyclic" adenosine
nmonopfh g"ﬁﬁ“. 89 Y#E'%5' - adenosi ne nonophosphat e
(5'- AVBjomdNE-ethbhdsszylorpitagol§' - AMP t 0 adenosi ne.
30 Therefore the conbi nia%wacti\‘/.i ty of PDE4 and

nucl eoBiogRsk(4-Brrrabenzyl NiPYigCdenosi ne. Adenosine is

r eadi 4-MrosRPA(24-8dubfoBazg HNE-Pyradosdlt r al -al um na
col ums. 137 WO 2004/ 094411 PCT/ US2004/ 011899

Phosphodi est erase inhibitors- block the conversion of

ﬁﬁj\ﬁ,lgqsadenosi ne in this assay,;

In Vitro Measurement of Type 4 Phosphodiesterase
Enzyme Preparation: _ o

Human PDE4 was obtained from baculovirus-infected Sf9 cells that expressed the
recombinant enzyme. The cDNA encoding hPDE-4D6 was subcloned into a baculovirus
vector. Insect cells (Sf-9)'wefe infected with the baculc_)virus 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 eﬂzymes. ' ‘ '

Assay:

_ Typé 4 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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consequently, PDE4 inhibitors cause a decrease in

adenosine. Cell lysates (40 ul) expressing hPDE-4D6

were conmbined with 50 ul of assay mx 5 and 10 ul of
fors and incubated for 12 mn at

OQ}rar%girature Fi nal "concentrations of asslgéﬁ/%sg%‘ghlé’%gts

were: 0.4 ug enzyne, 10nmM Tris-HC (pH 7.5), 10nM
1e'§tetb% aAMRorsCh 186 2thb) cOnvertiti] 60¢ ARSI adédeing i thiOsksay;

BB}—%cAI\/P . The reaction was stopped by addi ng

%leeqarnt P& mbiitorsprsaa dectagse 4 pdRSENGT 75 | of

reaction mxture was transferred fromeach well to

alum na colums (Multiplate; 10 MIlipore).. Label ed

aden d%qlﬂésamé%mlm tsmesising d)PBE-“QﬁtW@F a@r@blﬁ wph ﬁﬁh uhg a@aay mix

FRES0" 8ot S8, B, S, 2 L LA v
&maénaduo@rtaﬂ@myf éﬁb@iﬂé wafd: 0idnug &:ﬁﬁlyrﬁepl’mOﬁﬂM Tris-HC] (pH 7.5),

adenosj ne was determ ned usi-ng a Packayd Tb?count
@

Metlr3 WEcaMP, P87 WeonpsieAtidasiesnd Hx 8o @ {HlcAMP.
PRGRES Sty .  BEngRAEmED 75 o

whdtioot mestey neas aemStfanedyfram tdwhswcltbrtoeaitlmalal columns (Multiplate;
d | ne c¢ nt [a bcaf |
RRPBRE Tl SPRBBAT FRCRRGE Bk 8 Rl Ay o 20Dl

yl ﬁnﬁ,qrseg,nlpeﬂwpmun dﬁrﬁﬂfgﬁ&ﬂlﬂmdpﬁﬁ%ﬂéd tdlthle IDptiBRatef OThe plate was
their ability to inhibit PDE4 0 val ues
taledr THRREU OB b9y Weri rASPE b Pﬂfd&a?fe@nwsafqa é‘ﬁ%ﬂesfusmg a

PRRRAUBHcHANG ddgntes 0m 0. 1 nM'to 10,000 nMand then
plotting drug concentration versus 3H adenosi ne

concentration. Prism@may be used to estimate plC50

val uegy t&PB@QﬁH&H&s Qgretcﬂ%ol‘v%’ ﬁpﬁﬁ)@ﬁ W@W ﬁgtdleeBXntb Mhe assay

the range of 10 he assa

=gk ikt dhe ﬁgﬂpaggqn%hqu BM$é>e15| (Prl‘?éat QMSA?] dP?*F Rt \agfect eegyme

- {cBYit-GAHN %c%t%%gg’{ ﬁﬁ cHORe tu‘?%.ﬁe & Q@n&ﬁﬁ'étﬁﬁr@%cﬁ’&twe of

YE‘VI oust escri H. , Crissman, .
mbxbaxona}f INE Rctlwwahmmpcedummay éﬁdlsa o paesin] compomds of the

DSRS0 8980 7 1c D A T g o

/@209 4/ 10I24PLcRCTIAWS20 0dhpb8 Janging from 0.1 nM to 10,000 M and

then plotting drug concentration versus *H-adenosine concentratlon Prlsm® may be

used to estimate pICsp values.

Compounds of the invention show activity in the range of 10 nM - 5000 oM IC50 -

in the assay.

Example 29 ‘

Passive Avoidance in Rats, an in vive Tést _for Learning and Memory )
The test may be performed as pre_viouély described [Zhang, H.-T., Crissman,

A.M,, Dorairaj, N.R., Chandler, L.J., and O’Donnell, I.M.,, Neuropsychophaﬁhacology, '

2000, 23, 198-204]." The apparatus (Model E10-16SC, Coulbourn Instruments,
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Al'l entown, ' PA) consisted of a two-conpartnent
chanmber with an illum nated conpartnent connected to
a darkened conpartnent by a guillotine door. The fl oor

wo 260842 dar kened conpartnment consisted of cstt/
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steel rods through which an electric f oot % ogq?ﬁ)?r%%e
delivered froma constant current source. All
Alqeovimye RAR ccgnsxsuequSoﬁr&y tWwe-combamtraént halxnibeat weh tan till@minated

SBRR R E BLE et C Be R e o
dabahbd BympRinght BehsidRA of QtaBhéss GlecMRis igodhawEieh ah RIhR foot-
i1l um nat OL&’CO artnment facing away fromthe cl osed

ey oY bd BY & GONFARY RUEreRRONTSF o AP eTBRAIA\gEOUPS may be

firdl BBnatdd & ﬁlatas%amsf 0E dep befokd e tsh® SFARKE8RRAment. Dyring the

corrpartmsnt na recorded. After the rat enters t

TERARRS riBRrad Melﬁrﬂpnaam-Dawm (Hedm)regigtieg 230le 0 #hanay belaced
t.
1 Foaphea' bhfa iae RSy AT BRELE, [opd S50 L

pfore iﬂg/dogr ws rdingdt &8¢ latroap &nﬂmt@mgslaﬂ dmleﬁnecB@ompaxmteasmay be

r?%ircgéél 5 1Ftegm ra_rl 1?&@ gﬁ%noa?k %Ed %&H}ﬂ'@ﬁxen[ Véﬁec%)r E]osed and a -

h? mA electhefinyck s adnnenmed or 3t esdndst Emeﬁty—fﬂﬁ'dlonﬁtlan'ﬂyhc rat
b [ th I t ed
P PR Bl se b oS oHhing, of SRR LTRBPIehgH e te

ifactieeneftsalife momnabmpmﬁ (ﬁﬁ@edhﬁn:i ©a0to besl migig, 142), tvﬂnalﬁf)as 30
. secon ipe the_trial was termnated. All.
THgRiEs ﬁﬁ%?r%%e 5?%%&%92 é“at Wsangﬁwygaé?aasfbemw}?e M nated

dofi@hitineitakith GRITB@NIbERSooMeSpen. eI LisdnBy fise Keu! d?arkened

tests. Naive rats required |l ess than 30 seconds .
cofRRdgent 1aY bp Fecordat; Binapnio 150 SFFOREY & vela?bpampn@ﬁtmalowas -
tthgnddas kened 20 conpart nment . Exarrpl e 30 Radial arm
maze task in Rats, an in vivo Test for Learni n\g and
Menmory! TR, mey che AB8JY258 Beranalypesdof Farigice (AdN2Y4); individual

| c@ﬁh&&t’idoﬁ@ d\/e[‘ezﬁﬁ&gusxﬁ'é Kdwmat KA R8s, I\%ﬁ/eﬁatwrequ%ﬁ 3ésk Qhan 30

L. J., and O Donnell
SREOTAD Y @Heraa%rtﬁa@;rms()éym the( glyminated z%pazmen] to fthe edarkened
Cg,%mgrher initial housing, rats (male Spraque-Daw ey
rian) weighing 250 to 350 g) may be placed in the
ei ght-armradial maze (each armwas 60x10x12 cm hi gh;
ﬁﬁpﬂ? was el evated 70 cm above the floor) for
accl'imation for two' days. Rats may be then placed

individually in the center of the maze for 5 m nutes
Rgdig] arm maze task in Rats, an in vive Test for Learmng and Memory

The .test may be performed as previously described [Zhang, H.-T., Crissman,

'AM.,, Dorairaj, N.R., Chandler, L.J., and O'Donnell, I.M., Newropsychopharmacology,

2000,.23, 198-204.]. 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) fbr acclimation fof two'
days. Rats may be then placed individually in the centér of the maze for 5 minutes with

food pellets placed close to the food wells_, and th¢n, the next day, in the wells at the end
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30 food pellets placed close to the food wells, and
then, the next day, in the wells at the end 139 WO
2004/ 094411 PCT/ US2004/ 011899 of the arns; 2 sessions

wozéﬁuﬁ@(n”ﬁy be conducted. Next, four randorpg%hfs%gﬁhggh

10

15

20

25

rms may be then baited W|th one pell et
The.rat.may be restricted to the center platform (26
&fthé Brnfht 2EELAI a &@rméﬁbesaﬁaﬁuﬂéu avlekt t foarragdontwesledtdd arms may
nove freel t hroughout_ _the maze until it coll egt

ed
G Thep drielt WithionF GRHPIGH 1068 At L3 b iaycbe Ticindre center
F138%md 26 inidnRr) B@ﬁ@@&foﬁﬁssa:ﬂ&h{expﬁlo{v@@ & 6665 frdely throughout

wor ki ng nmenory errors, .e., entries into baited arns

lhhmam sefildl eadlgetod ﬁbmﬂem ofifeqsprd Qrpingies Prssela bicheyearame first.
Izaug at e ?&g ﬁna%gQEc)ér&ﬁr Sworkin mem(ﬁ'ptefrbx%s EnEﬂnes mto baited .

ar s ot al rmen ries;” and 4) the t
gosdhat dad els@dnh@g)wmtpd duringr the samd al; 2pesfirericn ntd:npry errors ie.,

en%'l?(selﬁttoluggal%d agns 3%&%1 QSJl 19}1;’5 aﬁldji E atlo];l (ée@&lds) i.e., the
e av

d1
timé epenn methermihngonsrf ratithd wllbkssmglghme oHdhe won‘kmgsrnemory error is
at
FAIS BB Fort e PR o e s oL B P B S it i, the

fits e Begip the@iug Wsty.eThe test @impoasd on@End mayvbe d:tjectednmymmutes '

be gi ven .45 m nutes befor t he test e :
- PR By YRliCle nora te ﬁ?ﬁnédwgﬁgnwame I@VE%n‘fSaFﬂ%‘Heggs Pl e test, |

ExpehiarefR 4 perfoHAdd in@UEStedAbdm Orhidh BRYailtd s3Riahlekeel ni¥e visual
anal yses of variance (ANOVA); individual = 15

%"c?Ffpar! sons were made usi ng Kewran-Keuls tests. The :
pr ecegh NehtL %P bE SmbFPedd %Kr SRGRES %fV\Cvahan%' (AN®NA); individual
success by substituting denerically or
@qir@;@nmnéarergxm@@s@m%@wma@a{%qus and/ or. operating
conditions of this invention for those used in the
pr eceffiNeeaRRRk ffples?n Wik falch Svit WA BBL886y AbSituting th
i1l ust regtggd V\ngtghﬁé%gpect tro&tahe production eang’y e e
paaeti¢adlyl o spesifirelinalsscribed i rsaciyireadipr tomaltah%rqoa@tlms of this
On can be nade :
&0 tfég?&j&ié&gtrutgcl%ﬁﬁﬂ%lpr&%ﬁ% spl r%t or scope of the _
|nvent| on.  Upon further study .of the specification, -
furt . 0hj S v J :
i nve%&% %\El)\/l éc'r%log k%x'a? %é%ﬁlﬁgra?e% \Q’}% §&S€ﬁ% gé etﬁ%lzx%ﬂmtlgn and of
ibahlﬁcﬁrtcomﬂld:ﬂlds it is apparent that variations and modifications of the invention can

. 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

apparent to those skilled in the art.
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Cainms LLOYD WSE 1. A conpound according to Fornul as
[11 or VI: RS / RT NXR8 R6 NN (L)-R3 11l R5 |
R7 M XRa R6 NNR3 (L) VI wherein Xis CHor N, L
is a single bond; Cl1-C6 straight chain or branchedLloYDvaE
Glaiknsl ene, wherein a CH2 group is optionally replaced
by O, NHL NR, or S, which is unsubstituted or
substituted one or nore tines by oxo, hal ogen,

hydr dxy, dyanmpoard coorting at Feomsalat iesreaf ,  (CH, ) " CONH;
(CHz),, CON(CL_6-al kyl); (CH2)"NHCO (CHZ) nCONHSOZ;
(CH2) "S2NH;, (CH2)"™ SO2; or (CH2)"C02; nis 0 to 3

R3 is H alkyl having 1 to 8 carbon atons, which is
unsubstituted or substituted one or nore tines by

hal ogen, oxo, or co i ONs t hgtfeof wherein
optionally one or nD grqups are replaced
in each case by -CH= oups, 141

_ i Ner

VI
wherein

X 1s CH or N;

L 1s a single bond; C,-Cg straight chain or branched alkylene, wherein a CH, group
1s optionally replaced by O, NH, NR', or S, which is unsubstituted or substituted
one or more times by oxo, halogen, hydroxy, Cyano or combinations thereof;
(CH,),CONH; (CH,),CON(C,¢-alkyl); (CH,),NHCO; (CH,),CONHSO;,
(CH,),SO.NH; (CH;),SO;; or (CH,),CO;;

n is 0 to 3;

R’ is H,

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
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LLOYD W SE cycl oal kyl having 3 to 8 carbon atons,

whi ch is unsubstituted or substituted one or nore

ti mes by hal ogen, oxo, alkyl, or conbinations t her ebfQYD WISE
aryl having 6 to 14 carbon atons, which is

unsubst i tc F@glrﬂrhﬁil g §1io § éjatrlf()‘% ot 01[11 h RL& stgur'{e(? %¢¥bstltuted one

hal ogen, o ena

hal ogenat@anoratikesdy, hahpgtrr, 0xo0, akylhyd o@nﬂaduaumy thereof,

et hyl enedi oxy, am no, al kyl am no, di al kyl am no,

hydr oxyal kyl , hydr oxyal koxy, carboxy, cyano, acyl,

al koxycardvdrimbipg akd<iA dattioo atoma] whyi¢tsis biysabstipted or substituted one or

el ona 2 B B g Y34 RGN R Wne
I m dazol ydlkoxgynitrel metlylenedoxyheshylenetlioxy, pmprex @lklilarying, dialkylamino,
Pl perazi orr}'ag gﬁfgl&ﬂ' k lb%yy QP%%IF;H%?glkoxycarbonyl alkylthio,

aryl sul phoni at1 ons
het er ocy cilisdsuiphanyp ; alk\?&]ﬁulelrrpnb'lrs a@btﬂ@hlarle@tyls'{dahmvhbﬂwyl halogenated

saturate f . i ; j
S omm | Ryl phehoky RSB LENER o, BRI, piritfivh rofhBhy,
atom  whiipgiadinyl.ypipstasiay ), tetrezodylalkydsylpbenimide eatyloiphopimide or

nore ti megnidnafielsegene, al kyl, hydroxy, al koxy,
hal ogenat ed al kyl halogenated al koxy, nitro,

nmet hyl enedi oxy, ethylenedloxy am no, al kyl am no,

di al kyl anﬂ&k@ocymccgr&?ﬁy @hlléms'satmé%%)/tﬁ 15%rated Slaﬁ]ﬁ?fﬁ%aturated

cyano, acyl, al koxycarbonyl Y
al kyl sul pfmvwgﬁ to 30 1y %wnvﬁoﬂwh at CeﬁfylllﬂgglptpmmwN O or S atom,

aryl sul phomyl is uRRS¥Hkted &%h&gﬁl&ﬁtoﬁg orer@r@ Yihnes W‘ﬁa’ﬂc%éy ralkyl,

acyl oxy, tetrazolyl, @ oni m de,
aryl sul pmyﬁrq;w,daékox&r}y]oger@;@g alka ngg?pggd alkﬁxy, nitro, methylenedioxy,

conbi nat |&men'émef}e%moaeﬁﬁ/}hzﬁllnkcy|d1ah@f‘1/dnﬂ&) Fydrfk 8%@,@‘ ﬁ;&%{}alkoxy,

atoms, which is unsubstituted or substituted oné

nore ti me@TASYY-I¥IegRedls alkpRygproony), atkyiidio. alipvisylpinyl, alkylSUIPhony I

hal gg Ie nat ﬁﬂsmﬂbﬂﬁﬂl,, arﬁﬁ]l;ﬂ@fdiﬁ?ﬁlﬁﬂyl }ﬂldg%}édlpgérfyl ,@henoxy, acyloxy,

nmet hyl enedj o F enedi 0X m no,  a amn

di al kyl an‘]e‘ﬁa&"%‘ ﬁ@% %‘Q%’I"R idp. ¥>ﬂ§?§1h8989’éﬂek‘5¥ 0X0g gﬁ&a&?f’ or

cyano, acymbimatikxiyearfbonyl, al kyl thi o,

al kyl sul phi nyl , alkylsulphonyl, aryl sul phi nyl,

aryl sul phonyl, phenyl, hal ogenated phenyl, phenoxy,

acyl oxy, mlyﬂk@lm'admg 7tetd @azohytoms abtkiyH is uh@hﬂiﬂitm' &8ubstituted one

aryl sul phoni m de onbi ons there and/ o

subst i t ut ERHIPH byzﬂaﬁ’ﬁfn’ ﬁlg}'a't *‘yélﬁoxyb k%éﬂl‘?b"@ﬁ“ate&)?gcy 1, halogenated

cyano, oralkoxghiiti@tmethytentdiedyeethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio,
alkylsulphinyl, alkylsulphonyl, arylsulphinyl, arylsulphonyl, phenyl, halogenated
phenyl, phenoxy, acyloxy, acylamido, tetrazolyl, alkylsulphonimide,
arylsulphonimide, or combinations thereof and/or substituted in the alkyl portion

by halogen, oxo, cyano, 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, alkyl, hydroxy, alkoxy, halogenated alkyl,

halogenated alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
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a heterocyclic-al kyl group, which is saturated,

partially saturated or fully wunsaturated, having 5 to

10 ring atons in which at least 1 ring atomis an N, lQOYDWISE
or S atom which is unsubstituted or substituted one

O ror e, L dTBSaho o ik P I8P Qb ofio B 20N,

al kyl , roxy enat e
hal ogenataéld)xmaklmyl alhylthvuo alkpisulplyinyd redidilsylpponyl, arylsulphinyl,

et hyl ene

di al kyl a%r%}{plh ﬁgpr %?,L %ﬁaﬂ‘]’dg’gg’yl i’ﬁ {591% %Eg“/z,dyl’
cyano, ac%}kylsuhqhkmmydgaqrb]@lﬁy}pomrgﬁkytyﬂ h)p(g, or combinations thereof and/or
al kyl sul I I

aryl sul p%hﬁlﬂtedplﬁ élﬁegall hﬁp%@n}lﬁ%ﬁy ﬁ g{?llonépf cgrﬁ\gl)rgatlons thereof,
acyl oxy, el pl}ﬂl@lﬂ(yuhavmgﬂ Kyl @qgrtph @tims; vehich is unsubstltuted or

aryl sul p f '
Al or U o K by o PSR ereot, or
oxo, cyano, or combinations thereof, cycloalkylalkyl

havi ng 4 fnexI8ARERN AtBonWikih 1S unsubstituted or
substituted one or nore times by hal ogen, oxo, alkyl

or conbi nations thereof, or al koxyal kyl having 3 to 8
carbgn atips; RS is H, aIkyI having | to 6 carbon

atons, which is unsubstituted or substituted one or

nore tines by hal ogen, oxo, or conbinations thereof

wher ei n ofity aivald ]ytoQSrlﬁrb@ﬁ atoﬂi@ f@lch%%hﬁ’stm%d% Bsbstufed one or
replaced in each case - or -CC q@ou ps;

is H al K)PreHEst %haiog% 0g0; @éﬁ%mnaéwaﬁ%ere Feit} @twnally one or
unsubst i tyée %@{C}ﬁug’@ﬁﬂst&gr@ﬂa&a% &Qth cagpﬁye—é}'l‘r@? RY.c=C- groups;
hal ogen, oxo, or comnbinations thereof wherein

optionally one or nore - CHZCH2- groups are repl aced

in gech cage by -CH=CH or -C=C groups, cycloalkyl
having 3 to 8 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, oxo, alkyl,

or combi ndtyil BAsng heleeafbon Bk, Gaidaik Adskidstin@\or Bbsthtute® one or

16 carbon atons, MQICh is unsubstituted or

subst i t ut/Bee BHES BY halager oxp.pESOpnataRTgero! vetsin optipgally one or

or conbi nagk oMig, A eE8s are rdf1ided RAMALNEsEby TCHACH A benc. groups,
atons, which is unsubstituted or substituted one or

3

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, CF;, OCF;, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino, hydroxyalkyl,
hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 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;, OCF;, alkyl, hydroxy, alkoxy, nitro,
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nore tinmes by hal ogen, CF3, OCF3, alkyl, hydroxy,

al koxy, nitro, nethyl enedi oxy, ethyl enedi oxy, am no,

al kyl am no, di al kyl am no, hydroxyal kyl , LLOYD wisE
hydr oxyal koxy, carboxy, cyano, acyl, alkoxycarbonyl

al kyl t hi n eno

acyl ani domet%ll%)éhl%&{ eﬁyﬂ}{édﬁoxgaaﬁl}gx%gtﬁ?’%wgno{ ?{hl}(gla?moxﬁ/ydroxyalkyl

ar yl al kylhydewyalkpx¥, dabot B cgamobasnl, alkorysarbenyl, @lkyitisio, alkylsulphinyl,

na ogen, - CPA ke IElde kA B0 g SRR G bRl et

LLOYD W SE net hyl enedi oxy, ethylenedloxy am no,
alkylam

hydr oxyal 5§€§§§§¥%§§§99%9§§%$8&M ah%‘?ﬁé%?%%? mu PFMBmm@
al kyl t hi dhaviagRy¢ sQingvteryd in whighlayleasyll phgatpn,is pﬂ‘ér@mys atom,
acylamd |

het er ocyﬁr?‘?“‘é#ou“*t%m% i GRRIEE) A8 WHEPEPR e ar, i)
sat ur at eopllwymop(ycamgbh wiea, dalogenpigd almgl 1tre.ox9(ntinq; glkylamino,
atons in WhicAtm@Ab, dr 8Rbinatiohd Meted @M is an N, 0 or S

atom which is unsubstituted or substituted one or

nore tinmes by hal ogen, aryl, alkyl, alkoxy,
al koxy carbQpfboycliyARQ grohﬁl v@’gﬁﬂggaﬁgat@d k¥hially Nafuf Red X8y
am no, al kyl am no, | am no, or combinations

t her eof , wataraﬁétl@méﬁq 1Gring) atayps ipyMBish at lgdst bFing gomis an N, O or

sat ur at eds atBal Whigh isyms%egtuﬁt@a &qu&hmftéaldny or HEFE Bl AR,
having 5 to 10 ring least 1 ring

in which
atomis a‘?’?tel‘iPCyB“Cd%"m"B b&ﬂ‘b‘ﬁﬁe“mm]eﬂkl’lsanﬁﬂi‘é(tﬂyé‘?q’ P%}?@Gatﬁ alkyl,

substit Utrﬁﬁ'o Q)H@ aﬂﬁnmkﬂa&inﬂﬁﬁalkﬂarﬁﬂ@ caf®84,P6rR6M6inkhtfons thereof
portion by hal ogen, | ky al koxy, cyano,

hal ogenat¥§/ oéF‘iPﬂ‘mted Y ti’/‘i ‘Hkyl 6?‘6‘0“ Byrhalegen RV alIP: Apombinations
di al kyl anmgeef; car boxy or conbi nations thereof and/or
substituted in the al kyl portion by hal ogen, oxo,

cyano, or conbinations thereof, R7 is H, hal ogen, or

al KyR’ havis Hghdlodef, & alkgl Ha0ing dtt@ﬂBarMﬁﬁcﬁﬁd’w&Eﬁlﬁ Qﬂﬁhzilby one or

one or nore - 2- grou re re

case by T’,‘I’—EW gr&‘l‘é%regrf’@ﬁ"ﬁg n e&ﬁl?jp% #?*Ee"fé?ﬁ% groups
is unsub&mﬂhﬂkﬁdnhfﬂBﬁbS&ﬁMﬂﬁﬁdd@ﬂﬁbﬂﬁmﬁD&ﬁ(ﬁhﬂ&&uﬂ%by

hal ogen; d s H, hal ogen, alkyl having 1 to 6

car bon aﬂgﬁ§ ?ein optionally one or nore -

R® is H, halogen, 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 or
hydroxyl, carboxy, alkoxycarbonyl having 2 to 6 carbon atoms, -CO-alkyl having

2 to 6 carbon atoms, or phenyl;

or a pharmaceutically acceptable salt thereof,
wherein said 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.
2. A compound according to claim 1, wherein said compound is selected from
Formulas III and VI:
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CH2CH2- groups are replaced in each case by -CH=CH or
-C=C groups and wherein the alkyl is unsubstituted
or substituted one or nore tines by hal ogen or

hydr oxyl , carboxy, al koxycarbonyl having 2 to 6 car bdhOYD WISE
atoms, -CO-alkyl having 2 to 6 carbon atons, or
phenyl ; or a pharmefeutically acceptable salt thereof,
wherei n said conpoun eingheformofa m xt ure
of enantioners suchNas {hg, racemate, or a m xture of
di astereoners, or cam bevin m of a single
enantioner or a siQ%{e di astzer,éoner. 2. A conpound
according to claim'l, wherein said cenmpound is
selected from Formulas Il and %7144 LLOYD WSE R5
N~R R8 R6E NNIIIl RSERff NNYRS R6 NN R3 (L)
VI wherein Yis CHor N, L is a single bond; Cl-C6
straight chain or br&ched al kyl ene, wherein a CH2
group is optionally repl d by O, NH NRI, or S

whi ch is unsubstituted off substit§ted

N Y/ = R®

/
R® N-N
R™—(L)
VI
wherein
Y 1sCHor N;
L 1s a single bond; C,-C; 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, hydroxy, cyano or combinations thereof:
(CH,),CONH; (CH,),NHCO; (CH,),CONHSO,, (CH,),SO,NH; (CH,),SO,. or

(CHZ)nCOZ; :
n 1s0 to 3;
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,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one or
more times by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,
ethylenedioxy, amine, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy,
carboxy, cyano, acyl, alkoxycarbonyl, alkylthio, alkylsiulphinyl, alkylsulphonyl; :
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one or nore tinmes by oxo, hal ogen, hydroxy, cyano or
conbi nations thereof; (CH2),,CONH (CH2)"NHCO

(CH2) nCONHSQ2; (CH2),, SO NH;, (CH2)nS02; or LL YD WISE
(CH2) . ;nisOt03 R3 is H alkyl having I %
carbon at V\Qlld(é%bx%, Wl:%%ﬁﬁlﬁ&n%%geo?r substi t ut ed

one or ha n, 0xo0, or conbi nations
t her eof V\,her ein opti onal I y one or nore -CH2CH2-

gg 8332 ar@ﬁ@hﬁ@&p, ﬁh@ﬁfsfga@afeﬁ ;g%,anggs;n e 8f fuTl)p_V\%%atuﬁated
is unshbshawmgtSé@l 1Gringsatdrag unmmmt e 1 riog atmmrlealt Nrf2sr Hytom,
hal ogen, gxo, ,S%M%M&ro&%mu .tolnggl.s‘m&g%h@%sttheaiﬂe%/elr%ychc

having 6 to 14 carbon atons ich i's unsubstit
subst i t utredtiasrhy halogenyenyk aﬂwln‘elkomcma&b helegenatafl ki1, nitro, oxo,

hydroxy, ahik0%Hoylafido” Qiallkgﬁ{nnl\él c%%q 81)%6|r(nyrnatlons thereof and/or

et hyl enedi oxy, am no, am no, dia

hydr oxyal S@wtlwt?@n«lj rﬂm@}/laﬂl mrtwn by f@éngtwyo CRArQny, comblyatlons thereof,
al koxycar bonyl , al kyl t hi o, al kyl sul phi nyl,

al kyl sul phonyl, 145 LLOYD W SE phenoxy, and acyl oxy,

or conbi reaYlplspidaying 7 ént6 carhen etomsywhichvis gnsybssituteghirsbstitted one

sal Ur ait edue AL kel by hafit!CR1 B8 OLId Ui ”ﬁ?&x‘&ﬁfl&@d

having 5 to 10 ring at ong 1 n
atomis aﬁeﬂwler@d@w,sthake?ﬁloxymme% all%lam?uﬂislﬂwlﬁmtnedhwroxyalkyl

substit Ut}%qroQ?'cﬁk@(ry d'ﬁpcfoﬁ tc!yﬂﬁsac:yp al‘k@)@m%&r@ﬁ qgé‘lﬁfnb Calkylsulphmyl
portion by hal ogen, Y Koxy, "cyano

hal ogenat @/ 1ainegny]. Fﬁlmw a%%ldo aalﬁwaﬁéoxywrwymammﬂm thereof,
di al kyl am no, carboxy or conbi nations thereof and/ or

substituted in the al kyl portion by hal ogen,
cyano, or? kesipsvelia-alion gfouparhigyis satypted, ppikiplly %&%t?ﬁgoﬁulim

16 car boryndsiakad, Hmhgb td ‘lﬁo m&%ﬁ%&g WICCIﬁJq:tS 104st |§H 4tbh i £N, O or
g;gr 0)(2;, né;:lgtgxa;{yﬁslms gsdlbstmﬁgqe ‘Pf)ffl%ﬁtf@&ﬁdé)%f/ or m(?re t1¥nes in the
et hyl enedietxytyclarfortivn bgthkiybeamarpiQalk@l| akdky] &and) ﬂalogenated alkyl,

hydr oxyal kyl, h dro | kox r boxy, ano,
aly K oxy%:/ arrﬂ%%ﬁx(’), a 1% Pramoy %gﬁ P%%P]ﬁg%ly or comgmg/tmns thereof

al kyl sul pdnafy bubstittied tixie alkd pbrdioh Bhaledaf, 06 ydyanoy or ®dnbinations
conbi nat i pns t her eof ,

cycloalkylalkyl having 4 to 16 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl or combinations thereof, or
alkoxyalkyl having 3 to 8 carbon atoms;

R’ is H,
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® is H,
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a heterocyclic-al kyl group, which is saturated,

partially saturated or fully unsaturated, haV| ng 5t

10 ring atons in which at least 1 ring atomis an N'—'—@YDW'SE
or S atom which is unsubstituted or substituted one

or nore t t

aryl, al kdl ’ﬁa\Jl letlg% cgltﬁgé] gt[)ﬁ)lngﬂdhgl% gr%gﬁ R{t]elgt%%f s&?ﬁtﬁ@g ofe or
0X0, amn rmore ahkyb)ahﬂlmn Odbalfktyhlamtlnms th@mfkydwsﬁlrmptlonally one or
conbi nat i [¢) i ihe al kyl
portion b@&ﬁ ¢Iig%%§ gmlﬁqpe/ ylg%%ggi%ab%%g E\(El?loér;r—g fLEs groups,
t hereof, cycl oaI kyl al kyl having 4 to 16 carbon atons,

which is ty] [ r

{imos by TOpaRT sl 3% Efpucpuihis MibPR B Rlied B yinured one
or al koxoratdke/timésehyihalpe@, bxp, 8lkylaetyombaratons theRsf,i s H,

al kyl having 1 to 6 carbon.atons, which is

unsubstituted or substituted one or nore tines by

hal ogen, oglealkgelkddrbingdtd resrboh etomsf whighes eisubstituted or
opt i onal | ¥, RRePdne oFRHS ng;ls—lg r

n each nglsel §/ _neo b t1 %E%ogeg &Upﬁkﬁgﬁgﬂ%ﬂlaﬁﬁrﬁ%}fgof
LLOYD WSE al kyl haV| ng 1 to 6 carbon atons, which is
unsubst i tﬂl%‘év19é6wpﬁ;afbtoif5t%gls Cw}ﬁc}ﬁ!; é@éﬁ!ﬂftéd@%nlﬂ%tuted one or

hal ogen, oXo, or conbi nat 1 ons’ thereo
opt i onal I1yore Himepy hatager Crai@ctialkydrhydiosy. atkexy, @ptoaced

in each casgibkd Qfioxy i Rino, &Ykl 1981 Yilydroxyalkyl
havi ng 3to 8 calroglﬁ@gegmsoxy’ |"é(g ?(g uhns(,)u@s%tun dll‘y roxyalkyl,
subst i t uthydrogydkoxyycamhery thar\?e@ybylkwaflcaemyl a&ybhloalllwiﬁulphmyl
or conbi nakyihoty1§heRky, £YiEhRB! MLk lorh:@?ﬁbﬂgtlo%s tHreof,

16 carbon atons, Which i's unsubstitute

substituted one or nore tinmes by halogen oxo, al kyl

or conbi Wlhlﬁﬂ%a%h@‘? ?(PfG cartﬁﬁ)‘{on@awlg}gls BndubstibfledR sBRAtuted one
atons, which 1s unsubstituted or substituted one or

nore ti me¥ MR iEeshydnlose=STs, B86Es alky] Ryqroxs glipryx pitro,

a: llzolxy’ ﬁhétﬁ)ﬂenedmi’ii féﬁl')fﬁﬂ&ﬁbﬁ@éﬁfnm@b iaﬁlﬂ%dﬁ@lkylamﬂlm Kdroxyalkyl,
a am no, hy

hy d¥ oxy aI Wya k%i‘g' XY, éy%i’ﬁ CYE E@Px%aar P?&H%)?H‘HWBB@W Isulphinyl,

al kyl t hi calkyadulphbisl ﬂhbrh(ﬂWa.cylamldo 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,
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 unsubstituted or substituted one or more times in the
heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, halogenated alkyl,
nitro, 0xo, amino, alkylamino, dialkylamino, carboxy or combinations thereof
and/or substituted in the alkyl portion by halogen, oxo, cyano, or combinations

thereof;
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al kyl sul phonyl , phenoxy, acyl am do, and acyl oxy, or

conbi nations thereof, arylalkyl having 7 to 16 CaerﬂOYDVWSE

atons, which is unsubstituted or substituted one or

nore tinmes by hal ogen, CF3, OCF3, aIkyI hydr oxy,

g: ty a’m nl(s)hr gz?l%ﬁeg;cfr Q%ﬁg@%ﬁ;‘l’) 6 car qnx ltcrerr[;]sew ereu}/ (’)ptlonallg' one or

hydr oxyal rkmyCHzfé{zbmws acwramianed ar:tyabh cad: o xGH=CH-am yC=C- groups

al keyl thi O Qe Sl agb%mubsﬁtngx 0P HHBIAEY e o BERHfes by

acylantdo I nations %ereo

heterocydhkmﬂgroup whi ch is saturated, partlally

saturated or fully unsaturated, having 5 to 10 ring

atoms in which at least 1 ring atomis an N 0 or S

at orR®  whi Bhhdlegenrns aliskiaving é do ©earbaniarist whteein etienaly one or

nore ti g

al koxycar %rgy ﬁ@gf;aﬁgups o%%‘%gltﬁ%/e %falgéhp ni t r% Or_c C groups

am no, al aklgi maeienghe alkiylag Lkrylllbamlttté or mbstttlaindwm@t m@restlmes by
thereof, of,.ay.heterocyclic-alkyl group, which is

saturated gartlally saturated or fully unsaturated,

having 5 to 10 ring atonms in which at least 1 ring
or@tpﬁﬁhﬁa%etﬁﬁalw achp%le S§t a'l%l%m V\hl Ch I S UnSUbSt I tut ed or

substituted ‘one or nore tifes in the heterocyclic

por twl@ﬁenb?nchgqn@gw cap bg, in thgfomy pf a mixurx of engly@mrs such as the
ra&ﬂ{a%ggr' %&%r@éﬂ?ﬂdstereoﬂkltsr&'caMn t}ﬁrﬂ)ﬁpof aa!;ll YCl e?mtﬁgvg or a single

yl am no, carboxy or conbi nations there and/ or

diastereopiet-ut ed in the al kyl portion by hal ogen, oxo

cyano, or conbinations thereof; 147 LLOYD WSE R7 is

H, hal ogen, or al kyl having I to 6 carbon atons

wher®i n otawlemmi yeeaidingde clapy b whegeincpE cogpeng és sglegted from

repl aced in each case by -CH=CH or -C=C groups and
Foglp &8iln t he al kyl is unsubstituted or substituted one

or nore tinmes by halogen; R8 is H hal ogen, or alkyl

having 1 to 6 carbon atons mherein optionally one or

Emr & 2 Ctozm;@%@f? %Prg&rggo glgl ac grplgtlrgﬁle{%ﬁrgp&%a% se egted from
ﬁgsitltuted or substituted one or nore tines by

5. A compound according to claim 1, wherein R® is phenyl, bromophenyl,
nitrophenyl,  fluorophenyl, trifluoromethoxyphenyl, = methoxyphenyl,  carboxyphenyl,
dimethylphenyl, or methylpyridyl.

6. A compound according to claim 1, wherein R® is 4-carboxyphenyl, 2,3-

difluorophenyl, 4-methylphenyl, 4-tert-butylphenyl, 4-methoxyphenyl, 3,4-difluorophenyl, or 4-

fluorophenyl.
7. A compound according to claim 1, wherein R’ is cyclohexyl or cyclopentyl.
8 A compound according to claim 1, wherein R’ is ethyl, CH(CH3),, n-propyl, n-

butyl, or t-butyl.
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or a pharmaceutically acceptable salt thereof, wherein

sai d conmpound can be in the formof a m xture of

enanti omers such as the racemate, or a m xture of LLOYD WISE

di astereoners, or can be in the formof a single

enany i omeg c@rﬁp(ﬁnéh&glldﬁl iGlLiast AR R @thia‘%taﬁo&ﬂé’&%iazolyl.

according to claim1l ereli n sard conpound i s

sel ect ed from Formula I11. 4. A corrpound according to

clai 1, | g% {

For rrlgj} a Vﬁ("‘é@xﬁfduﬂd %@eopdlun ga?{ggr ehrglﬁtlgq%:ﬁ T%enethyl which in
cagiheapeis gutrBtuted Op%H‘WltUt%’r ormphenyl nitr ophenyl

f 1 uor ophenyl , tr|fluoronethoxyphenyl, nethoxyphenyl,

carboxyphenyl di met hyl phenyl , or pyridyl. 6. A

conpdund AcOBPANEgaceedEe Hp rglaim M‘éheéﬁ“h lésrs.@nzyl methylbenzyl, t.-
buﬁd&ﬂf}bowmﬁiﬁéhzyl 2d1§feth@kyfﬂeh‘8’[ o&mﬁeﬂzﬁ ﬂﬁ&x@yAnthelayf‘uorobenzyl
tert- utyI phenyl , 4- met hoxyphen

trifuogorgsthylpgsizdpheny | triflapromethexy ?ﬂzblphenylCthObCPZYéonpouﬁdrobenZyl
m@m?gmdﬁglbtg&yploaf,méhymher ein R3 is cycl ohexyl or

cyclopentyl. 8 A conpound according to claim1,

wherein R3 is ethyl, CH(CH3)2, n-propyl, n- butyl, or

t - buyl . Alé&nﬁelum&cgiydﬂétogaﬁ pm@m@h@@ﬁ rding to

claim1l1l, wherein R3 is thiazolyl or benzot hi azolyl . 10

A corrpound according to claiml, wherein R3 is benzyl

or pRenet Nybmpothd sdRoidihg t& a8k CaereinR°S4O8] dricit,ed, Or

unsubsti t ut edp 11. A compound according to clai m1,

wherein R3 is benzyl, nethylbenzyl, t.- butyl benzyl

met haxybegzythpoudld mabrla%y&)amw wh@@fnmxy@emﬁ&l 1.

fl uorobenzyl, difluorobenzyl, trifluoromet h)ﬁ benzyl ,

trlfluoronethoxybenzyl chlorobenzyl, ni tr obenzyl,

met hexycak b@mdub@myﬂdmg% cIRREN @hbn. X A&GH.A conpound

according to claiml, wherein R4 is CH3. 13. A

compound according to claim1, wherein R5 is CH3 or

CH2Ai3. A compound according to claim 1, wherein X is N.

17. A compound according to claim 1, wherein L is a bond, CH,, CH,CH,, CH,CO,
CH,CO,, or CH,CONH.

18. A compound according to claim 1, wherein subscript nis 0 or 1.

19. A compound according to claim 1, wherein R’ is H, and R® is H, CH;, C,Hs,
CF;, hydroxymethyl, 2-(2-hydroxy)propyl), carboxy, ethoxycarbonyl, CH;CO, or phenyl.

20. A compound according to claim 1, wherein R is aryl, heterocyclic, alkyl, or
cycloalkyl.

21. A compound according to claim 1, wherein R’ is alkyl having 1 to 3 carbon
atoms.

22, A compound according to claim 1, wherein R® is cycloalkyl having 4 to 7 carbon
atoms.
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14. A compound according to claim1, wherein R6 is

cycl opentyl. 15. A conpound according to claim1,

wherein X is CH 16. A conpound according to claim1,LLOYDWISE
wherein X is N 17. A conpound according to claim 1,

V\h e r n L U T C T 1 T
27, R B GRS«

Cygleﬁ@drﬁl pe CHGH: pd & isjeyclopentyh conpound according to
claim1, wherein R7 is H and R8 is H, CH3, C2H5,

CF3, hydroxyneth (2- hydroxy) propyl ), carbox
et h¥ycarh éwmouné@@@ngée clpmehwherem? lsoarzzlohqs@gm?/c, alkyl, or

cy@6QRYIdR MY CHOCE), RF mc}cloﬁ’éhﬁ/f & i CB3aAdSL ’ﬁ”dﬁz, GH:CH,, CH,CH,CH,,
het er ocycli ¢, or cycloalky 21.” A conpoun

ChhE€h e b@@b@rﬁﬁéﬁi NHuwherein R5 is alkyl having 1 to
3 carbon atons. 22. A conpound according to claim1,
wherein R6 is cycloal kyl having 4 to 7 carbon atons.
149 33t OB yyrgpung secordingsaplaiamt WaerorRiandRt ae eichim 1,
wherein R3 is aryl, heterocyclic, alkyl, or
cycloalkyl, R5 is CHQCHB and R6 is cyclopentyl 24. A

C 0 ”FEEU nd &G&QFEdﬂhdﬂ Qccbx‘au{glt@blmmll wiBRehA ca%péu%d & dlected from:
terocyc or. C cIoaIkyI, R5 is CH2CH3, RG6

(kC&Qeﬂ’t‘eﬁéﬁte}hylmdﬁz?g%ﬂrlHawaaZIQ §s CH2, CH2CHZ,
CH2CH2CH2, CH2CO, CH2CO2, SO2, or CH2CONH. 25. A
ound cor mJl, wherein R7 and R8 are

3- %bg& PPer’?' ey B%%?Jbﬁaﬁalc@&r%ﬂwotteezyé)r%l “RY™820l5iher ei n

said compound is selected from

Qi ool SRaR e By LR hemit i £ 2201 €

i ndazol )-6-yl]-1-(2, 3- dlfluorobenzyl) 1 FprrazoIe

3- @}’]&&%O%Mgvﬁg&&;a@(ﬁ) gt HYI 4 me oxlyghenyﬁl ll‘l;[-p%ra(z(ﬁe car bOXyph

3-[(1-Cycl opentyl - 3-et hyl i ndazol ) - 6-y1] - 1- (4- net hoxyph
| )i 1 yrazol e... 3: 5 I 3-et hyl
AR PBPF Ry o dub T SR PRIkl o
3-[(1-Cyclopentyl-3-ethylindazol)-6-yl])-1-(4-methylsulfonylbenzyl)-1H-pyrazole;
3-[(1-Cyclopentyl-3-ethylindazol)-6-yl])-1-(2-pyridylmethyl)-1H-pyrazole;

5-[(1-Cyclopentyl-3-ethylindazol)-6-yl])-1-(2-pyridylmethyl)-1H-pyrazole;

and pharmaceutically 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.

27. A compound according to claim 1, wherein said compound is selected from:
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl]pyrazole, _
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl]-1-(2,3-difluorophenyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl])-1-(2-methylbenzyl)pyrazole,
3-[(1-Cyclopentyl-3-ethylindazole)-6-yl])-1-(4-methylsulfonylbenzyl)pyrazole,
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3-[(1-Cycl opentyl - 3-et hyl i ndazol )-6-yl])-1-(4-met hyl su
| fonyl benzyl )-1 H pyrazol e;

3-[(1-Cycl opentyl - 3-ethylindazol)-6-yl])-1-(2-pyridyl mLoyp wiske
ethyl)-1 H pyrazol e;

e - (2-pyridylm
> @I [:9131)5&{)&1 91%9{1 +a2&e) % %)H W %1 &F%@%y%accept abl e
- salts thereof mhereln in each case the compound can
anE’ ghérnna&tﬁﬁcallg ragaeﬁ.{ablg smsxtfl s 3 \Qlfleré?ﬁ] ﬁ'macﬁ ORE eSS E l%n% cafl %e in the
cenmat e xture of diastereoners, or ca
fOltnh@f Fixmrosf eaansiomgtssueasie reromatenr aanistireglf diastereomers, or can be in
rding to claiml,
e S S e & SO 8688 1 o
3-[(1-Cycl opentyl - 3-et hyl i ndazol e) - 6-yl ] pyrazol e,
3-[ (%%- Cyc mﬁ,, = 3z : :
[ ndazigol e)%‘ 9- y i a%m%&ﬁ& fnlrjn olr of |c})1 rglr?ys Fﬁdp??rﬁ‘%%“é‘f‘ (les selected from:
3- Egl Cyalomppil-dsehtigdazge)et-mnyrazalazol e) - 6-yl ]) - 1- (2-met hyl b

ﬂ
él%ﬁ%ﬁ@g%gﬁ%mdazele) -6- %/)ll(%] ,3- glﬂuor )phenyl)f)ﬁ/rgzol (4-methyl s
it

wkaﬂyw%éfhéﬂlyybgﬁaa@el ey D@ -metoel fandpenzyl)pyrazole,
3rbéh -9RENiNdazd 1-(2-pyridylmethy!l 1
[?ndéz"@@.e PR ML Gy meonezole o and
pharnaceutlcally acceptabl e salts thereof, wherein in

an8 BEAAMERGEcal 1P CacEHRABRUARS th@FofDPhdrdin Inlt8ch Ja@crtm: &mpRund can be in the
m xture of enantioners such as the racemate or a

for ot TPt of fnadioBEE SHeras thegpcepials, Q@ mikturegf diasteiiepmers, o can be in
théfoRf bfa SABO ARG er Of a §n$é BgiGesth@st ereoner. 28. A

conmpound according to claim1, wherein said conpound

is selected from

3-[ (1- Cycl opentyl - 3- ethyllndazole) 6-yl ] pyrazol e,

3- [ (- oy ot BRERRSFrtos] campopitipcomprise 6c<mound gogordingitg gnygne of

; I

ey | A el B Ry el AP RRISSTE) - 6. y11) - 1- (4- et hyl s
ul fonyl benzyl ) pyrazol e,
3-[(1-Cycl opentyl -3-ethylindazole)-6-yl])-1-(2-pyridyl

nmet hyl ) py rpceut icall ccept. ﬁLe .
o ) DS B D TRV LS BSARAH A s co
ofBd -iSAmghe formof a m xture of enanti oners such as

the racenmate, or a m xture of di astereoners, or can be

in the formof a single enantiomer or a single

di as}tler eqQiiklof a g&npcﬁncﬂ)mﬁf)m%?&&dy%ﬁL ofF QRO 't(I %SOf'ar he manufiicture of

conprising a conmpound accordi ng to anyone o
a rgslicament{er effeptngrifdenminesanhiyitign calipneibg eogniion ped/or t@atingA
psFABROHIat aga“of cIa|n129 wherein the conmpound is
provided in a unit dosage

32. A use according to claim 31, wherein said compound is in a dosage form suitable

for administration of an amount of 0.01-100 mg/kg of body weight/day.

33. A use according to claim 31, wherein said compound is in a dosage form suitable

for administration to a human.

34. A use of claim 31, wherein said medicament is for treating cognition impairment

or decline.
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of 0.1 -50 ng. 31. Use of a conpound according to any
one of clainms | to 28 for the manufacture of a
medi canment for effecting PDE4 enzyne inhibition, LLOYD WISE
enhancing cognition and/or treating psychosis in a
pat I ﬁnt 1'\3 aSC efo‘cotlla R)Cc(fa%lgll rkgheq'e?n %auﬁ;}a%r% S su%r?ngeflrorr]n rSr’lzélrlnory
conpound is in a %sage or m sul f'o
imgdmgrit.strati on of an amount of 0.01-100 ng/kg of body
wei ght/day. 33. A use according to claim 31, wherein
said conmpound is in a dosage formsuitable for
admiz3i st r@hgeosac&azngtommrzs %reuﬁsame&éan@mg fBr flating memory
wherein said medicament is for treating cognition
impgigBgnt feate Algheingss dispase, sqiazophnemyFagipinsen’s diseas@ Hygtington’s disease,
PiACLQLHL @r&x&fe@étﬁhﬁ@b%gseaswl::ﬂdl%@ésgﬂeﬁﬁxskzggtheécﬁtrauma or age-
suffering fromnenory inpairnent . A use according
relpigd epgaitiye dsclingher ei n sai d nedlcanent |s for treating
menory inpairnent due to Al zheiner's di sease,
schi zophreni a, Parkinson's di sease, Huntington's
di segse, A Riedcdidifly moRem,35 iz fad dédichatenlds thr ¥8AHE memory
. H.\V, cardiaqvascul ar dlsease head trauna or age-

impahent QU JFPEN e decl i ne. 37. A use according to
claim 35, wherein said nedicanent is for treating
menory i npairnment due to denentia. 38. A use
accaddi ngA use actading ®lclaimi3ér whereirs seil dmedichineatie fitr tregting @fpsychosis.
treating a psychosis. 39. A use according to claim
38, wherein said patient is suffering from

schigophr g Uéeaaccd?!ilﬂgloacﬁalﬂﬁs MRk &in ?cPﬁa%érﬁ éﬁffer‘?n{ {7 OF
&

depr essi on. . Use a conpoun accor Ing to any one

| scﬂEop‘E}eﬂianﬁxpélart (9 n?aﬁlcfdgﬁregsn)ﬂ SR acitsen0f  a nmedi canent
for treating a disease I nvolving decreased cAWVP

| evel s. 41. A use according to claim 31, wherein said
nmedi cament is for affecting PDE4 enzyne inhibition.

42. 4Adse afiseaf e ooipsiundac6itigdd &y dnd oBdHme Mo 2¥ fofthd mABuficture of

28 f h f I f
a mgdlcar8nentof{)r ttreagngn;?&lélea?ecltrl\lfjol\%ngo decreased cAMP levels.

41. A use according to claim 31, wherein said medicament is for affecting PDE4

enzyme inhibition.

42. Use of a compound according to any one of claims 1 to 28 for the manufacture of

a medicament for an allergic or inflammatory disease.

43. A use according to claim 42, wherein said medicament is for treating chronic

obstructive pulmonary disease.
44, A use according to claim 42, wherein said medicament is for treating asthma.

45. Use of a compound according to any one of claims 1 to 28 for the manufacture of

a medicament for treating neurodegeneration resulting from a disease or injury.
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a nmedi canent for an allergic or inflammtory disease.

43. A use according to claim42, wherein said

medi canment is for treating chronic obstructive LLOYD WISE

pul nonary di sease. 44. A use according to claim 42,

whergin s [ e

Uoe Bt "o S bt R RE T M a3 il 6B RO AT Rk spigal cora
injpgy, Algheiiqes ﬁmﬁ&‘f anlitmlqascmoswa@mm%teramq?&ai ormultipla systegns atrophy.

neur odegeneration resulting froma di sease or injury.

152 LLOYD WSE 46. A use according to claim 45,

whergi n tA@seicsR@s @ toQlain Bl WhberdiP sadd h@fi@meRtdl RRkre AL themory
injury, Al zheiner’ dlsease mul ti pl e sclerosis,

1ma‘i‘fwlf‘c5‘lt dycdp JErERs rissea%rschﬁﬂpbﬁ%lrlel’aéwp@ rlisgase. gpmyjneton’s disease,

Pick7s difastS EredG At ShIRG disase] Bpidsith, agPSh&l Fra®dd, diroke, CNS hypoxia,
nmedi canent is for treating menory | npai rment due to

cergbrahgen iy, myltipiahdeamentis AR sfHIcRioNd dispase iV A’ cardiovasular

didhgease, Huntington's di sease, Pick's disease,
Creut zfel dt - Jakob di sease, depression, aging, head
trauma, stroke, CNS hypoxia, cerebral senility

| t f t d t t |
g, o S s Rieds nyeone phgmgs 1 i%ﬁbﬁlaﬁanufacwre of
di 8 f
o Ffaranctth tuRr o R R PRt cPaBicne. or g

addi ction or norphine dependence. 153
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