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conmpounds. For exanple, PDE 1 is stinulate

Background Of The Invention

The cyclic nucleotide specific phosphodiesterases (PDEs) represent a family of enzymes
that catalyze the hydrolysis of various cyclic nucleoside monophosphates (including cAMP and
cGMP). These cyclic nucleotides act as second messengers within cells, and as MEeSsengers, 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 messcngt;,r

role.



C2+/ cal nodul in. PDE 2 is cGW-dependent, and is found

in the heart and adrenals. PDE 3 is cQGw-dependent,

and inhibition of this enzyne creates positive

inotropic activity. PDE 4 is CcAM specific, and its

i nhi bition causes airway relaxation, antiinflaggaiQiyy 2007
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be useful in treating, diseases where, inflammtion is .

Wng$iab nBxpressions Busification, aed Gharagiesization;of humap cAMP-Specific
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324 (1997)] In addition, various splice variants of each PDE4 isoform have been identified.

PDE4 isoenzymes are localized in the cytosol of cells and are unassociated with any known
membranous structures. PDE4 isoenzymes specifically inactivate cAMP by catalyzing its
hydrolysis to adenoéine-s;;rrfonophoépﬁaté (AMP). Regulétion of cAMZP a.a,ctivity.is' important m |
many biological processes, including inflammation and memory. Inhibitors of PDE4 isoenzymes
such as rolipram, piclamilast, CDP-840 and ariflo are powerful antiinflammatory agents and
therefore may be useful in treating diseases where inflamumation is problematic such as asthma or
arthritis. Further, rolipram improves the cognitive performance of rats and mice in learning

paradigms,



N OCl .4N roliprampiclamlast In addition to such
conpounds as rolipram xanthine derivatives such as
pentoxi fylline, denbufylline, and theophylline inhibit
PDE4 and have received considerable attention of |ate

for their cognition enhancing effects. cAWP and jg{R 2007
are second nessengers that nediate cellular responseées

to many di fferent hornones and neurotransmitters.

Thus, therapeutlcally significant effects may result

from i tion and the resultingQ ein
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are testicular degranul ation, weakeni ng of vascul ar
responiek o Masg Uifferpsthohabissind neai:&aninﬁtteﬂsn‘fhmﬂmdapeutically significant
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effb88 W e dBO0Fom FPRVIRYHiEEn didRhk %éﬁ[’ﬂfﬂ %hér&e iR iftfR6lular cAMP or cGMP
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di scussed prior art conpounds). Preferabl t he
engynpanshiss beeome aistaatigrd agantiin ﬁ11¢qbea$1®n1zwe§l¥bﬁwazyme subtypes. Early

conmpounds of
work in the PDE4 field focused on depression and inflammation, and has subsequently been
extended to include indications such as dementia. [see "The PDE IV Family Of Calcium-
Phosphodiesterases Enzymes," John A. Lowe, III, et al., Drugs of the Future 1992, 17(9):799-
807 for a general review). Further clinical developments of rolipram and other first-generation
PDE4 inhibitors were terminated due to the side effect profile of these compounds. The primary
side effect in primates is emesis, while the primary side effects in rodents are testicular

degranulation, weakening of vascular smooth muscle, psychotrophic effects, increased gastric

acid secretion and stomach erosion.



this invention at the sane tine facilitate entry into
cells, especially cells of the nervous system Still
further, the present invention provides nethods for

synt hesi zi ng conpounds with such activity and
selectivity as well as nethods of (and correspqydifigry 2007
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inhi bition,  especially PDE4_inhibition, for a disease
st alhermagseh] Y eRNRBSolaIch o] FRRPORE] Gk pmimoindezole and
| evel s or decreased cAMP |levels, e.g., involving

annmheuk@ﬂyrmﬂdnakagaﬂhmmhlbltéﬂﬁccmymps tand %pmﬂyd:mve improved side effect
associ ated with nenory inpairnment, nost especially
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inpairnment is due in part to cataboli sm of
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di s y inhibiting PDE4 enz t .doses whi ch do
not eﬁatﬂld@efgere rgsmﬁmmﬁ%%&%%%ﬁ r Syethepgee compounds with
onpounds of Formulas | and Il: 4 19 January 2007 RZ
su<7h aqtivity aad seleotivitynsmveliRs retheds af{and cqrreSpmbm&pharmacﬁmcal
H
compositions for) treating a patient, .g., mammals, including humans, requiring PDE inhibition,

especially PDE4 inhibition, for a disease state that involves elevated intracellular PDE 4 levels or
decreased cAMP levels, e.g., involving neurological syndromes, especially those states
associated with memory impairment, most especially long term memory impairment, as where
such memory impairment is due in part to catabolism of intracellular cAMP levels by PDE 4
enzymes, or where such memory impairment may be improved by effectively inhibiting PDE4
enzyme activity.

In a preferred aspect, the compounds of the invention improve such diseases by inhibiting
PDE4 enzymes at doses which do not induce emesis.

The present invention includes compounds of Formulas I and IT:



al kyl having | to 8 carbon atons, which is branched or
unbranched and which is unsubstituted or substituted

one or nore tines by hal ogen, cycloal kyl having 3 to

10, preferably 3 to 8 carbon atons, which is
unsubstituted or substituted one or nore tinmegobynuary 2007
hal ogen, hydroxy, oxo, cyano, alkyl having | to 4

carbon atens, al koxy having 1 to 4 carbon atons, or

conbi nat f'ops thereof (e.g., cycl opjgtyl) or a

het erocycl ijs giR, Which is saturated xtially
sat ur at edydr r at eda having 5 to ng atons
in which at, least A ripR atomis a N, at opP

which is ungubstYtut @ or substituted ong or Nor e
ti mes by haglogen, aléyl, hydr oxy, al Kgxy, | 4
al koxyal koxy, nitro, nethylenedioxyh‘ethylendﬁioxy,
trifluoronethyl, am no, am nonethyl R%am no al kyl ,
am noal koxy di gl kyl am no, hydroxyal kyl (egll
hydr oxynet hyl ), hydroxam c acid, tetrazole-5-yl,
hydr oxyal koxy, carboxy, al koxycarbonyl (e.qg.,
tert-butyl oxycarbonyl, ethoxycarbonyl), cyano, acyl,
Vﬂﬁ*ﬂ?lthio al kyl sul fnyl, al kyl sul fonyl, phenoxy, or
conblnatlons t hereof (e.g., tetrahydrofuranyl,
ﬁprrudﬂL t hi enyl pyra2|nyl qui nol i nyl
i soqui nol i nyl, pyrinidinyl i m dazol yl, thiazolyl,
etc. alkyl@a\lﬁglatﬁ \$edaybo2Ofidms, R?mbl&sﬂrar&he@bktﬂbrﬁﬁheﬂ gnd which is
to 4 carbon atons, which is branched or unbranched and

}MF 'nquls%@snﬁgﬁg Upﬁfo'sﬁtlﬁeﬁ%ng Br g?b? ﬁi&eé‘gf ﬁ?lgggn or go g e |

gen, cyano,

ar oySealy e gk %&%@f?fﬁ?ab@?"ﬁ iy Bﬁﬁz%vnsubsmed or

-C=C, R3is H alkyl havin gdSI preferably 4

car BYhstipisHone RRmore timenbyh ﬂﬂfdla YArgRb X e FEROy ylhaving 1 to 4
whi ch is unsubstituted or substituted one or nore

t i mesrhwintatorhs | adigpey, havingridp 4@larbbnet¢rosyor combinations thereof (e.g.,

cyclopentyl), or

a heterocyclic group, which is saturated, partially saturated or unsaturated, having 5 to 10
ring atoms in which at least 1 ring atom is 2N, O or S atom, which is unsubstituted or
substituted one or more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro,
methylenedmxy, ethylenedioxy, tnﬂuoromethyl amino, ammomethyl aminoalkyl,
aminoalkoxy dialkylamino, hydroxyalkyl (eg., hydroxymethyl), hydroxamic acid,
tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g., teﬂ—butyloxycarbc')nyl,
ethoxycarbonyl), cyane, acyl, alkylthio, alkylsulfinyl, alkyisulfonyl, phenoxy, or
combinations thereof (e.g., tetrahydrofuranyl, pyridyl, thienyl, pyrazinyl, quinolinyl,

isoquinolinyl, pyrimidinyl, imidazolyl, thiazolyl, etc.),



or conbi nations thereof (e.g., nmethyl, ethyl, propyl,
etc.), a partially unsaturated carbocycl e-al kyl group
wherein the carbocyclic portion has 5 to 14 carbon

atons and the al kyl portion which is branched or
unbranched has 1 to 5 carbon atoms, and whi chbSanyary 2007
2unsqp§f|tuted or substituted in the carbocyclic

- portloﬁ one or nore times by halogen al kyl , al koxy,

nitr ano, 0x0, .0r conbinatip eof, o
Al Ky BEVIRg dfo seghin PR WKk cgﬁi q’&ééﬁd“’m"h is
Cl - 4- al koxy, cyano or conbi nati ons thereof (e.g
cy c luaaehatitedhor supstitutadong or moye timky by halogeny cyam% and/or Cy-4-alkoxy
carbon atons, wherein the aryl portion has 6 to 14
car lfe.g., &ty €, HarCHF) €Fa) dtg/), apd vhe onmowtHOH (- lgromps badbe replaced in
or unbranched, has 1 to 5 carbon atons, aryl alkyl
radleg@ﬁcdsgbyngppﬁﬂ_téﬁ gdcor substitut ed, in the aryl
portion, oné or nore times by hal ogen,
RATI f+ﬂororret hyl, CF3O, nitro, am no, alkyl, alkoxy,
al ky am no, di aI kyI am no and/ or subst ituted in the

gle ﬁW B e ﬁé:p #Ypref%ﬁ’@xr}r ;aﬂn B@ﬁ%l&%rgﬁched or unbranched and

nethoxybenzyl trfluoronethyl, benzyl

met kel isoimswessiéed pr substitujed aze os moge Hmes #ith hpdegen, cyano, Ci-s-alkoxy,
het er oaryl al kyl group, wherein the heteroaryl portion

may opeombiratiahd therwof (auf.| methint, wtiod edopydglchas 5 to 10

ring atons in which at least 1 ring atomis a N, 0 or

S ataGiarti gﬂlrﬁhﬂﬁi/zited 82bbdyRRk-alll by ﬁh&éﬁﬁﬁ@ 8&rbBEyclic portlon has 5to 14

unbr anche to 5 carbon atons,

het %Eﬁ%ﬁﬂt@fh%(ﬂd 182048 phitioH B3R *b}éﬁcﬁ&} OF wittlichbl 6 to 5 carbon

one Oor nore tInes eteroary

E?It % %)gﬁh : aI S o%w‘@/ﬁa ghbét{ﬁt%{i ﬁ{hﬁ mm%lgg%ycg}c portlbn one or more

conblnatlons thereof and/ or substituted in_the alkyl

por ttiess byyhalegeagalisyl, abkprnatre CYRRS, 9yP, @ combiatieas theseot, and the atkyl
thereof (e.g., pyridylnmethyl, pyridylpropyl,

met Ippt’tpmnsabptlumlmdubstahledlbgﬂnylugdgglﬁmi-ﬂkbxy, cyano or combinations thereof
di chl oropyri dyhnet hyl , thi enyl net hyl,

thi gggl, ¢ ehé)béhylrﬁ’éﬂhﬂoétb Hyl met hyl ,

i soqui nol i nyl net hyl , plperldlnyllnethyl

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon atoms

and the alkyl portion, which is branched or unbranchad, has 1 to 5 carbon atoms,
arjlé.ikjfl radical is unsubstitutéd or substituted, m the éryl portion, or;e or more times by
halogen, trifluoromethyl, CF50, nitro, amino, alkyl, alkoxy, alkylamino, dialkylamino
and/or substituted in the alkyl portign by halogen, cyano, or methyl (e.g., benzyl,
phenethyl, phenpropyl, methylbenzyl, methoxybenzyl, trfluoromethyl, benzyl,

methylenedioxobenzyl, etc.), or



furanyl methyl, i m dazolyl nethyl,

nmet hyl i m dazol yhnet hyl, pyrrolylnmethyl, etc.); R4 is

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

hal ogen, al kyl, al kenyl, al kynyl, hydroxy, alkquanwny2007

al koxyal kax nitro nedl

Lri PRSEPBHBLSY Brou o B SO T i) SORAN ol st
di al kyl hyd | k hy.d t

h;g,agi g%"%?cggq g%g L&(rpsgg a\{zﬁéc}@tayast %né Gtom 1§ ar% 2)or S atom, the alkyl
het erocycl e)tetrazol e-5-yl (eg.

2- ( Pottizt; whychris byanahed qnmbrmmehss 119 5 carpon ateyns) thehgteroarylalkyl
car boxy, al koxycarbonyl (e.g., tert-butyl oxycarbonyl,

et h@xoigak hasibsitutddydabstagd one af Mptd tithes in the heteroaryl portion by
al kyl sul finyl, alkylsul fonyl, phenoxy,

t ri EJai@éla&'a!uY oﬁﬂéo{}le% eﬁ{ﬂuo%&hé‘ﬂlﬂ' Bt OYhisrb! dtd)klino, alkylamino,

or’ conbi nat f hereof (e g., substituted or

gﬂgg%ifcyi RS e Rl b 2?%% ens{o?%%ﬁuor FRYite aYf Borkon by halogen,

vi nyl phenyl, c anopheny enedi axo0
Ut Ty B R et OF AED BR AT g Ry BHS ﬁﬁﬂ% byndylpropyL
et hoxycar bonyl phenyl dlnethy henyl
hy d mostyylpytigyintetiyy, cmmopmﬁyl, dishioremmishyjmethy, ghignylmethyl,
or 7 19 January 2007 heteroaryl having 5 to 10 ring
at Ofkiakdly¥¥ikyl, Qlinble@stethyl, isoqumblinyliretisyl hspeidinylorethyl,
which is unsubstituted or substituted one or nore
ti ”%raﬁ%‘ln{@ﬁ Qﬁlﬁ‘idaﬁliﬂ)ilethﬂ)ﬁétﬁiﬁ]ﬁmd@k&?methyl pyrrolylmethyl, etc.);
al koxyal koxy, nitro,” nethyl enedi oxy, ethyl enedi oxy,
Rdrlféggronethyl am no, am nonet hyl, am noal kyl,

koxy dialkylanino hydroxyalkyl (eg.,

E}% g Mﬁgpe{gg@g o %(r)nmg pjkcgygsggt oI gt%tﬁtea o¥ substituted one or more
tert-butyl oxycarbon et hoxycar bonyl ), cyang, acyl

al kytiredsity, hal@gdnyalkuly JW@@h?ﬂCPXbI?@F@%’?ﬁ(OX% nitro,

trial kylsilyloxy (eg. tert but yl di net hyl si | yl oxy), )

R5- lmethplen@tiony, RétylanediokhariBabdrofretigyl, OPF+,iathiho, aminoa]kyl, aminoalkoxy
thi enyl, pyrazinyl, quinolinyl, isoquinolinyl,

PYT i TR Bino, ity akyl (eg! hydroRinbthyB] Bydroxamic acid, tetrazole-5-yl, 2(-

heterocycle)tetrazole-5-y1 (eg., 2-(2-tetrahydropyranyl)tetrazole-5-yl), hydroxyalkoxy,

-

carboxy, alkoxycarbonyl (e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl,
aﬂcyithio, élkylsulﬁnyl, alkylsulfonyl, ﬁheno;cy, tria-].kyléiljrlox& (eg. z;en‘-
butyldimethylsilyloxy), R’.L-, or combinations thereof (e.g., substituted or unsubstituted
phenyl, naphthyl, and biphenyl, such as phenyl, methylphenyl, chlorophenyl,
fluorophenyl, vinylphenyl, cyanophenyl, metﬁylenedioxophenyl, ethylphenyl,
dichlorophenyl, carboxyphenyl, ethoxycarbonylphenyl, dimethylphenyl,

hydroxymethylphenyl, nitrophenyl, aminophenyl, etc.), or




R5 is H alkyl having 1 to 8, preferably 1 to 4 carbon
atons, which is unsubstituted or substituted one or

nore tines with hal ogen, Cl-4-alkyl, Cl-4-al koxy, oxo,

or conbinations thereof (e.g., nethyl, ethyl, propyl,
etc.), alkylam no or dialicylam no wherein eachoghkly 2007

g g:%l ﬁr%g{]y | nd%& qgent | q@qllgﬁylﬁgh %sftqrrﬁg %%Igltlg thﬁteroatom which

unsat urated car bocycl e- al kyl group vvhe ein th

o BOUE ISP ROREE CnoP5 RIS H0a b ASIaBeh e leyh iy, alloxy,
al kyl portion has 1 to 5 carbon atons, which is

uns allksxydlkeaag nitro, nsthgé@uedlmm,cbthﬁdmﬂdmmmﬂuwmn@yl amino,

car bocyclic portion, one or nore tinmes by hal ogen,

al kythinongdthylXamindally) ambiraiioxy didkylanimo hpdrozyalkyl(eg.,

thereof (e.g., cyclohexenylnethyl, etc.), cycloalkyl

havi, uggﬁl (}]p Iéﬁfr&f&h@l%m, RirkARIE 52 R0 R aliy, MIbEHY,

i's u substituted orie or nore tlnes by

haI en :
SRR S SRRy Ry o) Bty allyini

cyclopent 8.19 Ja 2007 oa |m

P awglsulﬁvxu’l W VIEngh 6wl B SR 46 aﬁ%mmemlsﬂykm

'S unsubstltuted or substituted in the cycloal kyl

por R’dn, ermdhahinations thersaf (pes pyddylothienst, Pz %%Owl isoquinolinyl,

hal ogen, oxo, cyano, hydroxy, alkyl, al koxy or

conbyﬁﬂﬁﬁﬂﬂghthwmémﬁﬂﬁsu@ﬂ,a&tyclopentylnethyl,

cyclopropyl methyl, etc.), aryl having 6 to 14 carbon

Rﬁatogﬁiand whi ch is unsubstituted or substituted one or

nore tinmes by halogen, alkyl, hydroxy, alkoxy,
? Ir rgﬁgl}%‘;ﬁ%%’ﬁ t‘F 5! é{%{eﬂ{% g)rfﬁ; % g%@'{’ﬁ )é?éymséranﬁlf%lgﬁ ﬂﬁﬁlbgﬁﬁﬁted or substituted

ﬁ;/n d ng ;:E:gl)éﬁg/ﬁn?xlesa Wé Wgﬂ,@lﬁ%ﬁxﬁal Eﬁ?&&e&o‘) s OF combinations thereof

hydr oxyal koxy, carbox y al koxycar bonyl (e.qg.,

t er {e.pumethyslyathylopiepy’, eéhoxycar bonyl ), cyano, acyl,

al kyl thio, alkylsulfinyl, alkylsulfonyl, (e.g

subsaikiytahiad oo dl&lk}dmhmbmhﬂmﬂ each alkyl portlon has mdependently 1to0 8,
preferably 1 to 4 carbon atoms (e.g., dimethylamino, etc.),
a partially unsaturated carbocycle-alkyl group wherein the carbocyclic portion has 5 to 14
carbon atoms and the alkyl portion has 1 to 5 carbon atoms, which is unsubstituted or
substituted, preferably in the carbocyclic portion, one or more times by halogen, alkyl,
alkoxy, nitro, cyano, oxo, or combinations thereof (e.g., cyclohexenylmethyl, etc.),
cycloalkyl having 3 to 10, preferably 3 to 8 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, hydroxy, oxo, cyano, alkoxy, alkyl having 1 to

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



phenyl and napht hyl, nethyl phenyl, chl orophenyl,

fl uorophenyl, vinylphenyl, cyanophenyl,

nmet hyl enedi oxophenyl, et hyl phenyl, dichl orophenyl,

car boxyphenyl, ethoxycarbonyl phenyl, dinmethyl phenyl,

hydr oxynet hyl phenyl , nitrophenyl amnophenyl,1 95&&&y2007

aryl al k Vi gt a er.e

o Yootk BN Bevigs 3o 1 wapay StoTRcalinaep F&ch s imaubtituted or
portion, which is branched or unpbranched, has

car ebstistedrin theyploalini pertion and/ar theallor pupion QB e times by
substituted, in the aryl portion, one or nore tines by

hal dnghlgﬁn,twmf syano diprirowy, alkeh aloxpior combinations theterf/ (e, 8.,

al koxy, am no, al kylam no, dialkylam no and/or

subsgytlb érﬁﬁlnid&;ﬂ!@c&iﬂmﬂyhnemyl ett.)py hal ogen, cyano, or
nethyl % benzyl, phenethyl, phenpropyl,

fﬂg;l' kﬁ%ﬁgé to qﬁtcﬁfﬁ%%iﬁé’ d 'Mufch BOnRBitNed o? Sile¥ituted one or more
mat h 0oX

obenzyl, etc. I a heterocyclic group,
uns j}gf}&ioug%gﬁﬁyd gyc{rt%)'cﬁ %}?hédfé&aﬁn%x? vvﬁi mﬁtha/ enedloxy,

least. 1 ring atagmis a 0,or S ato whi ch

uns Estienediosy. EHlugropeetly ﬁ'nm SorPeL b miat sy, ginogfoxy
nore tines by hal ogen, alk hydr o al koxy
al k dialkylrming, hydroxyalkylfeg. hgydaf l¥ a%@awéxtytrazole -5-yl,
trifluoromethyl, am no, am nomet hyI am noal kyl ,

am Ilgdi'dxwlkpx}zilcafﬂoxyﬁalkm,caﬂ’mxbdylc(mgaltéay-lbu@dxgcyparbonyl ethoxycarbonyl),
hydroxyrret hyl), hydroxam c acid, tetrazole-5-yl,

hydreg 5 Fﬁxéﬂk Bbﬂkylsul 213%11(9%[139@1' Se(ge Siibstituted or unsubstituted
uty

tert oxyc onyI oxycarbony , cyano, acyl,

co lhﬁ lagf@l {’(]ﬁ%% lt%hgn?fg §°§5F3ﬂyﬂu°r9§ﬁ%%%ﬁﬁhenyl
ST g -

group, wherein the heterol@gcllc portion is saturated,
par tetkaxygarbemylphenyb dimethyiphenyls bydsexymgthylnhenys, nigophsnyl,

ring atons in which at least 1 ring atomis a N, O or
S ataptinopirdyl, be.)al Kyl portion which is branched or
unbranched and has | to 5 carbon

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon atoms

v-q

and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon atoms,
arylalkyl radical is unsubstituted or substitlited, in the aryl portion, one or more times by
haloéen, Mﬂudroﬁemyl, CFgO, ﬁitro, amino; a]kyl, éikéxy, anﬁné, a&ylaﬁhd,
dialkylamino and/or substituted in the alkyl portion by halogen, cyano, or methyl (e.g.,
benzyl, phenethyl, phenpropyl, methylbenzyl, methoxybenzyl, rfluoromethyl, benzyl,
methylenedioxobenzyl, etc.),

a heterocyclic group, which is saturated, partially saturated or unsaturated, having 5 to 10

ring atoms in which at least 1 ring atom is a N, O or S atom, which is unsubstituted or



atons, the heterocycle-al kyl group is unsubstituted or
substituted one or nore tines in the heterocyclic
portion by hal ogen, al kyl, al koxy, cyano,

trifluoronethyl, CF30 nitro, o0xo, am no,

all cyl am no, diallcylam no, or conblnatlons t habgghuary 2007

and/ r su tituted i.n t e

cya e Y QP s ’er &&?Mﬁboﬁf&wﬂmx& nitro,
ri d mat hyl rid op id

et crpth enedioRes yp@ dhbfyuoama?tilﬁf afinc, )érnmp&{l?@l aminoalkyl,

radi cal having up to 8 carbon atons wherei n one

nor emirGalkoxy delipdamine, byrdbxmikyldes h}sﬂr@wﬁhﬂb hygrox@nuc acid,

-5, -S2-, -SO, -NR6-, - SOZ2NH, -NHSC2-, -CO,
- N%@oleé%%ﬁdﬂkﬁ@b&boxmbdycarmﬂ@m B tertSﬁ(I’NGXycarbonyl
-SCSNH-, or -

] Cﬁ%ca@’nwﬁ' cyno, 8 %@%Wgyﬂmm&nﬁ phenoxy, ot
Qﬁ%}@%@@&ﬂ gq—l%ﬂq%@gnﬁl&m% Oﬁgﬁ' rfgqulnohnyl,

January . 2007, al kyl havi 1to 8, preferably l1to 4
carB W’%ﬂfsm’ﬂﬂ?‘&ﬂﬁ% ?VA gd’ Tor unbranched and

whi ch is unsubstituted or substitut ed one, or, nore
t i medeteradyclesdliogegnourcivherain ke hetaracyglic aprtionyis sugicd,partially
conbi nations thereof (e.g., net hyI et hyl , propyl,

et C sitirdtbll dramdatiieasd, end hady/tot H ring atnms am Whicksd 1aat/ rigg atom is a N,
1 to 4 carbon atons, which is branched or unbranched

and OM;# ﬁi’ebeﬁltz tiatiesh Which iWsrtahdhiet @f uBhanetedrmdddas 1 to 5 carbon
t| nes S:chlqsgggn .)!'lp‘é ,cCHFZ CF3, etc.), Rs is

COo-C1. 4.
whi @ﬁ)nils t %g%t]e@kgls%%ﬁﬁ ‘ljlgﬁﬁbétﬁmt% Blf) ﬁ%ﬁ%@%&% or more times in
tyl\ b tergc%lfc %r(])r!gon l%/ halo gen, a]%_(q: alkoxy, dyamg %nhuoﬁEne'tlf‘yl CF30, nitro,

0x0, amino, alkylamino, dialkylamino, or combinations thereof and/or substituted in the

alkyl portion by halogen, cyano, or methyl or combinations thereof (e.g., pyridylmethyl,
pyridylpropyl, methylpridylmethyl, etc.);

L is a single bond or a divalent aliphatic radical having up to 8 carbon atoms wherein one
or more -CH,- groups are each optionzally replaced by -O-, -S-, -SO,-, -S0-, -NR%-, -
SO;NH-, -NHSO;-, -CO-, -NR°CO-, -CONR"-, -NHCONH-, -OCONH, -NHCOO-, -
SCONH-, -SCSNH-, or -NHCSNH- (e.g.,-0-, CH;-, -CO-, -CO-0-, -0-CO-, -CO-NH-, -
NH-CO-, -CH,CH,CH,-NH-CO-, -CH;-CHj-0-, -S0,-NH-CH;CHz-O-, -0-CH;CH;-O-,
-CH,-NH-CO-, -CO-NH-CHy-, -SO,-NH-, -CH,-NH-80;-, -CH2CH,CH-SO2-NH-, -
CONHSO,-, eic.);

RS isH,

10




R7

RS

RO X' or Y-Rao -7< RO X-R11 RO is H or alkyl having 1

to 4 carbon atons, which is branched or unbranched,

and which is wunsubstituted or substituted one or nore

ti mes by hal ogen (e.g., CH3, CHF2, CF3, etc.), RIDis

al kyl having 1 to 6 carbon atoms, which is brapghgd,.Qf2007

gﬂg%@&f Fﬁ?‘%@s ? Ecﬂé’sv%} b&%ﬁ’ﬁ &3@% %%)I ?’i %‘P&ﬂ}eﬁgg%{%ag gﬁi‘-ﬁ% branched and
O o ame il of Fah et fae R o ges THE Talogrkapllsl, Cirse

or substituted one or nore tines by hal ogen (e.qg.,
CH3 alkokF,2yxorBBsorabinations thereofd e . anashdacthyl, powb streht | v
0O or S, and Ais alkylene having 2 to 7 carbon atons

whi ghalicexyérsaliogliliis, Uh @aelofass ibang 1 1 4 darbor atnmsywhéch is branched or
ti mes by hal ogen; wherein in Fornmula | both of R3 and

~ r i ' Bstithtedlonk 8A&{or&fithed by halogen (e.g.,
s SRttt Bt et Bt oR6ioy S by ulogen e

phar4yac | call cceptable salts thereof. According
to ﬁ%?ﬁé’r%é@t of the invention there is provided
f I di to, t f,
?| ??Q;ﬁ)-l%wp X chl?g%%n 2 a]%n%rgglmﬂgd and which is {mnsuulbzsj‘t?tuted or

substituted one or more times by halogen (e.g., CHs, CHF,, CF3, etc.), oris
Y\
7( A
RY X 0

Y 10

r

K

—R
R X—R"

R®  isH oralkyl having 1 to 4 carbon atoms, which is branched or unbranched, and which is

unsubstituted or substituted one or more times by halogen (e.g., CHs, CHF3, CFj3, etc.),

R  isalkyl having 1 to 6 carbon atoms, which is branched or unbranched, and which is

unsubstituted or substituted one or more times by halogen (e.g., CHs, CHF,, CF, etc.),

R is-alkyl having 1 to 6 carbon atoms, which is branched or unbranched, and which is

X

A

unsubstituted or substituted one or more times by halogen (e.g., CHz, CHF3, CF3, etc.),
and Y are each independently O or S, and

is alkylene having 2 to 7 carbon atoms which is unsubstituted or substituted one or more

times by halogen;

wherein in Formula I both of R® and R* are other than H and in Formula II at least one of

R? and R* is other than H; and

11



11 IV wherein R, RZ, R3, R4, R7 and R8 are as
defi ned above. The conpounds of this subgenus of

Formulae | and Il not only have PDE4 inhibitory
activity, but also are useful as internedi ates for
preparing conpounds of Formula Il in which R3 andairy 2007

ConBRihRealsaly APl slle BRIE P2 Poce of

subf.ornul as V VI R.R7T.\N | .BAD NN/ Bs\.ENR ]I

N Beodiisio e aspediot it udufioR herdes progfdeds einl dporl

are as defined in Formulas | _and Il and one of B, D
compenris jagcqylingdo thaformpuleasd V:c. Preferably, Dis N,

Also, R4 is preferably pyridyl or phenyl which in each

case S substituted or unsubstituted. In accordance

with a further aspect of the invention the conpounds
Rulas | and Il are sgﬁected fromthe foll ow ng

2519 January 20
-2-y|))-4-[N(4-py
R
X0 ne-a}/yl))-4-[l\|-(3'py

1 p——

yl-(1,3-djy

ri dyl met\ayt) ] ani gbbenzof i uan

7- Met hqy- 2- ( 2- net hyl - (1,
3-di oXbl ane-2-yl)) - 4-[ N- phem¥| -N—i4 '
pyri dyhnet hyl )il am nobenzof i uan,
wherein R}, R2, R%, R, R” and R® are as defined above. The compounds of this subgenus of
Formulae I and II not only have PDE4 inhibitory activity, but also are useful as intermediates for
preparing compounds of Formula II in which R? and R* are both other than H.

In addition, preferred compounds of Formulas I and II are those of subformulas V and VI

R2
/4 RS
N\N /\C‘j/D\ Bl‘::D
N \
I E N
G SN
R
RY
\' VI

wherein R, R?, R*, R” and R® are as defined in Formulas I and I and one of B, D and E is N and
the others are C. Preferably, D is N. Also, R* is preferably pyridyl or phenyl which in each case
is substituted or unsubstituted.

In accordance with a further aspect of the invention the compounds of formulas I and II

are selected from the following compounds:

12




7- Met hoxy- 2- (2- et hyl - (1, 3-di oxol ane-2-yl))-4-[N-(3-cy
anophenyl )-N-(3- pyridylnethyl)] am nobenzof uran,

7- Met hoxy- 2- (2- met hyl - (1, 3- di oxol ane-2-y1))-4-[ N-pheny

| -N-(3- pyridyl nmethyl)]am nobenzof ur an,

7- Met hoxy- 2- (2- et hyl - (1, 3- di oxol ane- 2-yl)) - 4- | bH&dma6y 2007

7 h?et%&vﬁ%i% tagthod bR TRl R AR o ptengofuran,
ebhoty i e igrolpe SRR CRRv R ) kipherggfuan

rboxyphenyl )-N-(3- pyridyl net hyl ] am nob enzof ur an,
7-Methvsthx3rnetitd-(hedipkolane-2-yi)) Noldyy - 4-[ N (4- (2
H-tetrazol -5-y1) phenyl ) -N-(3- pyri dyhnet hyl] am nob

pyridyiaéihyBlaminobenzofuran,
7- l\/bthoxy 2-(2-nmethyl -(1, 3-di oxol ane-2-yl))-4-[N-(4-ca

7-M&R é‘ﬁg ?Qﬁ%ﬂdib)ml&hé B:y]))-4-[N-(3-cyanophenyl)-N-(3-
pyri dyl net hyl’) ] am nobenzof uran,

AR P
7ATehgr ELE b censtene LRSI arbony ) phen

yl)-N-(3-pyridyhnethyl)]-1H am noi ndazol e,
PY@YA@@WD]@W@’PWQW@,(NM cyanophenyl ) - N- ( 3- pyri dyhne
t hyl )) am nobenzofuran, 13 19 January 2007

7-Methort-4(2 Trethylid Bydioxo hapBem) - W-(ScyanoplistybeNHgH ) ) ani

nobenzof ur an,

pyédﬁemmbbémeﬂhmenyl N- (3-pyri dyhnet hyl )) ani noi nd
1‘1"?@"?3 ity %é‘d‘%ﬁ‘sg%‘oﬁoﬁﬂé BtygRhen-hedibRedey eyl et hy

2: Aceh% éhOX)éF4 (N-(3-carboxyphenyl)-N-(3-pyridyl
fan,

7-Methoxy-2~(2-methyl-(1,3-dioxolane-2-yl))-4- N-(4-carboxyphenyl)-N-(3-
pyridylmethyl)]aminobenzofuran,

7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-y1))-4-[ N-(4-(2H-tetrazol-5-yl)phenyl)-N-(3-
pyridylmethyl]aminobenzofuran,

7-Methoxy-2-(2-methyl-(1,3- d10xolane—2-y1))-4—[N—(4—carboxy-3-chlorophenyl)-N—(3-
pyndylmethyl)]ammobenzofuran -
7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-y1))-4-[N-(3-carboxy-5-fluorophenyl)-N-(3-
pyridylmethyl)]aminobenzofuran,
1-Cyclopentyl-6-[N-(3-(1,1-dimethylethoxycarbonyl)phenyl)-N-(3-pyridylmethyl)]-1H-
aminoindazole,

2-Acetyl-7-methoxy-4-(N-(4-cyanophenyl)-N-(3-pyridylmethyl))aminobenzofuran,

13




7- Met hoxy- 2- (2- et hyl - (1, 3-di oxol ane-2-yl))-4-(N-(4-cy
anophenyl ) - N (3-pyridyhnet hyl ))- am nobenzof ur an,

2- Acet yl - 7- met hoxy- 4- (N- ( 3- cyanophenyl ) - N- ( 3- pyri dyhne

t hyl ) ) am nobenzof uan,

2- Acet yl - 7- met hoxy- 4- (N- phenyl - N- ( 3- pyri dyl net hglﬁlﬂ@g} 2007

nobenzof ur an, . .
2- ARl A hox i Ry - N A Brridy e BRI ohereafaran. . o1 e
t hyl ) ) am nobenzof uran, ..
1-Czc%z@emyl-ﬁilﬁmhwk%@:mmdyhnﬁbﬂam%@lm (3-pyridyl m
et hyl )) am nobenzof ur an, . o
1-Cyclapentyl-6 (N berhyxyph iy - W-Bapyisiyimetbyi))amineipdazels, i dyh
uet hyl )] am nobenzo furan,

2-( Mbthéx feit N catbbkyphényIRN-Gepyridytrhetliyl ) ehriheterizp fukin,

- pyri dyl met hyl ] am nobenzof ur an,
; oo -GadRir i3 - : L thyl))-
7 a8 RSSO b RegapREs i)
2- Acet yl - 7- met hoxy-4-[ N- ( 3- car boxy- 5-f | uorophenyl ) - N-(
am?—"ﬁ%%?ﬁﬁet hyl )] ani nobenzof uran, 6-Ani no- |

-cyclopentyl -3-ethyl -6-] N-3-(1,1-di,net hyl.et hoxycar hon
2-Acp QWP@W@'QPYWP&%}M)]@WH%&XI b0

1- Cycl opentyl - 3- et hyl - 6&3!\!— (3-carboxyphenyl ) - N-(3-pyri
2-Abetyitpthpk y-dnNrpheriyl-Dh Fapiidylmethyl))aminobenzofuran,

2- Acet yl - 7- met hoxy- N- (4- phenyl sul f onyl am nocar bonyl phe
2-Abewl-Mn%tmxy*4d?N~ﬂ$—bMObhmylm(ﬂwﬁﬂ?bﬂﬂhﬂh)m@emoﬁlran,

pharmaceutically acceptable salts thereof, wherein

2- AR '1§ﬁhieﬁzo§gli-¢@,%9£e@ﬁpﬁ&mmqsqﬁyﬁuzhﬁanymeﬁmdﬁmmm,
Se

arate enantiorners 0o mxtures thereof, including

2- 4GB el i P sy A RS o,

dyl at i t he ity of 4. in.anipals.. e. .
2- Atk wer iy b2 et S TRaed OGSty Badfhylaminobenzofuran,
neurol ogi cal activity, especially where such actiyit
2-Mene1e7t-me&mgm4-[Mﬁ%—w%ema+qh§>rpld1¢§y})éfﬁ-pmmﬂ)ﬁé@$°beﬂzom,
compounds will also be effective in treating di seases
2- Abetyl €7 -dRtor gL [IV-LAMboxy-5-fluorophenyl)-N-(3-pyridylmethyl) Jaminobenzofuran,

6-Amino-1-cyclopentyl-3-ethyl-6-[N-3-(1,1-dimethylethoxycarbonyl)phenyi]-N-(3-
pyridylmethyl)amino-1H-indazole,
1-Cyclopentyl-3-ethyl-6-[N-(3-carboxyphenyl)-N-(3-pyridylmethyl)]amino-1H-indazole,
2-Acet$11—7-methoxy—N—@-pheﬁylsulfonyimnjnocétrbénylﬁhénylj-N;(é -pyﬁ-dyhlmwe'thyl)—'tl-; |
aminobenzofuran,
and
pharmaceutically acceptable salts thereof,

wherein optically active compounds can be in the form of their separate enantiomers or

mixtures thereof, including racemic mixtures.
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| evel s are involved. This includes but is not limted
to inflanmmatory di seases. These conpounds may al so
function as anti depressants, or be useful in treating
cognhitive and negative synptons of schizophrenia.
Assayf f?r qsteryigbgg4PDEh!Bhibiting ?pt!vitylggamﬁﬁ}2007
as sel ectivi dnhibitin ctiv . .
o1 Bk famaga of et Ve Sisenss it iohit 5 os modulating the
wthin the art. See, e.g., US | Pagent 6,136,82(3[.é <hibit
activity off PEEMds apianals, evg BAIMmals; eiperigly Bwgans, & hgse ogpounds exiiol
reference. According to a further aspect of the
neurslogiotl axtivithempedially where sudactivity effects cognitien, iagjuding long term
i nternedi ates for the production of the PDE4

memdhy, TR QRE SoMBsEidsad Mt effettivain, treaid disedebintheresdecreased cAMP
Formulas | and Il) and/or useful for the synthesis of

lev§l%g}e%kré‘ll%ﬁ.e‘f‘hi§ %Alﬁ’;ﬂe@ vof istde1ifRiEd to inPltinRdci6¥yid¥atds. IThese compounds .
p us, d

I'S ‘appl rcation. there are provid

e

i nter i ate compound [ . 3 ¥ :
may lsC 9P 26 aFOGURa s o Brf T SR o R RRURER o symptoms of

previously defined for Fornmulas | and H but R or R7
schizpphgeniger t - but yl di net hyl silyl -, or a suitable phenolic

or indazolyl protecti ngmglr oup. Suitable protecti n% s e e

gr odpsayarfer dbtgmining #DH whibitingrastizity pnweH a8 selectivityotFRE 4 inhibiting

Wits, P.G M, Protective Goups in Organic Synthesis,
actietyReli tsbleBtiviod i inibitiig ROISA ishendy@96d, arpknovd G-ith@sthe art. See, e.g., U.S.

These internedi ates are al so useful for the synthesis

' e el ich {Ci oMl Hereiflfbyiréference.

Pat%é}slg%dé,% , 14%%%?‘8@@% exanpl e by

: 2 231\5% O t%t;tg %C%Q%?g}%%&ggn gﬁ&?%&ﬁ?é‘“ﬂpﬁ@ compounds useful as
SEMER T SHT  SE L SAET p—

det erm ni ng conpound tissue distributjon_ in anjnal
of FornRidas 1 ansigilrapdsorude s for dkeisyntresis of vadierlzbsled anglogs gfihe PDEA
in vitro binding studies. As previously descri bed,
inHibibae Winhsn 466 applicagotio formula 111, wherein R4, R7 and
R8 are as previously described are useful

| nt ghiedhabake é@ﬁd%ﬂ EntbinRdiEd betipsiinds MMRMLUGEespond to compounds gf

accarding to ormula Il where in R3is other than H
Formulas I and II, wherein R?, R3, R* and Rbare as previously defined for Formulas 1 and I, but

R! or R is H, tert-butyldimethylsilyl-, or a suitable phenolic or indazolyl protecting group.
Sui;aﬁlé 71:‘)1'0-tecti1-1g groups'are désc;ﬁbeci, for e;camp1~e, in Greene, T.W. _and Wuts; PF.G.M.,
Protective Groups in Organic Synthesis, 3" Edition, John Wiley & Sons, 1999, pp. 246-293.
These intermediates are also useful for the synthesis of radio-labeled compounds, such as where
R’ is *H;CO-, 2H;CO-, ¥CH;- or 'CHa-, for example by removing the protecting group and

reacting the resultant compound in which R! or R7 is H with suitable radio-labeled reagents.
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Al so, as previously described, conpounds according to
formula IV, wherein R3, R7 and Rs are as previously
descri bed are useful internmediates for the production
of conpounds according to forrmula Il where in R4 is
other than H Halogen herein refers to F, O, BgJagugy 2007

Such rfc{igflﬁeze%dco??d oRHE e bl ol ﬁgte%ﬁpinﬂé)?n%ﬂ?gng ;fiséaegiiéﬂ'iﬂution in

or sups uent “per se or as part

ubst.i t (e.g... al kylamno, trialkylsilyloxy,,- .

HAR e sgiar s e 30T T i S By e ibiing smdics.
branched-, chain aliphatic hydrocarbon radical havi ngR,;L . 3
to 158 prayieysly dessmbed rasmounds decording 19 fogpyadliawherei R, R and R are
especially 1 to 4 carbon atonms. Suitable al kyl groups

asiprevieisly dasthibed areubsfil inpermpdintes fardhe prodingtionseft gpmpounds according to
sec-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl,

formuly I[] whies v R® iwiBenthan Hnd dodecyl. O her exanpl es of

sui tabl e al kyl groups include 1-, 2- or
3- I : ' < ni Rp?
MEA 1Y, an)E%/ﬁll@ﬂs’ifc?esgﬁ?% 99%1}33&1_%1’3&9% pg)hl) Pcfrﬁﬁf{i %\{,’wherem R, R’ and

e

al

1-et hylpr et hyl penty
Rt grt ey Seengtndt wifsy Pupn e GE A o eompounds

met hyl hexyl , _di met hyl pentyl , ethyl pentyl;
aceqr gﬁa?ﬁ%ﬂwl}era%tﬁw%%mn,ﬂ:and the Iike.
Substituted al kyl groups are al kyl groups as descri bed

aboiEalogendterein eefexsie &, ClitRydandil. direferned hatogensays Frand(d.
by hal ogens, oxo, hydroxyl, Cl.4-al koxy and/or cyano.

Hal ogipls asa grqupeirgubstifuens plrseiok depirs of £ gioapiodishiystifusnn(e.g.,
G . Al koxy neans al kyl -O groups and al koxyal koxy

alkﬂﬁﬁﬁxoﬁﬂﬁﬂiyl&y%ﬂgg !a.mﬁl'oaﬂtévg, R aroxalk )] mBadshGtrdidh¥ chain or branched-

portions are in cordance W th”the previous

ch | Ea%i?@%th%&(d}r/@gﬁ%ﬁo%bﬂa&cﬁ Iragr% laf%dlﬁz c]a?bojngaftﬁlg%%%ra%g}g; )t/o 8 carbon atoms,

a oups I nc et NoXy, pro

eI o PSS HERG SHIB ARV b lesRe vt syl et propyl, isopropyl,

nmet hoxyet hoxy. Preferred al koxy groups are net hoxly
bugid csee tibitytert<iuiyl) pentyl, hexyk dieptyhrastbynonyb deeylatndecyl, and dodecyl.
-O-CO in which the alkyl portion is in accordance
Othert dxatriples pf switabls altysgrosss iaclud&ELg @pbe3-nieticylbatyl, 1,1-, 1,2- or 2,2-
nmet hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, and
dirhethl/tpbetyRXMLeRyRREPY, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3 or 3,3-
dimethylbutyl, 1- or 2-ethylbutyl, ethylmethylpropyl, trimethylpropyl, methylhexyl,
dimethylpentyl, ethylpentyl; ethylmethylbutyl, dimethylbutyl, and the like.

Substituted alkyl groups are alkyl groups as described above which are substituted in one
or more positions by halogens, oxo, hydroxyl, Ci4-alkoxy and/or cyano. Halogens are preferred
substituents, especially F and Cl.

Alkoxy means alkyl-O- groups and alkoxyalkoxy means alkyl-O-alkyl-O- groups in

which the alkyl portions are in accordance with the previous discussion. Suitable alkoxy and
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Cycl oal kyl means a nonocyclic, bicyclic or tricyclic

nonaronmati ¢ saturated hydrocarbon radical having 3 to

10 carbon atons, preferably 3 to 8 carbon atonms,

especially 3 to 6 carbon atons. Suitable cycloal kyl

groups include cycl opropyl, cycl obutyl cycl opg®tfhuary 2007
alloxghlabey poups ﬁiéﬁld@'iﬁ&hdﬁly, e%ﬁirg)g {(? ‘H&Hﬁ)lx;y hexoxy, heptoxy,

1-decal i n, adamant - and

ocg)lbtcycl o %@%@%Wa Pg)lcy‘lhq% meh%xyethoxy Preferred
”‘E’&% i kR Rinby RE bk o?‘%"%f%(o%?xymbfmﬂ means alky! -O-CO- in which

CIB%ZZO]hex %ro[s 3] hept yl ,

O 15 1 Refor ce ¥ tBppresions Qasn@swn Exagfpdesrinclude
cycl oal kl yl groups are cycl opropyl, cycl opentyl and
meglipxyesrbaydl, etiforyceshonyia propoxyrashmyt, and bert-buka yédrbiBd.

for exanple, substituted by hal ogens and/or al kyl

gr o@yslo heahdy mdhbplclic Sfiefdsic tlff?@

radi cal % whi ch thewcycl og'slr kyltoea g@%ﬂb%gé‘%(?%‘ﬁated hydrocarbon

ra@da?hwinglg Q@'ld%%%n‘ﬁtotnfb Efe?&h@#éﬁ ﬁd ?E&ﬁgﬁ s, ?Aﬂe&aﬁy? to 6 carbon

exanpl es i ncl ude ropy

cl ro b t ent er
atol” SRERL L Iphil ggogre%laglu@? <G BieBp . SObE o yelobexyl,
I t 6 t 14 b
v SN SrbPeaiyocsty ot %é’ﬂﬁné‘ﬁt%?andea%wm&f‘é Other suitable
to 10 carbon atons SU|tabIe aryl groups include
cyeieliey) ieroups dealude spinogentyh bisyylo[2. 1 Sieatyilthitydo[ariyd]hexyl,
groups include the above-described aryl groups which
spiza{ 24 Bwbiyd,i spirofis Jovuyl, Gicyclos.¢. 0] ddtHs sgtso[2.6Rfon§K BB R[2.2.0Thexyl,
hal ogen, al kyl, hydroxy, al koxy, nitro,
SpifvEs. B}Heﬁt‘w dﬂl@élfom 20148y W?%fg%gﬁﬁm £t bi’éfﬁﬁ&fé}%ﬂﬁlklyl groups are

am no, aky am no, "di al kyl roxya

Q, C aI kox r
ey ARl B ARG 318 ekt oo SbEmERBYed, for example,
A% Ik refers,to aryl -al kyl -radical in which the
subﬁl R Faz?l%h a%?rt*}@ig@?@ in accordance with the
previ Qus descrl ptions. Suitable exanples include
berfzytloaliylabarheatery ko cyzloafidratic yadicahhimnpiniohte, cycloalkyl and alkyl
phenbutyl, phenpentyl, and napthyl methyl. Heteroaryl
porfiesfsars irt accarancowith pmvﬁt&iselﬁswss@dnsc Suitghlp cRaMpIREY iR RR1OT
two rings and a total
cyclopropylmethyl and cyclopentylmethyl.

Aryl, as a group or substituent per se or as part of a group or substituent, refers to an
aromatic carbocyelic radical containing 6 to 14 carbon atoms, preferably 6 to 12 carbon atoms,
especially 6 to 10 carbon atoms. Suitable aryl groups include phenyl, naphthyl and biphenyl.
Substituted aryl groups include the above-described aryl groups which are substituted one or

more times by, for example, halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,
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nunber of 5 to 10 ring atons wherein at | east one of

the ring atons is a heteroatom Preferably, the

het eroaryl group contains 1 to 3, especially 1 or 2,
hetero-ring atonms which are selected from N, 0 and S.

Sui t abl e heteroaryl groups include furyl, thi e%'lanuary2007

yrrolyl, razol yl., i ']Eazolgl ] I b ,
eth{gi@ﬁd | rﬁxpﬁf, : d ?]fgﬂ%%rg?,! A l, Wc,im%gﬁ@o d.z%#rd)}'r),qlralkoxy, carboxy, cyano
oxazol yl, thiazolyl, isothiazqlyl, . oxadiazo
acybuloxyearbomyl, dl@rlﬂu%ﬁékmﬁlﬁmwlélﬂéwfﬁmﬁﬁ’ﬁ%‘%%o| yl,
pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl ) .
t r i Anyilaiiy], refexsiol mﬂryl—&kﬂmdicwp,wbﬂlaﬂﬁiaﬁzliaﬁéla?kﬂ portions are in
oxadi azi nyl, benzofuranyl, isobenzofuranyl, ,
acchiliaARARITh BRptbviols Qésbiipiash Shitahle examples include benzyl, 1-phenethyl, 2-
i soi ndol yl, indazolyl, benzisoxazolyl, benzoxazolyl,
' : /B ShBieAB/ Yind rdapthyliéthyl.
phe@é@%%%’ﬁwl’ p%%?ﬁ%ﬁ%ﬁw , ?s%quiﬂr?gl Pyl ci nnol i nyl |
qui nazol i nyl . napht hyr i dj j G d a total
- HefBRa retorg R b Bbgoo i SRGRANA G or oftings and o
4-, 5-, 6-,. 7- or 8-quinalinyl, 1- - A4- . B
nurgber of 5 to L 0BinE RIS MOFIEH AL Ieos! Bis e Bt ﬁéfwag#’ﬁ?‘mmm- Preferably,
refers to the heteroaryl groups descri bed above gd#iach tected fro
thedetzroasylhgroup cardainn 1 ¢m3, epetidiel pr adwtergyingaiome waah ace selected from
hal ogen, aryl, alkyl, alkoxy, carboxy, methylene, L.
N, Cyad®. Suitableltwtatmtyhytonpsiniciude fuyh thismylpyrielyk pyeapivb imidazolyl,
and di al kyl am no. Heterocycl es include heteroaryl

m‘%@@f, fegrr&%lﬁﬁﬁﬁﬁ&l% dxRABRUR, BExasBlyl, oxazdlgintaazbel} isothiazolyl,

groups containing at |east one hetero-ring

arom .preferably.. e : ) vk pyridazinyl,
R e
pyrrolidinyl. 18 19 January.2007 .Heter.oc - al:
pyREIGRY, PN SRR WE‘@%%%G%%’%(‘% i &Hidbihyl, benzofuranyl,
heterocyclic and al kyl portions are in acco nce w.th
isobbnzofirenylotbionapbibenyi isp .onsnhthwlénéalakﬁ%ﬁog\’ gindazolyl,
pyridyl nmethyl, thienylnethyl, pyrimdinylnethyl,
bemiscxarslyl, beizdoxhzolplnbenztinamlylpbenaisothiazolyl, purinyl.i benzppyranyl,
unsat urated carbocyclic structures are non-aronatic

quﬁi‘aﬁgﬁy&b' GinGhinyd] Gfdlir], qhirausTiny] amphthytidingl, ngd behamxazinyl, e.g., 2-
carpon a

ons, preferably 6 to 10 carbon atons, wherein

g, e 2 oL RO B B S S Ry Rens-, 4, 5 6 7
or 8-isoquinolinyl.

Substituted heteroaryl refers to the heteroaryl groups described above which are
substitued in one or more places by, for example, halogen, aryl, alkyl, alkoxy, carboxy,
methylene, cyano, trifluoromethyl, nitro, oxo, amino, alkylamino, and dialkylamino.

Heterocycles include heteroaryl groups as described above as well as non-aromatic cyclic

groups containing at least one hetero-ring atom, preferably selected from N, S and O, for

example, tetrahydrofuranyl, piperidinyl, and pyrrolidinyl.
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cycl ohexadi enyl, tetrahydronapht henyl and indan-2-yl.

Al kenyl refers to straight-chain or branched-chain
aliphatic radicals containing 2 to 12 carbon atons in

whi ch one or nore -CH2-CH2- structures are each

repl aced by -CH=CH . Suitable al kenyl groups quanmﬂy2007

et |, |.-propenyl , 2-nethylet I
> atieyele BISRERH p 3 RPN rpur s e heterocyctic and aly

to strai ght-chain_or branched-chain I.] icr d| cals
portensiaas i agomianes With theprvAUSAISHHISPRS. SRR e P idyimothy,

- CH2- CH2- structures are each replaced by -CC.
thieSyinethylcpyrizhidimylinethyh pyszenybneth) Mﬁﬁl}dw%‘?‘@ ety

1- butynyl, and 2-butynyl. Acyl refers to al kanoyl

r adpGahIsy Iliti%\ihﬂﬂed- cirbodsdlic atrintres treoniarombtic monheyclic or bicyclic

al kyl portion can be substituted by hal ogen, alkyl,

stru@ﬁﬁf% &ﬂginﬂﬁ%?ltg 9% ¥earbBh afn®y brefadbisal 19 10aditim aforhs) vifierein the ring

car ato I'n which the aryl port| on can be

strugﬁgg(%?con B?sg Slée @-&fﬂ%ﬁ S{]ﬂébqgéghmﬁléé‘é% c?ﬂgééiftenyl cyclohexenyl,

groups 1 nc or nyl
plonyl butanoyl en Substi tut ed radlcals
Cyc F@ﬁﬁbh 3%@%@“¥mphaﬁnﬂuﬂ§fmﬁﬁ%%T espeC|aIIy 1 to 2
substltuents In the conpounds_ of Fornula I

an Allepy rgfeysity steightghpiner braashgd-chainaliphaie &%cal%ﬁmmns 2to 12
which is optionally substituted by hal ogen, preferablﬁ

carbdriigtbing én whidhimeor meore FCHg-EH,a btstyeedrercath yeplased by ~-CH=CH-.
cycl oal kyl, particularly cyclopentyl or cycl ohexyl.

SmEi%lé é]ka{eﬁ%fd |aye éfhé}{yl al- f{ﬁb vi-Aethly1éthend] Clabittene, 2-butene, 1-
at ons eci al 919 January 2007 R3 is

ogen aI kyl having 1 to 4 carbon atons
perﬁ«any %?e%ﬁ%/%/n ethyl, n-propyl, or n-butyl),

g;%%ﬂw&ﬁg?% alglgm%w nﬁ' ubs ' | 'tfc%&gals containing 2 to 12

het er oaryl al kyl group (e.g., substltuted or
carbions atioptsiin sthach eneraragoreeCHyC zfﬁtfweﬁﬁtwph replaced by -C=C-. Suitable
thienyl methyl, pyrrolyl net hyl pyri m di nyl met hyl ,
alkyﬁylagfelhpsfweéﬁhghyl pmpwlpbbuqmbrhanmmbuWL
qui nolinylmethyl). Preferred substituents for aryl and
het %.C%P{GY IS RPilkhﬂﬂﬂ; rédficalhavinfly Fio 13 carbdiatomCEvhichhBalkyl portion
In particular, R3 is preferably'pyridyl nethyl.

can be substituted by halogen, alkyl, aryl and/or alkoxy, or aroyl radicals having 7 to 15 carbon

atoms in which the aryl portion can be substituted by, for example, halogen, alkyl and/or alkoxy.
Suitable acyl groups include formyl, acetyl, propionyl, butanoyl and benzoyl.

Substituted radicals preferably have 1 to 3 substituents, especially 1 to 2 substituents.

In the compounds of Formula], R! can be an alkyl group having preferably 2 to 4 carbon
atoms which is optionally substituted by halogen, preferably fluorine or chlorine.

R! can also preferably be cycloalkyl, particularly cyclopentyl or cyclohexyl.

R? is preferably H or alkyl having 1 to 4 carbon atoms, especially C;Hs.
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R4 is preferably aryl, or heteroaryl, especially

phenyl , napht hyl, biphenyl, furanyl, pyrazinyl,
pyrimdinyl, pyridyl, quinolinyl, and isoquinolinyl,

whi ch in each case is unsubstituted or is substituted
one or nore tines. Preferred substltuents are Qo Jafruary 2007

( suBh 1S£er%@ﬁ%§ﬁ§§% g.ﬁc%gg H@oﬁ c%%g%( a%&_ﬁggo *Methyl, ethyl, n-propyl,

neth | enedi ox S
or R DoRs TR LR mpRes et SE BRI bedih APReE g f‘éﬁhenpmpyﬂ' ora
hal ogen, COOH and/or CN. In addition, when R4_is arﬁn
heterpedallyll groupp l{egy subspitutder wrsubditeed puradiimethyd| fusaylmethyl,
R5-L-, e.g., RS-, R5-0O, R5-CO, R5-NH CO,

thlEIgmﬁ&E yiN }Eibhmhdin lateth tIuaBH?hnétkylL ishii@olinylmethyl and
R5- al kyl gﬁ?ﬁ%n%g? al kyl - iCI:ONI—yIED;:\I kyl - as well as

uw ﬂa‘g{)b&e_feﬁj\?\% g\ﬁ)stl%nt »1 SicBheterdyD Portibhi 6PR’ are F, Cl, CHj,

R4 1s ary substltuted by

Calf %, 15t 6N o %vi BRIt AGAAEROE By, B PUP
R Soeah s bttt Bl T gﬁ%m F T -

R5 is preferably nmethyl, ethyl ro henyl and

pysziayl, @g'grm@np}, p%ﬂ/gdﬂbqénoh@ﬂ@):{ld is c%p.\g@{]gyl @/,h?ch m%ach case is unsubstltuted
-CH2CH2CH2-. When R4 is aryl substituted by R5-L- it

or isSsupstithied @bé yr Biobstiints!t Préfarted substithemtssare ORI €4, CFs, alkyl (such as
preferred RS groups include phenyl, tetrazolyl,

6%z CIY VinyR T CORBIOH, CONH;,
me?lé%?anuggy%%%ﬁlgﬁh?eﬁﬁgﬁ?, py’?r olmlynyly,n M :

me hr{e'd? gbq’%’r m%%'o&%ﬁ%ﬁhg%’ {h’egegg df&t %%Hﬁléég‘ ash By '%_Bhenyl substituted
., -CH2-O, -CH2CHR2 O,
by.léﬂ%%&ﬁl@ CWNHCI—QCI—QO _CO-NH, -NHCO, or

-CONHSC2-. R7 is preferably, alkoxy havi l1to,4 . 5
car BoadditionsvhenR cis and, espacialls pheiyl tH?E#eE%Q Fukptiyrgts include R°-L-, e.g.,

whi ch i s unsubstituted or substituted one or nore
Rt iRfe-, BY-00d, RIIH-C0g R*-SORNHF, R286,-Nebalkylene £3-eNibrajkyl-NH-CO-, -
-’00 Cl. 4- aIkyI e.g., -COCHS.

R>-alkylene-NH-CO-, alkyl-CO-NH-alkyl- as well as methyl, ethyl, C, F, CN, OCHs, CF3,

amino, nitro, HOCH; and COOH.

When R* is aryl substituted by R® -SO;,— - it is preferably a substituted phenyl group
and Rs is preferably methyl, ethyl, propyl or phenyl

When R* is aryl substituted by R*>-S0z-NH-alkylene-O- it is preferably a substituted
phenyl. In such cases, R is preferably methyl, ethyl, propy! or phenyl and alkylene is preferably
-CHj,-, -CH,CH;- or ~CH,CH,CHj;-.

When R* is aryl substituted by R>-L- it is preferably substituted phenyl. In such cases,

preferred R® groups include phenyl, tetrazolyl, oxazinyl, piperazinyl, methylpiperazinyl, pyridyl,
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RO is preferably -CH3. X and Y are preferably both 0

or S, especially 0. A is preferably -CH2CH2-. In
addition, preferred PDE4 inhibitors in accordance with
the invention are conpounds described by subfornul as

la to Ile which correspond to fornulas | and 1}9§g&ﬂwy2007

xhibjt the _faqll ow eferred groups: R3 I .
me Rl pYapling, weRaTRLRY: Pireis Sy cahplihcidtn an L s
or unsubstituted; and R4 is Hor is aryl or
prefezetdy e simpgle boud, éQ6 hCOas eCHer sSEHCHle¢- (el Gl Hys Gz @ -CH2CHz-O-,
Ib R is cycloaikyl;and R is Hor CH5, Ic R is
-CHYCHLGH X!, ~CHRNHsCH, OH,;-02,1-C5)-NRB, NH«IGH, af KyONGISO;-.
het eroaryl al kyl, in each case substituted or

UNSHB& rbfataly aikBRy nf¥Ang $ t6l4 Qhrbof afving, whichis bearehed br, unbranched and
in each case substituted or unsubstituted. Id R is

whithds ﬁgﬁ?ﬂfs%}wedgo} ségﬁtﬂ‘@t@& gh gﬁr@?{%ﬁxﬁs Hézhdﬂ)g&l, E£LTHS CoHs.

I's aryla eroary ch Tase

UL SRS B, T35 o o 0
unslu{Q?stli)rteil‘Jetr:bollj/ -C]lili Rl is cyclopentyl; R2 is Hor C2H5;

X and Y are preferably both O or S, especially O.

A is preferably -CH;CH,-.

In addition, preferred PDE4 inhibitors in accordance with the invention are compounds
described by subformulas Ia to Ile which correspond to formulas I and I but exhibit the
following preferred groups:

Ia R? is arylalkyl or heteroarylalkyl, in each case substituted or unsubstituted; and

R* is H or is aryl or heteroaryl, in each case

substituted or unsubstituted.

Ib R! is cycloalkyl;and

R?is H or C;Hs,

Ic R} is cycloalkyl;

R%is Hor C;Hs;

R’ is arylalkyl or heteroarylalkyl, in each case substituted or unsubstituted; and

R*is H or is aryl or heteroaryl, in each case

| substituted or unsubstituted.

Id  R'iscyclopentyl;

LY
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R3 is pyridyl which is substituted or unsubstituted;

and R4 is Hor is aryl or heteroaryl, in each case

substituted or unsubstituted. If R is cyclopentyl;

R2 is Hor C2H5; R3 is pyridyl which is substituted or

unsubstituted; and R4 is phenyl which is substiptiafegy 2007

or ﬁsg?st'gtﬂt_ed. Ila R3 is arylal kyl or

het & Bar ¥ &Ky, in each case substituted or

unsubpstituted; and R4 i Hor,is aryl. ar.heter ;

B bl br b ataly Lo s e indee Of i RRittled; and

al koxy having 1 to 4 carbon atonms; Rs is COCH3 or -7<

Y~' R s oxis aRgl archeterp@yl, ju eash c¥eare both 0 or S; and

22 19 January 2007 Ais -CH2CH2-. Ilc R3 is aryl al kyl

or hktrear ot msiydtitutedy each case substituted or

unsubstituted; and R4 is Hor is aryl or heteroaryl,
Te | N RAgveRpengUPStituted or unsubstituted; R7 is

al koxy having™1 to 4 carbon atonms; R8 is COCH3 or -7<

Y R%isHor C,Hs;

R® is pyridyl which is substituted or unsubstituted; and
R*is H or is aryl or heteroaryl, in each case
substituted or unsubstituted.

If R! is cyclopentyl;

R?is H or CyHs;
R’ is pyridyl which is substituted or unsubstituted; and
R* is phenyl which is substituted or unsubgtituted.

Ila R is arylalkyl or heteroarylalkyl, in each case substituted or unsubstituted; and
R*is H or is aryl or heteroaryl, in each case
substituted or unsubstituted.

IIb R’is alkoxy having 1 to 4 carbon atoms;

R®is COCH; or

R’is -CHj;

X and Y are both O or S; and
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A RO XR9Ois -CH3; X and Y are both O or S; and Ais
-CH2CH2-. Il1d R3 is pyridyl which is substituted or
unsubstituted; R4 is Hor is aryl or heteroaryl, in

each case substituted or unsubstituted; R7 is al koxy
having 1 to 4 carbon atoms; Rs is COCH3 or Y"'g jAuaRp2007

X IS .- ; and Y are both O or S; and Ais
-Cgcm-l.sgégzéz'rs pyridyl which is substituted or
unsupstituted; 23 19 January 2007 R4 is. phen whi
f !
X

h
o i s Riisarvlalisyber heterogrylafion in ghchrasggubstitutyd, -ag’f'nd
to 4 carbon atons; Rs is COCH3 or ~Y\ A RO
R* is H or is aryl or heteroaryl, in each case

substituted or unsubstituted,

R’ is alkoxy having 1 to 4 carbon atoms;

R® is COCH; or
7<Y\ A
R® X/ :

R’is -CH;
X and Y are both O or S; and
A is-CHCHy

1Id R’ ispyridyl which is substituted or unsubstituted;
R*is H or is aryl or heteroaryl, in each case
substituted or unsubstituted,
R’ is alkoxy having 1 to 4 carbon atoms;

R%is COCH; or

R’is -CHa;
X and Y are both O or S; and
A is -CH,CH;-,

e R ispyridyl which is substituted or unsubstituted;
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RO is -CH3; X and Y are both O or S; and Ais

-CHZCH2-. Preferred aspects include pharnaceutica
conmpositions conprising a conmpound of this invention

and a pharmaceutically acceptable carrier and,

optionally, anot her active agent as discussed |gg 2007

a especi al I'y "an

[ sggﬁ gr% ny&wg.lc lggubsggt%ee(f?ﬁ%ggb éﬂgd ’conventi onal

assay .or..one descrlbed herein, either in vitro or in
Vi vﬁ(lﬁ alkgxy hafinghto 46apon alofissn anj mal nodel, or in a
mammal or in a human); a nmethod of treating
neuE@ﬂmQKEHﬁa@yndrone, e.g., loss of nenory,
especially | ong-term menory, cognitive inpairnent or
decl i ne, nory igpairnment, etc. a nmethod of treating
a di sease state Iated by PDE4 activity, in a
manmal , e.g., n, e.g., those nentioned herein.
The conpoundﬁaof Xhe present invention nay be prepared

conventionally. Al starting materials are known or
can be conventionally prepared fromknown starting

(i{?l al Sonme of the processes which can be used
ar e ¥ Crithed beI ow. 24 19 January 2007 N WD 09809961
N (Pho®® D~ E&N, t . BuOHlOOC then ON Ha, THF 0 0 O

0 NGred i aas@bwht(épt 3 and

6- am no-1-cycl opentyl - 3-et hyl i ndazol e can be

synthesi 2eeCHy@-t he correspondi ng

6- car boxy-1-cycl opentyl -3-et hylindazole by a Curtius

r earPrefegredesyects theluds plamnaceytical compositions comprising a compound of this
6- car boxy-1-cycl opentyl - 3-et hyl i ndazol e can be

m‘g%:gl/&g‘ %g&ej ait?ﬁatglﬁc{cgtri’tgcgtlll 32(}3;’Ehbéei'gi;'{‘iftnagaﬂt opt{on@Ry, #other aWe agent as
ms(?:ugsrgd ow,cyﬁétﬁ&? oF %hb%m% ﬁ‘b‘ﬂﬂ%ﬁfﬁh@, s ally an isoenzyme, e.g., as
determined by a conventional assay or one described herein, either in vitro or in vivo (in an
animal, e.g., in an animal model, or in a mammal or in a human); a method of treating
neurological syndrome, e.g., loss of memory, especially long-term memory, cognitive
impairment or decline, memory impairment, etc. a method of treating a disease state modulated
by PDEA4 activity, in a mammal, e.g., a human, e.g., those mentioned herein.

The cotnp ounds of the present invention may be prepared conventionally. All starting

materials are known or can be conventionally prepared from known starting materials. Some of

the processes which can be used are described below.
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be synt hesized by am nation of

6- hal o-| - cycl oal kyl - 3-et hyl i ndazol e or reduction of
6-nitro-1- cycl oal kyl -3-ethylindazol e. The indazol e
scaffold can be prepared by several nethods common to
the art, such as by reaction of cycloalkylhydrqguaﬁkuyzoo7
wth 2, 4 di fl uor opropi ophenone. N02 02 | HNG3, M20 O

Y cat. p-TOH, toluene U O 0 "

Et{i pi ene glycol 0/
FA q DP A patent Ol I O 0- Of0 .10 2X%X19

anuary 2007 Starting ppeRzofurans are either -N,\
er aisabbapsesiai | abl elor synt®@di%ed ac rdNngO
er ature—rethods b [ r anol.edul aenabdahoo '
etoet hers of salicyl aljdehydes. (see Strategies for

0 O ganic Drug Synt hesi s4tand Desi gn, Daniel Ledniger,
Ed., 1998, John WI e? and Sons, Inc. Chapter 10 pp.

286 289). Nitration of 2- acetyl - 7-met hoxybenzof uran

Wi t Btartide insterial Glainincat-eyilopantylyethylingazolei can be synthesized from the
2-acetyl - 7-nmet hoxy-4- nitrobenzofuran. (in the above

s ERAYIRRY Syl ety 3tethlindazdlaby atCuative reamtngement. The
corfgEiifHing § yosf,’ 3‘8{)) e 3idhyl f
starting 6-carboxy-1-cyclopentyl—3~ethylindazole can be prepared by methods common in the art

(see, e.g., WO 098/09961). Alternatively, starting 6-amino-1-cyclopentyl-3-ethylindazoles can
be synthesized by amination of 6-halo-1-cycloalkyl-3-ethylindazole or reduction of 6-nitro-1-
cycloalkyl-3-ethylindazole. The indazole scaffold can be prepared by several methods commion

to the art, such as by reaction of cycloalkylhydrazine with 2,4-difluoropropiophenone.

NO,
0
HNO;,, Ac,0 Ethadene glyeol 4
cat, p-TSOH, foluens 0
/O

o O\K

2 :“@ ; }_@/\@
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Protection of the carbonyl group with a suitable base
stabl e protecting group such as a dioxane or

di oxol ane provides the desired starting

4-ni trobenzofurans. See al so WD 99/40085 and WO

99/ 37640. One of ordinary skill in the art w19 January 2007

RS T et OB OB s

orms. In addltlon ft e Co nds of
litehigs Bistha0s P EIFEROBGNS UL GARITFSET o R RRate Qibstiuted beta-
carbon atons and are thus cap abI of _existing, |n({B . |
ketéathers of salipylatighydesotses §trat§gle$v@r|0raémp Prig Synthesis gpd Design, Danie
racem c or nonracem c mxtures thereof, and in the
Leduief) EXf., 15985 JotmeWitey andiSiehsyiInes Chapgenis) pre 266:280). eNitration of 2-acetyl-
inter alia. All of these conpounds, including cis

7- eﬂﬁﬁﬁg&zoﬁﬁﬁ‘ﬁ‘ wilhSPRR22id ifliadsicinb9iiide piovides @ecetyl-7-methoxy-4-
racefafes, nonracemc mxtures of enantioners, and

bst r erial No.
el e teioe Rl DPAGRRR KABRIGL Rtk b baton S
e enantioners contain no nore than 5% w w of the
10/6 ?Qfgpondi ng opposite enantionmer, preferably no nore
than 2% nost preferably no nore than 1%. The optical
i soRwtestionof Bie whaayhagupvithagniabledsestagly qut%ﬁlﬁi gioup such as a
m xtures according to conventional processes, fo
diogamengyl dioxdignet previtles the tegredstartingd nifrehsngefieans.c g%lalﬁg WO 99/40085
using an optically active acid or base or formation

anPWEoyahesy. di astereoners. Exanples of appropriate 26
19 January 2007 acids are tartaric, diacetyltartaric,

g'aﬁg)ﬁé%b %kﬁl in gﬁé &k#ﬂt e e%ﬁl?t% {Hat sk of the compounds of Formulas T

acl di ast ereoi soners

n be se into. .t i ndi.vi

S DG TR —
di fferences by nmethods known to those skille tttﬁe ble of

thegpresent @Wentéb@eiwﬁﬁf‘és OBR) OTIN PR ARYRIIEHRhGATBOn 34 PE’&PF@H%E us capable 0
crystallization. The optically active bases or acids

exiating intthe forin diupdiceldsdmens, %h@lgﬁpaﬂlm foamoif sacemie aFpenracemic mixtures
salts. A different process for separation of optical

thér&ﬂ "ﬁkﬁn iR/ RIMRST diddRrétiters inddiastateonletio mikmpssapiey alia. All of these

chiral HPLC columms), with or w thout

ccn?lﬁe Se,pi'g?%l@ln $ ifs}ﬁ%mlsoﬂamoﬁ&hgﬁl di¥stER8MA mi:Bur¥s xhbdrAfes, nonracemic

mixtures of enantiomers, and substantially pure and pure enantiomers, are within the scope of the
present invention. Substantially pure enantiomers contain no more than 5% wi/w of the
corresponding opposite enantiomer, preferably no more than 2%, most preferably no more than
1%.

The optical isomers can be obtained by resolution of the racemic mixtures according to
conventional processes, for example, by the formation of diastereoisomeric salts using an

optically active acid or base or formation of covalent diastereomers. Examples of appropriate
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enantioners. Suitable chiral HPLC columms are

manuf actured by Diacel, e.g., Chiracel OD and

Chiracel Q) anong nany others, all routinely

sel ectable. Enzymatic separations, wth or wthout
derivitization, are also useful. The optically jaghauagy 2007

acicgs([)ﬁrng ?#1%%b@%&&q’iﬁbﬁéh@iﬁbﬁ%@ﬁlﬁfhﬂpﬁ?lﬂﬁﬁﬂﬁ%ﬂ{gﬂ&ﬁﬁg gﬁf ;amphorsulfonic acid.
Lﬁ%ﬁgﬁ \,é,% ﬂfafsé{‘éo:lq%%;%sa %q%&%e?ar#e&matggfe%%%&ﬁ ggsfeﬁeé)mers on the basis of

conpounds can be used in different enriched isQtQpicg
thetr physicalend/or ceemicelhdiffetencasthy raetheds oy to FPOQSHMIP% in the art, for
and/or 14C. The present invention also relates to .
exaGRE, Wy dhediiisogiaphjier fractonalnatgstaitizatione | Beeptivelletative bases or acids are
such as pharmaceutically acceptabl e salts and prodrugs

thefR libBlated! fisin BRREHARY distdrbinaiestn! A difféent prodess for separation of
armaceutically acceptable salts include those

P
opticgj %b@ggselﬂé{%(f?ﬁﬁé W89of &%aﬂahﬂma&gg%gx@. g., CHRAEIBNE @6lumns), with or

an |1 norganrc or i'cracid to forma

salt, for, examp) e,. sal.ts.of, hydrochl or.i c,.ac] .
withotdony entignal deriyatian, pptmally chopen o fax a2 tHerssRaration of fhe
canphor sulfonic acid, oxalic acid, maleic_acid, .
enantiowiers. Suiteble chival HPLEicelumanscre mamviasuesdtycRiacel, €.g., Chiracel OD and
acceptable salts also include those in which the main, i
Chirase QJnthdngnairiyosthers saloutindly selectabile. Eneymatit sgpangtios, with or without
appropriate base to form e.g., sodium potassium o
derpAtisd aﬁ&%ﬂﬁ@fu@lﬂ’[‘h@@tﬁﬁﬂr At sbmponds sRFeaiutee. I and IT can likewise
Those skilled in the art will further recognize that

. L : : _ Aay be
be BB B bl ayifldhSs Rl oo At R v SRR ke
appropri.ate inorgapi c aor...27 .19 Januar 0) I '
aci 5{5 tiggypng Pf gl%m ljp Wﬂﬁg@gﬁ@ﬁ% that Ble3BRpGunds can be used
Alternatively, alkali and alkaline earth Iy salts 14
in difsrent epriched 1spjopie fermsng 2+ Beriehsd i thedonisnt {’Tﬁg 1, B dndor C.
invention with the appropriate base via a variety of

knovithe pedsimtdaverifion alsol ielates housefiel fhrms pfthe eqmppinds agdisclosed herein,
acid salts that can be obtained by reaction with

sudH Y fhafth SoeficAllydRBétalle bals: and peodrtgsof alidhe adrapounds of the present
al ginates, citrates, aspartates, benzoates,

mxgﬁﬂﬁﬁfﬁ&ﬂ?&%ﬁa&ﬁ@ acRptitill 8418SinclRad Hoad Eiftaine@BP hkahE the main
I'ghticonates, cyclop

nt anepr opl onat es,

°°%|(1)’(§j?€‘g¥ g%lfj?b&g’%%tsaé §l,ebtalﬁe2 %@’tﬁn}; @?%tgﬁ% ‘or %&éﬁﬁﬁ%ﬁ’& 'R0 %Ssalt, for example,

salts of hydrochloric acid, sulfuric acid, phosphoric acid, methane sulfonic acid, camphor

sulfonic acid, oxalic acid, maleic acid, succinic acid and citric acid. Pharmaceutically acceptable
salts also include those in which the main compound functions as an acid and is reacted with an
appropriate base to form, e.g., sodium, potassium, calcium, mangnesium, ammonium, and
choline salts. Those skilled in the art will further recognize that acid addition salts of the claimed

compounds may be prepared by reaction of the compounds with the appropriate inorganic or

27




hept anoat es, hexanoates, fumarates, hydrobrom des,
hydr oi odi des, 2-hydroxy-ethanesul fonates, |actates,
mal eat es, met hanesul fonates, nicotinates,
2- napht hal enesul f onat es, oxal ates, pahnoates,
pecti nates, persulfates, 3-phenyl propionates, 19 January 2007
Corabes. nival . S . ’ _ _
or?dgﬁé 28 %ia Jﬁ'y}éﬁ aHufrther BF Hﬁvﬂpﬂeﬁéd& Hﬁ&hgﬁegf, alkali agld alkaline earth

rtrates, iocyanates, tosylates, nes es an
ecanoat es. ef er abl the salts. for . ar . .
mfPCRTE B8 Heibued B tebldik g cbpailol i o BlicRfich dhe appropriste base via
mamal s. However, pharnmaceutically unacceptable salts
aWeNféfl‘é‘BWBéEﬂHgasare suitable as internediates, for
exanple, for isolating the conpound as a salt and then ]
convidretfohigwingers fitrtheb examplesof 4eid falts thay aanbe obtpingd dymgaction with

treatnent with an al kaline reagent. The free base can .
inériggdic ot brgafizciddtlacentes; adipetes, alibitaes; citfutes)auparthes,denyoates,
acceptable acid addition salt. The conpounds of the

beh%mlf&xﬁteﬁ,@mgﬁate;kg 'ﬂhtﬂ'li'a'iés‘? E&ApIRIrBe dﬁ}u&%aﬁs@, AldpéBtanepropionates,

I ngredient o ormul ation.” Thus, e present

SoBIBIARR B A BOEBSR L ARSI B,

one or re pharpaceuticall acceptable.carfiers.

heRiFRRA B OGaA T WA e Brtiobrogtdes PupiiideS; Fyérdicy-cthanesulfonates,
descri be procedures for preparing various

lagtatesrmhaledtesn methanesidfosatearnientinatess-nanhthplenssulfongirsu pxplates, palmoates,
according to the invention. Exanples of potentia

pettimates, pérswifitesn 3ephenglpeomonatess piaratess pivalatesgetppionates, succinates, tartrates,
exanple, in the 28 19 January 2007 Handbook of

thiBBMARE Sk Y 18R, XS HOMdunddsmbite@n Phar maceut i cal

Associ ation (currént edition); Pharmaceutical Dosage

For n&. | [ e .

o el el SRR P SR oo o

I nc. wel | as Rem ngton's Ph ceutical Sciences .
iR E . PRATR A YoM SBaaes D0 RaRT e EC SORPPBHOY ars pitable as
. view of their high degree of PDE4 inhibition, the i
intsemetisies Joorxanmde, feriselating theaempernd apsmsaliand then converting the salt back

adm ni stered to anyone requiring or desiring PDE4 .
to ithehfrd Bdse nompoukidby wedtaeriewitntn elikalincogagdnt.ofhe free base can then, if

Adm ni stration maybe acconpli shed according to patient
deBe&t) be chbPferd 3 RIpRarnticahtidally acceptable acid addition salt.

The compounds of the invention can be administered alone or as an active ingredient of a
formulation. Thus, the prése-n’-c- invention also includes phzihnaceuﬁéal compositions of
compounds of Formulas I or II containing, for example, one or more pharmaceutically
acceptable carriers.

Numerous standard references are available that describe procedures for preparing

- various formulations suitable for administering the compounds according to the invention.

Examples of potential formulations and preparations are contained, for example, in the
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nasal ly, parenterally (subcutaneously, intravenously,
intranmuscul arly, intrastemally and by infusion), by

i nhal ation, rectally, vaginally, topically, locally,
transdermal |y, and by ocular admnistration. Various
solid oral dosage forns can be used for adn1n|qbg5mﬂ@ygog7

Ha%@%g%a& ﬁcal'EBcY: A Mé}fdaﬂg’[hﬁh%a%%a? h&létﬂfnr(ﬁment

gel caps, apsu es ets, granu

ol T OB s v, i

B AN Rl R e
| act ose, st archesr% and exci pi ents_known in the art,
Scienessudirthyr Bsol, aditor),i 15534493 (rusesbeditomy agent s,
sol ubili zers, buffering agents, binders,
di siimwier afthsir highadepresafiPDEs), inhibithnﬁtlte&oxﬁﬁoands afithe present invention
| ubricants and the Ii ke Time rel ease capsul es,

call ﬁpﬁrﬁhﬁuﬁ&@d P hifyoRk Seffith: Emlﬁmldbmon, and/or enhancement of
adm ni stering the corrpounds of the present invention.
Va u

colfib Kool A ATl 50, 4 trampt, oy

ueous an ueous sol utions, .enu
gz@g SrBRLy S chfussu M padtey) nSRem @eriigemvaarmﬂly and by
can also contain suitable inert diluents known in th
infygipn); by inkadation; eactallynveginallyatopicalydpealyntransdaauslly, ﬁﬂd by ocular
the art such as preservatives, wetting agents,
admindsttationr s, flavorants, as well as agents for
enul si fying and/ or suspending the conpounds of the

| NV ardHond soliPorhPddsaBy firhs 28 Be 1A PRI cdnffounds of the

present invention nay be inject ed for exanpl e,

|
mx}eﬂfl&?%%w %ué:rh' sg}ﬁé g(grrn{as?ilé gﬁnb%&% %ﬁg S %Ttp%té granules, lozenges and
ol iR 8 Sormee s S e P?%%ﬁ%?%ﬁ%te b S s s g o combined.

m xi ng the conpound with a suitabl e excipient such
withowsigup phaeraceuinelly preeptablegaeriorpstilpants (suchas greress, §1aﬂmt°1 lactose,
Forrmul ati ons for vaginal adm nistration can be in the

stakches) afd excipéesakyown indhp art, includmgbutyedt, limitet to, sufpending agents,

or spray formula containing, in addition to the active
soluBflizef| BifferingSatehtsShintlad) dsifiRbfant, fredérvatives keudvanis)flavorants,

the art.
lubricants and the like. Time release capsules, tablets and gels are also advantageous in
administeﬁng the compounds of the pfesent invention.
Various liquid oral dosage forms can also be used for administering compounds of the
invention, including aqueous and non-aqueous solutions, emulsions, suspensions, syrups, and
elixirs. Such dosage forms can also contain suitable inert diluents known in the art such as water

and suitable excipients known in the art such as preservatives, wetting agents, sweeteners,

flavorants, as well as agents for emulsifying and/or suspending the compounds of the invention.
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For topical adm nistration the pharmaceuti cal
conposition can be in the formof creans, ointnents,
liniments, |otions, emrulsions, suspensions, gels,
sol uti ons, pastes, powders, sprays, and drops
suitable for adrri nistration to the skin, eye, aafa@iary 2007
nose. 1l $& dxavple tntravenously, in the form
Thef?‘ﬁﬁg'ﬂ’énﬁl?ﬁh i {s}{ tlt’ll on-yra neans sucﬁfﬁgs
transder mal tche Aer osol fornu at | sui table for
of a%tﬁﬁiqmcs%t@'ﬂpﬁ@ PREReAtions &g aisgr;) oggeiﬁlr?ade For
exanpl e, for treat ment of disaorders of the spi rat.or
t r Suppositories SrpentrlcasminisarimnRf the,cqmpoungs, unds GE B PEFFoRL gvention can be
be admi nistered by inhalation in the formof a powder d
pregafedby miNisg thieicoagound with atsnisablé exeipieht ich as seqpa butter, salicylates an
sol ut| ons or suspensions. The aerosol fornulation can

\ Ghdld) Porfaul foRs Sorvagingd] akcatratibrecg tepialthe form of a pessary,
po ﬁl ! |
ounds can be adm nistered as the sole active

e ntegﬁg é&’ﬂ p Q@gﬁ{ﬁ? b % gcm folinflh REhtaindhe iVBAEHbh GRthe active ingredient,

s used in the treatnent of
cognhitive,inpairnent and/or, in the treatnment of
Suc]b§‘§‘t?ﬁifs‘?a§“er§a‘§ar°r%9 gﬁé’lfti nhi bi tors, cal ci um
channel bl ockers, chloinergic rugs 0Si
O ot s e i RIS 3h i th fom of crrs,

n3d uR nodul ators, and cholinesterase inhjibitors
oinfireengs, linioemes éatidns, emu&amns,guspenaon%s@llssgﬂomm eggjowders, sprays,
In such conbinations, each active ingredient can be
L Ny Ble 96k RirkiARkration RObe skinsye, euir o nogeei Fopical afiministration may

osage range or a dose below its usual dosage range.

alsmgx %ﬂges rrer%l f ain -gi?rﬁtl&{ fia9idané Suchnk t@Asdesintiheitches.

treatnment that involve inhibition

of : { he Dl thade. For
et ABRESO é\”ﬁerﬁ i prpRBRRERE sﬁ@ﬁﬁﬂéﬁ%aﬁﬁ Elase
ani mal s, mammal s, _especi a h er
exeonEle ke e it RPSORES PR SRURICE) ity B pomBES foordingto the
where such inhibition may relieve conditions involvi Ej%ed ih
investiomdan dieedmisipteckddneishalagercin the rmcof aResvdst (GgnBigronized) ot in the
especially long-termnenory. Such nethods conpri se
forRGH aEBrﬁiz@d E61gtib® @fsugyensibhs. i Theeeatot fremabation sapbe placeq into a
a manmal , nost espeC|aIIy a human, an inhibitory

al one or as part of a
pr %[ﬁ#gﬁaégegn &g&egl scl ‘osed herein.

The compounds can be administered as the sole active agent or in combi'nation with other

C 145

+.
Lalll

.pharmaceuticai agents such as 6ther agénts usedmin the treatment of co gnitive irriﬁéjrﬁnent and/or
in the treatment of psychosis, e.g., other PDE4 inhibitors, calcium channel blockers, chloinergic
drugs, adenosine receptor modulators, amphakines NMDA-R modulators, mGluR modulators,
and cholinesterase inhibitors (e.g., donepezil, rivastigimine, and glanthanamine). In such
combinations, each active ingredient can be administered either in accordance with their usual

dosage range or a dose below its usual dosage range.
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The condition of nenory inpairnent is mani fested by

i npai rment of the ability to learn new infornmation
and/or the inability to recall previously |earned
information. Menory inpairnent is a primary synptom

of denentia and can al so be a synptom associ at @d Jufiafy 2007

2 36857 S RIS BRGBE Bl AL eiviiono
ol 54 B e A ten o

cognitive decline. Denentias_are di seases %‘3 .
enzyEiRs ity anigwds, §i% MAEMalsopsREcially Bynans, WheTel rlﬂ%lﬁ tion has a therapeutic
separate from nenory. The present invention includes
effentf duoh as ivheret sueh fnhibjtipa niaywelievewbhditionsinvéiving nrumelogical syndromes,
inpairnment in all forns of denentia. Denentias are

such! AR [os€6f MeMOF ieBbcilyiRigi-ferm ASdch Atiliode comprise
neur odegener ati ve deneniias (e.g. zheiner's,
&4t ehpeRially a b
~PHELTA00 AL B0D B  pBAASE B ity

ac d| der

inh3 e S Sttmne MR R 3R 8 b BTG B4 BREIoBed erein.
%l’r&i’%ﬁﬁn@ag’% DRSO TS R ﬂ%%ﬁ%ﬁ%@w tge ability to learn

H'V), genetic (down syndrone), toxic (e.g., heavy

newsn fatmaticn andfer the iahilityrtediecalt prowiopsly sesragsbinformation. Memory
vitam n B12 or fol ate deficiency), CNS hypoxia,

impaifihémigs & pHiefRSeaptosyTidemkriiicardEcag.alsotey samptom assoviated with such
schi zophreni a), and hydrocephal us. 31 19 January 2007

dlsg&%% RE ﬁ%@ﬁn‘flj’é’ § A0 chiRGIHERS, PRENRASs 8i9¢ase eﬂbﬁtﬁ%ton s disease,

menory | oss separate from denentia, includ |ng

Plrﬁg’ J c%s a%ggf % ?elh gﬁ%ﬁ?& e, TV h%arﬁﬂ)%&gﬁu ifleRle? dd head trauma as well

cognl | FVentTon 1 Ret u
t hods, of t[e nt for nenory inpairnent as a result

as gge- algdeqgnitly #her application, the i nvent i on
i ncl udes net hods for dealing with nenory | os
r es enientjas dneciiseases that dnakideguerony lomtaﬁéttm@gl intellectual impairment
chenot herapy, radiation treatnent, post-surgical
sepakatel ffdm aBthory. NEhapesdnt venfier mehtieomethiste for dreptingpatients suffering
may be used to treat psychiatric conditions including
froRf HefOPP [nfHifnent in all forms of dementia. Dementias are classified according to their
cause and include: neurodegenerative dementias (e.g., Alzheimer’s, Parkinson’s disease,
Hu.ﬁtington’s disease, Pick’s disease), vascular (e.g, infarcts, hemorrhage, cardiac disorders),
mixed vascular and Alzheimer’s, bacterial meningitis, Creutzfeld-Jacob Disease, multiple
sclerosis, traumatic (e.g., subdural hematoma or traumatic brain injury), infectious (e.g., HIV),
genetic (down syndrome), toxic (e.g., heavy metals, alcohol, some medications), metabolic (e.g.,

vitamin B12 or folate deficiency), CNS hypoxia, Cushing’s disease, psychiatric (¢.g., depression

and schizophrenia), and hydrocephalus.
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bi pol ar or mani ¢ depression, major depression, and

drug addi ction and nor phi ne dependence. These

conmpounds may enhance wakeful ness. PDE4 inhibitors can

be used to raise cAMP |levels and prevent neurons from

undgrgoing apogfosis. PDE4 thibitprs are aLSOIbUQMQHy2007

to be anti- inflanmtory. onbi hat i 0

ant Thepreysnb inventiormghdes W&Pgﬁﬁ’égﬂy’%‘?@ﬁ BIER98Y 195s pgparate from

these conpounds useful to treat neurodegeneratian .
denensin) inthdinzrmid eognitivsiemsiment M{Drand agg-¢lated pggnitive decline. The

stroke, spinal cord injury, neurogenesis, Alzheiner's .
pre€hiné BveRtion ik ludes metinde vPsesmentdfoyneiereitopaiimens o5 ¢ result of disease.

(ALS), and nultiple systens atrophy (MSA). Thus, in _
In AGERE JANEEHY, (e fveRESHiht Rideibadd R deal ipewith areamnry loss resulting

I'nvention 1 ncludes nethods of treating patients

syfferi fro AV ' : i uma, and
frofythe e boue RSt LRRURRRY, MR OrPirectlent pAMTRgical

di sease, Huntington's disease, Pick's disease,
thepeWiINETYENSRob di sease, depression, aging, head

trauma, stroke, CNS hypoxia, cerebral senility, .. . .

nul The cdmparndd emayrhe @% trotrent meychipdie egnshitions) indluding schizophrenia,

condi tions including acute neuronal diseases, as well
bipahr bt Magiedleppsssionymsiondeprestios arsbdrug @ddistips pr@morphine dependence.

adm ni stering an effective amount of a conpound

TheeeBholadd Rat ehlatewhkéinkts, @DEhibitoesitants spd to raise cAMP levels
acceptabl e salts thereof. The conpounds of the present

| nventi on ' hdki@ PIBEA ffhi aldohown to be anti-
an g}:(eygxﬁtnguroin%ﬁogj} iﬁ%%e?ﬁ%%%p%%é@(é st atﬁg]éﬁgoﬁg?gct erized '
. by decreased N\VDA fungtion, sugh i j
infpdiaa, JheRSRP ARG S RGURELL AR 4T R ARG fopertiés make these
treat psychosis characterized by, el gat ed Level s of. includin
compiuntis useful toxtzen neurodegeneration FERiing dromanydISpasR or My, ncluding
as-mani ¢ depression, major depression, and depressjon
stroles epinal cud Wijtdy, psurogeresis, Alzheither'e disghssgradiple sclerosis,
di sorders. As nentioned, the conpounds of the

mﬂﬂ%ﬁds@l@r@imbh@ fhultiple systefas atroplp@ISARCt i vity. As

esult, the inventive conpounds are useful in the

tregiient a%ot?aﬁ’c%r . ﬂ:f % pngerreﬁl enfodirfert e phdsbamvérion includes

di seases, particul ar I sease states characterized by
decreased. cyclic ANP .| eyels and/ or Y 1
ik e Btsols atieenefom prncn TeLEieh 8tk o, Brexmele

Alzheimer’s disease, schizophrenia, Parkinson’s disease, Huntington’s disease, Pick’s disease,

Créﬁtzfeld—J akob diéease, depreséion, aging, head trauma, stroke, CNS hypoxia, cerebral senility,
multiinfarct dementia and other neurological conditions including acute neuronal diseases, as
well as HIV and cardiovascular diseases, comprising administering an effective amount ofa
compound according to Formula I or II or pharmaceutically acceptable salts thereof.

The compounds of the present invention can also be used in a method of treating patients

suffering from disease states characterized by decreased NMDA function, such as schizophrenia.
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further enbodi ment of the invention, there is provided

a nethod of treating allergic and inflanmtory

di sease states, conprising adm nistering an effective
anmount of a conpound according to Fornulas I or Il or

a pharmaceutically acceptable salt thereof. Suquanmuy2007
di sease states include: asthma, chronic bronchitis,
chronic obstructive pul nonary di sease (COPD), atopic
dermatitis, urticaria, allergic rhinitis, allergic
Tleanimpvahdy/¢dn dlso beawsed ko wen jpeyuhbsiy bheirscten'mﬂd:yi adphutdd levels of
ﬁtanulona psor1a3|s §gflannatory arthri.ti

AR ESREP ey YaRIONS faisal depressian sued o paf deirgssion, major

ei?;f/e!s'sﬁ)h }ndQegH:@s@n dis36aRA wi }?ﬁ?ﬂfnﬂﬁic%d'n@hﬂé'ld’gléﬂl disBRiers.
ocardi um brain, chroni ¢ gl omerul onephritis,
endot oxi ¢ shock, adul tr espl ratory di stress syndrone,
cystjc arter rest enosi
7T b meh St cofiab Sdsit ARG bto BBl g rfipmstory
acB$ftfOAL hhEduldl fhe 1H\Yé&1ﬁ% §0mgtblﬁﬂ§ bRSusER] inl theSreatment of a vanety of
pneunncon|03|s chronic obstructive alrmaﬁs di sease
allehgio aind: inflaTmaionyidissagss) prshienlgrividisenss states charectgriged by decreased

cyé;b% Z{@gﬂ’ fqvggﬁgﬁ% ! E%%tgg?)h%sgiﬁgﬁsﬁeragr AE f ls SI%B? f {%ggéo(fdance with a

futReeRbddahe@ofdhe indéRACIhAreAs 9ﬂ$vadedmytﬁethbﬂ Oﬁhbﬁllgw]l’eglc and
d| scoid | upus er yt hemat gsus syst em c | upus

mymﬂéqfﬁ i550Re, States, FOBRTIHRE AT A4 IR prigpa of 2 compound
acgI gl %?mﬁﬂg 15 A%r @?ﬁﬁnﬁ&%ﬁﬂcaﬂ?%ﬁ@eﬁﬁ@&?ﬁpféﬁf‘ %%Eh Exsease

anaphyl’actoid purpura nephrrtis

stiresnmkiudeli sdmse chiopitdsronehitisyvhionjul c&)sﬁ'ud:tmeqmilmonary dlsease (COPD)
ga str0|ntest|nal dj seases oi mune dj.seases

au nd. ...
atdpig dernpasitis qurtigayia gﬂggwgm a}lgs'@@opmpgylp&r@rqag conjunctivitis,
estllﬁgﬁlﬁle%rﬁﬁlJ}HEps&gs%g lr{gla itis, AR08t A1 Barthritis, septic

nitirs t her f ammtory di seases,
shanki Lﬂwatmeruohhs,l@rghm § ntmeaseempasfussoﬁ mguryrof dheemjomagdium and brain,

S WO 98/58901, JP-1 1-
ok glCuies Bt e SR 1Sk ogly A 1P RSt SatigR ysti
fi08ls, UPtepia PR DteRdslS artl 8 §Qerb 86, 4cPisES rﬁét@ﬁt&iﬂ%ﬁémﬁ&’itls

assa s for determ ning PDE4 i nhi bi'tion acti Vi ty,
s, pyresisy dinbeted miekiguss pedunasepiosis odronip éb%tmcmf@ airways

dlgek%%:ﬁg%q%éﬁi (zl%f?rﬁﬁh%eg[fe ﬁgﬂ%& ?s%ggesto?(ﬁceanrhearlﬁpé{c contact eczema, atopic

eczema, seborrheic eczema, lichen simplex, sunburn, pruritis in the anogenital area,

alopecia areata, hypertrophic scars, discoid lupus erythematosus, systemic lupus
erythematosus, follicular and wide-area pyodermias, endogenous and exogenous acne,
acne rosacea, Behcet’s disease, anaphylactoid purpura nephritis, inflammatory bowel
disease, leukemia, multiple sclerosis, gastrointestinal diseases, autoimmune diseases and

the like.
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PDB4 inhibitors may be used to prevent or aneliorate
osteoporosis, as an antibiotic, for treatnent of

cardi ovascul ar di sease by nobilizing chol esterol from

at herosclerotic lesions, to treat rheumatoid

arthritis (RA), for long-terminhibition of 19 January 2007

mesenchynmal -cel | proliferatjon, after . transplantation, ..
{ BDELk e from fon redting: patyico SRIOR IS P RSt PRy Aeyetc Hinitis, and
beni gn prostatic hyperplasia, for suppression of s

other inflanmhasionysliseases; eutl for inhibiting bimersiesrosts faglor ave knemrgyithin the art.
cells, for treatnent of B cell chronic |ynphocytic -

See, el WEIDSY5 $9D1CTRI11-13957] JPhi (5072416, WO 93R651% WO 94/14742, US
contractions, to attenuate pul nonary vascul ar

5,814,}6%?,%@% SQ)%%fd#g! Q‘Pféégaf&éhcw albPHeAbE Gty datenaining PDEA

itiofh o expression and thereby

. .abolishin | V.1 nugl [ ' L 4

ibilgR pefvifsg fnd itk B ing S drndlyls TTHP M dislosures of
secretion, .in_bqoth the prevepti on and treatnent of

these degynagnis ﬂ&#&wwww& CELYCF- degranul ation. The
conmpounds of the present invention can be adm nistered, . .
aPNiinhibiteramey be usegdnpresient or anaaliosatn asleePPTRFis RS SEyABHbiotic, for
pharmaceutical agents such as other agents used in the,

treatnicn® of BRAlovadculs divehde byemobiligingrholestared fnm atheroselerotic lesions, to
treatment of psychosis, e.g., other PDE4 inhibitors,

' - iBitioR lof - liferation afte
o AR AR P R et pfenion s

|- t R d | t - i : b
e R i S B e ) AR ot e

gl ant hanami ne). In such gonbj.nations ach acti

for suppepseign oh cheraetaxsis apd FATFEeLe VST o5 colqR captek el fog treatment of B
with their usual dosage range or_a dose below thejr

cell chonid lytphaggtic knksmia §B-GRL); gomahf?lt@@@f utorinefoBHaEHonss to attenuate
the conpounds of the present invention depend upon a

puimu@aﬁ-g Shdtultl idoheinid-fepeifidbnthiing (IR, furrcoimeal hydratiory forinhibition of
to be treated, the severity of the synptons, the route

IL-2I|9 1%%%%%9%2? tgli’%%.gr HRAYINGX rRblchnstRbRdiememory T cells, for

u compound utilized, the

ef fi.cacy,, toxi cql ogy. profile.. ph ' o j
mgmgpiafige of EiWsRtArHHdY s Etiah A K RGP AA ttdfment of
_side-effects, anong other considerations. The
Whu&méd@mblémaﬁmmﬁmqﬂgﬁnare typi cal ly admi ni stered
at dosage levels and in a . . .
The compounds of the present invention 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
channel blockers, chloinergic drugs, adenosine receptor modulators, amphakines NMDA-R |
modulators, nGluR modulators, and cholinesterase inhibitors (e.g., donepezil, rivastigimine, and
glanthanamine). In such combinations, each active ingredient can be administered either in

accordance with their usual dosage range or a dose below their usual dosage range.
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mammal customary for PDE4 inhibitors such as those

known conpounds nenti oned above. For exanple, the
compounds can be adm nistered, in single or multiple
doses, by oral admnistration at a dosage |evel of,

for exanpl e, 0.01-100 ngy/kg/ day, preferably O. J;gZ;Qnuaryzom

[
for E?‘*é*?%agég i e Bt O (e Wt o b g 88553 Pariety of fuctors
I ntravenpus adm pistratio t he
m%%fﬁﬁ%ﬁw TSRS B¢ B, thrSeveRi & (e SYFpiom the route of
dosages, at a dosage |evel of, for exanple, 0.001-50
admipistptiony the freanencyiof fhayiosage intprvia)/ thg parigular eerppouny tjlized, the
0.01-1 ng/kg/day. Unit dosage forms can contain, for
effiaanpoxicology phdfilegphafmavokinetic prdileofihd compowa, lam"i tig presence of any
out the procedures of the present invention it is of

deletribaeside-cbectswesmt dihet cohblaératigiser ence to particul ar
buffers, nedia, reagents, cells, culture conditions

an d Iﬁgl% %oﬁlglsﬁncﬁfo% tﬁ@hwcﬂt%??éj{;{a ctaﬁg *a&p'ug&b}e'd% do%ﬁge tlﬁ}gg and in a

realdl so as to Inc rraterla

on ordi uld reco ze
meffiinugipiary B POEL bbb ittt af oot B (apolgR fasifioned above. For
in ;Athhl ch that_ discussionis present ed. For exa
exqrpplp 8 FOBROWKIs SAB pe adinisiered,in singlepranultipledoses; tOéa:hadmlmstmtmn
or culture medium for another and still achieve
at adomagealevel df, fugexaniple; 0.681100 mkg/day, préfasblydd.1-7okngkegiday, especially
the art will have sufficient know edge of such systens

0.5t imgAdgdngo gt dssagofodtms ban amtaitlof exakhi1B,00/t - SOHﬂgJ Sf active compound.

experinmentation, to make such substitutions as w |

FoPRira @ ouY adBin{fraif! the ¢ E&ﬁﬁl@ Sah Ig% H@gﬂ%‘stéfé& ﬂ%%(g& multiple

and procedures I'scl ose erein. anuary

dosTaﬁs L BaE 5L 5B 50 o P BB B0 mort

8lqéla Ilcatlonl\lo 60/ 396, 726, flled Jul
Y - ilipibiosagafosms 530 certeinclos exarmpls Iléé) mg of active
The present invention will now be further described by
compgungf the following non-liniting exanples. In
appl yi ng the disclosure of these exanples, it should
be keghryihgeut!the procedurel ¢fithé present invention it is of course to be understood

—‘

that reference to particular buffers, media, reagents, cells, culture conditions and the like are not
intended to be limiting, but are to be read so as to include all related materials that one of
ordinary skill in the art would recognize as being of interest or value in the particular context in
which that discussion is presented. For example, it is often possible to substitute one buffer
system or culture medium for another and still achieve similar, if not identical, results. Those of
skill in the art will have sufficient knowledge of such systems and methodologies so as to be
able, without undue experimentation, to make such substitutions as will optimally serve their

purposes in using the methods and procedures disclosed herein.
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other and different enbodi nents of the nethods

di scl osed according to the present invention will no
doubt suggest thenselves to those of skill in the
relevant art. In the foregoing and in the foll ow ng
exanples all tenperatures are set forth uncorqgg&@guy2007

| nygle gﬁ@g%ésggzlsﬁi'éé Of 2B 3fplidiRbiS aﬂﬁﬁ%ﬁ’?ﬁﬁh&a’ﬁ@ﬁ %lt@@ above and

aII percenta S are y\/\/elg

T O e LT

. (258 ) and triethylamne (0.56nm) int- butanol

incofpogated P ECIBIGAE™ di phenyl phosphoryl azide (0.33 ni).
The mxture was stirred at 100 C for 4h, then
partitioned between water (25 nlL) and ether (25 ni).
The ether layer was collected, dried (MgSO™4 ), - and

Examplesed t hrough a plug of silica. The silica was
washed with an additional 25 nL of ether and the ) Lo
m The pessemsnvamion vitlabecbd farthacdescribiiddy wapofithe foltawing non-limiting
di ssolved in THE (5nL) and 6N agq. HCL (Inl) was added

arAples. Thap &€ dWelosurs bF tHeesl e OFlass it shitild e Kepbeledr)y in mind that
and vvat 5 m) were added and the ether |ayer was

otheﬁ_ﬁﬁd &tk ?&Srt gm&ggﬁge&?%ﬁéﬁg)ngt@ﬁg dfsPRE Sidiitk: othy Bfedént invention will

e residu y colum chromat ography on

1o d%“{é‘rﬁ“ﬁggs? toF'& Lﬂ S%*’Afégﬂﬁ‘ln the FlevaLBEe (59% yi el d)

| HNVR 36 19 Januar 2007 . (300 Mz 45 (d, J=8
Hz In the)foregoing a@ﬁhnzﬁ; OHOng(eﬁfa@f szaalﬁfm ey augeet Fforth uncorrected
(br,2H), 2.95 (q,J=7.7 Hz,2H), 2.3-1.8 (m6H),

in ddgrées Cesifsnan)) ynidss Sthetwiss iRlicateds ,aB IEfprts Eentazes are by weight.
1- Cycl opentyl -3-ethyl -6-[ N- (3-pyridyl net hyl )]
am no-i Hindazole To a m xture of
3- pyri di necar boxal dehyde (106 ng, 1.0 nol) in nethanol
(5.0 nm.) was added EXAMPLE 1
6- am no-1-cycl opentyl - 3-et hyl -1H i ndazol e (240 ny,

A%In%‘_?.lfegr‘@io},eﬁl HAL3Peth (- VBNREAIIONI ¢ aci d nonohydrate

Thé reaction mxture was stirred for 4h. The
alta?gag &Bém%%?‘mloﬁg?&\ﬁaﬂtyl g%ﬂ%dpo i%&%éﬁ%ﬂr@d\?{ @)éﬁiﬂ (Qﬁs mg) and

tnethylamme (0.56mL) in t-butanol (1ml) was added diphenylphosphoryl azide (0.33 mL). The

mixture was stirred at 100 °C for 4h, then partitioned between water (25 mL) and ether (25 mL).
The ether layer was collected, dried (MgS04 ), and passed through a plug of silica. The silica was
washed with an additional 25 mL of ether and the mixture was concentrated in vacuo. The
residue was dissolved in THF (5mL) and 6N aq. HCL (1mL) was added and the mixture was
stirred for 18h. Ether (25 mL) and water (25 mL) were added and the ether layer was collected,
dried (MgSOys), and concentrated in vacuo. The reéidue was purified by column chromatography

on silica gel to vield 0.14 g of 6-amino-1-cyclopentyl-3-ethyl-1H-indazole (59% yield). "HNMR
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reaction mxture was allowed to warmto room

tenperature over 16h with stirring. TLC indicated the

reaction was conplete (1:3 hex: EA). The sol vent was

evaporated and diluted with water (10 nlL) and

extracted with ethyl acetate (2 x 20 nL). The g é&ﬁj 007
2

comgsi et s AT T 2
@33 }fz(eﬁpi 20309%%5}8)”? Iﬁiﬁ? Qm%@ﬁ%g Ol 1)

7.25 (m 1H), 6.50 (m1H), 6.33 (s,1H), 4.68 (p,J=7.8
Hz, M, 4.55 (br,1H), 4.40 (s, 1H) 290 (gq,3=7.7
Hz,2H), 2.1-1.8 (m6H), 1 1.34 (t,3=7.7
Hz, 3H). The fol | owi ng con‘ﬁﬁ‘#&ﬁ) e prepared in a
sim |l ar_ manner_ as described above in_Exanple 2.
1- Cxclqmntﬁlp%ﬁtlwl-ﬁaW-ﬁ-pyrlﬂmynﬁhfmamlﬁrmmm e,
7- Met hoxy- 2- (2-met hyl - (1, 3-di oxol ane-2-yl))-4-[ N-(3-py
ri dol amiﬂtgde)cifénpyminﬁxmzﬂrbualdehydarﬁwﬁ mg, 1.0 mol) in methanol (5.0 mL) was
7- Met hoxy- 2- (2-net hyl - (1, 3-di oxol ane-2-yl))-4-[ N-(4-py

add%%ﬁ%}{%f- hybdlbp @I b@RE OfLInddkole3 B 40 $hgl A105aAMoBARE p-toluenesulfonic

ac1d%<?£8rhgon §2y(ﬁ}n%§e‘?ﬁ% (sgtuﬁfp{i}ﬁ Iv{’r#g{ s rHBS} gcélrn Aﬂx'o '@BWASE%Q then cooled
toowg g Ie @9@\@%&15%8%%3 [ ? rb‘gf)g flgijshed fl ask'h The

of NaQ Bu, of Pd2dba3, 2 0 m_ of tol uene 0. 014
reachpon aﬂxm{qmﬁaj OWcFoéZVaZmdU AROM SHNRALAIYFP Qyfer 1l WF@ 6l LC
nmol ) of

indigatethihegedetion stasgemplete 3 2hémEAN- The golvénd yhas evinoryted kid diluted with
i ndazole in toluene. Wth stirring, 310 ng (1.5 mol)

wat@f(10 ailt)-dhd extracied it a1 addtae g@& 20adE0 THircomig difshic layers were
the m Xture was stirred for 18 hours. The reaction

wasHedith %nﬂefsr ?Udarrev‘am et ébd%h%ﬁlfat@ rhgld%ﬁseﬂafew ets Gield B3 desired

H20 and ex x 15 nL

oo SR N@%ﬁéﬁ%”ﬁéﬁ?ﬁ? SHD AR g0 g 4 . 1)

eater _than 12. The basic_solution was extracted wth

7.254(my, 118, 650 i, WEDepA3 45 §H): Heb & Bl (laiz, 1H), 4.55 (br, 1H), 4.40 (s,1H), 2.90
(9,J=7.7 Hz,2H), 2.1-1.8 (m,6H), 1.8-1.6 (m,2H), 1.34 (t,J=7.7 Hz,3H).

The following compounds were prepared in a similar manner as described above in
Example 2. -
1-Cyclopentyl-6-(3-pyridylmethyl)aminoindazole,
7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-y1))-4-[N-(3-pyridylmethyl) Jaminobenzofuran, and

7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-y1))-4- N-(4-pyridylmethyl)Jaminobenzofuran.
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organic fractions were subsequently washed with 15 nL

of H20O and brine, dried (MgSO4), and concentr at ed.

The residue was purified by chronmatography over silica
gel (Biotage Flash 40M eluting with 25% EtQAc in
hexanes. 'H NWR (300 MHz) 8 8.65 (br, 1H), 8.519 January 2007

(br,1H), 8.26 (d, J=8.4, EXAMPLES (m 1H), 7.7-7.5
(m 3H), 7.27 (m 1H), 7.1-7.0 (m 2H), 6.85 (d,

ALt e I (g S o pinaipregnbee-
9 1.34 J=7. 7. Hz,3H) . . T i
pyrgﬁwﬂg%gagnﬁﬁ?é%mlgd i nH)a siml Zr ?ranﬁ\(/emr ngs
7o g b@?mlgm?e\f@@h%% ﬂu§xeé f@ﬁlswaﬁ addedyin the fpllpwingerdgr 0.06 g (0.61
| -N-(4- pyridyl nethyl)]am nobenzof uran,
mmpl) b NaOE, B6(1Bg wE Pyibay, 2, Bmblichkalhemes 0214 1) ofiP (tBk)sdansha 2.0 mL
anophenyl)-N-(3- pyridyhnethyl)] am nob enzofuran, 38

solutign o€ bé@mg BAGSE mmol) of 6-amino-1-cyclopentyl-3-ethyl-N-(3 -pyridyhnethyl)-lH-
7- Met hoxy- 2- (2- met hyl - (1, 3- di oxol ane-2-yl))-4-[N-(3-cy

indz3B6RAA %lﬁér)e Ny{R sﬂbﬂﬂg??i@"ﬁq?"ﬁ |5)ﬂ:m6 fBUi@Jbbenzoate was added
7- Met hoxy- 2- (2- net hy di oxol ne 2 yl'))-4-[ N-pheny

z [
crogyiigh e E%é 2 EEM BB HBEE: RhK Egn ity ypg Gl with BtOAG
an enyl 4- pyri th
nd 3 »zﬁ%%l Qeﬁmxn%a”% R ELN ofsﬁfﬁph‘f?m@b@ed acid
etyI phenyl ) yr| | met hyl )] am nobenzof br an,
extraety werpongehed (W,Zthrﬁt 1OAcané fhsnpaeflymeppralizgdwits 63:Na0H to pH
r boxyphenyl ) - N ( 3- pyr [ dyI nmet hyl )] am nob enzof ur an,
greaferithdnhiX yFlib KaRicnesidiion-wak, eXtrdéted ofithrdex P5 yil) o EtO A a(rﬂi—thé combined
Htetrazol -5-yl ) phenyl ) - N- ( 3-
organic fractions were subsequently washed with 15 mL of H,O and brine, dried (MgSQO;), and
concentrated. The residue was purified by chromatography over silica gel (Biotage Flash 40M)
eluting with 25% BtOAc in hexanes. 'H NMR (300 MHz) 5 8.65 (br, 1H), 8.51 (br,1H), 8.26 (d,
=8.4, 1H), 7.75 (m, 1H), 7.7-7.5 (m, 3H), 7.27 (m, 1H), 7.1-7.0 (m, 2H), 6.85 (d, J=8.4,1H),
5.22 (s,1H), 4.76 (p,J=7.8 Hz, 1H), 2.96 (q,J=7.7 Hz,2H), 2.1-1.8 (m,6H), 1.8-1.6 (m,2H), 1.54
(s,5H), 1.34 (t,J=7.7 Hz,3H). .
The following compourids were prepared in a similar manner as described above in
Example 3.
7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-y1))-4-[ N-phenyl-N-(4-
pyridylmethyl)]aminobenzofuran,
7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-y1))-4-[ N-(4-cyanophenyl)-N-(3-

pyridylmethyl)]aminobenzofuran,
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pyri dyl met hyl ] am nobenzof ur an,

7- Met hoxy-2- (2-net hyl - (1, 3-di oxol ane-2-yl))-4-[ N-(4-ca

r boxy- 3- chl orophenyl ) - N- ( 3-

pyri dyl met hyl )] am nobenzof ur an,

7- Met hoxy- 2- (2- et hyl - (1, 3-di oon ane- 2-yl )) - 4- [1IBHESu€R2007

gﬁ%ﬁz% DRIRRE 3 dobbrte sy B b R 5 o Ry B R (2
pygiga_; l’tﬁglﬁ%o % [I\f[-mphenyl N- (3-pyridyl nmet hyl )] am noi nd
1-Cycl opentyl -6-[ N-(3-(1, 1-di met hyl et hoxycar bonyl ) phen
7-Yefhaxy¢23(Qemnethgy-Hih 3 tdgroldne -y hii NepheoplzH(3- 39 19
January 2007 EXAMPLE 4

pyBidAimhethyl)afdiedbepgstuptn; 3- et hyl - 6- [ N- (3- car boxyphenyl ) N
(3- pyrl dyI nmet hyl )] am no | H indazole A solution

7 'Mé'&ﬁi {qyiugPS r@ Q/,p)ml[fv (8fcyanophenyl)-N-(4-

- am ent y

p%ﬁ{&.ﬁ%@ tho car bonyl ) phenyl ] - N-(3- pyri dyl met hyl

of di chl or onet hane and 0.84 nL

triflyo tIC cid was stirre om
ﬁf&mﬁ&’ SRS Bt N Skl i 1
nmL of H20 Then 5.0 nL of H20 was added and the pH
Pmdymtbﬂ)]amu@b@zqfh@naddltl on of 10% aqueous NaCH. The

conmbi ned aqueous | ayers were extracted with 2 x 5 nL

7-Metlttixg+2-(D-miethyb4 1 8-didtedaredvpl) R Ne(id aat e pldrynN-(3-

extracts were evaporated and the renmaining material

?lnﬁgﬂ’l Jashdbéntdrasil, chr omat ography over Si Q2 using
in CH2Cl12 as eluant. 1H NWVR (300 MHz) 8 8.90

%ﬁfhoi:&')@ (27&5@9 &WPB ﬂ{éﬁa@%ﬁ@)gﬁ ([N-(iﬁfir;kw%i@gg {1&&16%}(1?—1\/’ (3-
PYPE}YH“#&%W“%‘%WE’MWZZS 1p82Ja (7m82T21) 1 6% °°
7o dbirmatish (b3 sHonclane Fruiinér{ Vid-camwspr badowpbem--G-
pyridylmethyl)jaminobenzofuran,
7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-y1))-4-[N-(3-carboxy-5-fluorophenyl)-N-(3-
pyridylmethy}jaminobenzofuran,
1-Cyclopentyl-6-[N-phenyl-N-(3-pyridylmethyl)Jaminoindazole, and
1-Cyclopentyl-6-[N~(3-(1,1-dimethylethoxycarbonyl)phenyl)-N~(3-pyridylmethyl)]-1H-

aminoindazole,
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Exanpl e 4.

1- Cycl opentyl -6-[ N-(3-car boxyphenyl ) - N (3-pyridyl net hy

| )] am noi ndazol e. EXAMPLE 5

2- Acetyl - 7- met hoxy- 4- ni trobenzofuran To a sol ution of
2-acetyl - 7-met hoxybenzofuran (4.0 g) in acetic 19 Japuary 2007

anhydride (50 nL) at O0C V\ﬁrﬁxgﬂm70% nitric acid
(1.5 nL) drop-wise. The m Xture vvas4vvarrred to room
enperature and, stirred f 3h the u i nt .
o ARGV e S et e spthsirab Re b oy rid ety Daomino-18-
. sodium carbonate was added carefully with stirring
indazole pasic (pH=8). The mixture was 40 19 January 2007
filtered and the solid collected by vacuum filtration.

The A& eblutomesnsissinged 176 me0@.34# nimel) lof Aein)inoflerycldpentyl-3-ethyl-N-[3-
then cooled to OC and filtered to give

12-dige tHoxyRhlboxn ' th dazdld, 3 88l of
( ?300 m‘i 28 29 ﬁﬁ?gg%?ﬁﬁw gﬁ)ﬁﬁ?%afm , 22506 °

di%lﬂ@r%ﬁi%ﬂ%né'%nd bl m1} of frithirdidhtic £cif%vas sredMroof €MpkiEture for 5 hours.
T sHRR WasSrdhed RS0 fub HE heds Gt 42151 Wab 38R ¥ad the pH

2-acetyl -7-nmet haoxy-4-nitrobenzofuran (2.1 g), ethylene

ad&SSP@&P %(bz the additiag of)1 % aguenuis NG c The cembingd agpecits layers were
toluene (50 nL) was warmed to reflux with an attached

expredied wgha % 5 app of dichlordmethagh . Thtneombiredidighloromethamsexdracts were
bet ween sat. agq. NaHCO3 (50 nL) and ether (50 ni).

evijzated had tHeaympiniag materiabwheshr fiwdbiefthshichionmb gapl P over SiO; using
m.) and brine (25 nlL), dried (MgSO4) and concentrated

10@91\/&'()}5&:10@1119015 as eluant. "H NMR {300 MHz) 8 8.90 2 LHD), 8.70 (br,1H), 8.25 (4,

7-met hozy-2- (2-met hyl - (1, 3- di oxol an- 2-yl

=P YARODFIS R el hen. 18 7 030024 88 (728,418, 5.20 s.18D, 476
okt 1002 08 =T Ha ki, 708 Gt b8 (5 an. 56510, 236 .36 (1=7.7

zof ur an

'y

The following compound was prepared in a similar manner as described above in
Example 4.

1-Cyclopentyl-6-[ N-(3-carboxyphenyl)-N-(3-pyridylmethyl)Jaminoindazole.

EXAMPLE 5
2—Acetyl-7—methoxy—4—nitrobenzofuran
To a solution of 2-acetyl-7-methoxybenzofuran (4.0 g) in acetic anhydride (50 mL) at
0°C was added 70% nitric acid (1.5 mL) drop-wise. The mixture was warmed to room
temperature and stirred for 3h then poured into ice-cold saturated sodium carbonate (200 mL).

Solid sodium carbonate was added carefully with stirring until basic (pH=8). The mixture was
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To a suspension of 10% Pd on activated carbon (200 ng)

in ethanol (100 nlL), under N2 protection, was added

7- met hoxy- 2- (2- met hyl - (1, 3-di oxol an-2-yl))-4-nitrobenz
ofuran(6.50 g, 23 mml). The reaction m xture was
degassed under vacuumthree tinmes. The reactiong japuary 2007

ﬁlgﬁrf% HEthe \cé)@]ﬁ S dotedty W/ a0RR firatiofN The sdhf 20581 38 }rR@EL (methanol)

wed t ow over "t he rgactl on m xt Ere. After
' e TC (5o : )
o} B DRI IRE SR i b it 1.

and the celite was rinsed wth additional _e ol . T
N (AORMEERD BERIITe FATe JHouo14 5-6bh 0R (I8 O PhaoAD, 414 (531D, 268

yield) of the title conpound as a yellow oil. 41 19
(s)3huary 2007 EXAMPLE 8

2- Acetyl - 7- met hoxy- 4- (N- ( 3- car boxyphenyl ) - N- ( 3- pyri dyl

nmet hyl ) am nobenzof ur an '

7- Met hoxy- 2- (2- et hyl - 1, 3- di oxol an- 2-yl)-4- (N 3-carbox

yphenyl ) - N-(3- pyridyl net hyEXAMPbBdnzofitran, t-butyl

ester (120 ng) was taken up in CHZCI2 (10 nL) and
7-Métﬁbﬂe5_£12qafiﬁéthyl-glqs-ﬂidx%lsﬂﬂ-i-ywa-xﬁ%bdnmdrdme m xture

was stirred for 4h. The m xture was concentrated in

vacug r{l‘ﬂﬂué B 2-%@%&?9'—%&%9%‘-%14&9&% ‘(‘ig ;Ez’ne%th)f’l?%e rT$1yc:01 (2 mL), and

chr onat ography e I Ng W 'l near gra
0 o , . .
p-g)_{%%jg 4 %%cildrtzg h%’??a foffene ](? 0 1r1T11L9 v&acs) allﬁelleg t06r5eﬂag vs%{h an attached Dean-

Stakarasiaeter 150 Vo %"g&g? %&{i;)gledl\te)j\%%ra% . ﬁepii%;)(gg‘m'i) and ether (50
8.71(br,1H). 8.56 (br,1H), 7.80 (d,J=7.5 Hz, 1H), _

) Gtk 1y $idh collocksl, wohediyith Wal0 (33 mI> mhdbwas (25, dried
7.10-7.00 (m 2H). 6. 95-6.80 (m2H), 5.09 (s,2H), 4.01

(MESGPand cBndtrheed live Pass 7-alelim 20(20081g 13- disNoban-2-yl))4-

prepared in a simlar nmanner as described above in

m?ﬁ%??&g’% Gl 1%1( M[(?\Poplﬁgﬁ? P52 ( (L‘E—’JE 3 'rOi Igfﬂ lrr}@f E#)(jﬂ’gfnn 6.84(@=90
f
Hg’? géall?(%’gﬁ%’t%b&@ﬁ@’l\k‘?%%@hophenyI )-N-(3-pyridyhne

thyl)] am'nobenzofiu an, 2-Acetyl-7-methoxy-4-[N-(3
-cyanophenyl ) - N-(3-pyri dyl nethyl)] am nobenzofuran,

EXAMPLE 7

4-Amino-7-methoxy-2-(2-methyl-(1,3-dioxolan-2-yI))-benzofaran

To a suspension of 10% Pd on activated carbon (200 mg) in’ ethanol (100 mL), under N;
protection, was added 7-methoxy-2-(2-methyl-(1,3-dioxolan-2-y1))-4-nitrobenzofuran (6.50 g, 23
mmo]). The reaction mixture was degassed under vacuum three times. The reaction mixture
was stirred vigorously while hydrogen gas was allowed to flow over the reaction mixture. After
4h the reaction was complete by TLC (5:1 hex;:EA). The reaction mixture was filtered through a
pad of celite and the celite was rinsed with additional ethanol. The solvent was removed in-

vacuo to obtain 5.1g (88% yield) of the title compound as a yellow oil.
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2- Acetyl - 7- met hoxy- 4- [ N- phenyl - N- (3- pyri dyhnet hyl ) ] am
nobenzof ur an,

2- Acet yl - 7- met hoxy- 4-[ N- ( 3- cyanophenyl ) - N- (4- pyri dyl me

t hyl )] am nobenzof ur an,

2- Acet yl - 7- net hoxy- 4- [N-(4 acetyl phenyl ) - N-(3- ggrjhgyagpzom
et hyl )] am nobenzof i uan, E LE 8

2- Acetyl - 7- met hoxy-4-[ N- (4-car goxyphenyl )-N-(3-pyridyl

2—%‘3&@* +gﬁfoﬁiﬁﬁ@*‘-ﬁ-ﬁéﬁ'&mﬁwn—m-rn;;sqw@?wmwsnmfum
2! ncEMbdRE st R a0 bk el Srdos ey DN e |

ﬁm%gé dyI met hyl ) ] am nobenzof uran, and

p thyDaminebensefuran, [#+yutyd cefar Gt WasLtdmpllnanﬂHz@Ih (10 mL) and
3-pyridyl met hyl )] am nobenzof uran. EXAMP

trifludeoatetic-adidt thWaﬁ\laddde@h& it miﬂnhenwdsaﬁrre@ @(ﬁf 40 MYk pdigture was
nyl)-N(3-pyridyl methyl)-4- am nobenzofuran To a

conBértiatedn Yacuo and the residue was purified by column chromatogr hy elutmg with a
2-acetyl - 7- met hoxy- N- (4- car boxyphenyl ) - N- ( 3- pyri dy

i IR ool 5O 005 o e
o e S-S D50 o0 R o0 e

portion and the mxture was stirred at room
1 @hebed Heh - &1 sl Heh.56 threl By, X80 I=18$12 AH.i 1.6@A280 (m,2H), 7.35
between water (25 nlL) and EtQAc (25 nL) and the pH was
(g HH)y St 200t 0557.9 iz, WHR,H7. 107 ON (hiC2H), 3196 -EB0an, 28D ,55.09 (s, 2H), 4.01 (s,3H),
separated, washed with brine (25 n), dried (MySO4
2.8q0¢ 3pncentrated in vacuo. The residue was purifi ed
by col um chromatography eluting with a |inear
gr ZSI(; éﬁ% %ﬁ)ﬁogﬁ@%\féﬂ%%a&éh e QihCmBeE as described above in
E’Phen suI f onyl am nocar bonyl phenyl ) - N- ( 3- pyri dyl net hyl )
appl hobenzofuran (415 ) 1H VR (300 M) 8 8.53
r, 8. 46 806&yJ73I—|22H) 8-7.3
2‘-&? h?-meﬂh%-Af Nr yl-N- pyridylmefhyiplammobanzofirga.s . 5
1H), 6.56 (d,J=7.3 Hz,2H), 4.99 (s,2H), 4.02
2- qu:ts}-y-metho:&M{H (3+d)!anopheny1)-N—(3-pyndylmethyl)]amnobenzofmm,

2-Acety1—7-methoxy—4-[N-(3-cyanophenyl)-N—(S-pyridylmeﬂwl)]aminobenzoﬁlran,

2~Acety1—7 -methoxy-4-[ N-pheny!-N-(3-pyridylmethyl) Jaminobenzofuran,
2—Acetjr1-7-methoxy—4-[N-(3;cyanbphenjl)-N-(4-pyridyImethy1)]aminobenzofuran,
2-Acetyl-7-methoxy-4-[ N-(4-acetylphenyl)-N-(3-pyridylmethyl)}Jaminobenzofuran,
2-Acetyl-7-methoxy-4-[ N-(4-carboxyphenyl)-N-(3-pyridylmethyl) Jaminobenzofuran,

2-Acetyl-7-methoxy-4-[ N-(4-(2H-tetrazol-5-yl)phenyl)-N-(3-pyridylmethyl]Jaminobenzofuran,
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EXAMPLE 10 In Vitro Measurenent of Type 4

Phosphodi est erase I nhibition Activity Human PDE4 was

obt ai ned from bacul ovirus-infected Sf9 cells that

expressed the reconbinant enzynme. The cDNA encodi ng

hPDE- 4D6 was subel oned into a bacul ovirus vect d®.January 2007

- - & PN U~ 1 ..
B e i e e B e
an\&anuary 2007 expressed. The bacul ovirus-infected

cells were lysed and the | ysate was used as source of

PDB- _4D6, enz The enz riially. rified .
2- el T IR - Gy Ry SRR E O sy hidiethy!aminobenzofuran
procedure can be repeated usi ng cDNA encodi ng ot her
PDE- 4 enzynes. Assay: Type 4 phosphodi est erases
convert cyclic adenosi ne nonophosphate (cAMP) to 5' -
adenosi ne nonophosphat e (5'EXAMPLESc| eoti dase
2-AQ8ty 7L hethox IR (4-phatiindfdnytamiboeiionyiph enhD-N-¢3dpynidglmethyl)-4-
amimob¥niofuin PDE4 and nucl eoti dase converts CAWVP to
adenosi ne. Adenosine is readily separated from cAVMP

0y, PEY% S8l 4 U M AR SUBCRIRIA3€ opiyoty) 4
b5 S LGSR bl oA o TS ma Drase

hPDE- 4D6 were conbined with 50 ul of assay mx and_.10

(19 mg 1i2mmedtisdichioremethane b wd) pbrooupteppriagire was ded EDCI (230 me,
tenperature. Final concentrations of assay conponents

1.2vemmeol) th onk poytiem aydrihe ndidtvké Fas stinddist pedrd tehparatutg for 16h. The mixture
MyCl2, 3 uM cAMP, 0.002 U 5'-nucleotidase, and 3 x

w teed belwiddnCdvEr: (25 el Y 2d RO tapdpesipByvas adjusted to 5-6 with
addi ng 100 41 of bO(I [ ng)r SmN ml.m%nﬁﬂgl i quot of 75 I

l.gll(I H@l@%ﬂeﬁ%&é&%ﬁp%&d} %ééix%ﬁﬁlf%ﬂer (?sﬂng,?ggfigngmgseg and

um na co tiplate; | pore

cBYSROTA 1% o SR 6B L At SR Bl with o
Jluid was _added to the OptiPlate. The plate was
lingan gradicnt fametvo o L %6 dp BIPAC 1o giyeppeyl-7-methoxy-N-(4-

[ 3H] adenosi ne was determ ned usi ng L
phenylsulfonylaminocarbonylphenyl)-N-(3-pyridylmethyl)-4-aminobenzofuran (415 mg). 'H

NMR (300 MHz) § 8.53 (br,1H), 8.46 (br,1H), 8.06 (d,J=7.3 Hz,2H), 7.8-7.3 (m,6H), 7.21
(m,1H), 7.1-7.0 (m,2H), 6.91 (4,J=8.5 Hz, 1H), 6.56 (d,=7.3 Hz,2H), 4.99 (5,2H), 4.02 (s,3H),

2.54 (s,3H).

EXAMPLE 10
In Vitro Measurement of Type 4 Phosphodiesterase Inhibition Activity
Human PDE4 was obtained from baculovirus-infected S9 cells that expressed the
recombinant enzyme. The cDNA encoding hPDE-4D6 was subcloned into a baculovirus vector.

Insect cells (S) were infected with the baculovirus and cells were cultured until protein was

43




a Wallac Triflux(r). Al test conpounds are dissolved

in 100% DMSO and diluted into the assay such that the
final concentration of DMSOis 0.1 % DWVMSO does not

affect enzynme activity at this concentration. 44 19
January 2007 A decrease in adenosine concentratlgqanuasyzom

exbf‘éibéaat’ﬂ'h\é%aeﬁlokrﬁﬂé -Rifbdt Qs wWab1ya6d hnd ﬂh}é lysﬁieQ%% used as source of hPDE-

val ues were determ ned by screening 6

4[%%9%%8{ r yhgoegil{rﬁen p?&{?{?ﬁﬂ Bﬁﬁlﬁ% Esgn a DEAR If(;gn%cl\al%ucé]romatography.
ad Non!
i e AN

val ues. EXAMPLE 11 (Met hod A) Passive Avoi dance in

Rats, an in vivo Test for Learning and Menory The test

was performed as previously described (Zhang, H -T.,
Agayssman, A M, Dorairaj, NR, Chandler, L.J., and

O Donnell, J.M, Neuropsychopharmcol ogy, 2000, 23,

198-P@s.4 Ii)hosﬁ_ﬁ@dlééﬁﬁaée@tcdﬁv&i\&@ﬁh addddsihe Benophotphete(BAMP) to 5°-

Instrums Al I entown, PA) consisted of a two-

c o nne C‘ﬁiﬁﬁﬁhogg‘?ag?ﬁ; é‘!#é%’ 5' Rilclebtididt E@ﬁ\%ﬁs Ge td"Ednosine. Therefore

conpartmsnt by a guillotine

door .. The fI he, da ed co t. cqnsi sted

6 POlbintl Petuetuoed BRLAReiE FARRE S AR p BffisBie" Adenosine i
foot-shock could be delivered froma caonstant_curren

readiliy sparapmd frora e AMP b newiral gluseips colupmass Fhosph ?ﬂé?ﬁt‘?fﬁ%?ﬂ@@bltors block
to the apparatus the day before the start of the

the xperersiemof c AME togdtimsirterinithiis ngsay;t doasequent{yy@DE4 inhibitors cause 2
Spraque-Dawl ey (Harlan) weighing 250 to 350 g) was

ddetaaeeth ddenddige.i | | um nated conpartnent facing away from
the closed guillotine door for 1 mnute before the

d

c g%g&?%ﬁ@& g@jul) E@ﬁ'&ésg{ggxﬁqﬂE%gﬁ gfé}trs Egﬁlpg#l gﬁftlg%i); ?Q{fﬂésay mix and 10
T SRR B iS85 0 oo o
coRaRg RSt . Groecsae e, LCMHOHEL G 7 WeECl, S bt cAMP, 0.002

i njection of sallne or test conpound (dosed
U 5’-nucleotidase, and 3 x 10* cpm of [3H]cAMP. The reaction was stopped by adding 100 pl of

boiling 5SmN HCL. An aliquot of 75 pl of reaction mixture was transferred from each well to
alumina columns (Multiplate; Millipore). Labeled adenosine was eluted into an OptiPlate by
spin-ﬁing at 2006 pm fér 2 min; 1'50 ul per well of s-ciﬁﬁllation fluid was added to the OptiPlate.
The plate was sealed, shaken for about 30 min, and cpm of [*H]adenosine was determined using
a Wallac Triflux®,

All test compounds are dissolved in 100% DMSO and diluted into the assay such that the

final concentration of DMSO is 0.1%. DMSO does not affect enzyme activity at this

concentration.,




fromO0.1 to 2.5 ng/kg, i.p.), which was 30 m nutes
before the retention test started. The rat was again
placed in the illum nated conpartnent with the
guillotine door open. The latency for entering the
darkened conpartnment was recorded for up to 18Q9 January 2007
seco ANVall ' =00 Al 1 t 3; s
N QSereste %@&%Isﬁl'eggn&ﬁﬁ'aﬁ&ﬂﬁ mcf.lmﬁfg ogiﬂﬂlﬁﬁ A%fP R activity. pICso

19 January ta were analyze y anal yses

valf B R oAty et Stz CaRP R RE Rt Fyritéfiing from 0.1 M

th 30 seconds, Qn average, tqQ cross ., fromthe ]
wilpﬁ)ﬁﬂin%%ﬁ%@amm cpPRCanKation Y Reke 41 dsmesipg sepaentration.
However, 24 hours after the electric shock exposure,
Nondigean regresyior sofbware dAsday Exploner®) waslisedrioestimate pl@s viahues.
darkened conpartnent; the average | atency was
increased up to 175 seconds (p < 0.001). Pretreatnent
with MK-801 (0.1 ng/kg) markedly reduced this |atency
when conpared to the VENKAMBLE(IA{M&Rdd A)Thi s ammesic
effect of MK-801 is reversed in a statistically

P69 Afvofdiiice TRRAKY, ak\in vRG!E&L foraSdar i@ VRnidlya
dose- dependent fashi on. EXAVPLE 11 (Met hod B) dlgaydi al

arm | ' ] rerleani ‘as

2 Tl DaEed &y oy LKL L b P2 lln, A, Do,

N RRE AR bunby %, RERR P 2851 Shoo, 25, 198200
Neur opsychophar macol ogy, .2000,23,198-204.). Five days

TherappRaRiQMode] RII, Coulbarmp astiurspionliastonmy BA) consisted of a two-
(Harl an) weighing 250 to 350 g) were placed in the

cogipgtiment ¢chandei atithrmazBupiratdd campartersnic@mnnéoted tocanddrkeed compartment
the maze was el evated 70 cm above the floor) for

byacglillewid dvor.f The Hobr sExis darkeded cvafpartietcadlsRERCbf stainless steel rods
individually in the center of the naze for 5 minutes

thWuER whit@chnR8ediat ?Do‘?—kﬁ&ﬁ&oﬁi@@@ﬁl@efeﬁ%dcnﬁ’g% %t#t%%lﬁgﬂtdsource. All

thén, the next day, I1n the we at the en
IR . essi ons ay..wer nduct ed. X1 Qu
explrBenl SEIH.APR Ae b e RE AP AR HEY el o start ofthe
ellet of food each. The rat s restricted to the_ .
CXREHRER &%&gﬁ#mﬂ& TRt @%QSP@H}@W?%%J@&W@M 2500350 g)
then allowed to nove freely
was placed in the illuminated compartment facing away from the closed guillotine door for 1

minute before the door was raised. The latency for entering the darkened compartment was

" recorded.” After the rat entered the darkened compartment, the door was closed and 2 0.5 mA
electric shock was administered for 3 seconds. Twenty-four hours later, the rat was administered
0.1 mg/kg MK-801 or saline, 30 minutes prior to the injection of saline or test compound (dosed
from 0.1 to 2.5 mg/kg, i.p.), which was 30 minutes before the retention test started. The rat was
again placed in the illuminated compartment with the guillotine door open. The latency for
entering the darkened compartment was recorded for up to 180 seconds, at which time the trial

was terminated.
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t hroughout the maze until it collected all pellets of
food or 10 m nutes passed, whichever cane first. Four
paranmeters were recorded: 1) working nmenory errors,

i.e., entries into baited arnms that had al ready been
visited during the sane trial; 2) reference nmenomynuary 2007

visited sam ) ce e _
o o dath e iy sl o Ol el BAANQRAY AR comparisons were

[ nt- | 1 nuary., 2007 ol | i on

P sfng RerBRBEK bR bt oo s BRURRY o520 2D st B grerase to cross
error..was zero and the ayerage ef erence nory eLror

frog, ey iU afea pogRRETmen fotBe OpEpaFtFeat- s HOYRery 44 Gours after the
began the drug tests. MK-801 or saline was injected

elegicriback expasurep mosbratsgnetesaéedowith wehiclagidmot redenten theadarkened
given 45 mnutes before the test. Experinents were

compaftmente thel average ilghdoydvasdacneasstiup o ¢ 5 tevonds(ps<08003). Pretreatment
extra-maze visual cues. Al data were anal yzed by

wme%qcs@p (°f mgAEd)IRARedIANDMAY thid\HietibFPHvbn 6&&%&?&3 $P1h® vehicle

made usi ng Kewran- Keul s tests.” Conpare

wer
0 . - . g . . .
O FEOOS il ifecl oD B01 b shelsdd 1 3338 Rignificant manmer by
errors (p<0.01). This ammesic effect of MK- 801 on
sl @ehg bR e e R GO ot ot ca 1 y
signi ficant manner by the adm nistration of actual
test conpounds in a dose-dependent fashion. The
precedi ng exanpl es can be_repeated with_simlar
success by substituti @XSH@PI?E%JM%WW or
specifically described reactants and/ or operating
Raginldirm mage tefsktihiRats,rancintviivonTéss for Lesming and Memotye
precedi ng exanples. While the invention has been
i || Thiettest eds petfbrmicispettvidwly dacibati@bahg H aNgd Ceiksman, A.M., Dorairaj,
particul ar conpounds, it is apparent that variations

N.RNEHIRGIES, TCR! drfd ’Elfm&ﬂﬂ.ﬂdﬂ‘f@éﬂ&?&@c@?ﬂaﬁ&%, ¥600)291198-204.).

departing fromthe spirit or sc the 1 nvéntion.
Fi‘?gda}g aft & aY h%?sqgg, rae (male Spraque-Dawley (Harlan) weighing 250 to 350 g) were

placed in the eight-arm radial maze (each arm was 60x10x12 ¢cm high; the maze was elevated 70
cm above the floor) for acclimation for two days. Rats were then placed individually in the
center of the maze for 5 minutes with food pellets placed close to the food wells, and then, the
hext day, in the wells at the end of the arms; 2 sessions a day were conducted. Next, four
randomly selected arms were then baited with one pellet of food each. The rat was restricted to
the center platform (26 cm in diameter) for 15 seconds and then allowed to move freely
throughout the maze until it collected all pellets of food or 10 minutes passed, whichever came
first. Four parameters were recorded: 1) working memory errors, i.e., entries into baited arms
that had already been visited during the same trial; 2) reference memory errors, i.e., entries into

unbaited arms; 3) total anm entries; and 4) the test duration (seconds), i.e., the time spent in the

46




Cainms 1. A conmpound of the formula | or fornula I1I:
RZR7T NNNR3INRE R RARI Ra | Il wherein R is

H, al kyl having 1 to 8 carbon atons, which is branched

or unbranched and which is unsubstituted or

substituted one or nore tinmes by hal ogen, cycl qaljkyilary 2007

coTR¥idtlofSlf the BO1I&R IPMB nRlz8Ee th%bﬂﬂﬂ%ﬁngg:g)z&" Qﬁ'ﬁf WHd 540 9hd the average

substituted one or nore tinmes by ydr oxy,
[ . At -1
refehos tiory ot ag b Mborbo B fé BICORAR AR Bl B o crug st
het er ocycl.i.c . Which is saturated, partjally |
MRl i eeling s e 28 Biimitegion o5 sORGIo 20 5 hefn whigh i given 45
which at least 1 ring atomis a N, 0 or S atom and .
mippieshefage thestess Bxpetimgnts weseprsfarmed éula lighted rooroy which contained several
ti mes by hal ogen, al kyl, hydroxy, al koxy,

exdilakmazeatifua yuesni t r o, net hyl enedi oxy, et hyl enedi oxy,
trifluoronmethyl, am no, am nonethyl, am noal kyl,

am nARldkexyerd ia.ﬁélg:)tei/dfﬁ? aﬁﬁgsgé’éif MACKANOVAYSAKAMEE comparisons were

acid, tetrazol e- ydr oxyal koxy, car boxy,
| , i O N

R RPN A R, CPRbarec Ty R PGB0 (0 merke, pg incroased th
t her eof . is . H or.alkyl having 1 to .4 c n_at ons

ErgeRsien o Hiaivarcte SR PasecREROR Aok (e 1. This SR offect of MK-
unsubstituted or, substituted one or nore tines by L

S0} amoyeriringIRemery i§meyeseddn 2 stagisticslly sigmificanhmeaneshy the administration of
nore - CH2CH2

actual test compounds in a dose-dependent fashion.

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of this invention for
those used in the preceding examples.

While the invention has been illustrated with respect to the production and of particular

compounds, it is apparent that variations and modifications of the invention can be made without

departing from the spirit or scope of the invention,
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Claim.?,|

19 January 2007 49 groups are optionally replaced in
each case by -CH=CH or -C=C-; R3 is H, alkyl having
1 to 8 carbon atoms, which is branched or unbranched
and which is unsubstituted or substituted one or nore
times with hal ogen, cyano, Cl-4-al koxy, or
conbi nations thereof, a par4hally unsat ur at ed 19 January 2007
car bocycl e-al kyl group wherei'n the carbocyclic portion
as 5 to 14 carbon atons and the al kyl portion which
S r has 1 to 5 carbon atons, and
A‘ﬁﬁ&%ﬁgﬁﬁgﬁ Pﬁfﬁ@e %gr substituted in the
carbocyclic portion one or nore tines by hal ogen,
al kyl, al koxy, nitro, cyano, oxo, or conbinations

thereoR\ and the al kyl portion is gptionally

substi tut)ad byxhal ogen, Cl-4-alk :

conbina&;’ eof, arylal kyl havin o 19 carbon
at ons, le argt? portion has 4 cagbon

at ons and?l kyIN"'por tion, whiciyA's or
unbranchegf, has 1 tla 5 carbon at ons), _ar radi ca
is unsubstituted o substituted, i portion,

one or nore tines by hal ogen, tri 8uoromsthyl, CF30
nitro, amno,, alkyl, alkoxy, alkylam no,, dial kyl am no
and/ or substituted in the al kyl portion db hal ogen,
cyano, or nmethyl, or heterocycle-al kyl 1 group,
wherein the heterocyclic portion my be aromatic, or

wherein

R]

Rz

partially or fully saturated and has 5 to 10 ring

atons in which at least 1 ring atomis a N, 0 or S

atipy the alkyl portion, which is branched or

unbranched, has 1 to 5 carbon atons, the

heterocycle al kyl group is unsubstituted or

S WISt hatitlf £ 8@A®@oriton8D#1echid Hid@shed Br unbréncheitand @itighGs dnsubstituted or
portion by hal ogen, alkyl, al koxy, cyano,

t rsubstived ot tyte im@E3@logent r o, oxo, am no, al kyl am no,

di al kyl am no, or conbi nati ons thereof and/or

substituted in the al kyl portion by hal ogen, cyano,
ne@tyﬁwlkyblrawes)m 14 a%rmaﬁ@me, ReicBEpmsuRtifued py Su‘éfPWd PRSPT TEfe Bmes by
to 14 carbon atons unsubst i

s JBE’?‘?“t ltrﬁf@ay Bt S0t B B i & Byon ﬂﬁ%ﬁ%"d‘&ﬁy ‘%{F‘ﬁ? © 4 carbon atoms, or
aI%eg Mmm F%l hydr oxy, al koxy, alkoxyalkoxy

ni ©70 énedloxy, et hyl enedi oxy,

a heterocyclic group, which is saturated, partially saturated or unsaturated, having 5 to 10 ring atoms in
which at least 1 ring atomn is a N, O or S aton, and which is unsubstituted or substituted one or more
times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy,
triflucromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy dialkylamino, hydroxyalkyl,
hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl, alkyithio,

alkylsulfinyl, alkylsulfonyl, phenoxy, or combinations thereof;
isH, or

alkyl having 1 to 4 carbon atoms, which is branched or unbranched and which is unsubstituted or

substituted one or more times by halogen, ¢yano, and/or C;-4-alkoxy, and where one or more -CH,CH,-



trifluoronmethyl, OCF3, am no, am noal kyl, am noal koxy
di al kyl am no, hydroxyal kyl, hydroxam c acid, 19
January 2007 50 tetrazole-5-yl,

2(-heterocycl e)tetrazol e-5-yl, hydroxyal koxy, carboxy,

al koxycar bonyl , cyano, acyl, alkylthio, 19 January 2007
al kyl sul finyl, alkylsulfonyu phenoxy,
trial kyl silyl oxy, R5-L-, onbi nati ons t hereof, or

het er oar to 10 0 whi ch at | east
PR LRt e e e b R oS inoubet 1 ut oq

or substituted one or nore tines by hal ogen, alkyl,
hydroxy, al koxy, al koxyal koxy, nitro, methylenedioxy,
et yl enedi oxy, trifluoronethyl, anmino, ami nomethyl,

am noal kyl , am noal koxy dlalkylanino hydr oxyal kyl ,

h ke Ons Aibg Pto%Qchrgon abols [vihdc his@ranchiéd or vabteHcBo )R] Wohls unsubstituted or
car boxy, alkoxycarbonyl cyano, acyl, alkylthio,

al siystimidll briedynore Snbsyith ﬂiiliﬁ@ﬁlyirapo, pjﬂeamoxy,,or combinations thereof,
trial kylsilyloxy, R5-L-, or conbinations thereof; R5

is H alkyl having 1 to 8 carbon atons, which is
urespatistlyi ungatueated srrbesitesalio g}?@dﬁheﬁq@ ﬂtsrcarhw‘élc porigndhagf o4 carbon atoms
hal ogen Cl-4-al kyl, Cl-4-alk % , or .

C Y P B! BFTEon TS apranche] Rw%fmcﬁ-’& i 0 SO QR ﬁibd which is
mherg ach i on has i ndepe

|
iy af oy oL orbtPthfrPg‘an’“ e ERSERe bi baldagh. B oy

group_wherein 1 b&ﬁl dby hal
Canrl c a%%x&orcsmgngﬁné li%{fc%.nd l%bﬁ%&&&%né&l?% cart y alogen,
at@%kowém&éon%M§ﬁl&£dﬁ ed or substituted one or

more times by hal ogen, alkyl, al koxy, nitro, cyano,

oxo, or conbinations thereof, cycloal kyl having 3 to
1GrAyPRRIng Y QNS carddil afbkhs,ivﬂleﬂdfﬂﬂid st poktish A 606 1450aibei dcdrostagdithe alkyl
one or nore tines by hal ogen, hydroxy, oxo, cyano,
al gooioy, whizh ksyprandhad/érmgbranched, hds ca s babonatomspirylathyl radical is unsubstituted or
conbi nati ons thereof, cycloal kyl al kyl haV|nq 4 to 16
c atbstmted tipfsarynpitien oler mPFS G@setw%ﬂm@l trgffuorogiprhyl i GFe@.@ro; 4xnino,
the cycl oal k portion and/or the alkyl portlon one
oralkyh FIE"’% gmﬁ‘\j’ el A andisg bstigyied inthe Hlodpestign by bglgegy, cyano, or

alhﬁgﬁ conbi nations thereof, aryl having 6 to 14

%Lt oms and which is unsubstituted or substituted
one or nore tines by hal ogen, alkyl, hydroxy, alkoxy,

al Aégfsxuﬁle&g\éﬁr%m% thGein %LQ&L@&EMMW%L By haREH MMy or fully

tri
saturated and has 5 to 10 ring atoms in which at least 1 ring atom is a N, O or S atom, the alkyl portion,

which is branched or unbranched, has 1 to 5 carbon atoms, the heterocycle-alkyl group is unsubstituted
or substituted one or more times in the heterocyclic portion by halogen, alkyl, alkoxy, cyano,
trifluoromethyl, CF,0, nitro, oxo, amino, alkylamino, dialkylamino, or combinations thereof and/or

substituted in the alky! portion by halogen, cyano, or methyl or combinations thereof}
isH,

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or more tires by
halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy,

trifluoromethyl, OCF;, amino, aminoalkyl, aminoalkoxy dialkylamino, hydroxyalkyl, hydroxamic acid,



am no, am nonet hyl, am noal kyl, am noal koxy

di al kyl am no, hydroxyal kyl, hydroxam c acid,

tetrazol e- 5-yl, hydroxyal koxy, carboxy,

al koxycar bonyl, cyano, acyl, alkylthio, alkylsulfnyl,

al kyl sul fonyl, or 19 January 2007 51 conbi nation

t hereof, arylal kyl having 7 bo 19 carbon atons, 19 January 2007
mherein the aryl portion haé 6 to 14 carbon atons and

the a S br ched or unbranc

h a{gﬂaioler 2 BRI > A RDT aT  RROSE dano, s
Sti 0 rry|
R T L T St Eﬁb‘ﬂ&@“ frreot o
nitro, anlno aIkyI alkoxy, am no, al kyl am no,
di I@Je%%kzlqah\%)s to 9 mf-‘ngF&'Js ﬂﬂ*&cﬁ@ﬁeish@h@ @bm i@ Rbtom, which is
substi t ut in the alkyl portion by hal ogen, cyano,
€ fundBitaydd or Qbsti6adha @ o fisied Hydlegh, alkgl, ydtosy, alkyg| dllmxyalkoxy, nitro,
group, which is saturated, partially saturated or
U nssatylenedtoey) ethylawdiony, GfldoonttGyl dnminp, amiornesthylamipgalkykanginoalkoxy
least 1 ring atomis a N, O or S atom which is
ummymw@axyewléwﬂmw@dﬂ@ﬁ«ée ol W@fﬂﬂ@%@rbow alkoxycarbonyl,
hal ogen, hydr oxy, al koxy, al koxyal kox
e by g SV o3y, ooty T OBE L oF obinations
. am nonet hyl, am noal kyl, am noal koxy

di T%@Ianino, hydroxyalkyl, hydroxanic acid,
tetrazol e-5-yl, hydroxyal koxy, carboxy,
al.kgxycarbonyl, cyano, acyl, alkylthio,

ylsul finyl, alkylsulfonyl, phenoxy, or conbinations
thereof, or a heterocycle-al kyl group, wherein the
h gl lﬁ%é:i {0® cRB6r dtcdal3, viSch A tHbARd or {aBdtituled bheyor sadetimad weich halogen,
or unsaturated, and has 5 to 10 ring atons in which
atcl,arslt Cl-alkoRg ot @RbmisinagionylthefdofpalkyBimdo@ndlialkyianifceherein each alkyl
al kyl portion which is branched or unbranched and has
1 tooiod has andbpendenttydrts 8 carltive atoms.er ocycl e- al kyl group is
unsubstituted or substituted one or nore tines in the
het erocyclic portion by hal ogen, alkx al kox

cmﬁwllxqﬂfw%ﬁaﬁwﬂm 1 gpaopherspiegaresyge P%TH?%‘BSS to 14 carbon atoms

| K di al kyl.a Tbi nati
a ;( n]:lgﬂ Bgrfl?r{_ 1-%% L_\% 5. i ?%Eomg,‘ \T(hl 15&85?1 tltu?eq or su G [u%g énr;]e’ or more times
| ) L
giybﬁgh?%g (F HoRy o, SRR LS Suhetgl L1 4

atic radical having up
to 8 carbon atons wherein one or nore -CHz- groups are
eac&goe@leﬁ haoﬁ%ﬁ loYio Eﬁ@&n@%ﬁg Wh¥h isQnsubstiRired or staBtuted or2@r more times by
-NR6-, - SO2NH-, -NHSQZ-, -CO, - NR6CO, -CONR6-,

- Nigfeethydroxf)ekdNeYano, aINHQQEyl, hawmmcarbonﬁ‘:ﬁﬁ&lldf (;ombrnatlons thereof,
- NHCSNH- ;

cycloalkylalkyl having 4 to 16 carbon atoms, which is unsubstituted or substituted in the cycloalkyl
portion and/or the alkyl portion one or more times by halogen, oxo, cyano, hydroxy, alkyl, alkoxy or

combinations thereof,

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or more times by
halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy, trifluoromethyl,
amino, aminomethyl, aminoalkyl, aminoalkoxy dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole-

5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, or




Rﬁ

R6 is H or alkyl having 1 to 8 carbon atons, which is
branched or unbranched and which is unsubstituted or
substituted one or nore tinmes wth hal ogen,

Ci -4-al kyl, C1-4-al koxy, oxo, or conbinations thereof;

19 January 2007 52 R7 is al koxy or alkylthio, ingagh

case having 1 to 4 carbon at.onms, which is branched§or Ty 2007
unbranched and which is unégbstituted or substituted

one_or mes by hal ogen; R8 is -CO Cl 4-al kyl

Jore t%
WHPERPHESIE S hed or unbranched and where the alkyl is
unsubstituted or substituted one or nore tines by

h . in the ar i i i\ i ea
o ?ahgi(ﬁ%yl?avﬁée loSt9 X%ﬁm aB%s,)&hQﬂém the Xryfgoﬁlon BR 6% RlchibhPatdnS alill the alkyl

Ing 1 to 4 carbon atons, which is branched

Y rpoHiBR raRE R@hnchedst uﬁﬁ?én@lnzd,' h3s 19'S UhSdniatolh, A€/ 1allT radical is unsubstituted or
substituted one or nore tines by hal ogen; R10 is alkyl

hawist@ted, if e £y1PatibO Bnedt MOB fimstbly @dlogess trifluamambteyd, (F0, nitro, amino,
unbranched, and which is unsubstituted or substituted

O nitkyD Blkaxpyragnirto] akyming, diditybigin, or Rintbinationa thikrgd!, dn{or spiggtitnted i the alkyl
6 carbon atons, which is branched or unbranched, and

whriottian pshalpgendyana, exgretiul ecomppgensiteispled one or nore

times by hal ogen; X and Y are each independently O or

S; and A is al kylene hayin to 7. carbon ons ich .
i < heiReesls vt Wichdy Sa@ﬁﬁé’tpﬁ‘%ﬂg’éﬁ“%‘ﬁ%“Wsa%f'cgthf“fmd"e%m %?:/““g atoms in
hal.ogen: erein.in.for a l..hoth : -
L9 B B 08 g o e
R ﬂy‘thalog:hQﬁ&l, BmQy, ﬂkoxq,r alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy,
trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy dialkylamino, hydroxyalkyl,

hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl, alkyithio,

alkylsulfinyl, alkylsulfonyl, phenoxy, or combinations thereof, or

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially saturated or
unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom is a N, O or S atom, and the alkyl
portion which is branched or unbranched and has 1 to 5 carbon atoms, the heterocycle-alkyl group is
unsubstituted or substituted one or more times in the heterocyclic portion by halogen, alkyl, alkoxy,
cyano, triflnoromethyl, CF5O, nitro, oxo, amino, alkylamino, dialkylamino, or combinations thereof

and/or substituted in the alkyl portion by halogen, cyano, or methyl or combinations thereof;

is a single bond or a divalent aliphatic radical having up to 8 carbon atoms wherein one or more -CH,-
groups are each optionally replaced by -O-, -S-, -SO,-, -SO-, -NR®-, -SO,NH-, -NHSO;-, -CO-, -

NR®CO-, -CONR®-, -NHCONH-, -OCONH-, -NHCQO-, -SCONH-, -SCSNH-, or -NHCSNH-;
is H, or

alkyl having 1 to 8 carbon atoms, which is branched or unbranched and which is unsubstituted or

substituted one or more times with halogen, C,-4-alkyl, C-4-alkoxy, oxo, or combinations thereof;



a pharmaceutically acceptable salt thereof; with the
provi so that said conpound is not

4- (2-chl or o- 4- met hoxyphenyl ) -5-methyl -2-[N-(1 19

January 2007 53 propylindazol -6-yl)-Npropyl am no]

thi azol e; wherein an optically active conpound canl9t_;,5,§num_y2007
in the formof one of its s Barate enanti onmers or

m xtures thereof, including racem c m xtures. 2. A

:: ﬁ?fn&li? gr&ﬁ(g@?{.fg{ enc%l ctvzoe hE(l:vlli_%%ll n (’:an\gq% Lt%ﬂsl lwﬁlcl}o_f; br%‘lfé:g%gng' %lra%ched and
[ . LV wherei R .l1s .al kyl VA . 8 carbon

atvéhlrrcvg1 b %ulgséﬁ’tﬁqé’ g uPsg\lhugeﬁ €0 %Fﬂc’%%{}%g %18 9’an d which is
unsubstituted or substituted one or nore tines with

hal QGRR,.,-afkYAMRn isElimnéebrR8t¥hched nds@HaRiHRANYIGNShsIbRRIR substituted
a partially unsaturated carbocycl e-al kyl group wherein

t hiae 6:36daOGHE by Kaloged, bdion has 5 to 14 carbon atons and

the al kyl portion which is branched or unbranched has

| to 5 carbon atons, and which is unsubstituted or
substituted i¥the carbocychc portion one or nore

ti mes by ha?dgen& al kyl, al koxy, nitro, cyano, o0Xxo,

or conbingp'oms’thegﬁof, and the al kyl portion is
optionally substituted by hal ogen, Cl-4-al koxy, cyano

or conbi nations thereof, arylal kyl having 7 to 19

carbon atons, wherein the aryl portion has 6 to 14

car bon atons QPd ihe al kyl portion, which is branched

or unbranched;"has 1 to 5 carbon atons, arylal kyl

radi cal i§‘U2;ubsqgtuted or substituted, in the aryl
portion, ®le ok—fbre tinmes by hal ogen,

trifluoronmethyl, CF3Q, :nitro, am no,

is H or alkyl having 1 to 4 carbon atoms, which is branched or unbranched, and which is unsubstituted

or substituted one or more times by halogen;

is alkyl having 1 to 6 carbon atoms, which is branched or unbranched, and which is unsubstituted or

substituted one or more times by halogen;

is alkyl having 1 to 6 carbon atoms, which is branched or unbranched, and which is unsubstituted or

substituted one or more times by halogen;

X and Y are each independently O or S; and

A is alkylene having 2 to 7 carbon atoms which is unsubstituted or substituted one or more times by
halogen; |
wherein in formula I both of R® and R* are other than H and in formula II at least one of R® and R* is
other than H; or
a pharmaceutically acceptable salt thereof;

with the proviso that said compound is not 4-(2-chloro-4-methoxyphenyl)-5-methyl-2-[N-(1-



al kyl, al koxy, al kyl am no, di al kyl am no and/ or
substituted in the al kyl portion by hal ogen, cyano, or
nmet hyl , or heterocycl e-al kyl group, wherein the
heterocyclic portion may be aronmatic, or partially or
fully saturated and has 5 to 10 ring atons in whi
at least 1 ring atomis a N, 30 or S atom the al kyll%hanuaryzow
portlon 19 January 2007 52%whi ch i s branched or
to 5 carbon atons, the

pmm#%ﬁ@ @£§W§TQPWVﬁmB?%ﬁp is unsubstituted or

W %Lte{ntallil L 1c 1 glaawe conﬁ%(n&y%n bgﬁfct meIJ? gneh)? It@sre&?a)(@énmomers or mixtures

por oxy, cyano,

mﬂﬂﬁgkﬁég ﬁggﬁhﬁmhmsCFBO nitro, oxo, amno, alkylanino,
i al

2.

am no, or conbinations thereof and/or
substltuted in the al kyl portion by hal ogen, cyano, or
nmet hyl or conbinations thereof, Ris aryl having 6 to
144 eonipb@id a&b@ig toachiin Whihizh isiofsubfosnebdiliot whiedubIV:
substituted one or nore tinmes by hal ogen, alkyl,

al kenyl, al kynyl, hydroxy, al koxy, al koxyal koxy,

nitro, nethyl enedi oxy, ethylenedi oxy,

trifldoronethyl, OCF3, amipo, am noal kyl, am noal koxy
di al kylaring hydroxyalkyl xam c acid

tetrazol [, 2(- heterocycl. razol e-5-yl,

hydr oxya car boxy, al koxy honyl gicyano, acyl,

WHul fnyl, al d T oy, phenoxy,

I

= Iylo¢$, R5-L-, or\compi nathlons thereof, or
hetergaryl having 5 to 10 ri/fig atons in which at |east
1 riRg atomis a heteroat@f which is wunsubstituted
or substitutldd one or nore timedVby hal ogen, al kyl,

wherelty dr oxy, al koxy, al koxyal koxy, nitro, nethyl enedi oxy,

R3

et hyl enedi oxy, trifluoronethyl, am no, aninonethyl

am noal kyl , am noal koxy di al kyl am no, dr ox aIkyI

hyisl nlkst having 1ae8$ chrbon etbmsm whikkeis Bragched Ohyf@raeﬂ‘yém Figh is udsubstituted or
car boxy, al koxycarbonyl, cyano, acyl, alky |thl%

al fabstiitet] pra/dr moss tigpy with balgrpd Cyanpfamalkgxy, or combiations thereof,

trial kylsilyloxy, R5-L-, or conbinations thereof, R7

al koxy or n e e, havin to-4
ICZ‘T %8}??%1%5 ater.{,m%éeﬁg's §]k38 :grgﬁpc algg ScarbBcry};/l{c c? lgga to 14 carbon atoms
Dl which is
%me a gn %h] h'i éf%?n he(a ror lﬁlglqgc%%({?ﬂﬂ g{é SQﬂﬁonqﬁon{J%@ hich

tinmes al ogen, anuary
unsubstxtuted ot substituted in the carbocyclic portion one or more times by halogen, alkyl, alkoxy,

nitro, cyano, oxo, or combinations thereof, and the alkyl portion is optionally substituted by halogen,

C,-4-alkoxy, cyano or combinations thereof,

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon atoms and the alkyl
portion, which is branched or unbranched, has 1 to 5 carbon atoms, arylalkyl radical is unsubstituted or
substituted, in the aryl portion, one or more times by halogen, trifluoromethyl, CF30, nitro, amino,
alkyl, alkoxy, alkylamino, dialkylamino and/or substituted in the alkyl portion by halogen, cyano, or

methyl, or

heterocycle-alkyl group, wherein the heterocyclic portion may be aromatic, or partially or fully

saturated and has 5 to 10 ring atoms in which at least 1 ring atom is a N, O or S atom, the alkyl portion,



R$ is -COCl_4-alkyl which is branched or unbranched

and where the al kyl is unsubstituted or substituted

one or nore tines by halogen, or is Y/A RO X or

Y-Fto -77< RO X-R11 or a pharmaceutically acceptable

salt thereof; wherein an optically active conmpoun

be in the forn1of one of it 4separate enantlgﬁ\ersd]‘ogfjgnuaw2007
m Xt ures thereof |nclud|n§ racem c mxtures. 3. A

¢ ovg%)cggsﬂgﬁng?eg%r hetdo}ﬁg 5 ‘o Sgar%bnl\fi\'l{?wnj's CtFe %%B‘g@e%ﬂgg%%%kﬁ%bsﬁmd
1 / L bsl»}lltulf_'%i one or nB?e t}éeyv\}q them%%@gﬂ éﬂ’ﬂhﬁ ta& l‘lﬁllogé’i]l! \frl J]yglo

at ons anc éd and

W%ro&rﬁmﬂr@#é%&& MloSnifd, alkyBittist &15]16%&%00&%01mmaﬂ&{5 €hereof and/or

tinmes al o gen
substituted in the alkyl portion by halogen, cyano, or methyl or combinations thereof;
is aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or more times by
halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy,
trifluoromethyl, OCF;, amino, aminoalkyl, aminoalkoxy dialkylamino, hydroxyalkyl, hydroxamic acid,
tetrazole-3-yl, 2(-heterocycle)tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl,

alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy, R’-L-, or combinations thereof, or

heteroaryl having 5 to 10 ring atoms in which at least 1 ring atom is a heteroatom, which is
unsubstituted or substituted one or more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro,
methylenedioxy, ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy
dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole-5-y], hydroxyalkoxy, carboxy, alkoxycarbonyl,
cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy, R’-L-, or combinations

thereof;,

is alkoxy or alkylthio, in each case having 1 to 4 carbon atoms, which is branched or unbranched and

which is unsubstituted or substituted one or more times by halogen,




19 January 2007 56 cycloal kyl having 3 to 10 carbon

atons, which is unsubstituted or substituted one or

nore tinmes by hal ogen, hydroxy, oxo, cyan, alkyl

having 1 to 4 carbon atons, al koxy having 1 to 4

carbon atons, or conbinations thereof, or a

het erocyclic group, which ig sat ur at ed, partiallylg]mmmyzoo?
saturated or unsaturated, h éing 5to 10 ring atons in

whi ch at Ieast l1ring atomis a N, 0 or S atom and

ﬁ&g’ %y-a Eflbgag%hﬁ‘g? %Irﬂ?,]rgng Poxy a q’le aﬂc;erl s ®nfted or substituted

|&< thylenedloxy, ethylenedloxy,
trlgﬁﬁ%?onetﬁvph%%hgﬂge am nonet hyl , am noal kyl ,

am noal koxy di al kyl am no, hydroxyalkyl hydroxan1c
acid, tetrazoIeYS yl, hydroxyal koxy, carboxy,
alkoxycarbonyl ano, acyl, alkylthio,
alkylsulflnyﬂﬁiab yl sul fonyl, phenoxy, or conbinations
thereof; RRYs ¥ or @& kyl having 1 to 4 carbon atons,
whi ch is branched or unbranched and which is
unsubstituted or substituted one or nore tines by
hal ogen, cyanoWthgﬁor Ci - 4-al koxy, and where one or
nmore - CH2CH2- groups are optionally replaced in each
case by -CHEQ§E or 1C=C; R4 is H aryl having 6 to 14
carbon at oRE amt—®hich s unsubstituted or substituted
one or nore tinmes by hal ogen, alkyl, alkenyl,
al kynyl , hydroxy, al koxy, alkoxyalkoxy, nitro,
nmet hyl enedi oxy, ethyl enedi oxy, trifluoronethyl, OCF3,
amrno, am noal kyl, am noal koxy di al kyl am no,
hydr oxyal kyl , hydroxam c acid, tetrazole-5-yl,
2 (2 thenmagenticpld acjepiable wlt drwofs- v | hydroxyal koxy, carboxy,
al koxy carbonr : cyano, acyl, alkylth

Y a

al Wpeg]@pp])tﬁy tiyp Rtgﬂpgmdfcw fin theptﬁ@hcg)?ge o?‘ its separate enantiomers or mixtures

tri | sil R5-L-, or conbinations thereof, or
mﬂ“ﬁ@?@?I%PVPm%EW?%b 5 to 10 ring atoms in which at |east
1 ring atomis a heteroatom which is unsubstituted
or substituted one or nore tines by hal ogen, alkyl,
3. hyg EWW&%LC%M 10 c@éuﬁ DXVt KQ¥ Vb foRindid Wor sullt&iinlid enedi oxy,
et'hyl enedi oxy, trifluoromethyl, am no, am nonethyl,
am noal kyl , am noal koxy di al kyl am no, hydroxyalkyl
Bydroxami c acid, tetrazol e-5-yl, hydroxyal koxy,
rboxy, al koxycarbonyl, 7

Y R

N \ \
I E N
R R 7 = ,IJLE

wherein

R' is H,

alkyl having 1 to 8 carbon atoms, which is branched or unbranched and which is unsubstituted or

substituted one or more times by halogen,




cyano, acyl, alkylthio, alkylsulfnyl, alkylsulfonyl,
phenoxy, trial kylsilyloxy, R5-L-, or conbinations

thereof; 19 January 2007 57 R7 is al koxy or

al kylthio, in each case having 1 to 4 carbon atons,

whi ch is branched or unbranched and which is

unsubstituted or substituted_one or nore tines byngmmmyzmn
hal ogen; R8 is -COCl-a- alkgp which is branched or

unbr.anched a e the al kyl is.un ed or

sdﬁﬁ?“ﬂ?’ﬂl“é‘ﬂﬁ S BCio% s b ansi oot 3 Rhd G oPhgre smes by

/ A oms, or
8, 1o h, oo 25T B 4o nEA%‘Sco%‘%ﬁnd“‘Ecégﬁ?‘ﬂa@

tqmg$ﬂmﬂh$mmﬁpgreln Dis Nand B and E are C. 5. A
conpound according to of claim3, wherein R4 is

pyridyl or phenyl which are unsubstituted or

S WS tedobvdli®Bou@ Whidhlis saifad, tphRE skiytatbibdr Qfpetirated [hiyidg, 5 to 10 ring atoms in
al kenyl, al kynyl, hydroxy, al koxy, al koxyal koxy,

Ni vihtioh at leastlt ring biemasch Ny Xyar Setotydng whigh ie urysybstituted or substituted one or more
trifluoromethyl, OCF3, am no, am noal kyl, am noal koxy

dli tiaek byt aleemoalkyl, yddexgrallaiok glkoxy4ipy. sigarmedhylgnadixy, cthylenedioxy,
tetrazol e-5-yl, 2(- heterocycle)tetraz

hyt ws@ms\hklo%wm EBRRRSYL mgqaﬂ%w'&%f? Bﬁﬁaﬁw‘&'{z‘éﬁ&y“f%’wl

R p e L T L

A c 0] his:
7-%@%‘ I f u%g%tpﬁcq?,ly °i%§’%é'moxo %Jétcz y1))-4-[ N-(4-py
ridyhnethyl)]an1nobenzofuran
7-;Mgthoxy-2- (2-net hyl - (1, 3-di oxol ane-2-yl))-4-[ N-(3-py
ri dyl met hyl )] ani nobenzof uran,

alkyl having 1 to 4 carbon atoms, which is branched or unbranched and which is unsubstituted or

substituted one or more times by halogen, cyano, and/or C,-;-alkoxy, and where one or more -CH,CH,-

groups are optionally replaced in each case by -CH=CH- or -C=C—;
is H,

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or more times by
halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy,
trifluoromethyl, OCF;, amino, aminoalkyl, aminoalkoxy dialkylamino, hydroxyalkyl, hydroxamic acid,
tetrazole-5-yl, 2(-heterocycle)tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl,

alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilytoxy, R*-L-, or combinations thereof, or

heteroaryl having 5 to 10 ring atoms in which at least 1 ring atom is a heteroatom, which is
unsubstituted or substituted one or more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro,
methylenedioxy, ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy
dialkylamine, hydroxyalkyl, hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl,
cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy, R®-L-, or combinations

thereof;



7- Met hoxy- 2- (2- et hyl - (1, 3- di oxol ane-2-yl))-4-[ N-pheny

| - N-(4-pyridyl nmethyl)]am nobenzof uran,

7- Met hoxy- 2- (2-met hyl - (1, 3-di oxol ane-2-yl))-4-[N-(3-cy
anophenyl ) - N- ( 3- pyri dyhnet hyl )] am nobenzof uran, 19
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7-thhoxy-2-(2-nethy|-(1,3-%Zoxolane-2-y|))-4-[N—&ﬁgﬁymy2mn
I-N—(3 pyri dyl met hyl )] am nobénzof ur an

R an‘% l%'?ggé(fy 2‘!‘\]|1-g eﬁ%?? Sﬂ){?{’@ﬁ ﬁ%,‘} ‘33]’ grrhatr)] ‘évlrlllgho% ?)ranchld or &n%ra%éiued and
h 1)) -4-] N ( 4-
R B )

7- thhoxy 2 (2-met hyl - (1 3-di oxol ane-2-yl)) - 4- [N—(4 ca

R¢ T tlf—’mg-@fﬂll)whhlh (sDraRdbed ShahsrRLRY bidvidie RRRRAZOMMbARted or substituted
7- Met hoxy-2- (2-nmet hyl - (1, 3-di oxol ane-2-yl))-4-[N-(4-(2
H-dnebrmzaimebbyha)opdiesiyd ) - N- (3- pyri dyl met hyl ]
am nobenzof ur an,
7- Met hoxy- 2- (2-yret hyl - (1, 3-di oxol ane-2-yl))-4-[N-(4-ca
rboxy- 3- choronele) N-(3- pyridylnmethyl) ] am nobe
nzo furan,
7- Met hoxy- R 2-¥et hylQT( 1, 3- di oxol ane- 2-y1)) - 4-[ N- (3- ca
rboxy-5-fluorophenyl)-N-(3- p yridylnme thyl) ]
am nobenzo furan,
1-CyclopentyI-GTquws-(l,l-dinethylethoxycarbonyl)phen
yl)-N(3-pyri met hyl )] - 1H am noi ndazol e
2- Acet yl - Mﬁﬁggg_ﬁ$ﬂ (N-(4-cyanophenyl ) - N-(3- pyri dyl ne
t hyl )) ani ndben
2- Acetyl - 7- met hoxy- 4- (N—phenyl N- (4-pyridyl met hyl))am
nobenzof ul an,
1-Cyc|opentyl-6-(N—phenyI-N—(S-pyridylnethyl))aninoind
azol e,

ando,fe-o@,cd S8R bl o g@icboxyPhenyl) - N (3- pyr i dyl et hy
) ) @am noi ndazo
2- Acet yl - 7- met hoxy- 4- (N- ( 3- car boxyphenyl ) - N- (3- pyri dyh
net hyl )) am nobenzof ur an,

4. 7-Aednbexy noddidp WRIaRY B, whireid DAi WXl BdA@ E2re)d. ) ) - 4- (N- (4-cy
anophenyl ) - N- (3- pyri dyhnet hyl )) - am nobenzof ur an,
2- Acet yl - 7- met hoxy- 4- (N- ( 3- cyanophenyl ) - N- (3
-pyrldylnethyl))an1nobenzofuran

5. 2-Acepyind Fecnminh ovef claim(3NvisrearR/lis diridyB onppenyiyHighatetpubstisged or
nobenzof ur an,

subsmzteﬁxer@toymorv tippestbp b3lge=m afkpd a(ﬂgmd ;ﬁﬁfﬁ% ﬁzqﬁw)&w)( alkw%ﬂroawwe

) am nobenzof ur an, cet 0X @:éﬁ$ Arac
mhymir%h &yenediney( giluprqretiu, Rﬁfahw% PP eﬂ'?%ﬂﬂ PRIy s,
hydroxyalkyl, hydroxamic acid, tetrazole-5-yl, 2(-heterocycle)tetrazole-5-yl, hydroxyalkoxy, carboxy,
alkoxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy, R’-L-, or

combinations thereof.

6. A compound according to claim 1, which is:
7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-yl))-4-[ N-(4-pyridylmethyl)Jaminobenzofuran,
7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-y1))-4-[N-(3-pyridylmethyl) ]aminobenzofuran,
7-Methoxy-2-(2-methyl-( 1,3-dioxolane-2-y1))-4-[ M-phenyl-N-(4-pyridylmethyl)Jaminobenzofuran,

7-Methoxy-2-(2-methyl-(1,3-dioxolane-2-yl))-4-[N-(3-cyanophenyl)-N-(3-pyridylmethyl)Jaminobenzofuran,



2- Acetyl - 7- met hoxy- 4- [ N- (4- car boxyphenyl ) - N- (3- pyri dyh

net hyl ) ] am nobenzof ur an,

2- Acetyl - 7-met hoxy-4-[ N- (4-(2Htetrazol -5-yl ) phenyl)-N
-(3-pyridyhnet hyl ] am nobenzof ur an,

2- Acetyl - 7- met hoxy-4- [ N- (4- car boxy- 3- chor ophenyl ) -
-pyridylnethyl)]aninobenzofggan, 2- Ac 1@]&%my2mﬁ
etyI-7-nethoxy 4-1TN- (3

7Met|éﬂ(§f?rﬁz:8é§9yid | or pRn el ) i o N Y Ty Db benzofuran,

e L L et e Q A furan,
rveio e %%%*3’@%? N e e b s L e
7. Med:d}? '(i‘hleth;ﬁ @'16‘3Z ﬁll)ﬁ)lancll Gl m4-acetylphenyl?-N-(Il’a\l?yndyhncthylga.rmnobenzofuran,
ylI'-3-ethy - car boxyphenyl) 3- pyri dyl net hy

7—Metj1c)x1(-§-'ﬂi—ﬂ1&h);l—( 1|'k Hll')]ﬂ)&ﬁ@i o)-41 ¥ (d-admbayphengHH43 pﬁﬂiyhnethyl)]anunobenzofuran

2- Acetyl -7- net h oxy- N- (4- phenyl sul f onyl ar ni nocar bonyl ph
7-MetRary-L ) 2-MNethyd( 3 dibxdbjahsvB iy [V-(4- 2Rk redl SnyDpleoya¥{(3- or a

pharmaceutically acceptable salt thereof, wherein
pyridybpetliyjahihopergofiviagge conmpounds can be in the formof their

separate enantioners or mxtures thereof, including
-Meﬂf“a%éﬁ? etk b flieslane -y grifrebre-AcR oPRirmy NG claim 1,

each aryl group is, independently, a phenyl,
PW““H&ﬁWSH?Vm R5PZofi 45 enyl group optionally substituted one

7 Metﬁcixef 2g?mﬁe¥l-ﬁf?glﬁxe %1%943&[{3 elEo\é -5- gﬁ%’sl;{h%}fw (@l koxy’
ynﬂﬁhgyae nﬂmgialkylan1no hydr oxyal kyl ,

oxy, carboxy cyano, acyl, alkoxycarbonyl

-Cycﬁbéﬁ)&h BJ[W B-(1 lalebrStetnblf¥arbonylphdayi)-syd f)ﬁﬂ)ﬂneﬂl)ﬂﬂl-eﬂaiﬁ)hpmﬂﬁzole
conbi nati ons thereof; each heteroaryl group is,
2-AcetyRrlepeiganivhy- gyaﬁopme (3-pitidelrivihyl))pyitiabedzythran,pyr azol yl ,
i mdazolyl, triazolyl, tetrazolyl, dithialyl,
2-Acetyk atrbthadyyHN-phengbdd-riadyyilly malydgingbenzafinina z ol y| |
I sot hi azol yl , oxadi azolyl, oxatriazolyl, dioxazolyl,
l-CycmmwrﬁMheyﬂ :N- &w&%ﬂr@ﬂwg)ywmmmkdw pyrl dazi nyl ,

LCW$ %f%§1¥# °m*°g%%%ﬁL§¥$Hv%%ﬁ%§g§¥%¥?ﬁ IBZL%oLuraPyI,
L et
7- Metgoex?ég¥ ?ﬁ%tg%gnlﬁ dlg)?o%g 5] M 4-‘cr£ %ﬂyﬁ (f@ @-p?&ﬂixﬂékhyl)) -aminobenzofuran,

zopyrany qU|no I soqui'nol i nyl ,
-Ace%l'l yl Hl@‘!hb)&)ﬁl-(N (ﬂWaWQJyDWh -pyrﬂi?ﬂhﬁllﬂgﬁdnﬁ’dbelﬁbﬁua@r
benzoxazi nyl group optionally substituted in one or
2-Acetyl-7-methoxy-4-(N-phenyl-N-(3-pyridylmethyl)Jaminobenzofuran,

2-Acetyl-7-methoxy-4-(N-(3-cyanophenyl)-N-(4-pyridylmethyl))aminobenzofuran,
2-Acetyl-7-methoxy-4-(N-(4-acetylpheny!)-N-(3-pyridylmethyl))aminobenzofuran,
2-Acetyl-7-methoxy-4-[N-(4-carboxyphenyl)-N-(3-pyridylmethyl)|aminobenzofuran,
2-Acetyl-7-methoxy-4-[N-(4-(2H-tetrazol-5-yl)phenyl)-N-(3-pyridylmethyl jJaminobenzofuran,
2-Acetyl-7-methoxy-4-[N-(4-carboxy-3-chlorophenyl)-N-(3-pyridylmethyl)Jaminobenzofuran,
2-Acetyt-7-methoxy-4-[ N-(3-carboxy-5-fluorophenyl)-N-(3-pyridylmethyl) Jaminobenzofuran,

6-Amino- 1-cyclopentyl-3-ethyl-6-[N-3-(1,1-dimethylethoxycarbonyl)phenyl]-N-(3-pyridylmethyl)amino-1H-
indazole,

1-Cyclopentyl-3-ethyl-6-f ¥-(3-carboxyphenyl)-N-(3-pyridylmethyl) Jamino- 1 H-indazole,



nore places by hal ogen, aryl, alkyl, al koxy, carboxy,

nmet hyl ene, cyano, trifluoronethyl, nitro, ; am no,

al kyl am no, di al kyl am no, or conbi nations thereof; and

each heterocycle group is, independently, a heteroaryl

group as stated above or a tetrahydrofuranyl, 19 January 2007
pi peridinyl, or pyrrolidinyl _group optionally
substituted as stated above’’8. A compound accor di ng

LN LML LA AL VT RS
r

fluorine or chlorine or is cyclopentyl or cycl ohexyl;
R2 is Hor alkyl having 1 to 4 carbon atons; R3 is
s prar 5 RAE ey B 1 Lo 4 carbon atoms;
substituted or unsubstituted benzyl, phenethyl, or
PRERRMAPYhIly RfiveSsHsolds biin®6l in@lie fotSA IS depaidt@shantiomers or mixtures
pyridyl met hyl, furanyhnet hyl, thienyl methyl,
thereop Wicku@ihgy/datomiidnyikiuredl O January 2007 60 pyri m di nyl net hyl ,
t hi azol yl met hyl , i soqui nolinyl met hyl or
qgui nolinyl methyl; R4 is phenyl, naphthyl, biphenyl,
furanyl, pyrazinyl, pyrimdinyl, pyridyl, quinolinyl,
7. orA foxmernd acsPiding fo claimph%d#reiin each case is unsubstitut ed

g{e&%}qsa,ry? glg%;e %%g}%%ﬂcgt{;‘eﬁ %?Y?D@gq?g%a%ﬁa%i G 3’r éubs%ﬁ%ﬁ one or
! di , 4 ] o .
e 5 Y WREC Ry e 0 . 5 BB s, i

.S td - o - , . . )
o R 5y B g OB ot it
alkylsﬁéahﬁ,l__dfaéﬂaﬁ]@r‘&%i%oms t]?ewﬁﬂl - CO- NH al kyl -, nethyl, ethyl,
d, F, , OCH3, CF3, anino, nitro, HOCH2 COCH, or
C 0k HaRfohi9NBoub EHEPEndeny, aifigylphiegX Yyrtodw, iphgzolyl, tiidakolyl, triazolyl,
carbon atons, which is branched or unbranched and

tetrazalflj dithially’s oxathilyl) Ssbiatalgleotazolyl, thipeditisothirzelpl, exadiazolyl, pagrigzolyl, dioxazolyl,
tinmes by halogen; R8 is -CO-C _4-alkyl; RO is -CH3;

X
oxathigaet!, Wisdaeold ahdyd ppideayl, gyrimidinyl iPyrazihrpipyl, oxaziny], isoxazinyl,

oxathiazinyl, oxadiazinyl, benzofuranyl, isobenzofuranyl, thionaphthenyl, isothionaphthenyl, indolyl, iscindolyl,

indazolyl, benzisoxazolyl, benzoxazolyl, benzthiazolyl, benzisothiazolyl, purinyl, benzopyranyl, quinolinyl,
isoquinolinyl, cinnolinyl, quinazolinyl, naphthyridinyl, or benzoxazinyl group optionally substituted in one or
more places by halogen, aryl, alkyl, alkoxy, carboxy, methylene, cyano, trifluoromethyl, nitro, ; amino,
alkylamino, dialkylamino, or combinations thereof; and

each heterocycle group is, independently, a heteroaryl group as stated above or a tetrahydrofuranyl,

piperidinyl, or pyrrolidinyl group opticnally substituted as stated above.

8. A compound according to claim 1, wherein:

R! is an alkyl group having 2 to 4 carbon atoms which is optionally substituted by fluorine or chlorine
or is cyclopentyl or cyclohexyl;

R? is H or alkyl having 1 to 4 carbon atoms;

R® is hydrogen; alkyl having 1 to 4 carbon atoms; substituted or unsubstituted benzyl, phenethyl, or

phenpropyl; or substituted or unsubstituted pyridylmethyl, furanylmethyl, thienylmethyl, pyrrolylmethyl,



9. A conpound according to claim1l, wherein: R3 is

aryl al kyl or heteroarylal kyl, in each case substituted

or unsubstituted; and R4 is Hor is aryl or

heteroaryl, in each case substituted or unsubstituted.

10. A compound according to claim1, wherein:

cycl oal kyl ; and R2 |sHorC2H% 11. A conpound accorgﬁ%gmyzmn
to claim1, mhereln cIoaIkyI R2 is Hor

oL G ., e cess
13{4 ¥ u |’y pﬂtbg,}gp%%[id %ga%% A@%ﬁﬂ%} ;leﬁg%lo%yng dégltﬁlgﬂya Wélﬁa%llnollnyl
which Jn eamgsre(;r‘é PsubstittedioBis %&lﬁgﬁﬁﬂg &’rlmoreﬁgneb 8y bl ¥ CCEHSIkR3IKkb:S, CN,

arylalkyl or heteroarylal kyl, in each case substituted

vinyl, @f,0H) SUREHH! 00RME,, maRdencdibxly St QUOH, oP¥heA R £ bikayyraphtliyl) or biphenyl, R*
each case substituted or unsubstituted. 13. A compound

can al@®e Bloghiionglytsabsthiad B RE;, Rvbe RECOr, R™-WH-COs REHOL 8BRS0, NHRgkylene-O-,
iIs Hor CZHS; R3 is pyridylnmethyl which is substituted

NH,-atkyl- N § 0 & -2 lcrktne FH-GOrchlR1-CQ-Nik-afkyl-gmethyb gyl By CN, QGHagGohamino,
case substituted or unsubstituted. 14. A conpound

nitro, Ry P P ot eymbingfiops thereofherein: R is cycl opentyl ;

R’ is alkoxy having 1 to 4 carbon atoms, which is branched or unbranched and which is unsubstituted or
substituted one or more times by halogen;

R is -CO-Cy_s-alkyl;

R’ is -CHj;

X and Y are each O or S; and

Ais -CH;CHz-.

9. A compound according to claim 1, wherein:
R® is arylalkyl or heteroarylalkyl, in each case substituted or unsubstituted; and

R* is H or is aryl or heteroaryl, in each case substituted or unsubstituted.

10. A compound according to claim 1, wherein:
R' is cycloalkyl; and

R%is H or C,H;,

11. A compound according to claim 1, wherein:
R' is cycloalkyl;
R%is H or C;Hs;
R’ is arylalkyl or heteroarylalkyl, in each case substituted or unsubstituted; and

R* is aryl or heteroaryl, in each case substituted or unsubstituted.



12.

13.

14,

15.

16.

R2 is Hor CZHS; R3 is pyridylnmethyl which is
substituted or unsubstituted; and R4 is phenyl which
is substituted or unsubstituted. 15. A conmpound
according to claim1, wherein: R3 is arylalkyl or

het eroaryl al kyl, in each case substituted or 197
unsubstituted; and R4 is aryl or heteroaryl, in eac
case substituted or unsubstituted. 16. A conpound

according to.claim1l erein: R7 is al koxy having 1
L& PrRIPR g 0‘816‘%%!3%‘”%”‘&0&3 or 19 January 2007 62
Y\ <A RO X ROis -CH3; X and Y are both 0 or S

1.1 _
anRoIlSCK\C?péamYICI—QCI—Q-. 17. A conmpound according to claim
1,pephienei . R3 is arylalkyl or heteroarylalkyl, in
each case substituted or unsubstituted; Ris Hor is
arptlis sylalyLdr@E@ashlkyliiNcaCldGke sGiRtiBteSotndbsdititedChndr
unsubstituted; R7 is alkoxy having 1 to 4 carbon
atR issaryl Reheiema Dl hoase Yibstitifed/oAunsiRgtitied.

A compound according to claim 1, wherein:

R! is cyclopentyl;

R%is H or C,Hs;

R? is pyridylmethyl which is substituted or unsubstituted; and

R* is aryl or heteroaryl, in each case substituted or unsubstituted.

A compound according to claim 1, wherein:

R' is cyclopentyl;

R%is H or C,Hs;

R is pyridylmethyl which is substituted or unsubstituted; and

R* is phenyl which is substituted or unsubstituted.

A compound according to claim 1, wherein:
R is arylalkyl or heteroarylalkyl, in each case substituted or unsubstituted; and

R* is aryl or heteroaryl, in each case substituted or unsubstituted.

A compound according to claim 1, wherein:
R’ is alkoxy having 1 to 4 carbon atoms,

R®is COCH; or

ﬁnuary 2007



RO is -CH3; X and Y are both O or S; and Ais

-CH2CH2-. 18. A conpound according to claim1,

wherein: R3 is pyridylnethyl which is substituted or
unsubstituted; R4 is Hor is aryl or heteroaryl, in

each case substituted or unsubstituted; R7 is m

having 1 to 4 carbon atons,6§8 is COCH3 or Y - H@ﬁ vary 2007
R X 19 January 2007 63 RO | CH3; X and Y are both 0

or S; and A is -CH2CH2-. 19. A conpound according to
claim1l, whereiyi. R3is pyridylnethyl which is

substitutedzgk: h@ubstituted R4 is phenyl which is
substituteq% fisubstituted; R7 is al koxy having 1 to

4 carbon atbns;” R8s COCH3 or Y A -7< RO X
R%is -CH;;
X and Y are both O or S; and

A is -CH2CH2-.

A compound according to claim [, wherein:
R’ is arylalkyl or heteroarylalkyl, in each case substituted or unsubstituted;
R* is H or is aryl or heteroaryl, in each case substituted or unsubstituted;
R’ is alkoxy having 1 to 4 carbon atoms;
R® is COCH; or
Y\
o : A
RY X

R’is -CHj;
X and Y are both O or S; and

A is -CH,CHj,-,

A compound according to claim 1, wherein:

R’ is pyridylmethyl which is substituted or unsubstituted;

R’ is H or is aryl or heteroaryl, in each case substituted or unsubstituted;
R’ is alkoxy having 1 to 4 carbon atoms;

R® is COCH; or




RO is -CH3; X and Y are both O or S; and Ais
-CH2CHZ-. 20. A pharmaceutical conposition containing
a compound according to any one of clainms 1 to 19 and
a pharnmaceutically acceptable carrier. 21. A
conposition of claim20, wherein said conposition j
provided in a unit dosage fggm containing of 0.1 1-9sjgtﬂlary2007
ng of said conpound. 22. Use~”of a conpound according
taoj,any one of clainms 1 to 19 for the manufacture of a
scSfent for effecti ng PDE4 enzyne inhibition,
enhangj n nitiagn and/or treating psychosis in a
p;}??ng?ta.rgfg&g%%%ng according to claim 22, wherein said
coppound. crscirn a formsuitable for administration in
an anount of 0.01-100 ng/ kg of body wei ght/day. 19
January 2007 64 24. A use according to claim 22,
wherein said patient is a hunman. 25. A use of claim
19. 224 conpeunehdtoking topBim ERdhereis: suf fering from cognition
I mpai rment or decline. 26. A use according to claim
2R’ isplyadybhethybeliich ipabstimprt of wsubgtinfiedr i ng fr om nenory
i mpai rment. 27. A use according to claim26, wherein
sdt db pheryl wneh i sybsgiyfed ayynpigstitutedm nenory i npai rment  due
to. Al zheinmer's di sease, schizophrenia, Parkinson's
diBs dpdexy hayipg | Recyhordtissease, Pick's di sease,
Crlfuté(%&i dt - Jakob di sease, HIV, cardi ovascul ar
di's&ase; *Read trauma or age-related cognitive decline.
28. A use according to claim 26, wherein said patient
is suffering fr¥m menory inpairment due to denentia.
29. A use ae%ding to claim 22, wherein said patient
is sufferi :Kf g a psychosis. 30. A use according to
cl ai m 29, erein the psychosis is schizophrenia,
bi pol ar or mani ¢ depression, or nmj or depression.
33)]{9-U§§.0f a compound according to any one of clainms 1
to Yo“Fdr the manufacture of a nedicament for

X and Y are both O or S; and

A is -CH,CH,-.

20, A pharmaceutical composition containing a compound according to any one of claims 1to 19 and a

pharmaceutically acceptable carrier.

21. A composition of claim 20, wherein said composition is provided in a unit dosage form containing ef

0.1 - 50 mg of said compound.

22. Use of a compound according to any one of claims 1 to 19 for the manufacture of a medicament for

effecting PDE4 enzyme inhibition, enhancing cognition and/or treating psychosis in a patient.

23. A use according to claim 22, wherein said compound is in a form suitable for administration in an

amount of 0.01-100 mg/kg of body weight/day.



treating a patient having a disease invol ving
decreased cAMP |l evels. 32. A use according to claim
22, wherein the patient is treated to effect PDE4
enzyme inhibition. 33. Use of a conpound according to
any one of claims 1 to 19 for the manufacture of a4
nmedi canent for treating a g tient suffering froma
allergic or inflammatory di sease. 34. Use of a

compound .accor di o.any, one .of. clainms 1 to 19 for
24 ¢ n&ﬁﬁ?‘ffﬁl’%’t"ﬁ [‘gn %ﬁ W “%Saféé’ WAL P (reating a
patient suffering from neurodegeneration resulting
froma disease or injury. 19 January 2007 65 35. A
25, USEuRGERHbN UndrOn Bl Bt R AREE G Dedifid itha5RBS 8r REline.
injury is stroke, spinal cord injury, neurogenesis,
Al zhei ner's di sease, nultiple sclerosis,
anyl ol at eroscl erosis (ALS), or nultiple systens
26.  at4 epbytodpR)claind R, wherdis@idpeiearidiufiging 6o ngunery Bbpairment.
wherein said patient is suffering from nenory
i npai rment due to Al zheiner's disease, schizophrenia,
Par ki nson' s di sease, Huntington's disease, Pick's
27. i Awsa aesordiBe toplain 2, whergmseisipatienf iswffriog frgs Brewey frgpgirment due to
agi ng, head traumm, stroke, CNS hypoxja, cerehral
Alzheigneys qijepsg, schigophreria Pagkipson’gdifpass Hugtinglpn's Seieebi %‘3?“*6%%61‘?"“’“‘2&’““' akob

. disease, H r a cardi ovascul di seasg.. 37. Use of a
diseasg, S Va&"c’%z‘) Sléﬁa??ghe?‘{)mé‘{“%?rﬁ’\gﬁwﬁ%? c‘igﬁlewerf‘g‘ﬁﬁ?‘act ure of a
medi canment for treating a patient suffering from drug
addi cti on or norphi ne dependence. 38. A use according
28 1 OA? F e @&l,cgl]di%g to c‘ﬂmﬁﬁfﬁ, whersiRdath p@l@c‘ﬂ 1S Rfering fr%x‘rlfnfeﬁﬁﬂy ﬁlﬂ)afrﬁlﬁﬁrﬂue to
inflanmmati on due to asthma, chronic bronchitis,
demerf®ill ONi ¢ obstructive pul nonary di sease, atopic
dermatitis, urticaria, allergic rhinitis, allergic
conjunctivitis, vernal conjunctivitis, esoniophilic
granul oma, psoriasis, inflammtory arthritis,
29. 1 heuwmatcoidohg toaddirh 21, whasin s@ipiiest is$wifering fraing esyshosi.e
colitis, Crohn's disease, reperfusion injury of the
myocardi um reperfusion injury of the brain, chronic
gl onerul onephritis, endotoxic shock, adult respinatonx.
30 dj Anse@ecerding ffasmad, whsrep the psyghpgy i3 spigophrgpp, bynolay or manic depression, or
. _restenosis, artherosclerosis, keratosis, rheumatoid
major AU i tis, osteoarthritis, pyresis, diabetes
mel litus, pneunoconiosis, chronic obstructive airways
di sease, toxic contact eczemm, allergic contact
31. CCo&lPy comg%ugg L&orﬁﬁf%% ong @RﬂﬁshQB o tgxctgcex%ufaédu@ B medicament for

si npl ex, noburn, pruritis in the anogenital area,

treatirla QREEH hivid £k Ae invdWiRLltEARRikaPssaE s, di scoid | upus
eryt hemat osus, system c | upus erythematosus,
follicular pyoderm as, w de-area

ﬁIanuary 2007

32. A use according to claim 22, wherein the patient is treated to effect PDE4 enzyme inhibition.

33. Use of a compound according to any one of claims 1 to 19 for the manufacture of a medicament for

treating a patient suffering from an allergic or inflammatory disease.

34, Use of a compound according to any one of claims 1 to 19 for the manufacture of a medicament for

treating a patient suffering from neurodegeneration resulting from a disease or injury.




pyoder m as, endogenous acne, exogenous acne, acne
rosacea, Behcet's di sease, anaphyl actoid purpura
nephritis, inflamatory bowel disease, |eukem a,
mul tiple sclerosis, gastrointestinal disease, or
aut oi nmune di sease. 39. Use according to any one q
clains 22 to 30 or 36, wher |n the nmedi canent is to
adm ni st ered |n combi nati o MAth one or nnre

phar maceyti ca he Ll qmnent

35. OAQWF pGeOrging Fﬁf P? P{{‘e‘célh‘g‘i %?easg oT ]fljﬁlgl g eastpmal C{)rd injury, neurogenesis,
Alzhe{i)r%xy Y J?s%?se %nult % scl%s?s Q%E&Itg+sglgroglp(t ib)a!)rrpmﬁﬁle symsﬁ{s gtlrd’ﬂ) f‘@l&@)

nore pharmaceuti ca s ‘are selected from

PDE-4 19 January 2007 66 |nh|b|tors, cal ci um channe
bl ockers, cholinergic drugs, adenosine receptor

36. oLt adcriBig tod AR, WRBein HINPAICR is iBEHAL 850 EBmefHnRirment due to
nodul ators, and cholinesterase inhibitors. 41. A

Alzhe @@{d4s e, seltptiretia Barkimsort disense, Huntvigen B idiscalR3Piclss diwbsayJreutzfeldt-Jakob
et hyl, propyl, isopropyl, butyl, sec-butyl, tert-

discasfy utwetsslorp@mgy}iead tkpgmgﬂstrokb,@{SWpox@@pybral sqnility, Eulnmfarct dementia, an acute
3-nmethyl butyl, 1,1-, 1,2- or 2,2-dinethyl propyl,

neurorpl digepsg] FIV 9p3 fardioyasculrdiseass. or  4- et hyl pentyl, 1, 1-,
1,2-, 1,3-, 2,2-, 2,3- or 3,3-dinethylbutyl, 1- or
2-ethy|buty| ethylnethylpropyl trimet hyl propyl,

nE(;[lsyh ¥f{'ﬁ2 H;écrugilﬁcc 1n%j 1tnﬂlt f?grb mz]nufxconl&e (%%Flﬁar?en%for treaﬁng ipatient
branched or unbranched and
Suffer%ﬁéﬁ&rﬁ%ghgﬁgst [ {%ﬁ?m}éﬁ %déél?e nore tinmes wth hal ogen.
42. A conpound according to claiml, wherein Ris
phenyl, napht hyl or biphenyl, which is unsubstituted
38.  Ora sd Bsbiding torthir® 52 whdteiRldQatichi TESIfflrng o Qfledimation ey gsthma, chronic
hydr oxy, al koxy, nitro, nethyl enedi oxy, ethyl enedi oxy,
bronclgits, ¢hoqnicabdtypttzapubaonagtidtakey htapiv deomatihisy diticexiy, all&kgi{: rhinitis, allergic
hydr oxyal koxy, carboxy, cyano, acyl, al koxycarbonyl,
conjungtiyits fwabconmmyps erotippilic erhulapaspipiasipylampptony H’é‘ﬁﬁ‘%yhe“mam‘d
and ac%ﬁkls an al kanoyl radical having 1 to 13

arthritis sgpis s Wssratiye pqligs, Srabo’p dlbe@?:t repsrfusion injury ph s I‘F)EOE&I'C@]HH, é?perfusmn

injury gg!sTS trFltg u m& g %lg}?ra?lggung% leg g ic ﬁhogyXL{ult ?eg%r/a%grcﬁslglésg )sa(e%‘:dmglg cystic
ﬁbros1s ager%a %no%sh grthe{glxycllleggg:]kteﬁ% H%u&g%oa#%%dg*ﬁgoseoaﬂﬁmls pyresis, diabetes
melht&oﬁmm&l@ﬁ CRfoRi PGt RyCirdhyNdikeaseMARIE BdnthciRBreis, ab&fl@ Ydntact eczema,
1:phenet hyl",  2- phenet hyl, phenpropyl, phenbuty
atopicREBLAR @ébbl)ﬂllelc e@dembl Aiptich MlnBBi Bdhburn, $hritidin €0 BIRQEHNE] afe6, QP tiacpata,
to claiml1, wherein R4 is furyl, thienyl, pyrrolyl,
hypertpophia Zatsydiscoill Mbabaz/dieythtosus, systemic lupus erythematosus, follicular pyodermias, wide-area
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pyodermias, endogenous acne, exogenous acne, acne rosacea, Behcet’s_ disease, anaphylactoid purpura nephritis,

inflammatory bowel disease, leukemia, multiple sclerosis, gastrointestinal disease, or autoimmune disease.
39. Use according to any one of claims 22 to 30 or 36, wherein the medicament is to be administered in
combination with one or more pharmaceutical agents used in the treatment of cognitive impairment and/er in the

treatment psychosis.

40, Use according to claim 39, wherein said one or more pharmaceutical agents are selected from PDE-4




triazolyl, tetrazolyl, dithialyl, oxathialyl,

i soxazol yl, oxazolyl, thiazolyl, isothiazolyl,

oxadi azol yl, oxatriazolyl, dioxazolyl, oxathiazolyl,
t hi adi azol yl, pyridyl, pyridazinyl, pyrimdinyl,
pyrazinyl, triazinyl, oxazinyl, isoxazinyl,
oxat hi azi nyl, oxadi azi nyl, ﬁnzofuranyl

i sobenzof uranyl, thionaphth |soth|onaphthenyl
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i ndol yl, isoj

azol benzi so
mhlbﬂsré&la%ftﬂ"w b“"g‘&fﬁﬂ‘%‘t‘%{%‘& 2t P S g Spskines, NMDAR
nzop n ui I|nyI i soqui nol i nyl

mOd“I%f’rﬁ nn@( q%elamrﬁ’l aﬁé\‘g}lo egter% 1&% apht hyr| di nyl, or
benzoxa2|nyl whi ch |n each case is unsubstituted or
substi tuted in one or nore places by hal ogen, aryl,

41. al}_k%lmpoﬁh KQ¥Min, toQﬁﬁlprerelﬂﬁt BYkBA Cthyl Y3, isopropyl, butyl, sec-butyl, tert-
trlfluoronethyF, nitro, am no, al kylanino, or

butyl, Béné, kydyRREpHQ octliOl - ba b BarhisthyBRAGT 1,167,245 2,2-Ainetmipopyld-cthylpropyl, 1-, 2-,
according to claim1, wherein Ris 2-thienyl,

3- or Gmddyipemyt] 1,1-243-, 13-, 209¥, 24B-py8r3i-djly¢ﬂtylbgtyl 13u2-eﬂ1y1butg;,ethym@mytpmpy1
7- or 8-quinolinyl, or 1-, 3-

trlmeﬂsrlnrwtqmpth)éheﬁrlwmeﬂwww eitlwlpe'@é t?ﬂ’éfla?@ﬂb‘ﬁykﬂ%%ibﬁﬂ pga8@lky! having 1
or substituted in one or nore places b hal oge

to 8 caghop ptoms s 1s brpqbede; untuagrlise gag v tSH%S%fhté “E;?%fﬂ < thhes with halogen.
trifluoronmethyl, nitro, am no, alkylam no,
di al kyl am no. 46. A conpound according to clalntl,

wherein LS. h thyl, ethyl, n-propyl,

42 -"gm?l?fmnﬁ%cecﬁ%ﬁ %d&a%g?%hfrggu bstituted by F, d, CH3
CA#% phlli Raphitdlor ﬂﬁheﬁy@ 'ﬁﬁicﬂ aluhQRGmtel @fsﬁﬁ%ﬁmte@&%rb?ﬁlbﬁ‘ kises by halogen,
phenethyl substituted by F, d, CH3, C2H5, OCH3, CN,

alkyl, Bdrdx @ ARbayakiir€) RS th{1 AR 1G] ethyphamy ammb,, alkplaMing [d@fkylamino, hydroxyalkyl,
substituted by F, d, CH3, CZHS, OCH3, CN, or

hydrosyalibiyNaibboneyatonyiedEaxyqupoiyt) ykyldtohatiylsulfyyliatkykulotifhyok phenoxy, and
substituted by are F, d, CH3, CZH5, OCH3, CN, or _
c onyiisraikaeyl radivalrhevig 1 43 'alrfyh FFemﬁy whiclf the ?118411 Wrﬁ@tiﬁyiﬁubsmted or
substituted by are F, C

substiistrby helogtnolierL prybandiar alkopy, P"eﬁWI%t"WYﬂI rad“ta‘rha@ﬂm fod$ hafi‘r‘m atoms in which
substi t ut CN, or

the “%B?FB?W%W@W‘%/% F‘@quted%t“?lbqegflaﬁﬁqtzag@?r kBt ¢ ol yI met hyl
substituted by are F, d, CH3, CZH5, OCH3, CN, or
combi nati ons t her eof, pyrintdinylnethyl,

PYX Jf‘ﬁpgu!uﬁ XJ: cpﬁtng YJ claph p%hbt%ﬂ TRGQ bmyl air ;ﬁneﬂ eﬂtylg Fhegﬂ%rl ﬁﬁ%ﬁéw

mbi nations thereof, thiazolyl met
henblidil IN&hkhalyiist i t ut ed by are F, d, CH3, C2H5
F égyg%ﬂ%ﬁé h}Mlgonblnatlons t her eof
isoquinolinylnethyl |soqu|noI|nyInethyI substituted
by are F, d, CH3, CZH5 OCH3, CN, or conbinations
44, t hieraepbynd gesordis torrjdimbtyrein Rbis fuyli thieriyl, pyrfolb phrydolyl, imidazolyl,
substituted by are F, d, CH3, CZH5, OCH3, CN,
triazolyl tei59zakyk ﬂ%l,pﬁ@p@ﬁflsoxazolyl oxazolyl thlazolyl 1sothlazolyl oxadlazolyl oxatriazolyl,

dioxazolyl, oxathiazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, oxazinyl, isoxazinyl,
oxathiazinyl, oxadiazinyl, benzofuranyl, isobenzofuranyl, thionaphthenyl, isothionaphthenyl, indolyl, isoindolyl,
indazolyl, benzisoxazolyl, benzoxazolyl, benzthiazolyl, benzisothiazolyl, purinyl, benzopyranyl, quinolinyl,
isoquinolinyl, cinnolinyl, quinazolinyl, naphthyridinyl, or benzoxazinyl,

which in each case is unsubstituted or substituted in one or more places by halogen, ary], alkyl, alkoxy,

carboxy, methylene, cyano, triftuoromethyl, nitro, amino, alkylamino, or dialkylamino.



47. A conpound according to claim1l, wherein R4 is
phenyl , napht hyl, biphenyl, furanyl, pyrazinyl,
pyrimdinyl, pyridyl, quinolinyl, and isoquinolinyl,
whi ch in each case is unsubstituted or is substituted
one or nore times by OR F, O, CF3, nethyl, ethyl,
nmet hoxy, ethoxy, CN, vinyl, OH CONHOH, CONHQ 19 January 2007
nmet hyl enedi oxy, COOH, or corbi nations thereof. 48. A
conpound according to claim1, wherein R4 is phenyl

which i s unsubstituted or is substituted one or nore

45. é't & Wo%&ﬁfcbrdmﬁto%akxb% LE%ONX 'ﬂuenﬁt I‘%lﬁ%ylnietsh&&ypyndyl 2, 3., 4-, 5-,
6-, 7- Gl cfﬂ%lsﬁf}]egﬂ 19%Y, 14 QO@N? opﬁ 1s§cﬂ!£91uﬂ'ﬁtvhlﬁmi§ edch 84580 lnsubkfuted or substituted

January 2007 A conpound according to claimi1,

in one\WP@6:€ blce RSy uaﬁ)g@ywobmtym&yl carboxyOmetifylef bYABY) BiflusoRakdinitg), amino,
to claim48, wherein R3 is pyridylnmethyl. 51. A

alkylaae dildylaaaor ding to claim 1, wherein R3 is H, alkyl
having 1 to 8 carbon atonms, which is branched or
unbranched, and which is substituted one or nore
tinmes wth hal ogen, cyano, C1-4-al kox

46. coﬁ‘fﬂﬂwa‘tf’ldéwgfdtﬂﬁ Byl L. Whergia Ry 15 atdlf%sem ngfé!fltﬁﬂ% ggropyl, n-butyl, benzyl,
e Y S BB A
o S P S IO . 0.
ocm"ﬁ(ii}f&%ﬁn}nféﬁmﬁ%é&f ??nd%{%thw oy RSty ﬁﬁ&nﬁé& rrg'% ©98IGH,, C,H;, OCH;,

oXY cyano, ‘oxo, I nati ons
CN, of &gbB&ons @R, il gy Rty fuﬁﬁfhhétﬁ;msubﬁmﬁh%y sxa a) d1yCH,, C;H;, OCH;, CN, or
substituted by halogen Cl- 4- al koxy, cyano or
combiGA0I thvadof, QiGyl bRyl atiényingthyll sabsktyied byaivd F) Gl THE, €:H:90CEL Gidrer
atons, wherein the aryl portion has 6 to 14 carbon
combiadtiomsgheasat] pyrivdylradiiyl; byrraydmettivbyubstitubed bharg B, (hClhchEe O6Hs, CN, or
unbranched, has 1 to 5 carbon atons, arylal kyl radica
combipagionsy{hsure pirinuidimdmesiyt pm@tthlﬂ%ﬂbsutuﬁdtbh@e 5r§H iyt QG Hs. ON, or

b f
combmwovsahemg”ﬁin%&'y@ﬁx}t DIy sy PR iy Do 95 o
bst i t d b
comblegtxgﬁs ’ereémr 1s§%1:tq;fHerﬁncgl:yp ﬁoc*ugPlg gﬁ%hxél%&i L4 b a¥e l<h %ﬁ \?\.ﬂ[e (o Hs, OCH;, CN,

or corI())]{in%F%F Fbg&&?&{lﬁloiuﬁhﬁ%ﬁ br%nlnm}fm‘@ﬁyl %bgtﬂﬁt:d lﬁﬂareq{, CP @ﬁ}, bﬁ‘ks! l'yCH;;, CN,

or combinations thereof.

47. A compound according to claim 1, wherein R* is phenyl, naphthyl, biphenyl, furanyl, pyrazinyl,
pyrimidinyl, pyridyl, quinolinyl, and isoquinolinyl, which in each case is unsubstituted or is substituted one or
more times by OH, F, Cl, CF;, methyl, ethyl, methoxy, ethoxy, CN, vinyl, CH,OH, CONHOH, CONH,,

methylenedioxy, COOH, or combinations thereof.

48. A compound according to claim 1, wherein R* is phenyl which is unsubstituted or is substituted one or
more times by OH, F, Cl, CF;, methyl, ethyl, methoxy, ethoxy, CN, vinyl, CH,OH, CONHOH, CONH,,

methylenedioxy, COOH, or combinations thereof.



saturated and has 5 to 10 ring atons in which at |east
1ring atomis a N, O or S atom the al kyl portion,
which is branched or unbranched, has 1 to 5 carbon
atons, the heterocycle-al kyl group is unsubstituted or
substituted one or nore tines in the heterocycliCg anyary 2007
portion by hal ogen, alkyl, koxy, cyano,
trifluoromethyl, CF30, nitro, oxo, am no, alkylam no,
di al kyl am no,.. 0 onpi nat.i gns_t hereof and/ or

- su@%"f’%f’uﬁ &5orRe E"h‘%mé ’Q"E‘f’re‘ﬁgrksf’%ﬁ%ﬁ‘g&ﬁa| ogen, cyano,
or nmethyl or conbinations thereof. 52. A conpound
according to claim1l1, wherein R is: alkyl having 1 to

50. 8 £ahbehdal 0By oMk B, Wierdi ENERBAVIAEMyUNDr anched and
which is substituted one or nore tinmes by hal ogen,
cycl oal kyl having 3 to 10 carbon atons, which is
unsubstituted or substituted one or nore times by 19

51.  Jakerenpyun @@drding ® chvirh bgéereinhydr oxy, oxo, cyan, al kyl
having 1 to 4 carbon atons, al koxy having 1 to 4
cd¥bon aHons, or conbinations thereof, or a

het erocyclic group, which .is saturated, rtiall
O AT Rt ST A = B 6 B et P s b poe o
whi ch | east ring atomis. a or S atom which

mmore ‘?%E'S&’H%ﬁ“ﬁf’&‘}’ fmoeé"ﬁ?!‘lk%ﬁﬁrs‘?%’]ﬁ?né%s t{(%Ierlﬁeeogzor nore times Iby
h ) in lc c i . carbon atoms
et RSBty ookl i 8o b o OB P sl carbon

and m@sﬁéﬂ Qém&Moh i%ﬂ%@bm&mcwhﬁﬂab K ©2dbn domk, ki vAidhiQunsubstituted or
hydr oxyal kyl , hydroxam c acid, tetrazol e-5-yl,
substifli¢ @l QRe)caib KN porGidd dae ¥iymorStinked® Ky abogE0#INAL, alkeApALIB, caY, loxo, or
al kyl thi o, al kylsulfinyl, alkylsulfonyl, phenoxy, or
combiginipi tieadof, amishet dikg @afon is5Btiondlly sdbstpwer iy halogeor@isalfoxyocyano or
claimb52, wherein RL is: alkyl having 1 to 8 carbon
combigatiopsghepdaf.ch i s substituted one or nore tines by

hal ogen, or cycloal kyl having 3 to 10 carbon atons,
WA V1882 S ETbR s Y eie s RAFISA A0 L cofh o and e sl

b ) hal ogen, . hydroxy, pxo, cya al.kyl havi.ng,1
pocio P BRSSP Bl

, .combi.nat.ions thereof. . i X
Smmn%%%in@g%?RW&%%8%ﬁ&ﬁ%&?@wﬁvgéggﬁwyﬁ&ﬁ§V|nﬁﬁ%i?%gf%gmiamﬂakoy’
alkylaﬁ:%,myﬁmm/d@@ﬁbgtnut&ﬁn the alkyl portion by halogen, cyano, or methyl, or

heterocycle-alkyl group, wherein the heterocyclic portion may be aromatic, or partially or fully
saturated and has 5 to 10 ring atoms in which at least 1 ring atom is a N, O or S atom, the alkyl portion, which is
branched or unbranched, has 1 to 5 carbon atoms, the heterocycle-alkyl group is unsubstituted or substituted one
or more times in the heterocyclic portion by halogen, alkyl, alkoxy, cyano, trifluoromethyl, CF;0, nitro, oxo,
amino, alkylamino, dialkylamino, or combinations thereof and/or substituted in the alkyl portion by halogen,

¢yano, or methyl or combinations thereof.

52. A compound according to claim 1, wherein R! is:
alkyl having 1 to 8 carbon atoms, which is branched or unbranched and which is substituted one or
more times by halogen,

cycloalkyl having 3 to 10 carbon atoms, which is unsubstituted or substituted one or more times by




unsubstituted or substituted one or nore tines by
hal ogen, hydroxy, oxo, cyan, alkyl having 1 to 4
carbon atons, al koxy having 1 to 4 carbon atons, or
conbi nations thereof. 55. A conpound according to
claimb54, wherein RL is cycloal kyl having 3 to 8
carbon atons, which is uns% stituted or substltute
one or nor e tines by hal oge hydroxy, oxo, cyan,
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al k havi ng rbon, atons, alko.
rlossy PR e B bEb - PTG Here ot L P onkor

(mmmm%qﬁo%gg accordlng to claim5b5, wherein R is

propyl cycl obutyl, cyclopentyl, cyclohexyl, or
a%@i&%@flcy éroug E\zhlch% SffARE, %Malﬁgﬁﬁﬁtgd d?gnsﬁtgraﬁh Qh\%g%ﬁo 10 ring atoms in

wherein cycl opentyl .
which at least 1 ring atom is a N, O or S atom, which is unsubstituted or substituted one or more times by
halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy, triflaoromethyl, amino,
aminomethyl, aminoalkyl, aminoalkoxy dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole-5-yl,
hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, or

combinations thereof.

53. A compound according to ¢laim 52, wherein R' is:

alkyl having 1 to 8 carbon atoms which is substituted one or more times by halogen, or

cycloalkyl having 3 to 10 carbon atoms, which is unsubstituted or substituted one or more times by
halogen, hydroxy, oxo, cyano, alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, or

combinations thereof,

54, A compound according to claim 53, wherein R' is cycloalkyl having 3 to 10 carbon atoms, which is
unsubstituted or substituted one or more times by halogen, hydroxy, oxo, cyano, alkyl having 1 to 4 carbon

atoms, alkoxy having 1 to 4 carbon atoms, or combinations thereof.
35. A compound according to claim 54, wherein R' is cycloalkyl having 3 to 8 carbon atems, which is
unsubstituted or substituted one or more times by halogen, hydroxy, oxo, cyano, alkyl having 1 to 4 carbon

atoms, alkoxy having 1 to 4 carbon atoms, or combinations thereof,

56. A compound according to claim 55, wherein R' is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or

cycloheptyl.

57. A compound according to claim 56, wherein R is cyclopentyl.



