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invention relates generally to the field of
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5 phiasapedica byesfaace.( PDES) represent a famly of
enzynmes that catal yze the hydrolysis of various cyclic
nucl eosi de nonophosphates (i ncluding cAMP and cGWP).
These cyclic nucl eot iggg$.pP0F TaSE SRVENTTIONS Senger s
within 20 cells, and as nessengers, carry inpul ses
fromcell surface receptors having bound various
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tm@g@ﬁ@tﬁs@ﬂwwfcal CI um cal modulin or cGW, and
their selective inhibition by various conpounds. For
exanple, PDE 1 is stimulated by Cat+/cal nodulin. PDE

152 i s cGW- dependeBACKGROUND QMTHEANVENTIONr t and
adrenals. PDE 3 is c@Gw-dependent, and inhibition of
this enzyne creates 30 positive inotropic activity.

PDE 4 i Bt SiRR6tdd s@ec1ﬁ@$hdsl§}§)die%fabést(PDEs)&aptss%ﬁt a family of
ai rway relaxati on, antiiln | anmat or
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cells and maintain cyclic nucleotide homeostasis by degrading such cyclic mononucleotides

resulting in termination of their messenger role.

25 PDE enzymes can be grouped into eleven families according to their specificity
toward hydrolysis of cAMP or cGMP, their sensitivity to regulation by calcium,
calmodulin or cGMP, and their selective inhibition by various compounds. For example,
PDE 1 is stimulated by Ca**/calmodulin. PDE 2 is cGMP-dependent, and is found in the
heart and adrenals. PDE 3 is cGMP-dependent, and inhibition of this enzyme creates

30  positive inotropic activity. PDE 4 is cAMP specific, and its inhibition causes airway

relaxation, antiinflammatory and antidepressant activity. PDE 5 appears to be important



it islikely that they are subject to a variety of
different forns of regulation. 5 PDE4 is distinguished
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constant for cAMP and sensitivity to certain drugs.
The PDE4 enzyne famly consists of four genes, which
produce 4 isoforns of the PDE4 enzyne desi gnated
PDE4A, PDE4B, PDE4AC, and PDE4AD [ See: Wang et al .,
Expression, Purification, and Characterization of
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those located in the nervous system and el sewhere in
the body. Rolipram previously in devel opnent as an
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enzyme and has becone a standard agent in the
classification of PDE enzynme subtypes. Early work in

the PDE4 field focused on depression and inflamation,

and has subsequently been extended to include

i ndi cations such as denentia. [see "The PDE IV Famly
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20 SUMVARY OF T he present invention
relates to novel conpounds ~e.g., pyridine N oxide
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?u tle PREH @aiyniy Al ng Becomhega stanidtifdl afgeﬂltaﬁ Itheegatssﬁomcm(rjm‘mm enzyme
e.qg., as conpared to_ t 25 previoysly discusse

P B hs Fa%bﬁ‘ﬁguﬁd%f) PDE4 gP]érfa‘k‘PrS?d OR APTESSIOB Giich flammation, and has

S es!u%%q'uéﬁﬁiyybebﬁ‘ BitBided tFiEthde HaidARSns shbieaCRIRAHA8ec0The PDE IV
this invention at the sane tine faC|I|tate entry into

c efanyly @EpaeivatPhospleddiesterrises Frezymss.y dehn Aylsaveanl1LSitjal.| Drugs of the
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ceuti cal ositions for) treati
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di'sease state i nvol ves 2004/ 046113
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or decreased cAMP |evels, e.g., involving
neur ol ogi cal syndrones, especially those states
associ ated w t h nesiiMMARYIOWTHE INVIBNTIONpeci al | y
|l ong term nenory inpairnment, as where such menory
i mpairment is due in part to catabolism of
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such 5 menory inpairnment may be | rove

effffé\éﬁqb§@q11§ﬁd|d#ﬁiiylbmqeﬁgnp Se‘qlig’(ylﬁ@ K @®DB4 qnyymes and especially have

improved side effect profiles, e.g., are relatively non-emetic, (e.g., as compared to the

previously discussed prior art compounds). Preferably, the compounds selectively inhibit
PDE4 enzymes. The compounds of this invention at the same time facilitate entry into

cells, especially cells of the nervous system.

Still further, the present invention provides methods for synthesizing compounds
with such activity and selectivity as well as methods of (and corresponding
pharmaceutical compositions for) treating a patient, e.g., mammals, including humans,

requiring PDE inhibition, especially PDE4 inhibition, for a disease state that involves



In a preferred aspect, the conpounds of the invention
i nprove such di seases by inhibiting PDE4 enzynes at

woase4eBch do not induce enesis. 10 The presegir/us2003/036986
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i nvention includes nitroxide conpounds of Fornul as

I-11l1: RICO\ R RBI i D R 89 \ RNI AFB AFB
NRZTI3B3DOND R6 - R RlLoR Il Ill wherein 15

one of A, Band Dis NNO and the others are CR6

(preferably, Bis NO 4 WO 2004/046113
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wherein optionally one or nore -CH2CH2- groups is
repl aced in each 10 case by-CH=CH or -C=C .(e.q.

CITE% ded 4IBEHQ dsectffihé inverftibaliRBtde¥ Isuch diseases b
haV| ng 6 %e eﬁ?C?era to 8 carbon at gms whi ch Y
i dnhibiting PDE4 enzymes at doses whlch do not induce emesis.

The present invention includes nitroxide compounds of Formulas I-III:

R

RS

74 RS

N N b N ‘

Y F|{3 / O - l, \ y D

8 R
R 10 R®
R
f 1l

wherein

one of A, B and D is N-O and the others are CR® (preferably, B is N-O)



unsubstituted or substituted one or nore tines by
hal ogen, hydroxy, oxo, cyano, alkyl having 1 to 4
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conbi nati ons thereof (e.g., cyclopentyl),

cycl oal kyl al kyl having 4 to 16, preferably 4 to 12

carbon atons, which is wunsubstituted or substituted

in the cycloal kyl portion and/or the alkyl portion

one or nore tinmes by hal ogen, oxo, cyano, hydroxy,

Cl-4-al kyl, 20 Ci-4-al koxy or conbi nations thereof

(e.qg., @ycl .

ary| h aRV| " g%%%g{l) Eﬂ&%ﬁ% giﬂ%% ﬁ:ﬁgﬁ) %g@g,%lgﬁﬁ fs:%\éanchg& Gr dubranched and
unsubst i t ut edlidhris amdulssttitmtad edsubstituted pneyarreoreitimes blyyhalogen (e.g.,
hal ogen, g§§qag? §ﬁj . hydroxy, al koxy, nitro, 25

nmet hyl enedi hyt' & > 0X cyano, or conbinations

t hereof (e.g., nethylphenyl nethoxyphenyl

chloro henyl etc.), yIaIkyI in which the aryl

por t i oR” hasisglled having i bh Patfereely Aria Stopebogyafapps, which is branched
portion,

carbon ato bfﬁg%ﬁhﬁéfgﬁh ﬁ§ﬁ§¥§F£ &a§?ag¥@§v&F§QC§nxﬂennms
unsubst i t ut by haogéns hgdrbsy, lcyanoeﬂl-u-alkbhye oap i corplinations thereof,

one or nore tjnes by hal ogen, CF3 al kyl ,. .
hydroxy, al nﬁere%l ‘\V%O]Qagl%ﬂlﬁ%]ﬂ? '@&H@%ﬁé}sd% Epkaged in cach
nitro, cyangagse 'E?L@H=@Hidir ox¥C- @gydre)) GIFJFQ)@Fa, fiethoxyethyl, etc.),
conbi nati ons thereof, and wherein in the al kyl

portion one or nor e -CHQCHQ groups are each

opt i O”a"y E ‘Ml}{ 3 <fdibly G358 ca ﬂ’gf ORBicis
nore - - are gpti ona Iy repl aced by -0-

or - NH- an dhmubst[‘tetedbk;dbsﬁuwdront oanmpIS tumsrhyﬂmldgyn, hydroxy, oxo,
substituted b

conbi nati on& apgg34045ﬂ%ﬂ 'éﬁﬁyﬁﬁ ﬂ%ﬁ %pfﬁmon

phenyl but yl atonﬁesmﬁrbnﬁﬁaﬂd byt (e. gU@Sf&lﬁp’éﬁWlEnW pr opyl,
chlorophenylethyl chl or ophenyl propyl, phenyl et henyl

phenoxyet hyl , phenoxybutyl chIorophenoxyethyI

chl orophenyfam lpavi Qltg'l fer. B A4 all2|c)érbonatoms which is
unsaturated car g%,av %oup gége 1 tg 14 carbon
at ons, unsubstltuted or subst1tuted in the cycloalkyl portion and/or the alkyl

portion one or more times by halogen, oxo, cyano, hydroxy, C;-4-alkyl,
C-4-alkoxy or combinations thereof (e.g., cyclopentylmethyl,
cyclopropylmethyl, etc.),

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, CF3; OCFs, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, cyano, or combinations thereof (e.g.,

methylphenyl, methoxyphenyl, chlorophenyl, etc.),

arylalkyl in which the aryl portion has 6 to 14 carbon atoms and the alkyl
portion, which is branched or unbranched, has 1 to 5 carbon atoms,
wherein the arylalkyl radical is unsubstituted or is substituted in the aryl
portion one or more times by halogen, CF; OCF3, alkyl, hydroxy, alkoxy,



whi ch is unsubstituted or substituted one or nore
ti mes by hal ogen, al kyl, al koxy, hydroxy, nitro,
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cycl ohexenyl, cycl ohexadi enyl, indanyl,

t et rahydr onapht henyl, etc.), 15 a heterocyclic group,

which is saturated, partially saturated or

unsaturated, having 5 to 10 ring atonms in which at

least 1 ring atomis an N, O or S atom wherein the

het er ocycl i chilge.cpnd, snetindanpdioky, thetenedioytvs combinaiipng feereof, and

or nore ti I}gﬁe@% #?l:egﬁ(ﬁ,g}?%rﬁg,?ﬁ%%%@% ¥%};{2®%%]r%ulps are each

al koxy, cyano, ne
conbi nat i onsoptibealyatplaeddy,-CB=(Hi-e@nyCsC-3and/or one or more -CH,-

tetrahydrofuranyl, 3-pyrrolyl, etc,), or a

het er ocycl e -%P‘%%I areg‘?aﬁﬁ Bl?tl?mlﬁ}‘ gqpﬁac%éy 1 U rDEy @pd/pr the alkyl

portion is SkidAkeptionalR Eli‘tics)ﬁffu!te\d b%@ﬁawg@ﬁﬁﬁo&ﬁqydr%xy, cyano, or
ch a

11,
unsaturated, and has 5 to 10 ring atoms in Wii
25 | east 1 rdoptpingtiens therepfeig,, phemietlsylaphenylprapyl, phenylbutyl,

al kyl porti | QE$H a 5
car bon atongﬁd%ﬁggh%§@$%@y§%%¥gﬁﬁy g?&ﬁﬁﬁﬂggﬁ%nh&ﬁ%’

unsubst i t ut etillasspheuyiptoplyll peahyletiengl phaorydthytpshehoxyblasyl,
het er ocycl i c,portion hal ogen, .OCF3,  hydroxy, aryl,
al kyl , aIko%@?”@§§H@9m&$LFﬁ@H%§W§@ﬁ§W?ah i ¢, “oxo, or
conbi nati ons thereof, wherein in the al kyl portion one

or 30 nore -CH2CH2- groups are each optionally
repl aced by arertiatipungsturatedeqbocyghel svoup Saengp torhs earbon atoms,

- CH2- group : j - C =

2004/ 046113%%1?@%%’5?%%&& 38 ghﬁ%-“{t%ﬂ“?eﬁﬁr%%% élf%erg by@é‘k’gen’ allyl,
al kyl porti alkoxs, dytlioamalnityo,scyzsbd) toxbedrbyorhbihatien, thereof (e.g.,
oxo, hydroxy, .cyano,, or_.comnbinations .t hereo e

pyri dyl et hy|°?/°18§?i‘f’f1%!y?¥9?°§‘ﬁ§*} ! en?ft%ll P-‘ﬁl'r G@%&“f‘?{%ﬂpﬁ‘%ﬁ%ﬁh etc.),
etc.); 5 R3 is H cycloal kyl having 3 to 10,

preferably 3 to 8 carbon atonms, which is

unsubst i t ut edebrocyalisgoR MdHcis satBatedppatialhhretirggd or unsaturated,

hal ogen, hygpexy s 1©X0 ring GHAR% walch%t 1881 g dorh & 4 N, O

car bon at oms, a?koxy ﬁg%%%g 1 t094 cgr oﬁﬂ%b atéﬁ%, brors

conbi nat i ongtanheyheodin the hgterocyslid gypemisyinyybstituted or substituted one or
more times by halogen, hydroxy, aryl, alkyl, alkoxy, cyano,
trifluoromethyl, nitro, oxo, or combinations thereof (e.g., 3-thienyl, 3-

tetrahydrofuranyl, 3-pyrrolyl, etc.), 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 an N, O or S atom, and the alkyl portion 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, OCF3, hydroxy, aryl, alkyl, alkoxy, cyano, trifluoromethyl,
nitro, oxo, or combinations thereof, wherein in the alkyl portion one or
more -CH,CH,- groups are each optionally replaced by ~-CH=CH- or

-C=C-, and/or one or more -CHj-~ groups are each optionally replaced by -



aryl having 6 to 14 carbon atons and which is
unsubstituted or substituted one or nore tines by
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al koxyal koxy, nitro, methyl enedi oxy, ethyl enedi oxy,
trifluoronethyl, 15 OCF3, am no, am noal kyl,

am noal koxy di al kyl am no, hydroxyal kyl (e.g.,
hydroxynethyl) hydroxanic acid, pyrrolyl,

tetrazol e- 5- het er oc cle)tetrazole 5-y é%
2-(2-tetr ah)ﬂg-rq;p ayd/pt tbg p ylrostion igjoptionally substltute y halogen,
hydr oxyal koxy. ,

tert- butyloxyca.ﬁ:}gﬁr(%’xé(yan gé%@géﬁ&%¥+?%ﬁé§§h8?“%%?P$’

al kyl t hi o, glydsididpdobylnyethyhlipeydzsnylldtoylydte.);20 phenoxy,
trialkylsilyloxy (e.g. tert-butyldinethylsilyloxy),
R4-L-, or conbinations thereof (e.g., substituted or
unsubstR%utngphenyl napht hyl , and bi phenyl, such as
phenyl, methyl phenyl, chl orophenyl, fluorophenyl,
V|nylphenyl cyanophenyl nethylenedioxophenyl
ethylphenyl,

et hoxycar boﬁs}llﬂl‘)ﬁlﬁkﬂfa%%?ﬁéltlﬂﬁ} Q% y ?{beg"%érbon atoms, which is

hydroxynethyhpﬂmh@ﬁqhmmﬂmuphdnmboranmm@mh@hwhdogﬂumymnm%oxm
het eroaryl havin to.1Q rin ato in.which.at. | e
gt omer e Igksdingeh 5,4 APl i, ARy iy 1 7P Svbon
whi ch i s unsulisd, bi sinesinMionsthefebf (el aFcloparyl)r nore

times by halogen al kyl, hydroxy, al koxy,

al koxyal koxy, 30 nitro, methylenedioxy, ethylenedioxy,

trifluoronet) gﬁaw)i’/}gg 914 & 1{13959?15 Qx?(c%(w}ai%?"lsntﬂﬁ{lﬁ‘sﬁlmted or substituted

am noal koxy m no, ydrox
2004/ 046113 0@@@‘ msmomsoﬂeg&@en W aklsemel, Aclyyl, hydroxy, alkoxy,

hydroxam c agi d etrazol e xyal koxy. .

carboxy al AU bG8 Begyénstist BRAFASR, mifpgametind

et hoxycar bon[}¢33, am@ﬁ?diﬂnoa’;lbﬂj anuﬁb:klkdni}mlﬂkylarmno hydroxyalkyl (e.g.,
al kyl sul finyl alkylsglfonyl

trialkylsil hywa@m%wddpmlwyﬂe&aﬁsflpéxw 2(-
R4-L-, or C%@de@%lbﬁéhsazéle shﬁf(ggf 2-‘(?—t&rahy&lﬁf)%fllgﬂill)tetrazole -5-y1),

thlenyl pyrazi nyl ,” qui noli'nyl; 1 soqui nol
pyrim di nyl hyWﬂdk@dwcarqus @lk@tyyhrboeﬂc(e B tmblayloxycarbonyl

neter ooyl B Ul b R TrRAITL BRI HR o

in which at pha&ﬁ(y tha]klyhﬂylﬂi}i)(ﬁ g. %rahutbidlrﬁethylsﬁfloxy) R -L-, or
combinations thereof (e.g., substituted or unsubstituted phenyl, naphthyl,
and biphenyl, such as phenyl, methylphenyl, chlorophenyl, fluorophenyl,
vinylphenyl, cyanophenyl, methylenedioxophenyl, ethylphenyl,
dichlorophenyl, carboxyphenyl, ethoxycarbonylphenyl, dimethylphenyl,
hydroxymethylphenyl, nitrophenyl, aminophenyl, etc.),

heteroaryl having 5 to 10 ring atoms in which at least 1 ring atom is a
heteroatom (preferably N, S or O), 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 (e.g.,



10 atom which is unsubstituted or substituted one or
nore tines by hal ogen, hydroxy, aryl, alkyl, alkoxy,
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thereof (e.g., 3-thienyl, 3-tetrahydrofuranyl,

3-pyrrolyl, etc.); 15 R4 is H, alkyl having 1 to 8,

preferably 1 to 4 carbon atons, which is unsubstituted

or substituted one or nore tines by hal ogen,

Cl- 4-al kyl, C1-4-al koxy, .ox nbi_nati ons t her eof
a

(e.g. . mot hysdrosuRghyD sheipRmicaid, Jerappiear iy ParHeler:
di al kyl am ng,ger %llé%x%ﬁ{bg?fe@%lt%@%ﬁt?%&x&@ﬁonyl, ethoxycarbonyl),

i ndependently 1°to 8, p carbon atons
(e.g., di netchydoaadyhalkytthio, dkylaulfayl alkylsyifanys ehemaxyed

car bocycl e-al. kyl. .group_wherei n .t.he carbpcycljsc 25 I
portion has %%alhg}gm%ﬁox P'Eo’%’ g %ugﬂélnggg?ﬁﬂﬁgcmﬁﬁ lgyTCL'’p(()Jrrctolmcla3 ik ations
has 1 to 5 clesedie.gab@ity], thibiyd pyirszingsquddlingl) tsequiaslinyl,
substituted, preferably in the rbocyclic portion,

one or nor eWFW#%“%%W‘%ZB@Eﬁga%ﬂilay?t?%eﬂrkoxy, nitro,

cyan, oxo, or conbinations thereof (e.g.,

cycl ohexenyl nethyl, etc.), 30 cycloal kyl having 3 to -
10, pr ef er alaihptegpcyelicreu; dirhds saveratedipastinllyssaturated or unsaturated,

unsubsti tut g 0F sRRT WbGL0RERELIRS e MmN, O or s

hal ogen, hydr ox 0X0,
PCT/ US2003/ Q& Shichcly amsubstattked siysubatitkiiel ohawt mgreltirhe b4 halogen,

carbon atons, _or conbipations thereof e.qg., .

cycl opent yl }’dré’i?}’:IaE)‘gP‘}lgﬁa?lW% FRDP T goY B“e%é',l’ nitro, 0Xo, or
preferably 4omBindeors MBQT (&k 08 RhieNy)l LhtraBydrSfuranyl, 3-pyrrolyl,
unsubstituted or substituted in the cycloal kyl portion
and/or the &Ryl portion one or nore tines by

hal ogen, oxo, cyan, hydroxy, alkyl, alkoxy or

conbi nations thereof (e.g., cyclopentyl nethyl,

cycl op®ipyl iselthyl , etc.), 10 aryl having 6 to 14

carbon atons and which is unsubstituted or substituted
one or nore tinmes by hal ogen, al kyl, hydroxy, alkoxy,

al koxyal koxyikyl having 1 to 8, preferably 1 to 4 carbon atoms, which is unsubstituted
or substituted one or more times by halogen, C;-4-alkyl, C;-4-alkoxy, oxo,

or combinations thereof (e.g., methyl, ethyl, propyl, etc.),

alkylamino or dialkylamino wherein each alkyl portion has independently

1 to 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,



nitro, nethyl enedi oxy, ethylenedioxy, trifluoronethyl,
am no, am nonethyl, am noal kyl, am noal koxy,

wdizeddlopbiasi no, hydroxyal kyl (e.g., hydroxynet Rgir)us2003/036986
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hydroxam c acid, tetrazol e-5-yl, hydroxyal koxy, 15

car boxy, al koxycarbonyl (e.g., tert-butyl oxycarbonyl,

et hoxycarbonyl), cyano, acyl, alkylthio,

al kyl sul finyl, alkylsul fonyl, phenoxy, cycl oal kyl,

aryl (e.g., phenyl, naphthyl, and bi phenyl), ..

het er oar yl , SY§R0 redkyldaeing d He f eabox atogns, or combinations thereof
substituted, o htuted phenyl and naphthyl,
nethylpheny$?£€ﬁ?%P%%%%nyl, fl uor ophenyl, vinyl phenyl,
cyanophenyl, 20 net hyl enedi oxophenyl, ethyl phenyl,

di chl or ophen carb henyl et hoxycar Qgnyl phenyl , ... .
di et hyl pheﬂ’i/?:kfan?@a&lfyg%ﬁ% Rig(l’ b@@ﬁif?{aﬁlﬁ’iﬁf’ggﬁéﬁ% albins; which is
anmi nopheny| ypsab&itited & gabetitiiell ih sl dyglodikiOpotQorcatdi@nhe alkyl
atons, wherein the aryl portion has 6 to 14 ég car hon

. ) 0
atons and tPEUAR RYA OrFRATE HiBgs bykrlesen, exay cxanonByrirgyy, alkyl, alkoxy
unbranched, o\ashirhibfs Redf RN FLIBFEyIMREEE (cPclbBi®pylmethyl
aryl al kyl rggﬁbaﬁkfs unguggggﬁd?edﬂﬁﬁy sgggfy%u e8¥“?ny’
the aryl poettdon, one or nore tinmes by hal ogen,
trifluoronethyl, CF3O, nitro, am no, alkyl, alkoxy,
am no, al kylam no, dialkylam no, or conbinations

t her eof , ang#bliavirgstol Ihedniatonismd athish is dfsubstitiied or Bybstituted
hal ogen, cyano, nethyl, oy conbinatjonps thereof

wherein in PHePT ATk fines, By halggmo Ry o by dir alkekp Ellpxyalioxy,
groups are g ToRLRbAYY cthBh QRS RO AR OAFAd3
PCT/uszooslg%%gggﬁyby -Cﬁ}:/?:l—fl or -C=C-, and/or one or

nmore - CH2- gmnimopsthal, emimwelkyl, epinaabkeixy.ydizlsypminedhydroxyalkyl (e.g.,

or -NH (e.g. Nz hy net-nyl. g

nmet hyl benz yﬁ’,’dr%}g%ﬁé%% légéz}gyfa?ﬁlf %#@U%@%%getr %5’}{ I’hy%rg }r%%H«?XY’

met hyl enedi extbdxgnalybxycabonyl (e.p., rtiaitgoowytiongl, ghotyearbonyl),

which is saturated, rt.iall turated. or

unsat ur at ed?yan?re?wln ﬁlﬁgﬂilﬁr %@Xﬁ?‘ﬁ@&a@@ﬁ%’1§%Hy]y\ﬂli‘eé‘ﬁx5étcyd°alkyl’

least 1 ringyvPleQMphnyAhabhth§l, 8hd SiphdtlyDhet¥Bar1) o Sombinations

unsubstituted or substituted one or fore tinés by

hal ogen, thereof (e.g., substituted or unsubstituted phenyl and naphthyl,
methylphenyl, chlorophenyl, fluorophenyl, vinylphenyl, cyanophenyl,
methylenedioxophenyl, ethylphenyl, dichlorophenyl, carboxyphenyl,
ethoxycarbonylphenyl, dimethylpheny!, hydroxymethylphenyl,
nitrophenyl, aminophenyl, etc.),

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, wherein the arylalkyl radical is unsubstituted or
substituted, in the aryl portion, one or more times by halogen,
trifluoromethyl, CF30, nitro, amino, alkyl, alkoxy, amino, alkylamino,
dialkylamino, or combinations thereof, and/or substituted in the alkyl
portion by halogen, cyano, methyl, or combinations thereof, wherein in the

alkyl portion one or more ~-CH,CH,- groups are each optionally replaced



al kyl, hydroxy, al koxy, al koxyal koxy, nitro,
nmet hyl enedi oxy, 10 et hyl enedi oxy, trifluoronethyl,

warnmamderasi nonmet hyl , ami noal kyl, am noal koxy PCT/US2003/036986
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di al kyl am no, hydroxyal kyl (e.g., hydroxynethyl),
hydroxam c acid, tetrazol e-5-yl, hydroxyal koxy,
car boxy, al koxycarbonyl (e.g., tert-butyl oxycarbonyl,
et hoxycar bonyl ), cyano acyl, al kylthi o,
al kyl sul finyl, kyl sul fonyl, phenoxy, or_conbi nations
thereof (e. @y, -cmscﬁx, of dy#C-, @md/@rrwlle or m@r@aﬁfhy Broups are each
qgui nol i nyl,
, é’Pﬁ &}%’&’1& ?%IACQ?Y] lby -GY &J (g %R fni&%g%?eﬁ{ﬁ, phenpropyl,

t hi azol yl, or a erocycl e-

wherein the ﬂmm;ehsemzylchiemopylfehzyﬂntrﬂlmr&mthylabﬁﬂyl

partially satu Wﬁ unsaturated, and has 5 to 10

ring atons iPPUERATRS °§?ben§ﬂ?8 st 1 ring atomis a N, 0

or S atom and the al kyl portion which is branched or
unbranched and has 1 to 5 carbon atons, the

het er ocycl e-adietejacyclig grapp, ivdrehnis siygrated, pastialbysaturated or unsaturated,

substi tuted hg{f]lﬁ Qo Wf"ﬁ Fﬂoﬁﬁ%&%ﬂwﬁ%ﬁe@ﬁﬁ%ﬁ&%&h'1§:an N,OorS
portion by ha éen, a % , al koxy, cyano,
trifl uor onetatoph, ,wlﬁd?ﬁ@unsu‘bbtitoted or) substimtadroos onoyd tamesy, halogen,

di al kyl am no atio eof and/ ar .25
subst?tutedaﬁﬁ?@ﬁ °§V cmgogﬁq §%ﬁng§5ﬁnm3§gﬁ%y’or
methyl or  GefjinBdbk® mﬁﬂﬁda&h@tﬁm ﬁ@mg ammmteﬂ;yl aﬁﬁﬁaalkyl

pyridyl propyl, nethyl |dylnet etc.
singl e bond 2stneallgry dlaﬁwﬂar@np mydtha’alkﬁdpéaﬂlyqirswﬁgthﬂ)

to 8 carbony 1
are each opt ong‘%ﬂf%?lgm?aceégg&m %é/ﬂfox%E@xy, %X}g afkdkoarbony
- S@- - NRS{¢.g; SOt loxychiiSad; cthe:SCRINREY), cyaﬂ’dRES@,Zalkyltluo
- , 10 mﬁﬁf’—‘[‘.fOAr?élHﬁrr/ 8003/03 98 - NR5

CC]\IKS— i at 101S
OE:O NHEI_SNH ﬁgfid thre@ycli,_ilzaﬁ'aﬁnyl qﬁﬁblgl&l G@qﬁ}mlm@ ﬁﬁmldmyl
- S02- NH- CHImidpzatyl, thizzolletsp 0. | - CHp- NH- co

-CO NH CH2-, -S02-NH, 5 CH2- NH- S2-,

- CH2CH2CH2- SO2- NH- | -CONH-SOZ-, - S2-, - SA2NHCO ,
etc.); 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, trifluoromethyl, 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., pyﬁdylmethyl, pyridylpropyl,
methylpridylmethyl, etc.);

L is a single bond or a divalent aliphatic radical having 1 to 8 carbon atoms

wherein one or more -CH,- groups are each optionally replaced by -O-,

-S-, -SO-, -80,-, -NR’-, -SO,NH-, -NHSO;-, -SO,NR’-, - NR’SO;-, -CO-,

10



RS is H 10 alkyl having 1 to 8, preferably 1 to 4
carbon atons, which is branched or unbranched and

wohiedv46a3unsubsti t ut ed or substituted one or ROTAIS2003/036986
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times by hal ogen, Cl-4-alkyl, C1-4-al koxy, oxo, or

conbi nations thereof (e.g., nmethyl, ethyl, propyl,

etc.), 15 aryl having 6 to 14 carbon atons and which

is unsubstituted or substituted one or nore tinmes by

hal ogen, alkylé hydr oxy, al koxy, al koxyal koxy, nitro,

met hyl enedi aXR C@4, HYONREHINHGONH- +OGONGHeNHIQO-arf GRNH-, -

am nonet hyl i.hoal 1 hoal ko di akky K No, :
hydroxyalkyﬁcggﬁgiqu%té?§§V%§vh'P¢%Th¢§?bi§§g%“égﬁj,“_CO
t leL razol eb 5Nb|l—, -NH@@XMM%EHZ]ZQIW-D@EJ&;CHZ—O-, -SO,-NH-

al koxycar bon e.g., tert-butyl oxycarbony

et hoxycar boﬁﬁh?,{b{gy Q,I{Zggﬁe/‘l()," 'QH@SMEI 'Q)‘,’ 'éo'NH'CHZ" -SO,-NH-, -
al kyl sul fin ke sul NIRU j -
unsubstitutg%hgﬂgﬁ¥%’anggggg%?ﬁ§ﬁg2ag?h$$%ﬁgﬁ§FQHQKb’
chor ophenyl -SOMNHGWegteanyl , vi nyl phenyl, cyanophenyl,

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

car boxyphenyl , et hoxycarbonyl phenyl, 25

di met hy@°phenyH, hydroxynet hyl phenyl, nitrophenyl,

am nophenyl, etc.), or arylalkyl having 7 to 19

carbon atons, wherein the aryl portion has 6 to 14

carbon atons and the al kyl portion, which is branched

or unbranchegl Rasng L J\Bre280KI4 Q46 3 Larbon atoms, which is branched or
PCT/ US2003/ 036986 1 to carbon atons, wherein the

aryl al kyl r aabigaghefl ndwhishds msubstidntert or syubgiduted greer Mot times

the aryl popli T €A1k Y, P&l 8 ions thereof (e.g.

trifIuoronePk??@gﬁgg?fqﬁffr6f am no, éﬁks%, alﬁgiy, (e.g

am no, al kymnsthyhcthyldirapydt@api no, or conbi nati ons

thereof, and/or substituted in the alkyl 5 portion by

hal ogen, cyano, nethyl, oi conbinations thereof,

wherein in the alkyl portion one or nore - CH2CH2-

groups are each optionally replaced by -CH=CH or -C

= G, and/ omryheviog 6 tot4catBatoms endoshigh & waahstituted or substituted

optionally replaced by -0- or -N €. 0. nz

pﬁen et hyl ?/ r%tg ﬂ]bmajﬁ)ﬂrges by haﬂ)gen, ahI{-yl, (hydl%xy, ak?l?oxy\,/ alkoxyalkoxy,
nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, amino,
aminomethyl, aminoalkyl, aminoalkoxy dialkylamino, hydroxyalkyl (e.g.,
hydroxymethyl), hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy,
carboxy, alkoxycarbonyl (e.g., tert-butyloxycarbonyl, ethoxycarbonyl),
cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, (e.g., substituted or
unsubstituted phenyl and naphthyl, methylphenyl, chlorophenyl,
fluorophenyl, vinylphenyl, cyanophenyl, methylenedioxophenyl,
ethylphenyl, dichlorophenyl, carboxyphenyl, ethoxycarbonylphenyl,
dimethylphenyl, hydroxymethylphenyl, nitrophenyl, aminophenyl, etc.),

or

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

11



nmet hyl benzyl, nethoxybenzyl, trfluoronethyl, benzyl,
10 net hyl enedi oxobenzyl, etc.); R6 is H, hal ogen,

weal2boslo4biasi ng 1 to 4 carbon atomns, al koxy havi RgTAISR@3436986
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carbon atons, CN, or hydroxyl; 15 R7 is H, alkyl

having 1 to 8 carbon atonms, which is branched or
unbranched and which is unsubstituted or substituted
one or nore tines by hal ogen, cyano, hydroxy,

Cl- 4-al koxy, or conbinations thereof 20 cycl oal kyl

havi ng 3 t ol 103 casbert atpmi) whegein dxe@rﬂdkwd@ahms'%mteﬂqd or

IS unsubst|tut o] L tute ' by
ol ogen. _hy Sl R BT AdHbE R fimfle (LS HalliRn
car bon at onaiflustdaastlyyl NERIO) @itto, txmind, akylbalkoxygtoim, aliaylamino,

Cycl oal kyl AR PRATR-cortbigaions (RFQTalos 5t gedp the alky

carbon at ongerti¥hbe RalbSen, Byb PRbthyLbiEhnMintiehs tHetddt, Sfherein in the
in the cycloal kyl” portion and/or the al kyl portion

one or nor ealkylmestianoneair stpen-Clnd1z- Exprpoare kgalr apgignally replaced
Cl- 4- al kyl, 4~al koxy ~or ' L.ons ~he

(e.g., cycl %g?ﬁy?%e ;/q)é,co %%Fg%iﬁc}éj ngﬁgﬁsﬁéstaéé fa}c}l

12 WO 2004/ 6gttohaBy feplhctdS20T8/ 0 388 . g. Aenkzylnplwinadyb phanpropyl,
14 carbon ato which js unsubstjtute r. suhstituted

one or nor ’élegg’]r?égzyﬂr)mﬁh?’@é@‘?ﬁye f’m&ﬁ%@’?’ i,

hydroxy, al k@iylenBdibidbenzyl®idly | enedi oxy,

et hyl enedi oxy, “cyano, or "conbinations thereof (e.g., 5
nmet hyl phenyl , net hoxyphenyl, chl orophenyl, etc.),
arylalkyl in which the aryl portion has 6 to 14 carbon

atoms gnd t Gy gkl RGA hikRe 1 WY EbdrSathaNaRRY H¥ing 1 to 4
ﬁh $¥§1 he

unbranched, has 17to 5 car atons, Wwherein
aryl al kyl r edbaedtoins, G subydioxylt ed or is substituted
in the aryl 10 portion one or nore tines by hal ogen,
CF3, OCF3, al kyl, hydroxy, al koxy,

R’ isH,

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,

hydroxy, C;~4~alkoxy, or combinations thereof

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, alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon

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

cycloalkylalkyl having 4 to 16, preferably 4 to 12 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, C;~-alkyl,
C,~s-alkoxy or combinations thereof (e.g., cyclopentylmethyl,

cyclopropylmethyl, etc.),

12



nitro, cyano, nethyl enedi oxy, ethylenedi oxy, or
conbi nations thereof, and wherein in the alkyl

woaondgiasiene or nore - CH2CH2- groups are each PCT/US2003/036986
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optionally replaced by -CH=CH or -C=C, and/or one or
nore -CH2- groups are each optionally replaced by -0-
or -NH and/or the alkyl 15 portion is optionally
substituted by hal ogen, oxo, hydroxy, cyano, or

conbi nations thereof (e.g., phenylethyl, phenyl propyl,
phenyl butyl, nethoxyphenyl et hyl, nethoxyphenyl propyl,

O o op ey b g Gl PR AL BB b7 bt one
chl or opheny bamoreghéyy, habdgen,)CF; A0CE:, ik hodipry,iatkoxy, nitro,
group, which is saturated, partially saturated or

unsat ur at ed ,meﬂﬁ’éfiﬂeaﬂﬁx!‘y eFIB’lGPG&PWy §Y4H% RECcqmbingiions, thereof (e.g.,

least 1 ringhofityBiRehyl, ARhDkyfhel, chlorBhiRmyl, Wiych i's
unsubstituted or substituteed one or nhore tines by
hal ogen, al kyl, hydroxy, al koxy, al koxyal koxy, nitro,

et hyl ene_di 8{% llﬁéén %Wltl%qq'gl' Qo Has i6ft1) Y91 QL Qt\/)iﬂs and the alkyl
am no, am no 1 I am noat Jf, am noal koxy
di al kyl am neortioy dwhixly &l beytichédorgmbranylebdphasrietolfydajbon atoms,

hydroxanmi c acid, tetrazole-5-yl, hydr.oxyal koxy, . .
chrboxy. ol RORFIbE SR falepl 18 wdb B o sty the arl
et hoxycar bopyibn of¥ 8f@oredfids by dhio¥td, IR OCFs;, alkyl, hydroxy, alkoxy,
al kyl sul finyl, al kylsul fonyl, phenoxy, or conbi nations

t her eof (e. §itro, aomp anethgerdisiyr ehylenedingy elombingtions /thereof, and
o Gazolyi , AR i BB o Horg TR ol ro cach

PCT/ US2003/ 6@88By rapldeed by oCieCTd- o H5HC-gmdlop oneubemnaien CH,-
Satur at ed_ P HSHE gra Gtion i HEEI - o i Gt ghation

and " he al kb {on E oPiobLBRBIRALE By Ailofin, Dy ol @, or

has 1 to 5 edpbasfices drescof (he, Plenpletvl ehenydpiepyl, plregtibutyl,
! bt . . !
the het or oc ToRSphyBRE ket GhR0Brdhy. I Fodani?

aryl, al kyl ¢hlatokbenylproyydmhenylethédyl,ghenetyiethlyl, phenoxybutyl,
chlorophenoxyethyl, chlorophenylaminoethyl, 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 an N, O or S
atom, 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 (e.g., hydroxymethyl),
hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl
(e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio,
alkylsulfinyl, alkylsulfonyl, phenoxy, or combinations thereof (e.g.,
tetrahydrofuranyl, pyridyl, thienyl, pyrazinyl, quinolinyl, isoquinolinyl,
pyrimidinyl, imidazolyl, thiazolyl, etc.), or

13



nitro, oxo, or conbinations thereof, wherein in the
al kyl portion one or nore -CH2CH2- groups are each

woptismaeliBy replaced by -CH=CH or 10 -C=C-, aRdiaIS2098836986

10

15

20

25

or nore -CH2- groups are each optionally replaced by -
0- or -NH and/or the alkyl portion is optionally
substituted by hal ogen, oxo, hydroxy, cyano, or

conbi nations thereof (e.g., pyridylethyl,
pydri dyl propyl, nethyl pi perazinylethyl, etc.); 15 R8
is H or alkyl having 1 to 4 carbon atons, which is

branched or a%&‘i%é}@%ﬁa?kg@%#g}g@%é;aﬁ't e ﬁ@?&gagc;ig hg}ti%g idaturated,

substituted one al ogen,
and/ or Cl- 4-pattlaly gat(uateg.or uadBirat@d ldbid haH-®, 10GHS; atemhe in)which at

o one O Ry g SRR B PR g AR  Branchd o
al kyl thi o, unbeacfed&as Badietsl N@rbbntaords, BRI HRERoFCRMBlkyl group is
which is branched or unbranched and which is ] _
unsubst i t ut 8substigtedor shstibipdone opmoreiimerindhe hateecyslic portion

hal ogen (e. gyvh alla :

2004/ 046113 Ecgrt/; B OB sk aligg éy%ﬁ% Sifgqromethyl,
whi ch i s br attsheyo,®r combinatimk debreni,dvinéio in the alkyl portion one or
unsubsti t ut or tituted one or. e ti by,

hal ogen (e.é%?eéﬂéggiéﬂﬁﬂPS%?nge 89%538?P¥ég¥?¥)55—0H'0r
--7< R11 X o€=C=; ¥ndRd2oneRt Inor-CH Ll ZrdupRark dash ?)tﬁihalﬁ ¥laced by -
having 1 to 4 carhon atoms, which is branched or

unbr anched, Caé-MH: &r/ordhe slkipertionys epfiasnlly substiuadibedhalogen,
one or nor e ok HdroxPYeyBAd, 08 Emlifiathns tekkde (S5 yridyfetayl,

etc.);
pydridylpropyl, methylpiperazinylethyl, etc.);

RS 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, cyano,
and/or Ci-s-alkoxy (e.g., CHs, C;Hs, CHF;, CF3, etc.), and one or more -
CH,CHj;- groups can be replaced in each case by -CH=CH- or -C=C-;

R’ 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 (e.g., OCH;, OCHF,, OCF;, etc.);

14



10 R12 is alkyl having 1 to 6 carbon atonms, which is
branched or unbranched, and which is unsubstituted or

weubsHututed one or nore tinmes by hal ogen (e. grCT/USKB3/036986
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CHF2, CF3, etc.); 15 R13 is alkyl having 1 to 6 carbon
atons, which is branched or unbranched, and which is
unsubstituted or substituted one or nore tines by

hal ogen (e.g., CH3, CHF2, CF3, etc.); X and Y are

each |ndependently O or S; and 20 Gis al kyl ene
havi ng R t 0iszCExEbonlkyltwich Whrmhﬁtonmbmshddtanﬂédnﬁkls

substituted ong

har rmceut | By ed B furh Rl ofY o PhEs 13 0fiogen (e CHL
optical |y acHReCEQapPYWIds can be in the formof one
of their separate _enantionmers or in the form of

m xt ures thereof, Yncludlng racem c m xtures. 15 WO
2004/ 046113 PCTﬁﬂé2Q©3/036986 Correspondi ng conpounds
in which the R'atok of tdne pyridyl ring is not in
nitroxide formare disclosed in related applications
Serial No. 10/051,309, filed January 22, 2002, Serial
No. 60/ 396, 72 Y+ July 19, 2002, and Serial No.

10/ 622, 117, ﬁrtéé 5 July 18, 2003, the entire

di scl osures gff whX-eiR'ar e i ncorporated herein by
reference. The conpounds of the present invention are
effective in inhibiting, or nodulating the activity
of PDE4 in animals, e.g., mammal s, especially humans.
These conpounds exhi bit neurol ogical activity,
especi al |y where such activity affects cognition,

i ncl udigng 19,  apgnti8fMy rmeé g?iﬁ%%lsc%ﬁﬁlﬂ@ﬁ%néﬁeh br

al so be effective in tr a I ng di seases where

decreased cAmﬁwmmwéhmdamﬂmunummbﬂdmbdhr&mNMGwd®esommmEﬁan
is not limted to infl y i seases. These
conpounds nh¥ggP§%l @hgﬁgﬁﬁﬁ §(:ﬁt%88pressants, or be
useful in treating cognitive and negative synptons of
schi zophyenia. 15 Assays for determ ning

i nhi bi & ng #Alixhibeyingd tQ/\é F?rb%at@@ﬁae"&]il?hr}Stbﬁalﬁhe‘bESEmhmmhed and
| nhi bi ting gatdnsk % uﬁﬁﬁ!ut%@ l)les(ﬁbbﬁ’thtteﬁ ofid of betinkds b hBldEen (e.g.,

4 isoenzynmes are own wt
CH;, CHF,, CFs, 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.,

CH;, CHF,, CFs, CtC.);
X and Y are each independently O or S; and

G is alkylene having 2 to 7 carbon atoms which is unsubstituted or

substituted one or more times by halogen; and

pharmaceutically acceptable salts thereof;
wherein optically active compounds can be in the form of one of their separate

enantiomers or in the form of mixtures thereof, including racemic mixtures.

15



art. See, e.g., US 6,136,821, the disclosure of which
is incorporated herein by reference. According to a

wouoddvasiiaspect of the invention there are prorCuas2003/036986

10

15

20

25

30

conmpounds 20 useful as internediates for the

producti on of the PDE4 inhibitors described herein

(e.g., PDE4 inhibitors of Formulas I-111) and/or

useful for the synthesis of radio-I|abeled anal ogs of

the PDE4 inhibitors with in this application. Thus,

there are provided internediate conpounds whi ch

correspond to .25 co rul a 1, wher

and. R CaPEmeBaE sOPRUEHS tHuRien B§ Y B P It g notin
Rhittoxidd, fok® bfe-ditelgsbdl irﬂ’éla&)ﬂapplk@&hons SuiiaBING Ui Of @JLED filed January

phenol i c protect Suitable pheno

D P31 21001 St Mo Bocblod v ab, 2008, alaengl Mo- 104522.117, iled
GrEIEN8; 2003V ¥he 3Ake WcRrsureEofSyMMbh afdiRdoRSdrhi¥e n&FeRURSefelt

O gn?czggntﬁe5|§ 3r§mﬁd?t|on aJé hn rIey & S gﬁiee Hee:
1999 pp. 246-293. These i ntermedi ates are al so useful
for the synthesis of radio-|abeled 30 conpounds, such

2 o oS e i B & o

ptiat ;edtitngf IQDE@m anirdals eeag:tmmglnals,eespasallﬁlanmnsdlﬂmmnmhpounds
in ich is, Hwth suitable ig-labelled .. . :
é%l@ﬁp rclagish! 481G OBl £ B LA S AL U Sy iopoincluding
r%f SinimBhorye OTHREIEHEnfous k@il IcHI sl el dFfet i in itfRatdiyl di®aSes where
ET |naE|ng studiies, and for in vivo, ex vivo,

and
| | Roaratede v aveimiobisd. Shisjtaciudse Byt i st lpied to inflammatory

oPSERSEE. IR BT Ry M Al ARG eist GO RO A in reating
debgmitirck dndmefaivesymplomshotischi@phenid, tert- 10

but yl di met hyl si |l yl oxy-, or a suitable phenolic

protecting group. Suitable phenolic protecting groups

are described, for exanple, in Geene, T.W and Wits,

P. G M Assdys fdreleternihidg RIDIP inhibitify ganitg aSyell hesletiviy of PDE 4

og%laEdl Sl gc\]g/t#?l\m\zllgi l&aigoﬁ%tys g{l ;ﬁ@%@%ﬁ’gﬁg Fsozggzym46 eg gre known within the
| plrespediAtiess, 1@982ﬁm§c?osu1%%f Al 19 llrﬂ‘%rpofréi’éd R2&iA bl @dference.
or conbinatorial chémstry applications. Further,

these conpounds are useful 15 for the |ntroduct|on of

radi o- IA po%flﬁ‘lg%]g @urﬂ't%r %ectgcﬁ%e ifenfidthetd Q@@m@gﬁﬁ%&ﬁ&ms

I nternedl ateS are co hat are 1 n actordance
\Niute!ful_als yntenmesdianés fEDﬁthfcﬁiﬂcﬂom df the BDEL pihititost deR3ibed Hdrein (e.g.,
A?B'Etélli 1tors 09 i*’ omu?as?|1ﬁ9 or u%gﬂijism ttIPeast %esm of radio-labeled

analogs of the PDE4 inhibitors with in this application.

Thus, there are provided intermediate compounds which correspond to
compounds of Formula I, wherein R* and R® are as previously defined for Formula I, but
R' is H, tert-butyldimethylsilyl-, or a suitable phenolic protecting group. Suitable
phenolic protecting groups are described, for example, in Greene, T.W. and Wuts,
P.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;C-, "CH;- or 'CHs-, for example by removing the

16



useful for determ ning conpound tissue distribution in
animals, in PET imging studies, 20 and for in vivo,
woexoinMe,1zand in vitro binding studies are conmpouug2003/036986

according to Forrmulas I-11l wherein R3 is aryl and
the aryl structure contains a 14C atomin the ring, as
wel | as conmpounds of Fornmula Il in which RO is OCH3

in which the C atomis 14C or at |east one of the H
atons is 3H 25 Hal ogen herein refers to F, O Br,
a ptbtftctlng’lgefu@rané deabtihgib e resultang c«ﬁnmd@ whichIR¢yis H wiéh suitable

[rféfi‘? a?’ bs%e In{j UChf la 1 r| aﬁ!i%ar? ﬁ%ﬂ%%%}:’?e&ﬁmng

aﬁblﬁp@hﬂﬁissud‘diﬁﬁﬂmb@ ik }(ﬂn)nals[‘rﬁ@’.ESF @mﬁfgadtdckesaand for in vivo, ex vivo,
stralght-chain or branched-chain aliphatic

h§H4EE%V%BHﬁF§&F@§F having, for exanple, 1 to 12

5 carbon 30 atons, preferably 1 to 8 carbon atons,
especially 1 to 4 carbon atons. Suitable alkyl 17 WO
2004/ 046113 PCT/ US2003/ 036986 groups include nethyl,
et hyl, propyl, isopropyl, butyl, sec-butyl,
tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl,
d e C y I (Nyiﬂed ae dlt&fﬁﬂéxagel compbinels vﬁxdmﬂr&Spcmﬂ to compounds of

1ﬁ§, f Hﬂ}eﬁin gli(? I%p%e Igsn S%?l%gslé difi I}thfﬂls,]f WM but R? is H, tert-
1
10 bﬁt@hﬂlh%?ﬁﬂ%lmiﬂ- orla’ s%%ta%l? p}ééifghg Pﬁcﬁ%% Eﬁﬂby Bulta;blél-phenoléc

eProjicting groupe alsyesrsibbd; i s pyple, IrGivench§ ;wywywms P.G.M,

of %@?ﬁ?&é’?h st yﬁ?éagY n%?lﬁfe}“% 131 l‘rf&lﬁgﬂﬁg&p{]% Ipy & Sons, 1999, pp. 246-

Saodkt Cdmpmﬂldahk\y]uch; Rf)u;ﬁft al&msefal dsyintegnatigiss, & edesple] dvesdaffolds

ove ch are u tituted n one nor.e positi
b?p pﬁ{fﬂn ie DE e épa fgﬁgﬂgrya&g catlﬁgmrlg.ggppr tl@ig qgg%,are useful
15 aRdHR inkBdcyidh of rddp)- RBaNsucALS *Wr 6 e kY substi tuent s,
especially F and O . Al koxy neans al kyl - O groups and
al koxyal koxy means al kyl - O-al kyl -G groups in which
t he al
i scusorion PRETH AR ARRI L £ CARBRAAT 1 2 b BT BHE any one
| nt lFudmlmssi-mIrB)(yxcepit ﬂnath 1spfbp@>dyhtlohalt wdip;:lapdet ooyppoub8s that are

pt QX oct oxy, et hax thoxy et hox
ST ORI SRS Hly RoLE SR HBRGPE amr s of DBl eginging studies
20 gamum@r a ewﬁ%ia OviYo, adhd @t ﬁﬁ&meéihg’ﬂ sha¥idsyare compounds according to
al koxycar bonyl neans al kyl -O-CO in which the alkyl
pEeiptes Il v eralété% g &W&@W? AT Huctige gontpigg 2 - C atom’in the ring, as
di3HUS Eh g unﬁf‘%ﬁ?&%ﬁﬂd ¢ E"Fﬁ h&éﬁgﬁ‘ﬁ@%ﬁi@h the C atom is **C or at
et hoxycar bony pr opoxycar bonyl ,
t ast-dnabbshedhatomsyd °H.

25 Halogen herein refers to F, Cl, Br, and I. Preferred halogens are F and CI.

Alkyl, as a group or substituent per se or as part of a group or substituent (e.g.,
alkylamino, trialkylsilyloxy, aminoalkyl, hydroxyalkyl), means generally a straight-chain
or branched-chain aliphatic hydrocarbon radical having, for example, 1 to 12 carbon

30  atoms, preferably 1 to 8 carbon atoms, especially 1 to 4 carbon atoms. Suitable alkyl

17



20 Cycl oal kyl neans a nonocyclic, bicyclic or
tricyclic nonaromati c saturated hydrocarbon radica

woaviangedzt o 10 carbon atons, preferably 3 to 8crasbws369se

10

15

20

25

atons, especially 3 to 6 carbon atons. Suitable
cycl oal kyl groups include cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycl oheptyl, cyclooctyl,
nor bornyl, 1-decalin, 25 adamant-I|-yl, and

adamant - 2-yl . O her sui tabl e cycloalkyl groups_inc

ude
S grmlppmchydb methyil,cftgil,airdpyl,. ijopemt.yhutyl, sec-butyl, tert-butyl, pentyl hexyl,

E}Fﬁ/ ]l[ gitg 881%)1) hcﬁa)éylb}mc@ég}db %iflc‘i%{w p{)ﬂ‘{er examples of suitable alkyl
Spidu@k &cﬁ;]d@ Qnyk or Dlnieyh;ﬂ‘tﬁitﬁ, 12,10]1 t?ewt 2- dlmethylpropyl 1-ethylpropyl, 1-

s o S G AR g, -2

k
S S R

beﬂshmﬂbiwﬂnéuﬂhﬁ WWbﬁanﬁhﬁwah ﬁmﬂQWed by hal ogens

and/ or al kyl groups. Cycloal kyl al kyl refers to

cycl oal kyl -al kyl radicals in which the cycl oal kyl and

5 al kyl portions are in accordance with previous

di scussions. Suitable exanpl es include

cycl opSolpsitutet iyl guowps execlkod graups ardasqiibedabgye whigh gre substituted

b
S l{fbgl?ei quf Blé%lfj ’pgélécng%m goP g{an?ﬁe Ollial nd %5(5 l'gfdro@(gﬁ 'QYR1IQxy and/or

aro ¢ car
I agliroalHalesha ks ipfderfed substdudnias; bspema]ﬂpﬁnnd ﬁt eferably 6
to 12 10 carbon atons, especially 6 to 10 carbon
atons. Suitable aryl groups include phenyl, naphthyl
and bi phenyl. Substituted aryl groups include the

above- dggdyihads é‘lk%’l Ogg@ulﬁbsand\&moﬁfﬂall'dd)@ 16¢HDS hlktleDeﬂkﬂ#(e- groups
or nore tlnes or exanple aI%g
hy@lwbw;z the zﬁk]d(p;@ylonﬁ RHCAR acqqg}aﬁyq with e(ﬁejwlous schssion. Suitable

g( ?%gﬁfsyyahl@g}{ gﬁu f’ik L Kha a0 y,cytlﬁJxlﬂ’ﬁI@ﬂ&)@obutoxy, pentoxy,
VA Koxy. car boxy,  tyano,
aﬂlkmmh&mbqtom tgthoxpinasthaldy edioxymsthpxy, rpwpoxymethoxy, and

oS B RPN i

p Qﬂ&k%bcﬁ‘i@?mbﬁls aBET o0 dRMCiE WHidhthe hkyppscﬁmmnsm accordance with the

descriptions, Suitable exanples |nc
pipETvéQUsyliscussioeh ditatmRips mctw%@ ?af ﬁgwy%/ tbons,

D%ﬁgﬁ&_ oy Qﬂdﬂﬁﬁﬂd%g . 20 Fbteroaryl refers to

tlc eteroc C group havi ng one or two rings
and a

Cycloalkyl means a monocyclic, bicyclic or tricyclic nonaromatic saturated
hydrocarbon radical having 3 to 10 carbon atoms, preferably 3 to 8 carbon atoms,
especially 3 to 6 carbon atoms. Suitable cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, norbornyl, 1-decalin,
adamant-1-yl, and adamant-2-yl. Other suitable cycloalkyl groups include spiropentyl,
bicyclo[2.1.0]pentyl, bicyclo[3.1.0Thexyl, spiro[2.4]heptyl, spiro[2.5]octyl,
bicyclo[5.1.0]octyl, spiro[2.6]nonyl, bicyclo[2.2.0Thexyl, spiro[3.3]heptyl,
bicyclo[4.2.0Joctyl, and spiro[3.5]nonyl. Preferred cycloalklyl groups are cyclopropyl,

18



total nunmber of 5 to 10 ring atons wherein at | east
one of the ring atons is a heteroatom Preferably,

woOheodwaémsoaryl group contains 1 to 3, especi aPCy/ub2a5/036986

10

15

20

25

30

2, hetero-ring atons which are selected fromN, 0 and
S. Suitable heteroaryl groups include furyl, thienyl,
25 pyrrolyl, pyrazolyl, imdazolyl, triazolyl,
tetrazolyl, dithialyl, oxathialyl, isoxazolyl,

oxazol yl, thiazolyl, |soth|azolyl oxadi azol yl ,

om@lppecnibdlayd cyadohsxglz dlhg Icycloadbylmr‘amay lbe suliskfuded, fxekgple,
YL ihked AYSBEL Do A LALNYT - Pyrazinyl

trrazin Z|Hyl oxath|a2|nyl,
oxad|a2|nyl benzofuranyl |sobenzofuranyl,

t hi ona en ot hi on enyl| doly].,

i soi ndﬂ}yﬂal Saliarish 5H5H 10 qy@ﬁfﬁ@@%&ﬁd}ﬁwﬁs Butbich Heggloalkyl and
3QuBepetibh AL H’a{ccoﬂaﬁﬁb@vﬁﬂi bR HbousRstsi R¥ltable examples include
benzopyranyl , quinolinyl, 'isoquinolinyl, cinnolinyl,

qebeleptepylmethyl sndayelepentimeiiyl. and benzoxazinyl, e.g..
2-thienyl, 3-thienyl, 2-, 19 WO 2004/ 046113

PCT/ US2003/ 036986 ~3- or 4- pyridyl, 2-, 3-, 4-, 5-,
6- 7- Aoyl, & dgronmbi supbtituan gerlse or 3s partilof a gvoup 6rs,ub§trtumt refers to

- |so i nolin tituted he refer
h Q{l 819 paré @%&bg raﬁggﬁ?qn&aé@n&é & i_,l? ataliné, pr eraﬁof)y é to 12

Sehsbh bﬂéﬁfs‘ ésFecﬁ’a{lE/ Ol 1aboRa8RES Sf@ﬁrtablfa aryl g?é@ﬁpinﬁlude phenyl,
hal ogen, aryl, alkyl, al koxy, carbox ene,

c paptehyl apgd b1pb@rr.‘/én§wh$ytutedrﬁry1r%oum mlu%rfhm@oovmdﬁsmbmi AL groups
andhid Al ﬁ}ﬁl AARne g?ﬁagfe(%ﬁ}{&lb%sf r'ag%r}sﬂﬂg A gﬁ % & hé/droxy,

groups as descr i ove as ‘We Fon- Saro
c yikoky, nifrq upshydowrtimikpi atg/latediogpstmion alldybingng - chalk'gamino

ato r.efer abl elected from 10

o Lo B TRk Car. Be PRy i, aiShmio
Yk BRI WikylstiEsB1,00M phenoaykyl refers to a

het erocycl e-al kyl -group wherein the heterocyclic and

al kyl portions are in accordance with the previous
e
Ehi eny ! Er o B PP Lo AEY Pyt pogiops arein
1 ECdogiaqcn wih Ithmirq:mwsylescri@apns duiitgbla ez@abplesineldde benzyl 1-
{ { - Ll I
o PhSHRIVE 2Tl BB SR PRRGoE RS PeaOL AP aip By B

preferably 6 to 10 carbon atons, wherein the ring
structure(s) .contains at | east one C=C hond. Suitable
exanp| BSeEagy efere e o pramatn eicroeyrlic grpdigying one or two rings and a

C Y&él%ﬂﬁfﬁ%%ﬁ“%' 10 rin@ Ll HIEQaA R AE B}{fllgoptﬂg hg gﬁ)ﬁwgs ¥ heteroatom.

kenyl refers to Straight-chaln or branc ain
aPrqﬁrablydhc heleoatys goop cantaing § t@3, especially 1 or 2, hetero-ring atoms

which are selected from N, O and S. Suitable heteroaryl groups include furyl, thienyl,
pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, dithialyl, oxathialyl, isoxazolyl,
oxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 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, and benzoxazinyl, e.g., 2-thienyl, 3-thienyl, 2-,
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to 12 carbon atons in which one or nore - CH2- CH2-
structures are each replaced by - CH=CH . Suitable

walbeyb1igr oups are ethenyl, 1 -propenyl, PCT/US2003/036986
2-nmet hyl ethenyl, 1 -butene, 2- 25 butene, 1-pentenyl,
and 2-pentenyl. Alkynyl refers to straight-chain or
branched-chain aliphatic radicals containing 2 to 12
carbon atons in which one or nore -CH2-CH2- structures
are each replaced by -C=C-. Suitable al kynyl groups
ar3e oed-pyndyl, 2-p3-ofby Oy (6;, 7t obBiquimplinylaand 12- bud-y By 6=, 7301 80
WO 2004{gﬁ6113 PCT/ US2003/ 036986 Acyl refers to
aPANBY" ™ Yadi cal s having 1 to 13 carbon atons in which
the al kyl portion can be substituted by hal ogen,

al kyl, aryl and/or al kgxy, or_aroyl radicals_havin 7.
Co 15 SHPHUHCRRTHRAD LR boring hterapiy £598PY e opge which are

5 SUbsdibdeHtif %@%lnécfrgg;aﬁm kcﬁ’exarﬁﬁls,%ﬁfgferé,?drn%i?/ %lk?l[‘ 8ikO%y, carboxy,

al koxy. Suita groups I ncl ude acet

.
pmagtiydenel ¢yaBo,uriflueropethah dittse nx® pninsaliglaming, ead diaﬁ(ylannm
radi cals preferably have 1 to 3 substituents,
especially 1 to 2 substituents. 10 In the conpounds

of For MstedodyclefRihclugle Attelaky lrogpoaddsaitied gbgveedsaveaildsyoi-
to 4 carbon atons which is optionall, substi%ut?d qX
h &R CYRRaF RIREISPYRRIE {58! e hetrasFifighgiom, pigferably selceted from

10 PR £l R lor RAmbR, ﬁ&@ﬁﬁ&&maﬁymﬁﬁgeﬂaing[ aridl fyridPaRREt hyl .
R2°is preferably cycloal kyl, particularly cycl opentyl.
15 R2 is also preferably aryl or arylalkyl,

‘i . ! _
ey HE B 60 eSS B0 B i
mahd atkypdvetiots,areciinl aoccaddne s with thqprevietddiscussibuesn (Budiphle examples are

henbytyl, = phenyl L, . ph thyl., ph I,
G yB FErcElg R BRI ey BRER By |

15 chdouephemyk@yhenyl, 20 chl orophenoxyet hyl,

chl or ophenypr opyl, met hoxyphenpropyl,

nmet hoxyphenbutyl, chl orophenbutyl, nitrophenbutyl,

chl or oghe: ] ' 2 ] :
pref or ST, ERaRRRL Y rborRilt ity e ndiarbipfh Minocyclic or
whioyblié¢ structmnssicostaining et @ cashwnstdans, prederatgmotto ¢0kabby atoms,

¢ %v%e?elgr? t)fmg %lg ’str&%&rle&p g(g(n ghse zﬁ%a’s’t én%d(?ib gc_x}/cf. ‘Suitable examples are

20  cyclopentenyl, cyclohexenyl, cyclohexadienyl, tetrahydronaphthenyl and indan-2-yl.

Alkenyl refers to straight-chain or branched-chain aliphatic radicals containing 2
to 12 carbon atoms in which one or more -CH,-CH,- structures are each replaced by -
CH=CH-. Suitable alkenyl groups are ethenyl, 1-propenyl, 2-methylethenyl, 1-butene, 2-

25  butene, 1-pentenyl, and 2-pentenyl.

Alkynyl refers to straight-chain or branched-chain aliphatic radicals containing 2
to 12 carbon atoms in which one or more -CH,-CH,- structures are each replaced by
-C=C-. Suitable alkynyl groups are ethynyl, propynyl, 1-butynyl, and 2-butynyl.

30
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25 R2 is also preferably an al kyl group having 1 to 8
carbon atons, especially 1 to 4 carbon atons, which

woosubet1dt ut ed or unsubstituted, e.g., mnethyl pCT/US2003/036986

di fluoronmethyl, trifluoronmethyl, and nmethoxyethyl. 21

WD 2004/ 046113 PCT/ US2003/ 036986 R2 is al so

preferably a heterocyclic or heterocycl e-al kyl group,
particularly radicals in which the heterocyclic group

has 5 to 6 ring atons and 1 to 2 hetero-ring ato

sel ectdevl refoimtpalkanoyhpdgalsdaging 1ited? sarpen eﬁowawimch the alkyl
P Jrﬁ%ﬁ f,egl' YOy stf&YtEc‘i% Milo% nrpél‘l[(%dhwypﬁ{ﬂlalko% rdrqa}‘(g)gtr{@(éa%s having

propyl, pI petazi ., Pl peraz nylet
n%td@d cpurlpmrmyﬂ veliitly the ar;dl pblhlxen lcarikee suBstitfited rbedfoRExample

irr@’?l Ud;ﬁﬁfl} %r @%’%p‘{f @%% o S‘}Fi‘fﬁ&fm}% acetyl, propionyl,

pie §ndbengggnylethenyl phenoxyethyl phenoxybut yl ,
phenylanlnoethyl i ndan- 2-yl, pyridylethyl, and

pyridyl propyl . 10 In the conpounds of Formulas I-111,

R3 is I Ci ;

oeny) SEAEIA R oM Yol IERETG K bR RARS kaberidly 1 t0 2
psubstithelitny| , pyridyl, quinolinyl, and isoquinolinyl,

whi ch in each case is unsubstituted or is substituted
one or nore times. Preferred substituents are OH, F,

., CH3thaddtjouhddstiFoasulad] ki an alk91 gmhl) haxa;hgmfera(bsya Cho 4
as 15 nmet hoxy. and et hoxy

CN, . vin CONHOH,
c&aﬁm ators WhicR Aeentiorgily @&H‘i“ted B¥ aale% pwé?rﬁfaﬁéluome or chlorine.
gfaﬁﬁfular RS ik re%r%l? RRlRlyY oPYfLSnedy1. Phenyl which in

case is substltuted or unsubsfituted. For
exanple R3 can be phenyl substituted by hal ogen,

OCCH aﬂ% grrefeg\g)l 2 cloarﬁcﬁdpdalrt% IU%TQUC\&%F@@- Is aryl,

especi‘al preferte nts include R4-
L-, e.g., R4-, R4 O, R4-CO, R4- NH-CO R4- S02- NH-,
R4- S02- NHCO- 02-NH a| kyl ene

NH2- al 1$<y1p amp@rab RALYA Pk 1 Mapt@g}arlyéﬂ‘%stltuted or unsubstituted
abHenir @h&\'ﬁhzﬁkﬁ)’iu‘ch ag%llﬂ%?l n{éﬂﬁiﬁéﬁfeﬁﬁdnétﬁ@@ih%ﬂﬁné}ﬁorophenyl

i ncl ude et hyl",
nphendhylc}m@pmpah ah@bml phsnylethenyl, phenoxyethyl, phenoxypropyl,

phenoxybutyl, chlorophenylethyl, methoxyphenylethyl, chlorophenylethenyl,
chlorophenoxyethyl, chlorophenypropyl, methoxyphenpropyl, methoxyphenbutyl,
chlorophenbutyl, nitrophenbutyl, chlorophenylaminoethyl, and the like.

R? is also preferably a partially unsaturated carbocyclic groups, which is
unsubstituted or substituted, particularly cyclohexenyl, cyclohexadienyl, indan-2-yl.

R? is also preferably an alkyl group having 1 to 8 carbon atoms, especially 1 to 4

carbon atoms, which is substituted or unsubstituted, e.g., methyl, difluoromethyl,

trifluoromethyl, and methoxyethyl.
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Wien R3 is aryl substituted by R4-S02-NH, it is
preferably a substituted phenyl group and R4 is

wonedsuehiBy net hyl, ethyl, propyl or phenyl. WeemuR3003936986

10

15

20

25
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aryl substituted by R4-S02- NH al kyl ene-O-, it is
preferably a 30 substituted phenyl. In such cases, R4
is preferably nethyl, ethyl, propyl or phenyl and

al kylene is preferably -CH2-, -CH2CH2- or CH2CH2CH2

22 WD 2004/ 046113 PCT/ US2003/ 036986 When R3 is ary
subst i tRitiaalspyreferably a heferqeycligraaheterasygle-allyd gioalaﬂ@aﬁculaﬂy

P hx%@%%lls i] Whieh @l{é he tic ﬁﬁsrﬁg ¥ Zgiga[t&idp gnd PR ?ﬁjfﬁero-nng

phenyl, "tetrazoly xaztnyl, pera

rfefthw ﬁﬂlwﬂafmm W, 0 Pyirs, el ,tetmhwvﬁ@m wtrohqh;aylr pyriralyl, |

ne 1 N er.

ey R B RSB pPeraiy ey ma?fszwﬁ%ﬂ
-0,

- Onethylpfgerazin§tdeyl anﬁﬂBGkE - CH2CH2CH2-, -
- CH2 O, - CH2CH2CH2- O, CH2NH-CH2CH20 oo
NH-, -NHCO, or -CONHSO2-. R6 is preferably H or F,

especi a}*réﬂérrﬂi R2 a8 c&ﬂ@;\)’eﬁﬁﬂfﬁé}i’% éroﬁ% yﬁr@Han rﬂelthox?%tg}rf]l,

can be an al kyl group prefera 2 to 4 ca
atyapwipyoheting, mwnetbﬂapheppmpblsphqnute@cenmjpheaioag@hwl phenoxybutyl,

f b h I
e S iRt B aor gl i el opentyl or

cyclohexyl. R8 is preferably H or alkyl having 1 to 4
car bon at orms, especi ally -C2H5. In the conpounds of

Formul g 1| | efera ko

car bon 1n 315 et RFEHEIE L R FR Rt BT L it agespectally

V\hih@ﬂyll SapHihs Y *bﬁﬂieﬁjdt ﬁdan@r Srabint, pyﬁlﬁm F@n q;Fgfdyl , GBi6linyl, and
nmes hal ogen, e.g. &,HS

prléqcymilpyl wtggh@]_ e@hgpwp uns(l_ibgﬁuted gm}sgbstmggi QuEOrimore times.

sl o FOIRGIUR, 058 G801 OAERIRTH oy ks

prméthw)abinyl ethoay), SN, syt CTHRIOH; CONIBOHGCONHy, efethyiinkdioxy, COOH,
i %%Binations thereof. R is preferably pyridyl or phenyl which in each case is

substituted or unsubstituted. For example, R> can be phenyl substituted by halogen,
COOH and/or CN.

In addition, when R? is aryl, especially, phenyl, preferred substituents include R*-
L-, e.g., R*-, R*-0-, R*-CO-, R*NH-CO-, R*-S0,-NH-, R*-S0,-NHCO-, R*-S0,-NH-
alkylene-O-, NH;-alkyl-NH-CO-, R*-alkylene-NH-CO-, and alkyl-CO-NH-alkyl-. Other
preferred substituents include methyl, ethyl, Cl, F, CN, OCH3, CF3, amino, nitro, CH,OH
and COOH.

When R? is aryl substituted by R*-SO,-NH-, it is preferably a substituted phenyl
group and R* is preferably methyl, ethyl, propyl or phenyl.

When R?is aryl substituted by R*-SO,-NH-alkylene-O-, it is preferably a
substituted phenyl. In such cases, R? is preferably methyl, ethyl, propyl or phenyl and
alkylene is preferably —CH,-, -CH,CH,- or —-CH,CH,CH>-.
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23 WD 2004/ 046113 PCT/ US2003/ 036986 I n addition,
preferred PDE4 inhibitors in accordance with the

wonvewueas are conpounds descri bed by subf or muPas/us2003/036986
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la-1x, Ila-11f, and Illa-111e which correspond,
respectfively, to Formulas I-111 but exhibit the
followng preferred groups: 5 la RL is nethyl or CHFZ;
R2 is al kyl, al kenyl, alkynyl, cycloal kyl, aryl al kyl,
het erocycl e-al kyl , cycl oal kyl al kyl, aryl, or
heterocyclic, in each case substituted or

T S et

each case unsubs
nehdey,| prﬁfbrréﬂ-l‘é'? groap‘ﬂ'hnaﬂde: phenyk; tetmaealyly bxaziphik Diperazinyl,

T S e e

(%@h}ﬁﬁfyé@ﬁ]ﬁ r%dﬂ!?s’&iﬁ ferablyCa é?ﬂglé BoﬁHEtd)é{LCQf Q4F2; -GndH,-, -

i s cyclop entél cy cIo | met

;fer@ﬂz Blry tCH2 ﬁHn@Hz:Eﬂ :aﬂH,z :rpd,yJ[Cé/{WH)CH&Hz O-, -CO-

(§ﬁ§ ?%?(92959Q¥trany?;tlgﬁgaggyls aryl or heteroaryl,

in each case substituted or unsubstituted. 25 Id R1

Substi Rt g E b Ty yi of heteroaryl . 1o

Rl is nmethyl; 30 R2 is cyclopentyl; and R3 is phenyl

which is substituted or unsubﬁtltu 24
In the compounds of Formula II, 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 -CoHs.

In the compounds of Formula I1I, R’ is preferably alkoxy 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., -OCHj; or -OC,Hs.

R is preferably -CO-C,.4-alkyl, e.g., -COCHi.

R'! is preferably -CH;.

R'?and R are each independently preferably -CHj3 or -CH,CHj.

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

G is preferably -CH,CH,-.

23



WD 2004/ 046113 PCT/ US2003/036986 If R is nethyl; R2
is cyclopentyl; and R3 is phenyl or phenyl substituted

woi2bduoket1® 3 substituents. 5 1g R is nethyl; PB2/US3003/036986
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15

20
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cycl opentyl; and R3 is phenyl, naphthyl, biphenyl,
pyridyl, pyrimdinyl, thiazolyl, pyrazinyl,

qgui nolinyl, or isoquinolinyl, in each case substituted
or 10 unsubstituted. Ih RL is methyl or CHF2. Ii Rl
is methyl or CHF2, and 15 Bis NO [|j Rl is nethyl

or CHF2, and R2 is cyclopentyl, CHF2,

c)e) SEESRUE PefereB L s BRI Pl pFprionar
( 3Bhpbgids abseﬁbétf b sb¥dninulas 201, KIaHIf husd IRt hwiteh cﬁh‘ﬂéé’pond
Bis NO and R2 is ¢ clopen

cy@apeqaﬁwwﬁ@pﬁwas by hnay 1%‘16 feﬂmgemfa‘.rqdygrzups
pyridylethyl), or tetrahydrofuranyl (particularly

(3R)-tetrahydrofuranyl). 25 11 Rl is nethyl or CHF2,
and R3Ia s 3Rbjsmethyl awCHhenyl, which in each case is

substi t ut ed,or Substit : ' alk
CHF2, B is™NY ghagf?%t Wo%%g’fmgrylbﬁym&%ky&g alkyl,
PCT/ US2003/ Gﬁﬁwlﬁylalkyl, aryl, or heterocyclic, in each case substituted or
unsubstituted; and
R? is aryl or heteroaryl, in each case

substituted or unsubstituted.

Ib Rlis methyl or CHF,; and
R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl
(particularly 2-pyridylethyl), or tetrahydrofuranyl
(particularly (3R)-tetrahydrofuranyl).

Ic R!is methyl or CHF»; and
R? is cyclopentyl, CHF;, cyclopropylmethyl, pyridylethyl
(particularly 2-pyridylethyl), or tetrahydrofuranyl
(particularly (3R)-tetrahydrofuranyl); and
R? is aryl or heteroaryl, in each case

substituted or unsubstituted.

Id  R'is methyl or CHF;
R? is cyclopentyl; and
R? is substituted or unsubstituted aryl or heteroaryl.

Ie R} is methyl;

R” is cyclopentyl; and
R? is phenyl which is substituted or unsubstituted.
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R3 is 3-pyridyl or phenyl, which in each case is
substituted or wunsubstituted. In R is nethyl or

wOlbR/046118%2 i s cycl opentyl, CHF2, cycl opropyl nmeChgis2003/036986

10

15

20

25

30

pyridylethyl (particularly 2- pyridylethyl), or
tetrahydrofuranyl (particularly
(3R)-tetrahydrofuranyl), and R3 is 3-pyridyl or
phenyl, which in each case is substituted or
unsubstituted. 10 lo Rl is nmethyl or CHF2, Bis NQ
R2 is cyclopentyl, CHF2, cycl opropyl nethyl,
pyridyﬁethykl&g&&&hgularly 2- pyridylethyl), or
tetrahydrofuganyl (particularly

(3R) - t et r ahBthscielopanipl)and 15 and R3 is 3-pyridyl or

phenyl, whigh. in each.case jS.substituted or.

unsubsti t utlgdl.S pF%nyaﬁr thenﬁes%lhé}tuts W&hﬁ%‘,’%ﬁﬁ%t%n% IS
phenyl which is substituted in the 3- or 4- position.
g R1 methyl or CHF2, Bis NNO and R3 is phenyl
whi ch k% SU%Q¥PF@E@d inthe 3- or 4- position. 25 Ir
Rl is met hyk? Qiy@hffediyl:Faal s cycl opentyl, CHFZ,

cycl opropyl nethyl,” pyridylethyl (particularly 2-

pyri dyl et hyﬁf is pbenyl, eephihyldbiphenyh pytidylpeyrinidinyh thigzolyl,

(3R -tetra r anylh. and 3 LS I Yo P
substit ut e(l;%? %Z?%)ﬁ’e -Oll%}’l’ q- IS%%L%Q({HH lh.m ea%%%sug%m%d or
2004/ 04611 3unkRaHstitiEzD03/ 036986

Ih R! is methyl or CHF,.

Ii Rlis methyl or CHF,, and
B is N-O.

J§] R'is methyl or CHF,, and
R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl (particularly 2-
pyridylethyl), or tetrahydrofuranyl (particularly (3R)-tetrahydrofuranyl).

Ik R' is methyl or CHF,,

B is N-O, and

R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl (particularly 2-

pyridylethyl), or tetrahydrofuranyl (particularly (3R)-tetrahydrofuranyl).
11 R!is methyl or CHF,, and ]
R? is 3-pyridyl or phenyl, which in each case is substituted or
unsubstituted.

Im  R'is methyl or CHF,,
B is N-O, and
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Is RL is nmethyl or CHF2, Bis NNO RZ is cyclopentyl,
CHF2, cycl opropyl nethyl, pyridylethyl (particularly 2-

woynogmbas hyl ), or tetrahydrofuranyl (particul Cityws2003/036986
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(3R)-tetrahydrofuranyl), 5 and R3 is phenyl which is
substituted in the 3- or 4- position. It Rl is nethyl

or CHF2, and R3 is 3-pyridyl, 3-COOH phenyl,

3-d - phenyl, 3-cyano-phenyl, 3- 10

et hyl sul f onani do- phenyl, 3-tetrazol -5-yl-phenyl,

3- hydr oxy rrelRﬁ}éI 3-pydshyt pheaylp yhicyih each caxedpsistiad or

4- cyano- phenyl bStlAtH &hyl sul f onam do phenyl

4-tetrazol - uI enyl, or 4-hydroxynet hyI phenyl. lu

RL is mathyl or CHF2 15Bis N-O, and R3 is

3-pyri 1 3-d -phenyl, 3-cyano-phenyl,

3- eth sul \Ro?‘ﬁam?ta Oﬁﬂﬁﬁli 3-tetrazol - 5- yl - phenyl ,

3- hydr oxy ey cycp,bsrﬁyﬂ CH% R:%lbﬂﬂbby]n{’et%ﬁ%ﬂwl (particularly 2-
4- cyano- phenyl , hyl sul fonam do-

4-tetrazol - Eylyd}d?ihléhyﬂlr tetr@hydquwwb@ﬁ@ﬂhgly(%Rq)ewgrﬁhydmﬁlranyl)
Iv RL is met, (¥ or CHF2, RZ is cyclopentyl, CHF2,

cycl opropyl nethyl, pyridyl ethyl (partlcularly 2-

pyri dyl et hyR} is Dpyridst vehetylofvlaichry bachpagetis subistittad or
(3R)-tetrah dr%furanyl) and 25 R3 is 3-pyridyl,
3- CCI]—I—pheni(ﬂJ phenyl 3-cyano- phenyl , 3-
et hyl sul f onam do phenyl 3-tetrazol -5-yl - phenyl
3- hydr oxynet hyl henyl , 4-pyridyl, 4- COO—l-phenyI
4- cyando pheﬁy{sm@tﬁﬂt%@ﬁ;l f onani do phenyl ,
4-tetrazol - yhzghenyl , or 4-hydroxynet hyI phenyl . 30
IWRllsrrehy ot CHF2 Bis NO 27
R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl (particularly 2-

pyridylethyl), or tetrahydrofuranyl (particularly (3R)-tetrahydrofuranyl),
and

R? is 3-pyridyl or phenyl, which in each case is substituted or
unsubstituted.

Ip  R'ismethyl or CHF,, and
R? is phenyl which is substituted in the 3- or 4- position.

Iq R! is methyl or CHF,
B is N-O, and
R is phenyl which is substituted in the 3- or 4- position.

Ir R! is methyl or CHF,,
R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl (particularly 2-
pyridylethyl), or tetrahydrofuranyl (particularly (3R)-tetrahydrofuranyl),
and

R? is phenyl which is substituted in the 3- or 4- position.
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WD 2004/ 046113 PCT/ US2003/ 036986 R2 is cycl opentyl,
CHF2, cycl opropyl nethyl, pyridylethyl (particularly 2-

woynogmbas hyl ), or tetrahydrofuranyl (particul Cityws2003/036986
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(3R)-tetrahydrofuranyl), and R3 is 3-pyridyl,

3- COCH phenyl, 3-d -phenyl, 3-cyano-phenyl, 3- 5

et hyl sul f onam do- phenyl, 3-tetrazol -5-yl-phenyl,

3- hydr oxynet hyl - phenyl, 3-nitro-phenyl, 4-pyridyl,

4- COOH phenyl , 4-cyano-phenyl, 4-
ethylSM'fonﬁﬁmdaamﬁemﬁEﬂEA-tetrazol-5-y|-pheny|, or
4-hydroxyneg2¥#fophenyl. 10 I x Any of subfornulas la -

| w wher ei n SH Ila R3is Hor is aryl or

het eroaryl , R i 586PertASEHFS lébélb]%nbpl{lﬁﬁt}@l, pyridylethyl (particularly 2-
unsubstituted, 15 I1b R7 js cycloal kyl;and R8 I1s H or
C2rb. 11 ¢ RIS, Saiskphyiaas! (esetledreR) dagehygatyany,
is Hor is gryl or heteroaryl, in each case

substituted or unsubstituted. Ilid R7 is cyclopentyl;

R8 is H or R2idphemylavhidh iRSubistitubédgn thes3-ar ¢4 pasition.
heteroaryl, in each case substituted or

unsubstituted. He R7 is cyclopentyl; R8 is H or

C2115; tand BOisRBethyd op &MY, andhi ch is substituted or
unsubstituted, 28 WD 2004/046113 PCT/ US2003/ 036986

11 Any of Bubsiopyidyhs-GLOH-plenylndC(diphenyd 3-eyapo-pheyyd, 3-

R3 is Hor [fyRi¥dnaidodiseRI08idazoll Ly RARYC 838 droxymethyl-
phenyl, 4-pyridyl, 4-COOH-phenyl, 4-cyano-phenyl, 4-ethylsulfonamido-
phenyl, 4-tetrazol-5-yl-phenyl, or 4-hydroxymethyl-phenyl.

Iu R' is methyl or CHF,,
B is N-O, and
R? is 3-pyridyl, 3-COOH-phenyl, 3-Cl-phenyl, 3-cyano-phenyl, 3-
ethylsulfonamido-phenyl, 3-tetrazol-5-yl-phenyl, 3-hydroxymethyl-
phenyl, 4-pyridyl, 4-COOH-phenyl, 4-cyano-phenyl, 4-ethylsulfonamido-
phenyl, 4-tetrazol-5-yl-phenyl, or 4-hydroxymethyl-phenyl.

Iv. R!ismethyl or CHF,,
R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl (particularly 2-
pyridylethyl), or tetrahydrofuranyl (particularly (3R)-tetrahydrofuranyl),
and
R? is 3-pyridyl, 3-COOH-phenyl, 3-Cl-phenyl, 3-cyano-phenyl, 3-
ethylsulfonamido-phenyl, 3-tetrazol-5-yl-phenyl, 3-hydroxymethyl-
phenyl, 4-pyridyl, 4-COOH-phenyl, 4-cyano-phenyl, 4-ethylsulfonamido-
phenyl, 4-tetrazol-5-yl-phenyl, or 4-hydroxymethyl-phenyl.

Iw R! is methyl or CHF,,
BisN-O,
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substituted or unsubstituted. 5 I11b RO is al koxy
having 1 to 4 carbon atons; R10 is COCH3 or I O F X

woetkdosigern®€H3; 10 X and Y are both O or S; and PETIUS2003/036986
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-CH2CH2-. Illc R3is Hor is aryl or heteroaryl, in

each case substituted or unsubstituted; 15 R9 is

al koxy having 1 to 4 carbon atons; R10 is COCH3 or Y\

G XR 1is -CH3; X and Y are both 0 or S; and 20 G

i's -CH2CH2-.2!IId R3 is phenyl which is substituted or
unsubst i t ut Bdis cyRopémylaCREx eytiapiopyjnkthyb pariddethyh(particularly 2-

ER T E R M —"
and

R? is 3-pyridyl, 3-COOH-phenyl, 3-Cl-phenyl, 3-cyano-phenyl, 3-
ethylsulfonamido-phenyl, 3-tetrazol-5-yl-phenyl, 3-hydroxymethyl-
phenyl, 3-nitro-phenyl, 4-pyridyl, 4-COOH-phenyl, 4-cyano-phenyl, 4-
ethylsulfonamido-phenyl, 4-tetrazol-5-yl-phenyl, or 4-hydroxymethyl-
phenyl.

Ix Any of subformulas Ia - Iw wherein RéisH.

Ila  R’isH oris aryl or heteroaryl, in each case

substituted or unsubstituted.

IIb  R’iscycloalkyl;and
R%is H or CoHs.

IIc R’ is cycloalkyl;
R¥isHor C;Hs; and
R? is H or is aryl or heteroaryl, in each case

substituted or unsubstituted.

Id  R7iscyclopentyl;
R® is H or C;Hs; and
R? is H or is aryl or heteroaryl, in each case

substituted or unsubstituted.
Ile R’ is cyclopentyl;

R¥isHor C;Hs; and
R? is phenyl which is substituted or unsubstituted.
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wéeemwodéng to a further aspect of the inventi oRCTHUS2003/036986

10

15

20

X and Y are both 0 or S; and Gis -CH2CH2-. 5 Tile
Any of subformulas Illa - Ill1d wherein R6 is H

compounds of fornulas [-I1l are selected fromthe
followi ng: 10 a)

3' - Chl or o- 3-cycl opent yl oxy- 4- met hoxy- N- ( 1- oxy- 3-

pyri dyhnet hyl ) di phenyl am ne (Wi ch can al so be call ed
3- Chl oro- N- ( 3-

cycl opéHt yl MOESW?WW%TH}?WhN@Wf dx¥: 3- pyri dyl net h
yl)aniline) b) 3 -Chloro-4-nmethoxy-N(l-oxy-3
-pyridylmethyl)-3 -(3 -

t et r ahyda of &yBM)lﬁathI@mrﬂem(Weﬁecan al so be

call ed 3- ChI
nmet hoxy- 3- t &¢ g%%l(ogfuﬁ?%s%%/eghenyl) N- (1- oxy- 3-pyri dyl
nmet hyl )ani li ne) c¢)

3 4- ngt dyl net hyl )-3-((3R
t et g\ﬁgﬁ?ofn@ %&}% ﬂﬁgélcﬁﬁ%ﬁéla%:rgh %:/a)n al gc() b)e

cal | ed 3- Cyqano Rdd, et hoxy- 3

-((3R) - 3- tetrahydrofuranyl ) oxyphenyl ]-N-(1-oxy- 3-
pyri dyl met hyl)anili ) 20 d)

4-Di f | uor onet hoxy- -oxySpyridyIrrethyI) 3-(3-

t et rahydr of uryl q 9d phenyl am ne (Wi ch can al so be
call ed N-(4-

Di f 1 uor onmet hoxy- 3- tetrahydrofuryl oxyphenyl ) - N (1- oxy-3
- pyri dyl net I%\u( )a(qugl ine) e)

3,4-Bis(dif hoxy) - N- (1- oxy- 3- pyri dyl met hyl ) di ph

enyl am ne (Wirahy 6RMNotleb e sPadcal | ed
N-[ 3, 4-Bi s(di f | uoronet hoxy) phenyl] N-(1-oxy-3 25

pyri dyl met h{d ) anis-Che§Hs

4-Di f| uor onet hoxy- N- (1- oxy-3-pyridyl nethyl)-3-((3R)-
t et rahydr of uryl oxy) di phenyl am ne (Which can al so be
cal | ed Il [ 4R is H or is aryl or heteroaryl, in each case

Di f | uor omet hqxy:- 3?5§H(fﬁ§% 3-. tet rahydr of ur anyl ) oxyphenyl ]
-N- (1- oxy- 3Su %i 1i ne 30 WO 2004/ 046113

PCT/ US2003/ @36P8koxythaving l to 4 carbon atoms

3 ano-4-di fl uor omet hoxy- N- ( 1- ox ridyl nethyl)-3
((39;{) dhd | Gt hoxy- N (1-oxy-3-pyri dy yl)-

Y\
R7<X,G

R''is -CH3;
X and Y are both O or S; and
G is -CH2CH2—.

IMd R?isphenyl which is substituted or unsubstituted;

R’ is alkoxy having 1 to 4 carbon atoms;

R'%is COCH; or
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t et rahydr of uryl oxy) di phenyl am ne (Wi ch can al so be
call ed 3-Cyano-N-[4-

waoi2bdaasaset hoxy- 3- ((3R) - 3-t et r ahydr of ur anyl ) orgphsmyB3036986
3!

10

15

20

25

-N-(1-oxy-3- pyridylnethyl) aniline) 5 h)
- Chl or 0- 4-di f | uor onet hoxy- N- (I -oxy-3 -pyridyl nmethyl)-3
-((3R)- tetrahydrofuryl oxy)di phenyl am ne (Which can
al so be called 3-Chloro-N[4- difluoroinethoxy-3
-((3R)-3 -tetrahydrof ur anyl ) oxyphenyl] -N-(1-oxy-3-
pyridyl methyl)anilige) i)
4' -tert-Butyl di net yl\él I 'yl oxy- 3-cycl opentyl oxy-4-met ho
Xy-N-(1-oxy-3- 1 ridyl met hyl ) di phenyl am ne (Wi ch
can al so be calR ed -tert- Butyldinethylsilyloxy-N(3
- cycl opent yl oxy- 4- met hoxyphenyl') - N- (1- oxy- 3-
pyri dyl met hén) aniline) j)
N-(3-Cycl op t1§/’r 7- 4- met hoxyphenyl ) - N- ( 1- oxy- 3- pyri dy

| met hyl ) - 3- aﬁqu Oy 4T Opgjgld(vw ch can al so be
call ed 3- Am no- N-( 3-cyc opentyl oxy-4- 15

met hoxyphen@l ) - Ns(-CHoXK>-3- pyri dyl net hyl ) benzoi ¢ aci d)
k)

N- ( 3- Cycl opent yl oxy- 4- met hoxyphenyl ) - N- (1- oxy- 3- pyri dy
| met hy e 4- Aayonabeszanias 1H L UId Whirei RPagHal so be

call ed 4- Ami no- N-(3-cycl opentyl oxy- 4-

nmet hoxyphenyl ) - N- (1- oxy- 3- pyri dyl net hyl ) benzoi ¢ aci d)

1) According to a further aspect of the invention, the com ounds of formulas I
N- ( 3- Cycl opent yl oxy-4-di f | uoronet hoxyphen )-N-(1-

Sam&pledtﬁdiﬁ@tlﬁiwﬁﬂl@m@ ami nobenzm c acid (Wich can

| be 4-
gl ?Ioaor oen@t Jf1ox gﬁ@ﬂl”m" '{'P oxoffy @ ’é@dgxsr/ret hyl ) benzoi
KI- F\Z [ ('ii/ﬁéyﬂ@ylmethyl)d1pheny1arri'1]ned(W1f11ch calm also behcalled 3- C’ial_lczri-N -(3-
- r ahydr of ur yl oxy en -
3-pyri %{W% 5’43me )ZUF(X oéET p Y ﬁh}él%ﬂliﬂlme%o
be apl Beghlaro%n{e% {1\4 ﬂ@i;h% §y1&1§fh 1)-3-(3-

tetrah rofu ony hen 1-‘oxy- 3-pyri dyl met hyl ) be
nzoic (zi%r xyg phenyla;mme( ich can also be called 3-Chloro-N-(4-

thyl )- e%’g%g"é%*ﬁ%@?%@%ﬁ’%@? SRS i
3 A -Gy it SNy BTSSR BHB O TN

N Zxﬁfsﬁﬁl@é@@éﬁ%@z}&ﬁ%ﬁ%“ st -Gt

5o bao T m%ﬁ%%%ﬁ%&%“?”&%‘%gh 30

t et r ahBMidotethylyaniliney phenyl | - N- (1- oxy- 3- pyri dyl met hyl )

ben e | & Iﬁﬂ:ﬁdi%methoxy-N-( 1-oxy-3-pyridylmethyl)-3 -(3—
tetrahydrofuryloxy)diphenylamine (Which can also be called N-(4-
Difluoromethoxy-3-tetrahydrofuryloxyphenyl)-N-(1-oxy-3-pyridylmethyl)aniline)

e) 3,4-Bis(difluoromethoxy)-N-(1-oxy-3-pyridylmethyl)diphenylamine (Which can
also be called N-[3,4-Bis(difluoromethoxy)phenyl]-N-(1-oxy-3-
pyridylmethyl)aniline)

f) 4-Difluoromethoxy-N-(1-oxy-3-pyridylmethyl)-3-((3R)-
tetrahydrofuryloxy)diphenylamine (Which can also be called N-[4-
Difluoromethoxy-3-((3R)-3-tetrahydrofuranyl)oxyphenyl]-N-(1-oxy-3-
pyridylmethyl)aniline
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31 WD 2004/ 046113 PCT/ US2003/ 036986 p)
N- ( 3- Cycl opr opyl net hoxy- 4- met hoxyphenyl ) - N- ( 1- oxy- 3- py

woizdoplaaetiByl ) - 4 am nobenzoi c acid (Wi ch can albPew/usen03/036986

call ed 4- Am no- N ( 3-

cycl opr opyl met hoxy- 4- met hoxyphenyl ) - N- ( 1- oxy- 3- pyri dyl
nmet hyl ) benzoic acid) Q)

N- ( 3- Cycl opropyl met hoxy- 4-di fl uor omet hoxyphenyl ) - N- ( 1-
oxy-3 5 pyridyl met hyl)-3-am nobenzoi c aci d (Wich can
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25 ) N-[4-Methoxy-3-((3R)-3-tetrahydrofuranyl)oxyphenyl]-4-
methylsulfonylaminocarbonyl-N-(1-oxy-3-pyridylmethyl)aniline
iii) 4-(4-Fluorophenyl)sulfonylaminocarbonyl-N-[4-methoxy-3-((3R)-3-
tetrahydrofuranyl)oxyphenyl]-N-(1-oxy-3-pyridylmethyl)aniline
jij) 3-Chloro-N-[4-methoxy-3-((3R)-3-tetrahydrofuranyl)oxyphenyl]-N-(1-oxy-3-
30 pyridylmethyl)aniline

36



t et rahydr of uranyl ) oxyphenyl ] - N- (1- oxy- 3- pyri dyl net hyl)
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enyl]-N(1-

oxy-3-pyridyl methyl)-6-trifl uoronethyl benzoic acid 15

rer)

4- Am no- N-[ 4-di f I uor onet hoxy- 3- ((3R) - 3- tetrahydrofuran

yl ) oxyphenyl ] - N-(1- oxy-3- pyrldylnethyl)benzo C _aci

sss) kkk) 3-Amino-N-(5-fluoro-1-oxy-3-pyridylmethyl)-N- (4-methoxy—3 “((3R)-3-

N' [ 4 Zlét}aﬂ%rgHﬁﬁd}ﬂéyyp%eﬂ}(l]?bﬂz&c L &4 r ahydrof uranyl ) oxyph
et hml) SuhhinoyV-43rcyramntytmyt4-Mefhbx pohen)-py(liayvet hyl ) a

niline tt L.
N[[L-N@Wﬂ%ﬁ?w%W)?%E§w§m@etrahydrofuranyl)oxyphenyl]

(1- ofMmdy 26-Amino-N-[4-methoxy-3-((3R)- 3-tetrahydrofuranyl)oxyphenyl]-N (1-
pyri dyl met hyl) - 4- phenyl sul f onyl am nocar bonyl ani I'i ne
u uu)  Oxy-3 -pyridylmethyl)-5-trifluoromethylbenzoic acid

e

4 An1nmaﬁmyﬂoﬁymhbpgnﬁw@dkﬁ(&ﬂnﬁ3quﬂﬂnwﬁﬂbmmhﬁ5 fluo

57 A - [ 4R PR Aok st (PR
yl ) oxy wéi@nydrbﬁudﬁy()axﬁmnﬁ} MY(Liocstyd3emriylmdieylpailineaci d

3 Ar@npa N- ( $@ydlaprhepysufonyinpineeshamdnyiymrhesy-dx(BR)-3-

- pyri Bfﬂm )

3- Ami ngéea ‘%B%’%&ﬁ?@ %ﬁﬁw&% 3h%x3>i r%er‘}df/)f%amhne | uor o-

N- (1 q@py 3 3 Fomipy N-Hrinetoky-B3 () BetetralydiafudnyWwsyphenyl ]-N-(1-
2004/ 0461 US2003/ 036986

3- Ami n8* K’l— {8]‘?(3@‘?3 ‘JTOB%?tW{Z)I%JgZBﬁeC%] 5-fl uoro-N

(1- 01’[:1})-4313;111131!)tN-@d/—HﬁRlbfbyﬂe)fmﬁlyZ@Q(3R)’a$-tdﬂrahﬁ&aﬁnanyl)oxyphenyl]-N (1-
4- Am no- N—(3 c clob onx - 4- met hoxyphenyl ) - N- (1- oxy- 3

- pyrl awﬁpﬁ P@O&C&Cais bbbb)

é9o gf‘-?Lﬂ@lﬁbfroﬁle%k?-@x«ﬁ)@%ﬁ)ﬁh}‘ﬂi&f&&ﬁ%ﬁﬁ}%ﬁ)hwyl] -4-
ridyl meth

benzoic acid cccc

Ami nmelshya@lfpsxipmmp@arbonylﬁé&lk@wy%ahm@mh)wthmoaul@w 3-
pyri 1%3/ l]\}]ﬁt-l{)%%hz)Q}%9i@RS-BQ%ﬁ%ydrofuranyl)oxyphenyl] -N-(1-oxy-3-

pyridylmethyl)-4-phenylsulfonylaminocarbonylaniline

py
4-

uuu) 3-Amino-N-(3-cyclopentyloxy-4-methoxyphenyl)-N-(5-fluoro-1-oxy-3-
pyridylmethyl)benzoic acid

VVV) 4-Amino-N-(3-cyclopentyloxy-4-methoxyphenyl)-N-(5-fluoro-1-oxy-3-
pyridylmethyl)benzoic acid

WWW) 3-Amino-N-[4-difluoromethoxy-3-((3R)-3-tetrahydrofuranyl)oxyphenyl]-
N-(1-oxy-3-pyridylmethyl)benzoic acid

XXX) 3-Amino-N-(3-cyclobutyloxy-4-methoxyphenyl)-N-(1-oxy-3-
pyridylmethyl)benzoic acid

VYY) 3-Amino-N-(3-cyclopentyloxy-4-methoxyphenyl)-5-fluoro-N-(1-oxy-3-
pyridylmethyl)benzoic acid
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(1-oxy-3-pyridylnethyl)aniline eeee)

4- Am no- N- ( 3- cycl opropyl net hoxy- 4- net hoxyphenyl ) - N- ( 1-
oxy-3- pyridyl nethyl)benzoic acid ffff)

N-[ 3, 4-Bi s(di fl uor onmet hoxy) phenyl ] 4- (4-

f 1 uorophenyl ) sul f onyl am ngcar bon Xy-3- pyr
et hyZZ)ZEm I |y ) ]ﬁ%ﬁb@-}ns dlﬂuorome%loxy)phenyl] s ﬂuorg-)?\/ (1-0x X -3-

iy(g 4 %ﬁgl&%ﬁ&%%}ﬁc)ﬁﬂl f onyl am nocar bonyl - N-[ 4- net ho

t et r aday)dr of drAmino)dx3rpyriabpiley-4-inethoxythepyDid(l-omst by | )
ani l i ne

4- (3, 4Pﬁ1flﬁq %gahmwaglﬁll f onyl ami nocar bony! - N-[ 4- met ho

XY - 3btth$R) - 3-Ahlorxl3ehexy-thasibdxyplony ey bty-3-
-N-(1-oxy-3 -pyridylpethyl) aniline

i) NPyEdyreihybbeeIcisiy - 3- ((3R) - 3- t et r ahydr of ur anyl)
oxyp I'T- 4-Adfho- - 1)-N-(1-0xy-3-

et hy{bée’ayf onél am r?dl\ég EO%IOPOXI\YI-4 I%e&offy%heﬁ%)%u (r)r)ét hyl ) an
i 1i ne pyridylmethyl)benzoic a01d

jii] %‘%dfme b d'e@‘@h OX X PRIV Db A Yo R RYE 1 Y- (3,4-

| met

3-Amin @iM@mﬁﬁWEOMmhhmhﬁwl YoxhAAyrakim&hyl)aniline
pyri dyl met hyl ) benzoi ¢ a ti;
3- AnfSEeL N- ( 3= PEFORYE IHB 9%&:%}%&49%@%%%%3-

-pyridy g’[@%lﬁié{h)yﬁﬁ%ﬁc%c1d25 acid m¥)
4- (3, 4- uor ophenyl ) sul f onyl am nocar bonyl - N- ( 3- et hox

y- 4- fiffiet hox Ypi3ehisy ﬂmrqmefbsvyy)ghmm]ﬁ dyl net hyl)

5 RS D nglainespebomy L PE SRR s

pyr i ggggyret h34L@M@ﬁhb@ph@y@sﬁﬂm@hﬁﬁﬁocarbonyl -N-[4-methoxy-3-((3R)-3-
3- Am no- 0 3- et ho e 1- oxy-

3 by e b - veEaean b

PCT/ 1492§03/ Q 9f8]§1ﬂu Renyl)sulfonylaminocarbonyl-N-[4-methoxy-3-((3R)-3-
4- Am no(?N-( %gl fl uorgig’?}et r){o)x Syet hoxy he}rl1 [ - gxy(-(

3 pyr ﬂ@:;a{hy@xpﬁym;yﬂ))@}qme@yl rd- cqzqq?qpyn lmetﬁylgamlme
3 I PO R TEN B T b
ethylsulfonylammocarbonyl -N-(1-0xy-3-pyridylmethyl)aniline
ijij) 3-Amino-N-(3,4-dimethoxyphenyl)-N-(1-oxy-3-pyridylmethyl)benzoic acid
kkkk) 3-Amino-N-(3-ethoxy-4-methoxyphenyl)-N-(1-oxy-3-
pyridylmethyl)benzoic acid '
1111) 3- Amino-N-(3-isopropoxy-4-methoxyphenyl)-N-(1-oxy-3-pyridylmethyl)benzoic
acid
mmmm)  4-(3,4-Difluorophenyl)sulfonylaminocarbonyl-N-(3-ethoxy-4-
methoxyphenyl)-N-(1-oxy-3-pyridylmethyl)aniline
nnnn) 3-Amino-N-[3,4-bis(difluoromethoxy)phenyl]-N-(1-oxy-3-
pyridylmethyl)benzoic acid
0000) 3-Amino-N-(4-difluoromethoxy-3-ethoxyphenyl)-N-(1-0xy-3-
pyridylmethyl)benzoic acid
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4- Ami no- N- (3-cycl opent yl oxy- 4- net hoxyphenyl ) - N- (I - oxyp
yridin-3- ylnmethyl)pyridine, tttt)

N-[Bi s-3,4-(di fl uoronet hoxy) phenyl |

- N (1-oxy- 3-pyridyl net hyl) - 4- [2 (2 10

t et rahydr opyr anyl) - 2H—tet razol gh ani I [ ne uuuu)

N- [ BPRER, 4- (‘afrinpolNdng “plheg N1 ¥ iday |

nmet hyl ) ?ﬁﬁﬁ ﬁ%ﬁz%?coim -yl )an| l'ine; and
ca

pharrra acceptabl e salts thereof, wherein

opt | qadlq)y acSPAmoeMﬁdeh@somqhomfé-mthorﬁ@Heoﬂm%ﬁ‘l -q¥yed-r
separate g}ﬁ o 15 or m xtures thereof,

i ncl udI% %?talﬂ’ Preferred aspects include

phar Fageut i %Ac&ﬂtm@ﬁthbkﬁm{NqﬂﬁﬁiﬂLNJ(D@X?-3qg’mﬂ91und of
this inventj on and a _pharmaceutically acceptable

car ri ermefhyd))agpopeafddn, anot her active agent as
di sc %?ed bel. Rﬁ‘ﬁnoa]\f-@%mgpe%{“yléw-ﬁ‘leﬁﬁoﬁgg}ﬁnﬁ%ﬂ(le&%ﬂfﬁdmé-

especl ally an 20 isoenzyne, erm ned by a
conventyloethy)egslne, or one descrl bed herein, either in

\é{)ggﬁttf 'n m - L\B’l‘é’ 3%n(§1lfﬁloroan%tﬂgxyl)1%h%hgl - {al o35 ﬁ{é‘g{%#iethyl) 4[2-(2-

treati ngrmwopmgylMH-mwMt-Gm]anlhng , loss of nenory,

doc FHE) oS P e S el b Py G fg)-3-2H-

a di seagteazgj_g.tygaﬂggéjlaﬁaed by PDE4 activity, in a
mammal , e.g., "a human, e.g., those 25 menti oned

herein thﬁ@acewtpaﬂwmgpf@blelsﬁ@ thereefent i nvention nay be
Pr ep%grgl 1\4&1@; .lapqg cl)%xg &R@g%an Qé tllﬂg f@%??ﬁﬁé}? §ep\9@tg Qnantlomers

can be use

mat eot mixsuras thetenf) wrluding @egmibenigrsgent i onal |y prepar ed
fromknown starting materials. 39 WO 2004/ 046113

PCT/ US2003/ 036986 CH3000CH, Cl' ~~~ ( CH3CO2H C | \

N N | Preferred aspects include pharmaceutical compositions comprising a compound of
this invention and a pharmaceutically acceptable carrier and, optionally, another active
agent as discussed below; a method of inhibiting a PDE4 enzyme, especially 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 PDE4 activity, in a mammal, e.g., a human, e.g., those

mentioned herein.
The compounds of the present invention may be prepared conventionally. Some

of the processes which can be used are described below. All starting materials are known

or can be conventionally prepared from known starting materials.
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O O\VCERL C \ NaH DF+ ONO N NR2N O\ IN
NO 6 5 The reacti on scheme shown above is for

wolkbugieEaBi ve purposes only and shoul d not bePpeirasem3/ 036986
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as limting the scope of the synthetic nethods
avai l abl e for the production of the conpounds
described within this application. Pyridine N oxides
can be produced by nethods common witihn the art,
such as by the reaction of the corresponding pyridine
10 with peroxides, e.g., hydrogen peroxi de, nCPBA or
peracetic acid, in halogenated solvents, such as

chl orof orm or dichl oromethane, or in polar protic

sol vents, such as acetic acid. Thus, for exanple, the
reacti on of 3- chloronethxg égddﬂ ne mnth peracetic

acid in acetic |d~\hlor &5n1y|eé desired

3- chIoronethyK%yrlg |te crystalline
solid. 15 Subseque , the anion of the@i phenyl ani ne
or substituted aniline is prepared by r actlon with a
strong base, such as sodium hydri de, LDA or potassium
hexamnet hyl di si |l yl azi de, in polar aprotic solvents such

as DMF or THF Tr eat-R .n of the anion gf-

di phenyl am.pe or subst ed aH, be W t h éjf;:l\

hal onet |ne Nooxide &O—prﬁw—de?the) desir | ~
compounds. y of these synthetic procedumes ar

descri bed nDQﬁ full thé/e anmpl es  bel ow. 400" | )
X o)
N

The reaction scheme shown above is for illustrative purposes only and should not
be viewed as limiting the scope of the synthetic methods available for the production of
the compounds described within this application. Pyridine N-oxides can be produced by
methods common witihn the art, such as by the reaction of the corresponding pyridine
with peroxides, e.g., hydrogen peroxide, mCPBA or peracetic acid, in halogenated
solvents, such as chloroform or dichloromethane, or in polar protic solvents, such as
acetic acid. Thus, for example, the reaction of 3-chloromethylpyridine with peracetic
acid in acetic acid/chloroform yields the desired 3-chloromethylpyridine N-oxide as a

white crystalline solid.

Subsequently, the anion of the diphenylamine or substituted aniline is prepared by
reaction with a strong base, such as sodium hydride, LDA, or potassium
hexamethyldisilylazide, in polar aprotic solvents such as DMF or THF. Treatment of the
anion of the diphenylamine or substituted aniline with a halomethylpyridine N-oxide

provides the desired compounds.

Many of these synthetic procedures are described more fully in the examples

below.
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WO 2004/ 046113 PCT/ US2003/ 036986 One of ordinary
skill in the art will recognize that sonme of the

woaopodeds of Formulae I-111 can exist in diffeCcems2003/036986
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geonetrical isonmeric fornms. In addition, sone of the
conmpounds of the present invention possess one or nore
asymmetric carbon atons and are thus capabl e of

existing in the formof optical isonmers, as well as in
the formof 5 racem c or nonracem c m xtures thereof,

and in Gﬂe&fbnhmary)ﬁklﬂ imtarioaitec®gaiael thatlscast cﬁrthmcmnpoamds of

tures ter ali.a. of thes nds, L udi n
citbruBe gl o oS aie Feom R AL OB 1 LT, o of the
I ASRFBLERR of HRPréefiTheenfion bodsess oab oﬁlﬁ@fétdsﬁﬂﬁfeﬁ'lc G@Fbn atoms and
subs antlally pure and pure enantioners, are wthin

t e B prpable of Besteds di form e prticahisomessps b as dn hp form of

PYL &Rl Méin?ﬁ@% HRA! Mef20r, TR & thORRmDAYshr {meH‘ﬁld
correspondi ng opposi t'e enant i oner, preferably no
rmhastdrémmarﬁ‘irmxtmtmtpr elier ab bt]thnsr avorpeundsainciiging cTAhleomers trans
optical lLsoners ca e obt ai ned resol ution. of

R s T B e e S N

f QhbgxANY BureAdd bR chaitivhters) BreGhithih BBlses RV IR WEdet invention.
salts using an optically actlve acid _or base or

f oYuheientidly PRIecHIRIQERATS SRR B B9HRIhaN S/ ol eqresponding
rh@kl st YlekMb1Rhb Faore than 1%.

B0 ok o/ Rl eion 2, 3663 ek AU A Srore than 17

canphorsulfonlc acid. Mxtures of diastereoisoners can

rated.into their jndiyi | astereonprs on

Che badte oBReH fsBprs.chS bp cbmis by HBoruinE 85 PR mBles

dizkéwdiap @@&nbyntmbrmdees&,@aom@tamﬁm b$ eheSﬂénhdat&xih dfdidsteesoisomeric

art, for exanp chromat ogr aphy or_ fractiona

c rgkit ing azla%pitlsﬂly apﬁzée ¥ pchase gr foematinn qf gewalery rdwé@r%lers
argaf H@Fe@ oﬁgprﬂr cﬁfa‘f@éc% & QR iR ERRLBLER ddlbenzoyltartanc

di ast ereo alts. A différent process f
s efpaluayitatario fand wpnplmaaulfpm@ reids Mintnggs\oé shatsmeowele@fcan be

Cry{aé]a%!bt {/]\AE[(? it rgflwﬁuéf diastegeoime% hlnrtﬁé Jl_slpsj‘oct: tﬁe%% ﬁ%ﬁ%lyand/or

conventl ona erivatil on,

c hbs@aital ﬁfmfemtdmbgzendﬂttels &apa aithose skilled frhihe aﬁaﬁir iexamgpls,.by
Sui tabl e chiral. HPLC col umnms, ar e, manuf cturﬁg )
DRSCSPh ﬁg,lds are then

Dichrompatoggahy or Eiaptionaberygsplization by gedqallpgctsy

Otifhefafod Rinh tHe%H%drﬁ@él M1a§€1|e§1§1teﬁ<béa@ts EngsroReht ffrocedPfor separation of
Separatl ons or without derivitization, are also

umﬁeﬂl isomiees iopalvesdhe yseadchivel chioompeenandy (0., FoirahiiPA& columHS),
1 e n
LA SRR BB Al TSR oo
adhb ¢rlaptiomen.eSwitabte ahitaBHPLE koluinnk aretrhaudictured by Diacel, e.g.,

ogni t hat the ounds can 30 be.used. in
rutD enfhummil GLahom oo all igitinelpekchble- Bzymatic
t REp£ A RYitlPdr wWikhouBlibrivitization, are also useful. The optically active

compounds of Formulae I-III can likewise be obtained by chiral syntheses utilizing

optically active starting materials.
In addition, one of ordinary skill in the art will recognize that the compounds can

be used in different enriched isotopic forms, e.g., enriched in the content of ’H, *H, 11C,

13C and/or "*C. In one particular embodiment, the compounds are deuterated. Such
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13C and/or 14C. In one particul ar enbodi nent, the
conpounds are deuterated. Such 41 WD 2004/ 046113

WwWOCH4W$R(03/ 036986 deuterated forns can be maBeTiUS2003/036986
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procedure described in U S. Patent Nos. 5, 846,514 and
6,334,997. As described in U S. Patent Nos. 5, 846,514
and 6, 334,997, deuteration can inprove the efficacy
and increase the duration of action of drugs. 5
Deut eri um substi t ut ed conpounds can be synt hesi

uslewgratedrfpuscapbe mads theuwepedurs dgwsibed wdd S Batelﬁé\ém’ 5,846,514 and
2%3?34,}85: As ?éch%d nft® gae}tht ﬁﬁtﬁ)g@% 312 4B% d’@4 oh ecf%'ui%ratlon can

11 catlons of 1"éd Conpount
Dimsprove the efiiicicPendinopaserthe dfrbiion ofGation of dehgs: m Des
2000; 6(10)] (2000), 110 pp. CAN 133:68895 AN
2000: 473538 CAPLUS; Kabal ka, CGeorge W; Vanua, Raj

ender BeutthemSMbEtiesd Sordfouhdddaalbe bjiﬁtﬁéi;lz'bﬂ u@ﬁg’ﬁ)@ﬂ@@ﬁmthods such
VI A organonetal lic internediates. Tetrahedron (1989),

43§ desyribesigpDeen, De!@@ﬁm Editerr ipmentdsivangss on the Somnthesipand
1
%ﬁ) ﬁﬁgé%z%yﬁr#%gm s of Igjl%g%e Pg%j%orrpou nilllnsdEDe‘.mlopment [t

Rt Rhatm. [Bise ﬁﬁOC( 59]8)1) (2006)(110 2)., CONBIS3:(BERENAN 2EHTHRE53S

SR RAR o YRR A A AR R e

ofcomb@xﬁ@Wm@aghﬁomstamosﬁdeﬁﬁaﬂatesherretrmedmmctn%S), 45(21) 6601-21,
pharlﬁﬁgﬁém Ty sfa\f(f@p%y%géggf&?\i 1589, PLR1968308%7 Ghbrus; and
Eﬁaﬂ&aﬁ ﬂhSﬁ’}L | §yrtfesRIRE il fatRldtcdmb el dd OF RbBR8RI. Chem. (1981),

t al he redcting the nmain conp ound, functionin
a§4@1 Zba§e32 ﬁ@EEHnJMGBgIaIS&N @(?22040@&;1 CANRF:d6329 AN 1981:476229

S{A;ﬁ a—qssal t, for exanple, salts of hydrochloric acid,
S ¢ aC|d phosphoric acid, nethane sulfonic

aci d, canphor sulfonlc aci d, oxal i ¢ acid, maleic acid,
succini¢c acid and HTIC aci d. thrnac tical

accept ABP Bresept fyenffanpliafelatr &o peshd do ec‘}ﬁ’nﬁ’ﬁé“ s (isclosed
CRABRALRE LY Bl 1£rhﬁ9§1t1@§llﬁbcé}ﬁét§ie and ah&plroﬁﬁ%‘s 8falMHeltoMPounds of

approprl ate base to form ’e. ) sodl um pot assi um

c éhemr@ﬁwt m@m@tn@&?hmlacamﬂv @mep@hb seliroinrlyde thgpe ebtained by
é)a?&%égﬁ' 3%1 poluﬂ ct%ﬁ]%ng\%]l Iba{ Uty gﬁ irlof aﬁ(ﬁcéo?%a )1/c acid to
béompa[ ey fop (éx:byplé aahtt d)ﬁi’rydnfchloh_e acndrqmdﬁmd SCiuU phosphoeic acid,
ap&%gggr B! lﬁ%qepmdl £ g%rtql & O{ﬂf&{:l n(%iég{?]%?cﬁ Imiql%g ?%d,gs];fagnic acid and
akltat hi@ BRiibcoiBtAly a28dptable 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 organic acid via
any of a number of known methods. Alternatively, alkali and alkaline earth metal salts
are prepared by reacting the compounds of the invention with the appropriate base via a

variety of known methods.
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are prepared by reacting the conpounds of the
invention with the appropriate base via a variety of

wanowo4ems hods. 30 42 WO 2004/ 046113 PCT/ US200BLD389®8/036986
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The follow ng are further exanples of acid salts that
can be obtained by reaction with inorganic or organic
aci ds: acetates, adipates, alginates, citrates,
aspartates, benzoates, benzenesul fonates, bisulfates,
butyrates, canphorates, digluconates

cycl operhedekpring mrfam exeroplet g asid) salts that can be obtained by reaction
et o)

|‘8?2§1§ aﬁ%rb%tg féf;ﬁn Jsbg #eg{bg@aﬁeﬁ eal aates 01trates aspartates,
h ebeaﬂmdse‘sqnzénmmia%,, bidwittesdngyratds sampllrcydm |d¢glu®a31;es

f?r i e%%}%g‘{]“ggﬁuqoﬁF%}’iiuifﬁfg%% 2L Sfrond s ﬁ‘l%gl?eptanoates

2- gl?&ﬁiﬂﬂ@é}ﬁlﬁf% WehRAMaRS, hegﬁéﬂd)a'@éseﬁexaﬁ@dtéﬁp Ain@Fates, hydrobromides,
pectinat es @Frsulfates henyl pr opi onat es,

pi letdeqiedidesp? adraﬁwthawe}énwt @%tatewe%?%%ﬁs gthanesulfonates,
HEAEAES o, B A0RI Sy, LS BB RIS, B 2
p hﬁenﬁp@ptanaiak Ipjcrates; @ptakaidseprbpionackyisuicaiateas tagratespthiocyanates,
ver armmaceutically unacceptable salts
oftm@eseﬂﬁ‘ﬁ‘ﬁe ﬁ%ﬂda's’gie%a&o? hle as internediates, for
exanpl e, for isolating the conpound as a salt and t hen
convertin the salt back to the free base caonpound

by
£ eat Lo by hersalis formsche phagesuticathpaceerighlq Forigdignistration to
C h d itabl
ol ARG, b DGR Ru f e pmpongl e sl
c oaspatamatsliatds, fonexample,rfoi isolatingith eoraperindias aesalé dndaﬂhgn eonverting
redi ent,.of a fornu

CrE SpCReR o Bir brg 0Bl uragt b PiaRaey ffent The fee

C CHEBO&dntth &) §f defiredlp B edtivegedio aﬁ&ﬁﬂﬁdc&ﬁtﬂaﬂj’ héceptable acid addition salt.

containing, for exanple, one or nore 20

pharmaceutically acceptable carriers. Nunerous

standarg,e c@fngBﬁﬂﬁ % R ifveaUah LA edliiAbtefd8 Bfdnk BR as an active

procedures f preparing various formulations

s uhgradicet dferforeiritinng tTéms,rﬂge pregsntiofpviondsodedaded iphgymageutical
ent i.on a {0

or BpRPRY & R RS P laor bleling S Bafhled B fore

qudbmﬁkmmﬁu?hak@ﬁbeuhnmﬂﬁ Exci pi ents, Anmerican

Phar maceutical Association (current edition);

Phar maceuti cal Dosage Forns: Tablets (Liebernman,

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 Handbook of Pharmaceutical Excipients, American Pharmaceutical
Association (current edition); Pharmaceutical Dosage Forms: Tablets (Lieberman,
Lachman and Schwartz, editors) current edition, published by Marcel Dekker, Inc., as
well as Remington's Pharmaceutical Sciences (Arthur Osol, editor), 1553-1593 (current

edition).
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editor), 1553-1593 (current edition). 30 43 WO
2004/ 046113 PCT/ US2003/ 036986 In view of their high
degree of PDE4 inhibition, the conpounds of the
present invention can be adm nistered to anyone
requiring or desiri n% PDE4 i nhi bition, and/

F

enhanc dauif offtheinBighdegree oI hinbibitiqr, Bi Cﬁgyows of the present

a
SR SLES, FARRLGA YRRt il A% ISR
i rﬁnhmoemenmf Icygmﬁon mdrmmasaiwmnayybe acmmalﬁhed mbtcymgma)atlent

by | nhal t ion nal |
& 1 Rehile el Sl Claghiem R4 fegencousty,
adﬁirémﬁdcﬁlaﬂyﬁﬁtras‘t@ﬁal@tlﬁld$9 |1ﬁfd51@1’i)§lby ﬁlﬂiﬁl@.ﬁ@n frevtalBy, eqpindle,
used for_ adm ni stering conpounds .th i nvention
i fepigdbhipcallip ﬁragﬂerlaal?y@ Fl?fjsbb%culaéﬁ Stra{}@‘P caps,
capsul es, caplets, granules, 10 | ozenges and bul k
powders. The conpounds of the present invention can be
adni ni Seaiogsisolil walalossgedomsi car de whadHforadnpinigtering compounds of the
pr}%{leﬁgﬁ %Lu%%%lﬁ? Pcﬁ%oftoab R gé;bg ik Isg:%{clagsh g%[jsﬁlee d:%pﬂatss granules

eX6zdpengd butlopdvders. tThe caihpound@ of theiphgeritihventidn can be administered
limted to su pendlngaents Jublllzers buff g(
adfdtesr comhied ¥ith yeEpus Fagcpuica I A RAbIS CRIIESS; cifuents tsuch as

C Q08 hSannfd18M B 88 sfarchbd Bhd &&ﬁﬁlé‘m@%\h{]ﬁ thé 1€ - inclhdlBg but not

rel easé capsul es, tablets 15 and gels are al so

aduattﬁdetg empsndlng aamisnﬁcémlehzer@ buﬁﬁ@nmpmssﬁu@de& disingegrants,
%gsgﬁﬁau{,nvgg]},g {a: ﬂavX@ar ofﬁ%ﬂ%in?suzin% tfd ﬂe dlogéqgle%s%r %sules tablets

Pe use Tor Jadi erin
| rand gkl arg alidelvath gepuaip sdatisi stariog ﬂne raemgonﬁmls of the present invention.
sol utions, enulsions, suspensions, syrups, and
elixirs. Such dosage fornms can also contain suitable

i nert didrd@0figuilf BRMIodaBe ZPmb B A8d beSwkel f@adwatifEridébmpounds
sui t abl e exci pients known in the art such as

prod dheripeantipesincludiag aquegusdeiiog-aqygee seltiens, emulsions, suspensions,

fl I ifvi -
AR BE YEh boRRaROTR g 19 L SRR kovn
c cheat suzl;h aefwvatdnendg smtab]retexﬁpiemn fknown imthy aty euctlnjsqxrd:sedf,atives

for exa ousl y, he for .. sot n|c

L st i hmar i arn, el et agrets K gmyf Ry

Pas§ichti8g thompounds of the invention. The compounds of the present invention
may be injected, for example, intravenously, in the form of an isotonic sterile solution.

Other preparations are also possible.

Suppositories for rectal administration of the compounds of the present invention
can be prepared by mixing the compound with a suitable excipient such as cocoa butter,
salicylates and polyethylene glycols. Formulations for vaginal administration can be in
the form of a pessary, tampon, cream, gel, paste, foam, or spray formula containing, in

addition to the active ingredient, such suitable carriers as are known in the art.
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cocoa butter, salicylates and pol yethyl ene glycols.
Formul ati ons for vaginal adm nistration can be in the
formof a pessary, tanpon, cream gel, paste, foam or
spray formula containing, in 30 addition to the

active _ingredjent,.such suitable carriers as ar% known
(S

i n t he FaF fopiaghadngnishgnondhenheymessylies somprdingong be piyfhe form of
t QRlpAl oiﬁ&?%]n?é, $ihin@ntOTdibRE eﬁtlﬁ{qﬁﬁﬁ,csﬁné&ehﬁéﬁs, GASRBRHbhS Bastes,
can eint eformof creans, ol nt nts, I|n|rrents,

| woivders, speaps) Fidolieps syiiehpefos admaiistigebs o thebldn, ayassar or nose.

AR RREERE BP0 paBly Sl igefion % pppeuch o

adnmfdeshilgiatcdss. may al so i nvol ve transdermal
adm ni stration via neans such as 5 transdernal
pat ches. Aerosol fornulations suitable for

adm ni {eesdoNbrivliBiibiNal A B a@hifst&GHY VL i RGE8on alfPEan be made.
exanple, for treatnent of disorders of the respiratory

t gt examie feoimgaomend of diserdemiofi the respiretory irankahe pampayiads according
b dm ni by, I | gt | b the f
5o BTG EuOBEH, W s 260 B B

rmo om-ze
S Ghigtoni»ed) @tin ghespen st gasized bduid@ts @s elispbmions) he asrosot fsTmulation
be aced jnto a pressurized. acceptabl e propellant.
Tﬁé‘%%ﬂlﬁﬁ b B DI GR A ¢ he ol & act | ve
agent or in conbination wth other pharnaceuti cal

agents such as other agents used in the treatnment of
cogni t iTe compoyngp gary breadminisigredras the soleeactiyeagepieitin gpmbination
0 . . b i bi : N
SHBTARE o R A U S A Wl ot o
r empgitroent and/at mtthe Seatmentlvd ksyoresis\bIgA-otler BDEY liatibitas, calcium

uR mpdul ator.s, and,cholinesterase inhihQitors (e.g.,
MDAkt Rt e S 2 SHRan P AT eSS S fioh NMDA-
C Qb AdhioRN MGIER Gt AR End Eb1AEHtQRde IRABItAE (e.g., donepezil,
adm ni stered either in accordance with their usual
dévagieimmsgndglanshasgineh dnswel eombinatians, each apgyagigredient can be
o s 3l el R o AU AR HE P Abcak S % ARE BRI s usual
Thiosage rdngepr esent i nventi on i ncl udes net hods of
selective inhibition of PDE4 enzynes in animals,

e.g., mammals, especially humans, wherein such 25

I nhi bi tThepriés i ehiie AR IhAudk hethods SPGEat@entMhiR ivolve

such inhibition may relieve conditions . .
inhibition of PDE4 enzymes. Thus, the present invention includes methods of selective

inhibition of PDE4 enzymes in animals, e.g., mammals, especially humans, wherein such
inhibition has a therapeutic effect, such as where such inhibition may relieve conditions
involving neurological syndromes, such as the loss of memory, especially long-term
memory. Such methods comprise administering to an animal in need thereof, especially
a mammal, most especially a human, an inhibitory amount of a compound, alone or as

part of a formulation, as disclosed herein.
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menory, especially long-term nenory. Such nethods
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especially a manmal, nost especially a human, an

i nhi bitory anmount of a conpound, alone or as part of

a fornmul ation, as disclosed herein. 30 45 WO

2004/ 046113 PCT/ US2003/ 036986 The condition of menory

i mpai rment is mani fested by inpairnment of the abllltK L
to | eaiThe oeditionfod nmeatorpimzmient istniraifesiedby imppirment of the ability

r ?pp]g {Ytelx ogrlﬂatl%ﬁnﬁ,g)}r 91%39%% tglrjl‘i%)n%e%ﬁl? rev1o'zygg‘1) C?d information.
alhvkond?§ ik aﬁﬁfﬁ@l‘t QB praga P eyrabieah ofideestitcinddhs elasbs a amptom
Alzhelner di sease, schlzophrenla Par.ki nson E i &
dpssesigied “5th|.q@ph ﬂlﬁc@i@@ﬁgsé @@‘ég{ﬁdﬁ@ﬁ@ gehiz qmlggeg}fs arkinson’s disease,
g@@g&ﬁ%&k d d%@%lse, gk s Bidedke, di'leszeﬁﬁfa@b@Hﬁéééb‘ KV, cardiovascular

trauma as wel | as age- rel at ed
c diyeastj and heted traumsd asDestastagaselated cetindivgsigelinenat i ncl ude
menory | oss and additional intellectual i npairnent
separate from nenory. The present invention includes
met hodpehRhtidsragadisaages A4 ipdideandsory idsk and adifiorahintellectual

menory inmpairnment in all forms of . denent.i

aiTEPHTagY FHaEte Beweranany The PIReAnF InVaRios ﬂadqs ﬁ%w%EPd*é 10t treating
g%&%&?ﬁﬁﬁ%‘hb&%gﬁ&z b AR ifall ford 81'@ni¥Rtia S Dementias are

P | Ssease

I nson's |ngton s disease, Pick's
dickesife) gecvmlsub ahelr(c@us} and inolder peusodegenasttive dgaentias (e.g.

ac di d
b%&%be}rp%‘rl s, §Wi(}ﬂ L) tthsease ?\m\f@%&g Q& g% gg%egge'} vascular (e.g.,
M fhichy, BerBGik1RIze, Sdafd.lactdimdmi)j mixed vgsc;.llas mhxﬂAtzhbmbB s bacterial
Eﬁg;hggghg%¢%£%é§a%%§§§%;%H%#Q16§%§pgs %ﬁﬁic b&rm
mﬁt:ﬁ'aﬁma%r %ﬁ‘ﬂ’ih‘mc 1%91%11_]@' BRLIORTS.g. ['ﬁo\é@@hétfé (ﬁ@&vﬂ syndrome),

vitamn or folate def|C|enc
Ciastié (rge. ,shedVIse?a@éS; alpehipd (some rrmashqd@@) m@@@ﬂl@ﬁ%@ ﬁlt%mla Bl2or

S r.eni a)s d

B R Y I SRR A SRl lpression an
|@Sﬁz@ﬂmﬁmglamlﬁﬂmnmﬁmhsntia, including mild cognitive
i npai rment (MCl) and age-rel ated cognitive decline.

The present invention includes nethods of treatnent

for menmE Yrds O vt indifidesdndtRSddl fbr @hlifl #&RsRmdryloss separate
anot her application, the invention includes nethods

f dronziderhéntig, inplnding mildwognitive Enpaisent (Mg end P&%ﬁéﬁt%@mve
ol i QGReTRL pratknP IR&IHoG SnciGdds FRUHAE BP¥eathaH 8 h&Hory impairment as

aresult of disease. In another application, the invention includes methods for dealing
with memory loss resulting from the use of general anesthetics, chemotherapy, radiation

treatment, post-surgical trauma, and therapeutic intervention.

The compounds may be used to treat psychiatric conditions including
schizophrenia, bipolar or manic depression, major depression, and drug addiction and
morphine dependence. These compounds may enhance wakefulness. PDE4 inhibitors
can be used to raise cAMP levels and prevent neurons from undergoing apoptosis. PDE4

inhibitors are also known to be anti-inflammatory. The combination of anti-apoptotic
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bi pol ar or mani ¢ depression, najor depression, and
drug addi ction and norphi ne dependence. These
conpounds nmay enhance wakef ul ness. PDE4 inhibitors 30
can be used to raise cAWP | evels and prevent neurons

from undergoi ng apoptosis. PDE4 inhibitors are also
k reodmnti-gnflremaatony-nrefertiavmeake these TrBpaBAbIwtl toheast

R P RO

u Si@‘fubb} Mighelhéertd diseassy hﬁnﬂiﬁﬂemredm amytctstedobdlergsis (A)hS)aan}d multiple
di sease or i ncl udi ng stroke, spinal cord
|§Wﬂ@?sa¢9@ﬂﬁﬁﬁ%¥‘s di sease, multiple sclerosis,

anyl ol aterosclerosis (ALS), and nultiple systens

atrophy (MsA). 5 Thus, in accordance with a preferred

enbodi rRws, in pererdsnesseiih a prejesradi estborivednt dbesprosant mEeRsiogfincludes
t orﬁ&%l%drs%é' %Bﬁr}%g;aﬁeliy g\LffeH'ﬂrtTlg gl;OH | ! gﬁé‘g‘fb}ﬁrﬂngﬁiadg% g@, o e%ﬁ%ple,
s Alehdisiess dmmsb ahdtiple @deﬂoas,cwmﬁoléwtcﬁylprmlsl(ALﬁ} enultiple systems

o SRBE MBS SRArbitee) B BB R ER Bini Rl IR ks disease

Crauhizfer]-ficdB iRbasd] B@RERein RubENFh@bofire TREDS), &b’p"tgs”sﬁﬁﬁagmg, head
(RSTS), depreSS|on glnayﬁhead trauma, strok

s prasgla, ke, spﬁ}ahgcy &ypexia, @é}febml gﬁmlgg,rﬁl@hefe}s associated

di l ts,
0 PIBSEEASARAES fihor AU U WS AR B sns
muhaliiintdretr demed 8aemt mtheralnutohiginat ccmdttromls ogluwlidg acute neuronal

o ditions i ut e neur.ona di seases,

s e A i S B B0 Ees. SiFR Ry s i an
acsﬂeaﬂnfet fidubofdcohipoahd aebidve; tIMuRtlaof-IIR & phgaiabehtically
according to Fornulas I-111 or pharmaceutically
aceepiapls wlts ekwft her eof . The conpounds of the present
i nvention can al so be used in a nethod of treating
patients suffering fromdi sease states characteri zed
by decreased NVDA function, such 20 as schizophrenia,

The co rﬁb@@nmsomlﬁ ofiths prasent matlwmcmaéwtbep@%wmgthod of treating
Q)a{lgifts S.{ﬂfe%i%g géa?e\al ﬁatgsdca‘la?a\éleelr&e a%ed I(H%DA functlon such

exa varrous i O depr essr o, suc as man

d eap rsﬁﬁﬂjpd)fﬁmam[ Imrcod@pur&]s sinoadso bagked ecptraﬁ pEyhosis charactenzed by

o%éegﬁgv%lsvgftP%Eof fgrhéxgrtn{) ecvaa}l%%s forms of depression, such as manic

depression, major depression, and depression associated with psychiatric and

neurological disorders.

The compounds of the present invention can also be used in methods of treating
patients suffering from obesity and in treament methods for neuronal regeneration or

neurogenesis.

As mentioned, the compounds of the invention also exhibit anti-inflammatory
activity. As a result, the inventive compounds are useful in the treatment of a variety of

allergic and inflammatory diseases, particularly disease states characterized by decreased

47



neur ol ogi cal disorders. The conmpounds of the present
i nvention can al so be used in nethods of treating 25

woatismatr3suf fering fromobesity and in treaneRCT/US2003/036986

10

15

20

25

30

met hods for neuronal regeneration or neurogenesis. As
menti oned, the conmpounds of the invention also exhibit
anti-inflanmatory activity. As a result, the
inventive conpounds are useful in the treatnment of a
variety of allergic and inflamuatory diseases,

aFrYFh@:ﬁM‘? leyely a%dé@rseéevglteétpé@sp@ﬁ@ﬁﬁmaaﬁﬁ lewels.nyhuse ity asgerdance with
ra e et Tl B8 Pig kTl o d W reafi ifrgic and

acioﬂardmamey diis¢dse state$, woinpesing adrohisteing aofeffedteve amount of a

t d t hod .of t
alSeagred asear e SRRES I br Solnahuray “Eai it fyereor
aBlchidsdeadel shifesanclgdef aglirhy, Qhﬂﬁﬁilﬁbndl’ﬁtlsachrﬁﬁmﬁuﬂﬂtwe pulmonary
accord| to Formulae |-111 or harnaceutlcally

a %ﬁ%ﬁ‘a )5 plopic [emmaatitis, lgtlcgg]@hallg:rgg Huwitigtallergic conjunctivitis,
' %hlﬂaﬁi @on ét?cttlg esSHiB@lﬁh& Flgﬁﬂﬁﬁﬁ' 1%&%631§ Ii]ﬁ'iﬁaﬁlrhf‘}atory arthritis,

obstructrve nonar sease
d ehmanatmdsarthum, |sq1ilc|8hockaulce1a‘gve:cqhhs r(Emhls’,s dssbzhserlgperfusmn injury
J.N ctlvi

g r ﬁlﬂﬁ ng%carcéglglafl% ainn% ﬁfulc n Gl !Qi}eé‘zlrﬁﬁﬁnﬁgtg)x%%ﬁock adult

r he&pii&to@y disaeds Ryndromme, cystfet f[llﬁ*osii] Qftkrial wbsCen0EiL,| avfBerosclerosis,
nﬁ@ltls, Crohn' iﬁdlsease reperfusion ipjury of the

EAP> AUt DIREPAY IS HoHoREElis REeEp.hsHE mellaus,
e %@ﬁlﬂ&écﬁuo%ﬁo%om@ dBdttucdf JiReRs GREAEYHbEE bRSSctive pulmonary

syndrone, cystlc fibrosis, arterial restenosis,
ardisresen tnxiceindsillrgic dontagt eszérse, atdmmema,debpm@dwcmm& lichen

[t hr r. bet es [l.itu
o Al o RS BPRCHEF Bt it tymesopbic sears
¢ hii@olddupissdrythehityas prybtemieluyus & theasesus Micﬂla&ﬁﬁ’d wide-area
allergi ¢ C%Hgact eczema, atopic eczemm, sebqrrhejc
e 28HE IS Benogp %Si’gel?ﬁ}ﬁ B‘Eﬂenacnﬁ FesAcea; Beghet’s disease,

arhﬁ idc@id ?ﬁl@ﬁra rﬁblﬂ}ﬁﬁchﬂaﬁfrﬁﬁﬁ?boxk}é’lnﬁsreﬁieoféﬁk&nﬁ CRlRiple
i Scoi d us er thenatosus stem c fupus

eﬁykmmgasgemtesmﬂl mseaﬂe%uaufammvm isegpesand thediker i as,
endogenous and exogenous ache, acne rosacea, Beghet's

di sease, anaphyl actoid purpura nephritis,

i nfl ammat ory bowel disease, |eukenmia, nultiple

sclerosis, gastrointestinal diseases, autoimune

di seas @DEsrighibtiess farkesatimnasppe) cluohichirenshiisf proriasie allengty rhinitis,

a ] [

i ?#lﬁ Igﬁxer ﬁ]?l él‘t:or?ﬁ a% { H‘& for R ﬂnq Jlrugieoé élgcsros@f 8t°fr are known

i rvithn therag. &&mg.,ﬂﬁ&%@ﬂ@]@ﬂ Dﬂ896’76’, Known72415, WO 93/25517, WO
94/14742, US 5,814,651, and US 5,935,978. These references also describe assays for
determining PDE4 inhibition activity, and methods for synthesizing such compounds.

The entire disclosures of these documents are hereby incorporated by reference.

PDE4 inhibitors may be used to prevent or ameliorate osteoporosis, as an
antibiotic, for treatment of cardiovascular disease by mobilizing cholesterol from
atherosclerotic lesions, to treat theumatoid arthritis (RA), for long-term inhibition of

mesenchymal-cell proliferation after transplantation, for treatment of urinary obstruction
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within the art. See, e.g., WO 98/58901, JP11-189577,
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assays for determning PDE4 inhibition activity, and

nmet hods for synthesizing such conpounds. 25 The entire

di scl osures of these docunents are hereby incorporated

by reference. PDE4 inhibitors nay be used to prevent

or aneliorate osteoporosis, as an antibiotic, for

t raseandentto cbfsmgammuahmﬂqdasw |f@@aperewonﬁfwh¢mqﬁawg and reduction of
cholester cI r

B RRESH otopieAiter FABARAREFER o B SeRbRAR: yhBubo B leukpmia -
3CIE)S &ﬁrﬁlﬂmﬁabn thtbmw dmhtrﬁcﬂfoat it® Elttemﬁlhte tulmonary Vascular 1schemia—

4GB DD AROTCAR . PeFPTEAJBaPSBoB MUBE I Ly Guoression and

befl.gy MoPistial HEVNYIIRARMBREAImMPLRTintd WRINES T1 @Ns, ¥br augmentation of
chenotaxi s and reduction of invasion of col on cancer

c ah@se -ingincadrinalimsparetisn, B kash thepreventien angdisaaspt pEcolitis, and to
gb% i nhibition of uterine
rac F%%g ?%@%uate pul nonary vascul ar
|schen1a reper f usi on |nJury (IRI) , for cornea

hydration, for. |nh bit R expre
o ey oRer Malspis bR Pt o & Fiafiist disorders
MR ad p6KLhtamiA®fepadt GiER AR THRE: dikcas@l sHE@ SRvhmebnGRthogenic

insulin secretion, in both the Ereventlon and
t rré'etﬂtn@mTI@festwnm§ a CY{eirqpeat, Whish sneodanihe a@@q acid glutamine,

PR TS VUGS 05 Ay atoBt bl ohntes
qdoilmlummme m%wre ﬂﬁmtexdnﬁe,diwﬂmgfﬁheshsedseﬁmabam lﬂ’rkad & amutation
t on ans

© B o Bk, JE RO v S R RN biBtiels HoShse,
WiHoltiflstin'1Rs g poRRRitdngaE §Idﬁ donhahigd Avat Ofo A gruﬁaﬂﬁﬁe residues. For

pr.otein haV|ng an expanded polyglutam ne region. For

exiadipidaals mhadp i deHngton sEsesee, ha%n%ae 23 3 pduglutagiing region with
0 s

B P Rutalind S8 IRI WEIdR (RATHU AL s bifen (Y} BB} Enown

h amlmhpmhipghcneamlmsesegd te asmtaéﬁdmrnfgmabwﬂeraatbmb&l-

ne res dua S
ur R OSah S TRRRER et L Bt el Biia fuper (gt 1)
r &girlaébw%eulhr atOM e typd2 (@damf&lam §pﬁ1dca$:bé11ae staxiAsisbe3 fls@ealled
Huntln ton glsease (HD) , r known )
Pha 1585 M%i%&g@s S@H%CCF%@H%I%& typesq (alpha la-voltage

prcfé &ldost c%fc?um 91%5@15 %ﬁhﬁ@é&ébell&aa{tﬂlg%st(hﬁﬁmaﬁ)r Qﬁ(‘l‘ Y¥pinal and
A (atrophin-1); 'spi nocerebel | ar ataX|a€ﬂ¥pe-
a

( émbbar mugqular 200eipi, SBYE aitrel knaw aaﬁ@nn%dyt%es ndrogen receptor).
(ataxi n-2); spinocerebellar ataxia type-3 also called

Thus, in accordance with a further aspect of the invention, there is provided a
method of treating a polyglutamine-repeat disease or CAG repeat expansion disease
comprising administering to a patient, especially a human, a therapeutically effective
amount of a compound according to Formulas I-III. In accordance with a further
embodiment, there is provided a method of treating Huntington’s disease (HD),
dentatorubral-pallidoluysian atrophy (DRPLA), spinocerebellar ataxia type-1,

spinocerebellar ataxia type-2, spinocerebellar ataxia type-3 (Machado-Joseph disease),
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type-7 (ataxin-7); and spinal and bul bar nuscul ar

atrophy, SBMA, al so know as Kennedy di sease (androgen
receptor). 25 Thus, in accordance with a further

aspect of the invention, there is provided a nethod

of treating a pol ygl utam ne-repeat disease or CAG

r epinocerekqlianaipuin tbieds apinocerdbaibari ataxirgtyBRt i 97ispinel andgpullgr muscular

a i i . , i | .
2 BB BRE bl s SSIAD R bempaicay
| -dffektivd amamc of damamund ddroadifigitot Foemulae iiddi ment, there
is provided a nethod of treating Huntington's di sease
(HD), 30 dentatorubral-pallidoluysian atrophy (DRPLA),

spi nocerRehaindd b@itiedréski@nvention BN SRS et as HcP¥lactive
type-2, spinocerebellar ataxia type-3 (Machado-Joseph

di 2geais i comtgnagionigugthererhagnapenticelsRons sodemgher agents used in the
TR0 5P N P DO 2 o
c anfibitsisglcatnciknstldlodkgrst chleinpratci drngs, adenpgne scéptormamodulators,

e OB bl b HES R B i abions
Ofﬁe.tgl'} QofdREIE Mvaltipraite] Aid gafthBemady MisséiesaabiAgionk&ach active
sol e active agent or _in conbination with other
pHEgIEgiER] fap bg p red eithenineascerdpnse witheheis uspabdpspge tapge or 2
tr : okdou€addgpai rment and/or in the /

t r%g%gng%t%r%sggc ({s)sgl\ésf1 gng , other PDE4 inhibitors,

cal ci um channel bl ockers, chloinergic drugs, adenosine

recept dul ators anmphaki nes NVDA- R nodul at or s .

ne on Pt e o AR LS RN Rl SepRLP i a varioty of
( Efa@ors iGNEREHE partichiMASdEHNTE t6 e tRNEd, JhestvBafydTitieymptoms, the
In such combi nations, each active ingredient can be

adRita 08 edpigistration dhe fraquencysf dherflosagritethrveh dherpagtiquar compound
e Bl B Al PO BOGE compound, and

i rthepiesanne ofgnyrddletgnions sideraffects, ymofig other domsidenations.

including the particular syndrome to be treated, the
severity of the synptons, the route of

adm ni gtheabmpsunds BEthE heGUBRTH e Ofpidalie adbiagered Bt dsydl levels and in
the partjcular c ound utilized, the efficacy, i

t SXPEBPERPS OB ﬁ%g?DEﬁ IR b thosg BHqVecpPouRds mentioned

CQRBRU NG e@Afble, I RBRACENDE a8MhidELE S rsfng}é%r multiple doses, by
side-effects, anobng ot her considerations. 20 The

c ongodmitgstestion Hea daseglevd of.dereexayplec 101yl 08 are/kd/daye prederably 0.1-
at70q8g°‘/ﬁ§’ﬂa3l, %é’p%l;l%ll?ﬁg-fd}ng/kg/day. Unit dosage forms can contain, for example,

0.1-50 mg of active compound. For intravenous administration, the compounds can be

administered, in single or multiple dosages, at a dosage level of, for example, 0.001-50
mg/kg/day, preferably 0.001-10 mg/kg/day, especially 0.01-1 mg/kg/day. Unit dosage

forms can contain, for example, 0.1-10 mg of active compound.

In carrying out the procedures of the present invention it is of course to be

understood that reference to particular buffers, media, reagents, cells, culture conditions
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a mammual customary for PDE4 inhibitors such as those
known conpounds nenti oned above. For exanple, the

woaopadeds can be administered, in single or mMeCTiUSk@®3/036986
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25

doses, by oral adm nistration at a dosage |evel of,

for exanple, 0.01-100 ng/kg/day, preferably 0.1- 70
ng/ kg/ day, especially 0.5-10 ng/kg/day. Unit dosage

forms can contain, for exanple, 25 0.1-50 ng of active
conmpound. For intravenous adm nistration, the

c oaddbmnidlss aranottistendedrtp be h’n@i@dbuti are ®ibegtasl sorasmminclqdb ell related

dos Etg? %lg at %]}e q(} Cgﬁw %‘{1 i 5}16 7 ‘%ﬂ?ﬁ%ge}(;gggze 4s bF%n‘v% ;E ln?terest or value

0 ﬁlhelpdif@lukﬁ/cdﬁyxt iR chdbgiagiRusstarisBresaiteds Dot @dathpld, &fis often
of _active conpound, 3 arry

0 Lnosr»lhl@ 9 ﬁlé)émw@ beyffex systepy suHromaRER ?qs other gl achieve
c 0#1?1%% H‘?lop%enﬁé@ﬁ e&sak9 ot diskiigh %{eea?@\ﬁlllt 1B kel Bowledge of

bu la, reagents, cells, culture conditions
50suvms@mnﬁlamdmeﬂibdpbﬁewm@@@/h&:ﬂbasmh@mdlndmwpsmem@on to

not .i nt but

¢ ke earsyotes rul obliify fie R aiBans 1Rk R piopds and
s kprbéedines tikelosudthevdinll d recogni ze as being of interest

or value in the particular context in which that

di scussion is presented. For exanple, it is often

possible to substitute one buffer systemor culture

medi umfiRhraeatiivntisnilshow be AFtHeL¥R ROl TH WA of thé folletving non-
identical, results. Those of skill in the art w |

hVraitisg exananlesn{n anpéxine tg dissiosurs of hess aemiples aif ghould be kept clearly
gk %ﬂ&) b P&tﬁér and dﬁ?erérﬁ eEl%o@lm ﬁts oWerlﬁétﬁodéQﬂééfosed acco1‘d1ng to the
experi nmentat1 on, e such substitutions as w |

opdreseat inyensien wall hh dmnbt puggesisbamsetves 8 thgset dfekiliein isoislevant art.
and procedures disclosed herein. 10 The present

invention will now be further described by way of the
following non- limting exanples. In applying the

di scl osure of these exanples, it should be kept

cl earl| yn therfordgniﬂgtahditn the I&élowimgje)dmptesr zﬂhlbmpaﬂamﬂémm $ed forth

of the ds di scl.osed,accordi

T ererer dun Fa e PP edadigiad B SRS greentages
skdré by iBighhe rel evant art. 15 In the foregoing and in

t he fO||OMAng exanples, all tenperatures are set forth
uncorrected in degrees Cel sius; and, unless otherw se
indicated, all parts and percentages are by weight.

The entire disclosures of all applications, patents

and pubtiyeatileQelostiel 8FalPRPYiBatiod!) patkdisRal PWblicti6ns, cited above

her eby incorporated by reference.
and below, are hereby incorporated by reference.

EXAMPLE 1
3-Chloromethylpyridine N-Oxide Picolyl chloride hydrochloride (8.0 g, 49

mmol) is dissolved in ice cold, saturated, aqueous sodium bicarbonate (100 mL) and the
mixture is extracted with 2 X 100 mL chloroform. The chloroform extracts are dried
(MgSO,) and filtered. 32% Peracetic acid in acetic acid (50 mL) is added to the filtrate
and the mixture is vigorously stirred for 18 h. The mixture is washed twice with cold,
sat., aq. NaHCQ;, dried (MgSO,), and concentrated in vacuo. The solid obtained is
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EXAMPLE 1 3- Chl or onet hyl pyri di ne N-Oxi de Pi col yl
chl oride hydrochloride (8.0 g, 49 mol) is dissolved

wonodmeeasl d, saturated, aqueous sodi um bi car beaaUus2003/036986
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(100 nL) and the 25 mixture is extracted with 2 X 100

mL chloroform The chloroformextracts are dried

(MgSH) and filtered. 32% Peracetic acid in acetic

acid (50 nL) is added to the filtrate and the m xture

is vigorously stirred for 18 h. The m xture is washed

t wiridwaigfl withdekanes anhdried zaqacuNaHgm 3-ahidrentethitpadine Naordde (2.0 g,

solid obtained is 51 WO

%%ﬁg%EQf§g§@$7%§%%8§$ @% triturated with hexanes
and dried in vacuo to glve 3- chloronethylpyrldlne
N- oxi de &5 3@3 29W ield) as a white Y
sotil &M{ ¢4 8.166615Y, @38(111,61&)57 31-|I|)23 (81; @151) 4.04 (s,
(mmlH, 7.13-7. 23 (m 2H), 4.04 (s, 5 2H). The
conpounds 2-chl oronet hyl pyri di ne N-oxi de and
4- chloronethylpyrldlne N- OXIde can be prepared in a

o Thg o RRRE Bruodame b isifine Nevidsansh &rbloromethyinyyigine N-
3 ddé el beirephned)in aGidiiar manner.

4- A no- N- (3- cycl opent yl oxy- 4- met hoxyphenyl ) pyri di ne
(0.28 g, 1.0 mmol) mas di ssolved in DVF (1 nlL) and

added drop-wise to a ANIPESa'spensi on of NaH (200 ng
of a 60@6n1neral 0|I perS|on 5 0 mml) in DMF (4
4-Aming ' : A il i gy-3vingidylmethyl)pyridine

ming X 73
t d f
RN G A4 8ﬁ¥-§@ﬁs?%€?wﬁ%v PeHdiBe RISl PIGY wes
nghssBlv@d DMF (WaﬁL)‘aedﬂetddttdﬁrOpl-@n@% taistiited Qﬂ@pensmnﬂf Wa#l (200 mg of
was %;lrre fo 4 h, then c reful uenched with
o BiRPTe) il diSmeEsiRTy 510, egfe )50 ToRM) terpRpragpte e rA fter
( 5a(adme)1 waIB@mﬁtaQAfheltﬁX%'fe w@sssu\e@a @&d) 3 bhrobRE B é&@:@an)d 3.

and brine (25 m_j, dried (MySO4), and concentr Rt e
v abipsomathdpyrdinel Neosades(3po g 2-8dn2al) wps addedlin owd portion. The

gl@%gﬂ% %9% slﬂl\[/f'geﬁ f&SA i),i iéh cga%fkﬂlyg aﬁ’letnlcﬁ]e% thhE vr\]/at%ro aéfdMe ag_tlloned between
4-E0ARES Nl 3 aﬁd/whiﬁpém)tml)) )(EheéEtOBb ey whewydhed Withlwasry(R5 mL)
yr | glbn 3(2%@1% %&ﬁgé(g ),(qﬂd gpﬁen e@gﬁg%u)) i’lﬁgg rj:séll;'%vlvgsR purified
HZ@y flaéh 8lurfin @Rroiito g?zﬁ')hy (silica gel) eluting with 30% MeOH in EtOAc to give
4-amino-N-(3-cyclopentyloxy-4-methoxyphenyl)-N-(1-oxypyridin-3-ylmethyl)pyridine
(64 mg, 16% yield).
1H NMR (300 mHz, CDCls) & 8.16 (m, 3H), 8.08 (d, 1H, J = 6.0 Hz), 7.20-7.60 (m, 2H),
6.85 (d, 2H, J = 8.5), 6.72 (dd, 1H, J = 8.4, 2.4), 6.66 (s, ] = 2.4 Hz, 2H), 6.40-6.50 (m,
2H), 4.82 (s, 2H), 4.65 (m, 1H), 3.82 (s, 3H), 1.60-1.90 (m, 6H), 1.50-1.60 (m, 2H).

The following compounds were prepared in a similar fashion as described above:

a) tert-Butyl 3-Amino-N-(3-cyclopentyloxy-4-methoxyphenyl)-N-(1-oxy-3-
pyridylmethyl)benzoate

b) tert-Butyl 4-Amino-N-(3-cyclopentyloxy-4-methoxyphenyl)-N-(1-0xy-3-
' pyridylmethyl)benzoate

52



6.85 (d, 2H, J = 8.5), 6.72 (dd, 1H J = 8.4, 2.4),
6.66 (s, J = 2.4 Hz, 2H), 6.40-6.50 (m 25 211), 4.82

w020042:1134. 65 (m 1H), 3.82 (s, 3H), 1.60-1.98Ctms2003/036986
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6H), 1.50-1.60 (m 2H). The foll ow ng conpounds were
prepared in a simlar fashion as described above: a)
tert-Butyl

3- Ami no- N- ( 3-cycl opent yl oxy- 4- net hoxyphenyl) N- (I -oxy-

3- pyridyl nmethyl)benzoate 30 b) tent-Buty

1 ANPho- N ( VOB by pormpexeberoAL by P-mridineipd)4-2-C-

T Usz005) RSB aRFASh PRI AL L3

N- [ Bdk- 3, 4- (E—Uﬂdmﬂ\éﬁﬂemblhdw-b{(éﬁ%}tetrahydrofuranyl)oxyphenyl]-N—(1-

L\I-et( ?ag%rgps %Yﬂn@%lp’tg@%{%%r @g)ﬂzf’) 4 1M a1l

3- Chkpr o- N- [téﬂtmitgl O Kmidnd- N3 Hks=334 tcﬁﬂﬁ&BﬁﬁGtth( Pﬁa]x&])my Bxy-3-
henyl]-N-(1- oxy- yrldylnethyl)anlllne

427 [M + 1]

3- Am no- N-[ bi s- 3 4 (d| fI uoromet hoxy) phenyl ] - N- (1- oxy-3

- pyridyl nmet hyl ) benzoat e EXAMPLE 3

4- Ami no- N- (3- cycl opent yl oxy- 4- met hoxyphenyl ) - N- (1- oxy-

3- pyr| dyl net hyl ) benzoic 10 acid A solution consisting

of 1.75 g (3.44 mml) of t EXAMBLYI3

4- 3c
4 GBS RBRY L fosyphemsDreloory SayridypacthyDbencol
3%chH mL of dichl oromet hane and 8.4 nL of

trifluoroacetic acid was stirred at roomtenperature
for 5 hours. The solution 15 was washed with 50 nL of

HZ/Qsolﬂ_ﬂRﬁfbo'ﬁﬁsﬁﬂf ¢¥f1. H2E 3nasmad D o t%t%@%@ﬂi@%@l@pemyloxy-
to 6 by the addition of 10% aqueous NaOH The
c oprthetyragudblis(1 oy S ryrideiactiaibengaated 33 Rinplh o pdighlgmethane and

ofg Aing s %M&J&@{i‘@aci&- Qfﬁs %ﬁf% C?Pﬁ%e < gﬁaﬁﬁﬂgﬁ}r%ﬂb S. "Jihe solution

ext racts were evaporate ning ma
pashed veith 5] efdhOc Mihem&0 odr afifiy) weexddsi 2d thB@nglJusted to

e .ﬁyyﬁgidatlwgﬁ%é@aﬁowﬁ J Thogpri] aqpoaypra ey extracted

ofwithex 50 hilﬁoﬂlﬁém&‘dﬁféth@ﬁe aTHe%nibﬁi@ﬂQlﬁohl&ﬁn%le( e%@t@cts were
MHz, CDC13) 8.57 (s, 1H, 8.23
7 e’y@o&jed g}dgh@renzqq}mg maferial \Qawﬁg&yy ﬂeslgdgomatp gqaply_gver Si0,

u§1§§(19% I\JI‘@HQn Ca-i("blz a H?ﬂnt( Sp he erl(a‘ﬂwzg'iﬂﬂlﬁted% Cﬁ (?T@to yield
1 09g (73% yleld) of the title compound as a tan powder. "H NMR (300 MHz, CDCl3) &
8.57 (s, 1H), 8.23 (d, J=6.3Hz, 1H), 7.72 (d, J=9.0, 2H), 7.4-7.2 (m, 2H), 6.9-6.7 (m, 3H),
6.58 (d, J=9.0, 2H), 4.94 (s, 2H), 4.71 (m, 1H), 3.83 (s, 3H), 2.0-1.7 (m, 6H), 1.7-1.5 (m,
2H). MS (ES): m/z 435 [M +1]

The following compounds were prepared in a similar manner as described above:
3-Amino-N-(3-cyclopentyloxy-4-methoxyphenyl)-N-(1-oxy-3-pyridylmethyl)benzoic
acid MS (ES): m/z 435 [M + 1]
3-Amino-N-[bis-3,4-(difluoromethoxy)phenyl]-N-(1-oxy-3-pyridylmethyl)benzoic acid
MS (ES): m/z 453.1 [M + 1]
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2H). M5 (ES): mlz 435 [M+ 1] 25 The foll ow ng
conpounds were prepared in a simlar manner as

wdeasewasbiaad above: PCT/US2003/036986
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3- Ami no- N- ( 3-cycl opent yl oxy- 4- net hoxyphenyl ) - N- ( 1- oxy-
3-pyridyl methyl)benzoic acid M5 (ES): mz 435 [M + 1]
3- Am no- N-[ bi s-3, 4-(di fl uoronet hoxy) phenyl ] - N (1-oxy-3
-pyridyl met hyl ) benzoic acid MS (ES): mlz 453.1 [M+
1] 53 WD 2004/ 046113 PCT/ US2003/ 036986 EXAMPLE 4
N-[ Bi s- 3, 4- (di f1 uor onet hox EPpXERYE 4 N- (1- oxy- 3- pyri dy!

1 B o s b AR A0 - ory 3-pyridyimethy) 3-08-
?Sjte trj.gkhol.yfymaﬁnmﬁge > etrazol I J) ili (i % B
0. 26 § éa‘g(déh‘i‘%%‘@ ﬂé‘%é ’ﬁ>1_§1 g 11’&’ FOrR

HGbtr B arpYRagh-2if tethzd- s(t]y@hﬂme PIT5 LEODE hidhdl) Was d1§h%lved in THF (5

m xture was “neutralize E wi th saturated

aquleb@sl Swbiof HNIHChwasorided Afier Gl atraomdempiratire, teapigture was
w pehrtkeltd i 56 pfh SGraf AL o pEBAANG g WERBEH wit
i rEtQacy® x SDhelr riidEiOAs edimtawasre Icomtimdd ondshedaw e HiiGe(0 mL),

o RV by o sonieo i e, Th e S cies 1 oed el 2 RediSep

t @ohfhdMEO, kilicdbdDendAUE prodibt Wab efufeddis an%@r ad@ibnt from 0%
pr oduct %av\ﬁte ov\ger 1H NMR 3%%!\/!42 %DClB) S ’

8 MeOH4n E4@gc tg3% M 113EQ§)Agszer 3@-|§mn to, gve ¢ ﬂ§ g of pyoduct as a white
A T Dy
JQ'I-B B2 (d, 1:8.0H2, 108), 1.4,7.24d),.2HYS7.( EGh, 2Hiab 2-641 tnRH)M 51 (t,

P53 B8 Wy 68 6e TPt (1S - RcorDr Y b o s+ 1]

obt ai ned from bacul ovirus-infected Sf9 cells that
expressed the 20 reconbi nant enzgms. The cDNA encodi ng
hPDE- 4D6 was subcl oned i nt BXAMBEEBISvi rus vector.

|5y FELL BRI TR MRS bRV

The bacul ovirus-infected cells were |ysed and the

| A3 25S P54 Y3 € Shtained from baculovirus-infected S cells that expressed the
recombinant enzyme. The cDNA encoding hPDE-4D6 was subcloned into a baculovirus
vector. Insect cells (Sf9) were infected with the baculovirus and cells were cultured until
protein was expressed. The baculovirus-infected cells were lysed and the lysate was used
as source of hPDE-4D6 enzyme. The enzyme was partially purified using a DEAE ion
exchange chromatography. This procedure can be repeated using cDNA encoding other

PDE-4 enzymes.

Assay:

Type 4 phosphodiesterases convert cyclic adenosine monophosphate (cAMP) to 5°-
adenosine monophosphate (5’-AMP). Nucleotidase converts 5’-AMP to adenosine.
Therefore the combined activity of PDE4 and nucleotidase converts cAMP to adenosine.

Adenosine is readily separated from cAMP by neutral alumina columns.
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as source of hPDE-4D6 enzyme. The enzynme was partially
purified using a DEAE ion exchange chromat ography.

wohis/gsasedur e can be repeated usi ng cDNA encedirng2003/036986
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other 25 PDE-4 enzynes. Assay: Type 4

phosphodi est erases convert cyclic adenosine

nmonophosphate (cAMP) to 5' - adenosi ne nonophosphate

(5" -AWP). Nucl eoti dase converts 5" -AMP to adenosi ne.

30 Therefore the conbined activity of PDE4 and _
nRbositodtaismse minbétotsshledkivie canvardiones icAd/IP toxdermsiiene thisassay;

readi | ed .f.rom cAMP neut r.al um na
oottt S PR S Sk aele BBt 56
Phosphodi est erase inhibitors block the conversion of
cAMP t o adenosine in thi ay; cqQnsequen , ,PDE4 .
i rifllysarsd4e §§prasselh%c1}f’@}s-§5f§ Helsroaraviog qfpeigy géx and 10
g]ﬂ@ o phitBoRy ﬁﬁsﬁé&%gﬂa&’ ?ﬁllé Qg?\é@foﬁnpt@ﬂ_ BLiaggk. Wihhl c@%ceﬁ&ations of

u

assay mx an i nhi bitors and incubated
f assayZompanents werend.tdsrgrorane rl@mMTrigiHE dpd &kd)r HindAdeCla, 3 uM

of nent 2 00 ndh .
SHeATRIRER RSB BRI E O10Solfp LIV il gion vas

5' stopped BRhddlag 800 @nd b3ilng SN HOM A aliqabl afARL o heaction mixture
reacti on was stopped by adding 100 | of boiling 5m\

Hoyas trpstarredfiem cgeh wsll fo dyming selupss (Miuliiplate Mifjggore). Labeled

L
el vuetlbm‘f scintitlatéon fB9d ik added kxy ths @iptiflatg Hie (240 ®as pralddoshaken for
t gobtepty Brlaret St Pgrivias s dGervae vdpea SRS afke.

about 30 min, and cpm of [3H] adenosi ne was det erm ned
using a Wallac Triflux(r). test conmpounds are

Al
di Alb siognpionndsomoslsmEedan 0 MR anddduted it saysay seeh that the
t r}ﬁltal S%%e%tga?loﬁ 'of‘ﬁﬁvxsfd’ RGERL T @M%@ g?éstr@?@%c't Qn&ﬁle%’ctiw this

does n ect enzyne acti

caoaemtratdd.on. A decrease in adenosi ne concentration
is indicative of inhibition of PDE activity. plC50
val ues were deternined by screening 6 to 12

CONgeitdsaid ARBople GABRMUEIch & aNBEise bf RMbitZ FPDMAtRY. pICs
10, 000 nM and t hen plottlngtdrug concentrati on versus

3Nl st drécrabied duiseigening d tbhfansedfatipepieegpapnd ranging from
; ﬁf&@@@gllg,@gé a1 R Abhg AR nds BdidiPvestls PiBdenosine

concentration. Nonlinear regression sofiware (Assay Explorer®) was used to estimate

pICsy values.

ICso values for the preferred compounds of the invention are less than 1000 nM,

especially less thn 100 nM.

EXAMPLE 6 (Method A)

Passive Avoidance in Rats, an in vivo Test for Learning and Memory

The test was performed as previously described (Zhang, H.-T., Crissman, A.M.,
Dorairaj, N.R., Chandler, L.J., and O’Donnell, J.M., Neuropsychopharmacology, 2000,
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Rats, an in vivo Test for Learning and Menory 30 The

test was perforned as previously described (Zhang,

H-T., Cissman, AM, Dorairaj, N R, Chandler,

L.J., and O Donnell, J.M, Neuropsychopharmacol ogy,

2000, 55 WD 2004/046113 PCT/ US2003/ 036986 23,

19%3, 208-294.). THee apppraiatMed¢IN0el6SE] 0ollbSEn IBtwinisoisy Allentown, PA)

I nstrument.s, Al lentown, .PAY cansisted aof .a

SR AF & RefeortR s it S Eh Plifdbd fropariment connected to

C oPakdn¥e Bbmpatnat bed ghdlotife devrk Fhe doc:wTiley daeshed bympartment

uillotine door. The floor of_ the dar k,enedwﬁo ar nc{ .

ockipould be delivered

: irgsisied af grinkessyienl sxds tyoreh Whishan eletg dept
el £Gh%LI Sndt AR oI AR SKurEOUAR z%%ri%h’ca‘l’ EloBfk WerkfRéMhabituated to the

constant current source. exper | mant_al gr Ol:Ip_S wer e
f i apparahisithe deytbstbre tetstaet of ipgrxpeatimentt Raridgyheljedining théwat (Male

start of.the riment. in e traini .

Ofrhan ey BHRER) Whing 240 14'55d Sy BlcD Bt hilihdita

}I\Ia:‘onniaﬁﬁﬁﬁtl faﬁﬁng a®ay frlbmrthe’ldb?d guﬁ?mi]iadtbdl‘ébﬁ 1 fndrait b. e]tc‘lbjefamab(e door
romthe closed guillatine 0 or 1 mnute befor

{ HEeaed. faRatengClop onteng ths?@%egﬁdrcsmwg%% reqquded. After the

dapKeR&gdd fRMAhIFNmpARmeh€ IR W6 was ¥1bRH ahd& 0BAnA@ectric shock

entered the darkened conpartnent, the door was cl osed
andassadmiBisiereddbt sacpadss Aawskty-fppsheuiater.gheragwas afmigistered 0.1

se . I . .

2 P A R8I0 BHIeR iy e IRFILEDe R or et compound
pridosedtfmnt D& to RjSang/kgn.pof whieh iwae 30 mimesd befanieeuetintion test
(dose omO0.1tq 2 5 /KQ., i.p.), which was. 3 I

i it ThEFY P e lapel i bpiididdcolpadetiar g guilloine door
WaspeRd ThE1aRnd ¢ & chidrihf theldateftd\enBfdrtaRAPRES 8B edMok fip to 180
the guillotine door 15 open. The latency for entering

t hisceulskas madrhciang te tried tas (ginatedor ded for up to 180

seconds ' | ' ' .

dat a vve‘?lcle a%ﬁ%be;eg&gé@b%%ﬁ% égs&{c;? H@%re nge\p ‘?&%\l)&@&

i nubimpadscals weconpde usipriSewwaare Kauald ¢eostss iINafy eltetamequinéeé ldss than 30
tests.. Naive rats requir less an 30, seconds. .on
B T B N e L e

t h@nghartkrne dHeven M AbleBAkr thé 6168 ME EhocR 4xpaures mdkttiels pretreated
the electric shock exposure, nost rats pretreated

wi With velrgle fid not ep-onber thexdaskangd compartiagnidheeyerage latency was
CORNRLLATP o 179 (799,003, EftENeMASnt with MK-801 (0.1 mg/kg)

markedly reduced this latency when compared to the vehicle (p<0.001). This amnesic

effect of MK-801 is reversed in a statistically significant manner by actual test

compounds in a dose-dependent fashion.

EXAMPLE 6 (Method B)

Radial arm maze task in Rats, an in vivo Test for Learning and Memory

The test was performed as previously described (Zhang, H.-T., Crissman, A.M.,
Dorairaj, N.R., Chandler, L.J., and O’Donnell, J.M., Neuropsychopharmacology, 2000,
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increased up to 175 seconds (p < 0.001). Pretreatnent
wth MK-801 (0.1 ng/kg) markedly reduced this |atency

woheon/aenpar ed to the vehicle (p<0.001). This 20DASR@3/036986
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effect of MK-801 is reversed in a statistically
signi ficant manner by actual test 25 conmpounds in a
dose-dependent fashion. EXAMPLE 6 (Method B) Radi al
arm maze task in Rats, an in vivo Test for Learning
and Menory 30 The test was perforned as previously

de&8ct98sxY. ) Hiverigys %ﬁermltlal(houggmﬁs (malgiSpragpenDaieyj (Harlan)
el RS aharepl e e SERE by e ves

Pmkmz@@af 10986 ﬂ&ﬁnaﬂs;yasbgﬁa@@ﬂ 0 )m dbioveethd diper)dbit asclimation for two

housi n rats | e Spr,aque- e rlan .
i ot DS 4o pist iyl 3P IR ATt atd B 5 Bithutes witn
q&b elIBB D Pack LB 13118 1008 wel€) s Hta, tﬁéfh‘hit@by mmmmt the end
was el evated 70 cm above the floaor) for mati on

f @f thovgsms;PaspasionRaday Wit ecandasied I&@@ofowr&vc%qr@luéﬁweé Arms were
5
I?%n%edﬂ&? ith fmaé %\?leﬁ@izf@o& 9{1 ch: f’Iﬂ%gaLﬂtw%F ré@‘[ﬁcl'tbdﬁo fﬂ%)&nter Rlatform (26

ets place ose to t and
n ext indiiametérh for 16 sevhilsangl therhalosied to mbve freeln ﬂmugh@ut the maze

S S el R o RBR S i ssed M figtePPEMlgfirst. Four

f pafinRagiwerthecordd: RS/ oflesd memibBterios, {.bexteind @to baited arms that
platform (26 .cm.in dianeter) for 15 seconds and then

albpg aksendy Geproviiter deeng therspee b TeIRESNFRBIEMOTY RIS, i.-, entries
C Ghth @b &k Alths; BEldid bfin Qﬁ’mfeé) %gd 9y thd Qs S(s 82889 e., the time

whi chever cane flrSt Four paraneters wer e
r epant diethe cQI)lecmm & aigthnpnliﬂtglméher weze, 1f the working meaeory pirey was

xR volag? 08 tefBnd AL G DN OP%s&eyg (it b iYL Okl trials,

errors,

| Aiedratéiepid 6 dAITEs!s. 3\)1Kt-8111air sﬂhmmtnijbﬁsd 1531‘11311111468 ﬁrfw to vehicle
test duration_ (secon gent in
C OF fe8tageBh W@#cha’qu gfw& 46 @I“P@F%b?fﬁretﬂh"eteﬁa Fap thwefe Fertormed

WG K i Bk RITRN, Y HEdH BhtaRa sex?e?arl ex@a&awﬁs@r ghage
ref erénce menory error was | ess than one in five

succes #lidata wergiagalyzed byraalysas of basigmae (ANOYANgindividusl
R{%gfms%ns W%]ie devﬁ@%ﬁ tﬁyw\%?nelﬁelﬁéte@s né&%fi%g& 'toocronttrgl MK-801 (0.1

i ven
b efigke iphendresed thEquqmarmm bBbotke mrm ﬁrmtmfedence memory erTors

l'i ghted room which cont ed several extra-nmaze
@k, HE8 toage eipetoRe Sien BBy i R g o
V R[ahiiGay 6NN mdnﬂéy ¥l tH8 AdminfAERGH 1S fitsal WRE €0 ds in a dose-

usi ng Kewnan- Keul s test's. Conpared to control, - 801
( Glependent 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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20 nmg/ kg, i.p.) increased the frequencies of both
wor ki ng and reference nenory errors (p<0.01). This

wanmeguelief f ect of MK-801 on wor ki ng nenory i SPCENSR@®S/M36986

10

15

ina statistically significant manner by the

adm ni stration of actual test conpounds in a dose-
dependent fashion. 25 The precedi ng exanpl es can be
repeated with simlar success by substituting the
generically or specifically described reactants and/or
opBEa€ladMsondi ti ons of this invention for those used

in the precedi . ' f.nventi on has
been iI?ust#g?ggxﬁﬁ?Eaﬁgggg%?%%gm%ﬂgu%roduction and of

particular 30 conmpounds, it is apparent that
variations and nodifications of the invention can be

made without depaOtingfromthe spirit or scope of
46113 PCT/ US2003/ 036986 VE

the invention 3 WO
CLAIM 1. Anitroxid bound. of Kormulas! I-111: RO

\ ONB 231 RORSRS N8 NBA B R/ R3
\' " DON3ID s ngleo R6 %bl I|I %)mherein
. —
R®
RS
RQ
N/ A
\ QB A\
\ N\ b R
R? |]Q3 O ’Tl/\&/\//D
6 — R®
R 0 R
R
I I
wherein

one of A, B and D is N-O and the others are CR® ;

R! is alkyl 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 alkyl having 1 to 12 carbon atoms which is branched or unbranched and
which is unsubstituted or substituted one or more times by halogen,
hydroxy, cyano, C;-s-alkoxy, oxo or combinations thereof, and wherein
optionally one or more ~-CH,CH,- groups is replaced in each case by —
CH=CH- or -C=C-,
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one of A, Band Dis NO and the others are CR6 ; Rl
is alkyl having 1 to 4 carbon atons, which is branched

wonroaasaached and 10 which is unsubstituted BCT/US2003/036986
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substituted one or nore tinmes by halogen; R2 is alkyl
having 1 to 12 carbon atons which is branched or
unbranched and which is unsubstituted or substituted
one or nore tines by hal ogen, hydroxy, cyano,

Cl- 4- al koxy, oxo or conbi nations thereof, and wherein
15 optionally one or nore -CH2CH2- groups is repl aced

in each Cas%@géﬁ%dﬁ%§@$%§fﬁyﬁﬁﬁgam §¥@%L%Qﬂéw&%ﬁ&&ﬁn

PCT/ US2003/ avi n to 10 carbon
atons whi chgsibstituted ohs bi iotediinasrby hfaldgsﬁ ihtyditosdl, axeecyano, alkyl

ti by .h h . . al [
o oS Rt Qo ey R 4 o, o

car bon atongnm@ﬁmgngggnbpatlons t her eof
cycl oal kyl al kyl having 4 to 16 carbon atons which is

unsubstituted or substituted in the cycl oal kyl

portion and Lt | :

Ral ogen, ox Bl Biinb 6 460y By Ghs VR i TR Rka o
or 10 Conbl msmmted inler gyofoalkat ycbrtihtamid?kg the alisylipbricey dyrer more
at ons, mhlch |s ubstltuted r subs g§9 € 11ec2t

nore times 1%\3( T ‘1”5!9303’ drogsy I""glltw Ay OxY or

al koxy, nitg@hmnﬁﬁhbﬂkﬁﬁgdloxy, ethylenedloxy, cyano,

or combi nations thereof, 15 arylalkyl in which the

aryl portion has 6 to 14 carbon atons and the al kyl

portion, hﬁhh%\\/%mﬁ ANAnSfhoflat c{i‘ﬂbmfkﬁl@ﬁlsuﬂﬁﬁutgd bPsubstituted one

carbon at ons ein the ar radi cal
unsubst i t ut edmore tinges buﬂ)slogtrutcé?d, O(EFat #ylahydroxyp akkpkyaritro,

one or nore_t ogen

hydr oxy, alﬁﬁbyfn§g¥ﬂ¢F 8, n?ygﬂ%cmﬁ@t%"Pg%ggﬁgyvhmBOf
et hyl enedi oxy, or conbi nati ons thereof and wherein
in the alkyl Fortlon one or nore -

gr oups are
each opti onalatkyl pephigh the asy) pO{gqg(ljap 6(59 14 @_rﬁgr} a?t%la%c} the alkyl

one or nor eporﬁk@, “‘which is branched or unbranched, has 1 to 5 carbon atoms,
wherein the arylalkyl radical is unsubstituted or is substituted in the aryl
portion one or more times by halogen, CF3 OCF3, alkyl, hydroxy, alkoxy,
nitro, cyano, methylenedioxy, ethylenedioxy, or combinations thereof, and
wherein in the alkyl portion one or more -CH,CH,- groups are each
optionally replaced by -CH=CH- or ~-C=C-, and/or one or more -CHp-
groups are each optionally replaced by -O- or -NH- and/or the alkyl
portion is optionally substituted by halogen, oxo, hydroxy, cyano, or

combinations thereof,
a partially unsaturated carbocyclic group having 5 to 14 carbon atoms,

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

alkoxy, hydroxy, nitro, cyano, 0xo, or combinations thereof,
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groups are each optionally replaced by -0- or -NH
and/or the alkyl portion is optionally substituted by

wobab@gesa,13o0xo, hydroxy, cyano, or 25 conbi nati 8a%/US2003/036986
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thereof, a partially unsaturated carbocyclic group

having 5 to 14 carbon atons, which is unsubstituted

or substituted one or nore tines by hal ogen, al kyl,

al koxy, hydroxy, nitro, cyano, oxo, or conbinations

t hereof, 30 59 WD 2004/ 046113 PCT/ US2003/ 036986 a

het er ocycl i @ hgtemepgliongrouh whichsia satwated oparpyallyt satiratgd or unsaturated,

saturated or_unsaturat.ed havi 5,10.10. ring ato

o ch ot traage 4 Flgaams i pERed i T B R GR 0 o
wher ei n t he atvgi, hesycihe Ge@foaRyiglic Goupis ubsibstituted dr Suibstituted one or
substituted one or re times by hal n, hydroxy,

aryl, al kyl T R@ﬁ@?ﬁf%%& hgifenst pphalheliRg, SARe o,

0x0, or compiMaléRReyll REbeSo, oPfonthilfloas BexeE &ral Kyl

group, wherein the heterocyclic portion is saturated,

partially saturated or unsaturated, and has 5 to 10

ring atons i i i t y ' N, . 0

or % atom ahateRkEdsilion BERR vionth BB Ay s Yot
unbranched aatialtpsatirated obumsatubaed, ahdha, 5 toH® ring atoms in which at
het erocycl e- al kyl. grou

pis nsybstit uted .
Subst | t Ut ed e BHE OGS 1 Med OF N o aﬂé?@%@@@@n is branched or

portion by yhishR#ed andXds3. to BYEFHRN Yitond! e hefttdeytle-alkyl group is
al koxy, cyano, trifluoronmethyl, nitro, oxo, Or

conbi nat i ongnsuheitaet or substitaicd onp or meredimes|in grsrhetaspeysheportion
) o [ | epl
by - Cicrs By niBeerf 0Pt Rk CAGH A0 LRBEY, oY pd SRAAR S nerny1,

groups are eawhoxpbr corabihatione fHeaoé dviteyein irOthe alkyt pddtion one or
and/or the al kyl lon is optionally sulstitut

nal ogen, | oRET by FouSane oD Reny ReRlFsHLY -CH-CH- or
thereof ; R3.¢sCHand/@hre)ss idd KO, - BRI Sre3adiPoptdnSIBf RpMAced by -
atoms which is unsubstituted or substituted one or

more tinmes By ohd¥dgad/or iyl portigrads optipanlly substitited by halogen,

oxo, hydroxy, cyano, or combinations thereof;
R® isH,

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,

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,
OCFs3, amino, aminoalkyl, aminoalkoxy dialkylamino, hydroxyalkyl,
hydroxamic acid, pyrrolyl, tetrazole-5-yl, 2(-heterocycle)tetrazole-5-yl,
hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl, alkylthio,
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having 1 to 4 carbon atons,

carbon atons, or conbinations thereof, 25 aryl

al koxy having 1 to 4

havi ng

w6 20@/0kéd11sar bon at ons and which is unsubstit ut edT@s2003/036986
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substituted one or nore tines by hal ogen,

al kyl ,

al kenyl , al kynyl, hydroxy, al koxy, al koxyal koxy,
nitro, nethylenedi oxy, ethylenedioxy, trifluoronethyl,
OCF3, am no, am noal kyl, am noal koxy di al kyl am no,

hydr oxyal kyl, 30 hydroxami c acid, pyrrolyl,
t et r azol e- 5alkylsulfinyh etkglsolfymilPhcerryatriolkeidlyloxy,

hydr oxyal kox tbo | koxycar bonyl, cyano,
al kyl t hi o, %hvﬁﬁﬂﬁﬁﬁ%ﬁ%g

113 PCT/ US2003/ 036986
al kyl sul finyl, alkyl sul fonyl, phenoxy,
trialkylsilgloxy,

R4-L-, or .conbination
het er oaryl gigroatyl
1ring ato mhé%ro@ton? wWHRIHEE ﬁﬁéu@ﬁﬁtut‘é@ bPihb%t%m’téﬂ%ﬂ@%

or substituted one or nore tines hal ogen, a
hydr oxy, al lhdmgqn a]kkbhy@rbmﬁikoxw alkazﬁyalkemwtma

t her eof

R*L-, or

acyl ,

Baving 3 ¢ |G Fing AR Whichat lepst Atnqgéagle isa

: fn‘bféttﬁges by
}in@pedloxy,

et hyl enedi ox qu net h annno
anm noal kyl , h ]ren“ o%’f’f(ox s mﬁ% lr %lnfrlrllnﬁ’oa1 %aq{%oﬁlkyl
hydr oxam c amirbalkogy ﬂﬁlﬂ@lmﬁo )Hydrox?k;lkiﬂp]xy;thbi@ﬂny acid, tetrazole-5-yl,
car boxy, alkoxycarbonyl alk | t hi.o, .
al kyl sul fi npydr O’éYQk%HXgu‘FaFWi ﬁk‘ﬁﬁ’éi‘%%yl Cya 0, acyl, alkg’l%’lo
trial kyl si | yjowpiink ai-kylsul%nyl %@ﬁ’c&x@ﬂﬁ‘iaﬂdg@s ?eRﬁ-’L Qr
whi e par

a heterocycliC group, i's saturat i al Iy
saturated opomhmamméh@@bf Orhaw ng 5to 10 ring atons

in which at least 1 ring atomis an N, 0 or S 15 atom

whi ch is unsubstituted or substituted one or nore

times by hah(hg@mcyclfty@‘r)@gyvhnﬂlny baturatelypartialyksatuyated or unsaturated,

cyano, trifluaqro nitro, conbinatio
t%ereof; R4 DfEng} Q%n%g ?EH%WﬁWEaﬁb?%lém§§FHBW %ié%ors

which is unguls Wh'idl'ltlﬁ dnRbstRtes bi §ubkiRdic@d8e or more times by halogen,
hydroxy, aryl, alkyl, alkoxy, cyano, trifluoromethyl, nitro, oxo, or

combinations thereof}
is H,

alkyl having 1 to 8 carbon atoms which is unsubstituted or substituted one
or more times by halogen, C;-4-alkyl, C;-4-alkoxy, oxo, or combinations

thereof,

alkylamino or dialkylamino wherein each alkyl portion has independently

108,

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 one or more times by halogen,

alkyl, alkoxy, nitro, cyano, oxo, or combinations thereof,
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or nore tinmes by hal ogen, Cl-4-alkyl, Cl1-4-al koxy,
oxo0, or conbinations thereof, 25 allcylam no or

woizaddkpbiaei no wherein each al kyl portion has PCT/US2003/036986
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i ndependently 1 to 8, a partially unsaturated

car bocycl e-al kyl group wherein the carbocyclic

portion has 5 to 14 carbon atons and the al kyl portion
has 1 to 5 carbon 30 atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, alkyl,

al koxy, nitro, cyano, oxo, or conbinations thereof,

o1, 10 2004/ DG beline’ 330 OPLABE A0 SAfchQE ol BO

3 to 10 carB i s unsu

substit ut ed smeuward delog ntotmmeéigy Houdd geg Sy drdrycl 60 yyano, alkoxy,
0X0, cyan, 4 carbgn at.ons,

alk having 1 to
or conbi nat F‘ %ﬁ(“t"ﬁkgr aSbOE’;PfE‘PDg‘“aPRWn&lPLR%OHﬁ R 4 to

16 carbon atons mhlch |s unsubstituted or substituted
in the cycloal kyl portion and/or the al kyl portion one

or nore ti medodiyylalkyldyeing 4drd6 cetpematomsydridiiy unsubrijuted or
al koxy or - COURL e odIGHER boribf oY 1l Morfiof Bne or more

14 carbon af6ns and

subst i t ut edtimen®y ailo gmr, exd, icpa®, bydrb‘oey, alkeh alkaki pt combinations
hydr oxy, al §¥ al koxyal koxy, nitro, nethyl enedi oxy,

et hyl enedi o 0tﬂrlfluoromethyl am no, am nonet hyl,

am noal kyl , an1noa|koxy, dlalkylanino hydr oxyal kyl ,

15 hydroxan1c acid, tetrazole-5 h%Qroxyalkox
carboxy, al Rokhedndotel4 Caﬂz%ﬂeﬁﬁ@ﬁ clyjspipsbstigited or substituted

alkylsulfln I
aryl , heterogﬁoﬁ$5%ﬁﬁ%% |na Fﬁ%reo¥Qhary %%%9*“mx%
haV|ng 7 tOnm® ﬁﬂﬂbﬁme@bmnEﬂWMMehemmtmﬂnammmWHﬂpmmhmon
has 6 to 14 20 c on.at and e al.k 0
which is br AREwoet ? ’r?é’%}noah]g@‘y’ ﬁ?ﬁla‘gﬂ h‘%g’i’?xyalkyl
atoms, wher gidyok4iBicacl @&Kz\&e-mgl h§@dox i AkakIS bd¥Bbatyl bllk8eycarbonyl,
or

cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, cycloalkyl,

aryl, heteroaryl, 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, wherein the arylalkyl radical is unsubstituted or
substituted, in the aryl portion, one or more times by halogen,
trifluoromethyl, CFs0, nitro, amino, alkyl, alkoxy, amino, alkylamino,
dialkylamino, or combinations thereof, and/or substituted in the alkyl
portion by halogen, cyano, methyl, or combinations thereof, wherein in the
alkyl portion one or more -CH,CH,- groups are each optionally replaced
by ~-CH=CH- or -C=C-, and/or one or more -CH,- groups are each
optionally replaced by -O- or -NH-,

a heterocyclic group, which is saturated, partially saturated or unsaturated,

having 5 to 10 ring atoms in which at least 1 ring atomisan N, O or S
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substituted, in the aryl portion, one or nore tines by
hal ogen, trifluoronethyl, CF30Q nitro, am no, alkyl,

wealb@oge11am no, al kyl am no, di al kyl am no, or PCT/US2003/036986
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conbi nati ons thereof, and/or substituted in the alkyl

25 portion by hal ogen, cyano, nmethyl, or conbinations
thereof, wherein in the alkyl portion one or nore

- CH2CH2- groups are each optionally replaced by

-CH=CH or -C=C, and/or one or nore -CH2- groups are

each opti ofam, yhichds wesabstityied or substitufeplione gmere times by halogen,

het I

caturat od ofidh Byforlahy, FATINGR) Bl BRELI ARG,

i n whi ch at ethglas¢didxy trtﬂgloanm’uhyl,sarmno M,rmﬁomethﬁ aAind@kyl,
2004/ 046113 PCT/ IUS200. 6986, atom ichis. .

unsubsti t ut %‘Bm(%&gg (kty > o 6¥aHFP\éh|@'df‘?X|ﬁE§° #5jd, tetrazole-5-yl,
hal ogen,  ahjdtbxyalesty Qoarbox @ HieRycarBbre@Xyahds @63)1, alRy1tHi®),

met hyl enedi oxy, et hy 1 enedi oxy, trifluorometh

amino, ami naklsainyl, d#vks@éqrwy henogyi %‘amb@s@yons thereof, or

di al kyl am no, hydroxyal kyl, hydroxam c acid,
tetrazole-5-yl, 5 hydroxyalkoxy, car boxy,

al koxycar boaytterocyderelkybgrgiip, velekejn thieiheterocyclic portion is saturated,

heteof ,  or bt e pE MR s S1hdP MR iy Which

het er ocycl i RagQrrirgaforh$s $H} @roatsea@bm amarﬂid aﬂk}l'l)portlon Whlch is
saturated or unsaturated, and, has ring
in which at ra&@eﬂ@agﬁbrincwwdahaéﬁqtpé carbﬂn atpsy ths hsiewcle-alkyl

and the al kylo D {5k £ s t1l9t5tﬁ({‘e§ﬁbetq n%re HRRS ﬂﬂfl@ﬁ&erocychc

and has 1 to 5 carbon atons, terocycl e-al
group is unsetist by balegenpalksi, blkoxst, gyam, mibloannqﬂ@rleCFsO nitro,

times in the hetero Q on by h e

al Koxy, | cyants: oI Aiiapafase RTOARRa or (ppREongJhektorandio
am no, al kyhubsiitdeed ifl ikl akyyl powkioe by dilogaybyamal oxﬁﬁahyl or

t hereof and/or 15 substituted in the al kyl portion by

hal ogen, cySRTBPIRFOnsEReRPE or  conbi nati ons thereof; L

is a single bond or a divalent aliphatic radica

having 1 to 8 carbon atons wherein one or nore -CH2-

groups lare ga@mgbqobqr@mpMyvakegpalaqh@uc taglicalDhavinpQl to$§-carbon atoms

;\IESOSOZ: SCe- C‘%l}erem S oF TA0Re IE,'THz- grm'ilf)S s dare each o%lona%y replaced by -O-,
S-, -SO-, -S0»-, -NR’-, -SO,NH-, -NHSO»-, -SO,NR’-, - NR*SO,-, -CO-,
-NR’CO-, -CONR®-, -NHCONH-, -OCONH, -NHCOO-, -SCONH-, -
SCSNH-, or -NHCSNH-;

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, C;-s-alkyl, C;-4-alkoxy, oxo, or combinations thereof,
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-NRSCO-, -CONR5-, -NHCONH-, -OCONH, -NHCOO-, -SCONH,
- SCSNH-, or -NHCSNH; R5 is H 25 alkyl having 1 to

w6 20@yoaen3 at ons, which is branched or unbranchedTasc03/036986
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whi ch is unsubstituted or substituted one or nore

times by hal ogen, Cil-4-alkyl, C1-4-al koxy, oxo, or

conbi nations thereof, 63 WO 2004/ 046113

PCT/ US2003/ 036986 aryl having 6 to 14 carbon atomns

and which is unsubstituted or substituted one or nore

ti mes by halaaddavingp kg 14 cabaiy dsaps and wbigly is unsubstituted or substituted

al koxyal kox%()ﬁe P%B{e‘hm&%‘yrﬂ% ogard) by ﬁ%ﬂ&%&lﬁ@ﬁﬂ%lﬁ&s}&alkoxy,

trifluorone am no

awinoalkoxyndhghkyhanmmmx%hﬂqmnm&mkkyhﬂwﬁomewbxmmmm
acid, tetrazol e-5- dro yal

al koxycar bojmong ’oaml Rﬂ}"%i%(l‘ﬁydia alg}%ﬁ%‘?@u fydreppralkyl,
al kyl sul f onykdroQfmic@bial féﬁrﬁidl’él§- saRRYalkedy, aryl al kyl

having 7 to 19 carbon at ors, mhereln the aryl portion
has 6 to 14 carboxy afiesycashonis créaaila «'e%/b abmtwo ﬁlliylﬁlﬂlﬁﬁ}’l
which is br ﬂﬁn to 5 carbon
at ons, mhergl ﬁﬁé afg%g cha unsubsti t ut ed

or substltuted, in the aryl portlon, one or nore

times by halogen, trifluoromethyl, CF30, nitro,

am no, al kyl | k Iam

di al kyl am nstylagw?‘ %{%ngg(]t’ ?%ﬁasrg Ae/tr o ereua}he aryl portion has 6 fo 14

substi t ut ed cabosk Bemalaky the fhﬂcypp(mlb@ ﬁ;vlbyh Rakaghal orﬁmhfaﬁched has
met hyl, or conbﬁﬂ$t|ons t her eof | F

n.in the
portion one 18P 5 faiban alepp cipereiy s ¥ ag(agragg,g}]ls WRsubticited or

optional |y tepliaf&in Y arypbrfibh, o%orfﬁof%tlméwi/mog@ﬂe
or nore -CH2- groups are each optionally repl aced b

-0- or - N+ frifa@remgethy, EF:Chaitoy emincaklky), alayy, mgnio, plkylpmino,
carbon at onﬁiaﬂ.@hc?&ﬁ% ol?%Xﬁlglgat]‘onts?hellleof,cﬁ{dpoq'gul?sttlﬂﬂgd mgl\é alkyl
or hydroxyl; S H,

portion by halogen, cyano, methyl, or combinations thereof, wherein in the

O,

alkyl portion one or more -CH,CHo- groups are each optionally replaced
by -CH=CH- or -C=C-, and/or one or more -CH,- groups are each
optionally replaced by -O- or -NH-;

R® is H, halogen, alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4
carbon atoms, CN, or hydroxyl;

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,

hydroxy, C;-4-alkoxy, or combinations thereof
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25 al kyl having 1 to 8 carbon atonms, which is branched
or unbranched and which is unsubstituted or

weubsiuéused one or nore tines by hal ogen, cyaroy1/US2003/036986
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25

30

hydr oxy, Cl-4-al koxy, or conbinations thereof 64 WO
2004/ 046113 PCT/ US2003/ 036986 cycl oal kyl having 3 to
10 carbon atonms which is unsubstituted or substituted
one or nore tines by hal ogen, hydroxy, oxo, cyan,

al kyl having 1 to 4 carbon atons, alkoxy having 1 to
4 carbon at oymdqallgyl ha‘amg'rﬁ) k2 ¢aglhon atéres which isunsubstituted or

cycl oal kyl al vin C

unsubsti t ut @'%/}y QPQG%S Lﬁlﬁg ti {Jeto%%g bﬁﬁ{aﬁog@n %é’?g)gﬁy%% E‘yalnﬁ alkyl
portion andh&fing he zabéfwn Pors, iathoxe mevmg 1 noo4 earbbm atems oy
hal ogen, oxo, cyan, xy, Cl-4-alkyl, Ci-4-al koxy

or conblnaP@8W§mFH%F HP 10 aryl having 6 to 14

carbon atons, which is unsubstituted or substituted

one or nore tinmes by halogen, CF3, OCF3, alKkyl,

hydroxy, al kystalkyslkyldavingdtie 9,6 ezann @tgyls which i3 unsubstituted or

ethylenedlox n

aryl al kyl i na/lj % %hthé)ga?'rcﬁ%ﬂ:g}l E@{nbﬁ gg ?1%’ 40%2 arbon fmore
atons and t hmeabyhdtlogqnpmd oysnoyindcdxyi, €1-h‘HaH<ryi; ti&el- a;bkoxy or

unbr anched, l.to rbon atons, wherein the

aryl al kyl r&ﬂ%@ﬁﬂ“@éﬂﬁﬁ?gbstituted or is substituted

in the aryl portlon one or nore tines by halogen

CF3, OCF3, aIkK droxy, al koxy, nitro,_ cy
met hyl enedi awy! aveu@gq%//toe]ﬁlé@r horyatonas; Whishis H@ubgﬁgted or substituted one

t her eof %Hg glgrevi’ﬁﬁés%g%aio eif, 09, %d(‘]?gbalﬁ [ iy, ko ,61)1/tro,

nore - CH2 roups ach y repl ace

- CH=CH or fr@ﬁ@le,nedmxiy @mymnedloxy,wzme eG@dbimptionpthemof
each optionally replaced by -0- or -NH and/or the

al kyl portion is optionally substituted by hal ogen,

0x0, hydr oXypylAMARNOWhiRh theG@YIoRain A8 S td e ELBn atds and the alkyl
portion, which is branched or unbranched, has 1 to 5 carbon atoms,
wherein the arylalkyl radical is unsubstituted or is substituted in the aryl
portion one or more times by halogen, CF3, OCFj, alkyl, hydroxy, alkoxy,
nitro, cyano, methylenedioxy, ethylenedioxy, or combinations thereof, and
wherein in the alkyl portion one or more -CH,CH,- groups are each
optionally replaced by -CH=CH- or -C=C-, and/or one or more -CH>-
groups are each optionally replaced by -O- or -NH- and/or the alkyl
portion is optionally substituted by halogen, oxo, hydroxy, cyano, or

combinations thereof,

a heterocyclic group, which is saturated, partially saturated or unsaturated,
having 5 to 10 ring atoms in which at least 1 ring atomisan N, O or S
atom, which is unsubstituted or substituted one or more times by halogen,
alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy,
ethylenedioxy, trifftuoromethyl, amino, aminomethyl, aminoalkyl,

aminoalkoxy dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole-5-yl,
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a heterocyclic group, which is saturated, partially
saturated or unsaturated, having 5 to 10 ring atons

wonombschsat least 1 ring atomis an N, 0O or SpPC&USR003/036986

10

15

20

25

whi ch is unsubstituted or substituted one or nore

times by hal ogen, al kyl, hydroxy, alkoxy,

al koxyal koxy, nitro, nethyl enedi oxy, 30 ethyl enedi oxy,
trifluoronmethyl, am no, am nonethyl, am noal kyl,

am noal koxy di al kyl am no, hydroxyal kyl, hydroxam c

aci d, tetrahgtiexpelydxy, cahoxWrIRGOAADBIN 1S/ano, acyl, alkylthio,

PCT/ US2003/ 03698 r oxyal ko car box

al koxycar bo ﬁ%y,?suﬁ'wﬂ Xéﬂ(ygelé?r}yligﬁ% X Procon}lbmatmns thereof, or

al kyl sul finyl, al kyl sul fonyl, phenoxy, or conbinations

t hereof, or a heterocycle- aIkyI group, wherein the

het erocycl i @ hﬁ@rchdﬁ- 51 grappyrgheagn thedefpapaychy pgrtion is saturated,
sat ur at ed or, M%%E i

in which at east e mgstgglrrnﬁ?ég aIZd ké% %tgol rO @%ﬁ"{’%ﬁ]ﬁ which at
and t he al kydasiploring ammmm thOs S d:uomrmidethie a:lkyhpmtticmmllrieldis

and has 1 tg 5 rbon, a , e heter cIe a

group i s un g Eﬁggﬁ‘? gk 5?9{]@ l%iﬂ‘?st UPéﬁC 4 %ﬂ]’%‘etemcyde'alkyl
times in therdipticnnaysditited oﬂﬂbitit@t@d bive &ﬁh&@ @ithes & #¥ heterocyclic
al koxy, cyano, trifluoromethyl, CF3Q nitro, 10 oxo,

am no, al kyPaiioR&y halloawylkah]alkexy,@war@@fmmgﬁm@sh@ CF30, nitro,
t her eof andfeg anﬁh’(p%fk’tyfa%ﬁcg i Ayib 4fing] &xbmﬂﬁ{aﬁb&r}hgxof dfor
hal ogen, cyano, or nmbi nati ons thereo =
is H or 15ubshiydd ihdhe ahlgyl pottiondyhalogen cyanope: methjlodr

is branched orb%&%%% %Qgg and which i s unsubstituted

or substituf®d”6 nore times by hal ogen, cyano,

and/ or Cl-4- alkoxy, and one or nore -CH2CH2- groups

can be_replaced in each case by-CH=CH or -C=C; 20

RO is & kox} Brotal kylthio, in each case having 1 to 4
carbon atons, which is branched or unbranched and

which is unsubstituted or substituted one or nore
ti mes by haklkgykleving 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;-4-alkoxy, and one or more -CH,CH,- groups can be replaced in

each case by -CH=CH- or -C=C-;

R’ 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;

66



wohiedv46a3unsubsti tuted or substituted one or
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25 66 WD 2004/ 046113 PCT/ US2003/ 036986 R10 is
-CO-Cl. 4-al kyl which is branched or unbranched and

times by halogen, or is Y /G Rl Xor ~Y-R12 1J/
\X RI3 R 5 R11 is Hor alkyl having 1 to 4 carbon
atons, which is branched or wunbranched, and which is
unsubstituted or substituted one or nore times by

hal ogen; 10 R12 is al kyl having 1 to 6 carbon atons,
whi ch iR br an€e€ 1 orlkyhwhiah isteehchaddr unbidnched ad which is
unsubsti t ut ed one or note ti

ot ogen: - 1 S Bu Rt TGP o fmofStihet PV IRgedh or s
whi ch i s branched yr unbranched, and which is
unsubsti t ut ed ub@tituted one or nore tinmes by

hal ogen; 15 XFﬁ d ¥ are ach i ndependently 0 or S; and
G is al kylene'having 2 to 7 carbon atons which is
unsubstituted or substituted one or nore tines by

hal ogen; or 20 a phgg'Paceutically acceptable salt

t her eof ; wher an optically active conpound can be
in the forn1d§%%g§ 13its separate enantionmers or

m Xt ures theReof luding racem c mxtures. 25 2. A
compound accordlng to claiym1, wherein Bis NO.

R'"  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;

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

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

R® s 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

G is alkylene having 2 to 7 carbon atoms which is unsubstituted or

substituted one or more times by halogen; or

a pharmaceutically acceptable salt thereof;

wherein an optically active compound can be in the form of one of its separate

enantiomers or mixtures thereof, including racemic mixtures.

2. A compound according to claim 1, wherein B is N-O.
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67 WD 2004/ 046113 PCT/ US2003/ 036986 3. A conpound
according to claiml, wherein said conpound is of

woeanmde11B and R is nmethyl or difl uoronet hyl PCH/U42008/036986

10
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20

25

compound according to claim1, wherein said conmpound
is of Formula | and R2 is cycloal kyl. 5. A conpound
according to claim1l, wherein said conpound is of
Formula I and R2 is phenyl, nethyl phenyl,

met hoxyphenyl, chl orophenyl, phenethyl, phenpropyl,
10 phenbutyl, phenylethenyl, phenoxyethyl

phenoxy ropy but.yl 0 h

et hox phen BA téqrﬁgﬂ %clo cii%%ﬁ)ecﬁ 0][ Ng’nﬁwﬁ/ salé %npound is of Formula I
ChmaﬁdﬂbﬁﬁﬂmW&ﬁ&mmonnnahyprophenypropyl

met hoxyphenpr opyl, met hoxyphenbutyl , chlorophenbutyl,

ni trophenbutyl, or chl orophenyl am noethyl. 15 6. A

conpound ac %E&hﬂlﬁn@l Qc&hﬁhgﬂo]olalﬂ‘ﬁ Wefblﬁﬁh(ﬂccﬁl%ﬂ%é b f Formula I
is of Formula | *and R2 is” cyclohexenyl,

cyaddidseloatiyl., or indan-2-yl. 7. A conpound

according to claim1l, wherein said conpound is of

Formula I and R2 is nmethyl, difluoronethyl,

trifl udtometdydmpoand aedoldingy @t diyim 1, Meﬁ:m shicamymund is of Formula I

A I e N —
)ﬁ"fkﬁl‘nﬁ&l; liéYl&leEHéhﬁE Keylbx w&xﬂl@@?ﬁapyl pRok giltar opy !,

plpera2|nylnet pera2|n | et

rmqhm,rmep@p@zl, mwmhenylzm R L ——

e RED e ARL A SHTRRN ot S RhelbE T Bl 2

ymtrq:menhnyylnmt djdrophephlaméidettly]l. phenpr opyl ,

phenyl et henyl , phenoxyet hyl , phenoxybutyl,

phenyl am noethyl, indan-2-yl, pyridylethyl, or

pyri dylgpr opy conﬁ%uﬂ@a&@&ﬂﬁ@t%@ialﬁ 1P%éﬂé%ﬂﬁédﬁ%ﬁﬁ@ is of Formula I
IS

10. Azconpound according to claim1, wherein

pHad R’ is svelshersayl, culehreagiFnylsaiadept2-Yloyr azi nyl

pyr|n1d|nyl pyridyl, quinolinyl, or |squ|noI|nyI,

which in each case is unsubstituted or is substituted

one or 7oor e A ¢omg®und according to claim 1, wherein said compound is of Formula I

and R? is methyl, difluoromethyl, trifluoromethyl, or methoxyethyl.

8. A compound according to claim 1, wherein said compound is of Formula I
and R? is tetrahydrofuranyl, pyrrolidinyl, pyrrolyl, pyridylmethyl, pyridylethyl,
pyridylpropyl, piperazinylmethyl, piperazinylethyl, or methylpiperazinylethyl.

9. A compound according to claim 1, wherein said compound is of Formula I
and R? cyclopentyl, tetrahydrofuranyl, CHF,, methoxyethyl, cyclopropylmethyl,
phenethyl, phenpropyl, phenylethenyl, phenoxyethyl, phenoxybutyl, phenylaminoethyl,
indan-2-yl, pyridylethyl, or pyridylpropyl.
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11. A compound according to claim 10, wherein R3 is
substituted by OH, F, 5 d, CF3, nethyl, ethyl,

worbdimdyiiz et hoxy, CN, vinyl, CH20OH, CONHOH, CORER/US2003/036986

10
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25

nmet hyl enedi oxy, COOH, or conbinations thereof. 12. A
conpound according to claim1, wherein R3 is pyridyl
or phenyl which in each case is substituted or
unsubstituted. 13. A conpound accordi ng to claim1,
wherein R3 is phenyl substituted by gal ogen, COOH
and/ or 1@N. Ad;ompomdrqomrdnhga@ demﬂnghqrcméi a$ phenyl, naphthyl,

éﬂ%ywanﬁpgﬁ p u}%?t%ﬂdﬁ u 9%1 qumolmyﬁ%r %oqulﬁéﬂ%g,} which in

RéachQ4sdNEehdubRtnio@r iuwusétﬂwtbcem—@more tihids.al kyl - NH- CO-,
R4- al kyl ene- NH- CO-, al kyI CO NH- al kyl -, nmethyl, ethyl,
a, F _15 CN,

' .CH2OH or.. _
15. A ébnpoﬁﬁan@e@@ra&m&mtg&oa HP%&%%% o “}%Y OH, F,

Ny 08,66, CONBOHYCONH,,
ethﬁrl?ﬁa’%%pgbﬁw %%ﬂg)%)}/lpéhoﬁo@N Aycom:2>ound acco{%l ng ’

tmeﬂlyéﬂnndlﬂxy,mﬁlwqqslbi@tlphﬁéh?ﬁo%ubst ituted by R4-
S02- NH al kyl ene-O-, R4 is nmethyl, ethyl, propyl or

p he né—&@lg dA%lfg%l) ck&mngglg thaim1 %\9‘6@ "R3Q§ pyridyl or phenyl which

according to claim’l,
V\Aneeaehnaée?.s s®squhedyolr ummbmtutbdtt ed by R4- 25 L-, R4 is
phenyl , tetrazolyl oxazi nyl, piperazinyl,

met hyl % per gZI o %o ﬁ%}ﬂﬁyt? cﬂﬁhhy\kr El'n |1s ghenyl substituted by

pyrrol iyl , yrro era I'ny
n”ﬁhlhgérpﬂmmdndxyﬂCNand Lis a SI ngl e bond -0-, -CO,
CH2CH2CH2- O, -CH2 NH CH2CH2-O, -CO-NH, -NHCO-, or
CG\IHS@ B WP b kS cBﬁf[/l U51‘*3&91%/19359{§'l3sublﬁimteé by R,

qpougacco ding to clalml V\hereln R6,i s

Bofpbuid Or & Pt NHg IRaTSfQ21NHGHeRe1StQZFT€éHTa§<Yﬂ-?ne -0-,

IRSPIRE R AR REENFHICE AT Shilnaedy) G P

401@01&313, g menind) inétto, 31,00k ord20Hy substi t ut ed by
hal ogen. 21. A conpound according to claim1, wherein
said compound is of Formula Il and R7 is cycl opentyl

or cychghexylcompound according to claim 1, wherein R’ is phenyl substituted by R*-
SO,-NH- and R* is methyl, ethyl, propyl or phenyl.

16. A compound according to claim 1, wherein R? is phenyl substituted by R*-
SO,-NH-alkylene-O-, R* is methyl, ethyl, propyl or phenyl, and alkylene is -CHa-,
-CH2CH2- or —CHzCHzCHz-.

17. A compound according to claim 1, wherein R? is phenyl substituted by R*-
L-, R* is phenyl, tetrazolyl, oxazinyl, piperazinyl, methylpiperazinyl, pyridyl,
methylpyridyl, pyrrolinyl, methylpyrrolinyl, piperadinyl, or methylpiperadinyl, and L is a
single bond, -O-, -CO-, —~CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,-0-, -CH,CH2-O-, -
CH,CH,CH,-0-, —-CH,-NH-CH,CH,-0-, -CO-NH-, -NH-CO-, or -CONHSO-.
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10 22. A conpound according to claim11, wherein said

conpound is of Formula 1l and R8 H or CH5. 23. A
woaopadedzaccording to claim1, wherein said ceopwsnm3/036986

is of Formula 15 11l and RO is CH3 or QH5. 24. A

compound according to claim1, wherein said conmpound

is of Formula IIl and R10 is -CO Cl-4-alkyl. 20 25. A

conmpound according to claim1l, wherein said conpound

is of Formula 111 and R11 is -CH3. 26. A conpound

accor dildg t A cohpouadlaccoddinggd nlasralldwhﬂmpdlfnsiHi @ Iof

Formula 111 and R12 and R13 are each i ndependently
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-CH3 or -CH2CH3. 25 27. A conpound according to claim

1, whengin X @RffovhddRoRaito Glaid8; whersiaRIay Hd
accordlng to claim1, wherein said conpound is of

Formula Il1l1 and Gis -CH2CH2-. 30 29. A conpound

accordhpg t [
2004/ 0 gllsgﬁg@b@%%gé@g{é%g gla@(% Fiylein sZi(oauc}?Qp ound is of Formula
adcordd® rigalkyl leiaig to 4 oathen @iamsDviish N—0©t1013a11y spbsititpd by bialogen.
according to claim1l, wherein: each aryl group is,
i ndependently, a phenyl, naphthyl or biphenyl group
optionally A&oﬁi}bbﬁﬁd éddbl@ldlgﬁﬂ elagh 1Wha&einisaRlcobypound is of Formula
hal oge al ky hydr ox | koxy, nitro,

”{’i‘%lgeﬁ%‘é}icmmyl Bt ?@’gl oxy, am no, al kyl ami no,
di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, alkoxycarbonyl al kyl thio, al kylsulfinyl,
al kyl s@2f onm comppurphangondjng to alahnﬂewarrelarsyid agmpapnd i§ of Formula

nt a furyl, thienyl, pyrrolyl, pyrazolyl

iﬁﬂﬁgggﬁgpfb¥#iazolyl, tetrazolyl, dithiaIyI,
oxat hi al yl, isoxazolyl oxazolyl thiazolyl, 10
|soth|azolyl oxa trlaz lyl, di oxazo
oxathlg%olyﬁcogﬁp @%V@t @FP& Whergipsp é?PﬁVW“%SOmem“ﬂa
PYIT bfd /P M, L@zl nyl . triazinyl, oxa2|nyl
i soxazi nyl , oxath|a2|nyl

24. A compound according to claim 1, wherein said compound is of Formula

III and R is -CO-C;4-alkyl.

25. A compound according to claim 1, wherein said compound is of Formula

11 and R is -CHs,.

26. A compound according to claim 1, wherein said compound is of Formula

I and R'® and R" are each independently -CH; or -CH,CHs.
27. A compound according to claim 1, wherein X and Y are each O.

28. A compound according to claim 1, wherein said compound is of Formula

IIT and G is -CH,CH,-.

29. A compound according to claim 1, wherein R®is H.
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oxadi azi nyl, benzofuranyl, isobenzofuranyl,
t hi onapht henyl , i sot hi onapht henyl, i ndolyl,

wo2oindel1yl , i ndazol yl, benzi soxazol yl, benzoxagzwolugkeo3/036986
benzt hi azol yl, benzi sot hi azolyl, purinyl,
benzopyranyl, quinolinyl, isoquinolinyl, cinnolinyl,
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gui nazol i nyl, 15 naphthyridi nyl, or benzoxazinyl group
optionally substituted in one or nore places by

hal ogen, aryl, alkyl, al koxy, carboxy, nethyl ene,
cyano, trifluoronethyl, nitro, oxo, am no

A S A B T

tetrahydrofuranyl pi peridinyl, or pyrrolidinyl group
optionally substituted in one or nore 20 places by

halogehl ar&wpnmbwmimwaﬁ&g%yphnaﬂbm&ymnnethyIene
cyano, |quoronet

o1 ko aficha GO ippiadehly. bk oo Rol piahsssh epypyoptionally

t @utféhﬁtltem ohe o‘!‘\ﬂﬁf@‘ﬂnﬁeﬂy Thado gé'ﬁt 4, lﬁfdrﬂgﬂ:akoﬁz nitfo, methylenedioxy,
al kyl , al kenyl aIk cl oal k yl al ky

héﬂl&k@%@}@ty@ a@P’r@yﬁl y 9@0@ ata IR ydwytlkylohydrwalkoxy, carboxy,
0 I

LELERIEIE LGy SEISRS SRR AR Rl sy

cas e seemhﬁllettemaejd gmupumsndmtndemﬂ}ed fui3B. thl,ényiopmm]lyidpyrazolyl,

accar di ejn_R. js.methyl. or .

ARECREI e Bty SOEEh Ol B TGl Bhageh Biacor,

PisothilrbBA, oxhdiamdlyl] &latiedayiil, didxazdlyl oxatiiazolyl\¥Riadiazolyl, pyridyl,

2004/ 046113 PCT/U82003/036986 34. . A conpaound

aewaatnﬁ pygmidylpyrazigf driazipyl @az@yhﬁowmﬂr oxaflpiazinyhy

| Sx gyt %ﬁ&fura%?sob%fu?ﬁfy? Qﬁﬁt)géjﬁlmégyl thﬁcmégl?thw rindolyl,

or tetr Rydrof uranyl; and R3°I's etero
i momdelbrl dakeolsly benzisonazadyl drengorendist, benzthdaizol B, %leﬁhlazolyl

PR RE 2B Biehegh Rodifo el Remclind ey
Uﬁﬁjhld@htimyl od b&[z}bkaz]itt[yl \%ﬁap R)pﬁdir)allly_s&ﬁtmﬁe&mm?gﬂﬂlore places by
m erel IS

ordln R is net]
ﬁ%?%ﬁsleﬁ Maﬂwg ﬁﬁmm qagbogméﬂ?ﬂylm ewnpsﬁglﬁa@memhéa%roxo

Uﬁ%iﬁ@sélk%l%ﬁﬂ orlcﬁalﬁ lanﬁloCQﬁHJOU”d according to claim1,
wherein s nmeth R2'is cyclogentyl and R3 is

pheny| eagh heireogydle gmus s, independentiyh a heterpagyl grdwptarauent s.
tetrahydrofuranyl, piperidinyl, or pyrrolidinyl group optionally substituted in one or more

places by halogen, aryl, alkyl, alkoxy, carboxy, methylene, cyano, trifluoromethyl, nitro,

0x0, amino, alkylamino, or dialkylamino.

32. A compound according to claim 1, wherein R' is methyl or CHFy; R? is
alkyl, alkenyl, alkynyl, cycloalkyl, arylalkyl, heterocycle-alkyl, cycloalkylalkyl, aryl, or
heterocyclic, in each case substituted or unsubstituted; and R? is aryl or heteroaryl, in

each case substituted or unsubstituted.

33. A compound according to claim 1, wherein R! is methyl or CHF,; and R?

is cyclopentyl, CHF;, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl.
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38. A conpound according to claim1l, wherei Rl is
methyl; R2 is cyclopentyl; 15 and R3 is phenyl,

woapioayii3 bi phenyl, pyridyl, pyrimdinyl, thi 2zwlugke03/036986
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pyrazinyl, quinolinyl, or isoquinolinyl, in each case
substituted or unsubstituted. 39. A conpound accordi ng
to claiml, wherein RL is nethyl or CHF2. 20 40. A

conmpound according to claim1l, wherein Rl is nethyl or
CHF2, and Bis NO 41. A conpound accordlng to claim

‘1, wheB&i n Ricongpomst sgbrdong tCkiaEM lawljerml Rljis methyl or CHFy; R? is

f )ég’ %ﬁ%@éy(lfﬁf%ﬁm bprg%ﬁlﬁ%ﬁ\%%nﬁetﬁ bratg%%h g.}/ofgxt Fjgll andR? is aryl

Clohéferbaryie efhrtaflsubsitied blylhnsﬁlbstlﬁttEE Bis I\I- O and

R2 is cyclopentyl, CHF2, cycl opropyl nethyl,

pyridyl ethyl, or tetrahydrofuranyl 43. A conpound

accordhig t Wi, [ 1 F,: R?is
cccor 813 ¢ R Shpehd e HREGAL 0 1| sk but 62cur.

i scyslupwtyl; R io suhahmwdm unasnbetctuted aryh\or haeraryh6113

PCT/ US2003/ 036986 44. A conpound according to claim

1, wherein RL is nmethyl or CHF2, Bis NOQ and R3 is

3-pyri dgl OAd@hﬁpﬁuﬁdadcbtdﬁigtbﬁlaﬁﬁdhwhastlssmﬁgzl ;iR%us ed

or unsubstituted. ,5 45. nd according.to .claim

1 cyeiprsogilend i s nia“‘tﬂl?ﬁrllyl WI%HE?%S’HWWHE et v

CHF2, cycl opropyl et hyl pyrldylethyl or

tetrahydrofuranyl, and R3 3-pyridyl or en
whi ch B eadleoomosnd @ccgusﬂmtptclmred Whergmslﬁbgmetlw{ &4 is

ot ihERT AR SHRFL ARG GBIl T Tt )

cycl opropyl met hyl , yrldylethyl or tetrahydrofuranyl

d 3- d h X
Subst |Rg§n edAd%{Ph g:tg% alfl? A %ﬁ@%’”ﬁa cygjopentyl;
t qn@kaisrphle %V\ﬁh%hﬁiyﬂ bff»llehy‘ﬁ ;g@fdﬁ}ytpzﬁhﬁlcﬁﬁﬁzthla@&@l pR&zingl,

phenyl i s substitute or 4 osI tion.
1 5uipgliny, @rdmﬂuuwhnﬂe@ma@lh prge sWstiuiadar ynshtisdn R1 i s
nmethyl or CHF2, Bis NO and R3 is phenyl which is
substituted in the 3- or 4- position.

39. A compound according to claim 1, wherein Rlis methyl or CHF,.

40. A compound according to claim 1, wherein R! is methyl or CHF,, and B is
41. A compound according to claim 1, wherein R! is methyl or CHF,, and R
is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl.

42. A compound according to claim 1, wherein R! is methyl or CHF;, B is N-
0, and R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl.

43, A compound according to claim 1, wherein R! is methyl or CHF,, and R?

is 3-pyridyl or phenyl, which in each case is substituted or unsubstituted.
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49. A conpound according to claim1l, wherein RL is
met hyl or CHF2, 20 R2 is cyclopentyl, CHF2,

woyeslapsapyl net hyl , pyridyl ethyl, or tetrahydreCunsmyoB/io36986
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and R3 is phenyl which is substituted in the 3- or 4-
position. 50. A conpound according to claiml1, wherein
RlLis nethyl or CHF2, Bis N O R2 is cyclopentyl,
CHF2, cycl opropyl nmethyl, pyridylethyl, or
tetrahydrofuranyl, and 25 R3 is phenyl vvh| chis
subst i g4t edAi d@ntpbm:ch&ccmdng to plagi i} whereBR’ 1$\m@6n‘b@1£€isza

SHERNA R oo ST e Bt
3of¥bRheRy! . 3-ethyl sul fonam do- phenyl, ,

3-tetrazol - 5-y| - phenyl , 3-hydr oxynet hyl - phenyl ,
4-pyridyl, 4- CCI]—I—phenyI, 4 30 cyan-phenyl,

4-et hylsul f 5
L RSy 5l s e b o

PR fLI520PEHYB EIBE, cyEEprwyhmﬂpdmmdabdwﬂ af wwgahserefienyh and
31%;\4}? Lel (?yl ot MS\&P ea@%lé':s:ez‘s SL%JSIH t (9 un@lﬂ%tlﬁ%ed' S

phenyl , 3 et hyl sul f onam do- phenyl
3-tetrazol - 5- yl -phenyl, 3 5 h hy he : .
4-pyri d91 &W%%?degioé %{HE 1{1 gmeﬂyy or CHE,, B 1s
uf ¥yel hieB®® pysid Le h%mékrah ofuranyl, and
SRR AOMA St gt
cIRdiin3-pyridier Ehfm}’RJNhl@l imsadiydaseis sagtited gr q:qgubsgtu ed
cyclopentyl, CHF2, cyclopropyl methyl, pyridylethyl, or

tetrahydrofuranyl and R3 is 3-pyri dyI

3- COOHaphenyl conﬁao(ﬂld mefdydg to B}admanwhﬂhmﬂll 1s methyl or CHF,, and
3- gt hyl sul f onam do- g h -tet razol - phenyl ,

3 R yeiphsryhhigh fs. SBF\%WP il b%r‘?fd'yPOSl OIECI]—I- phenyl 4-
cyano- phenyl, 4-ethyl sul fonam do- phenyl,

4-tetrazol -5-yl -phenyl, or 4-hydrox msth | - phenyl . 15
54. A é&npomnamm aicardinggoslaamh whe ‘i mefhy! P%CHFL

mﬁﬂs& PO Bgllcfgﬂélts Fnyl W%Nl'h dpfubfspl%tu e ug ?1%{32 ?)fg h%déltlo T anyl

and R3 is 3- pyr [ dyI 3- COO—l- phenyl 3-d - phenyl,

3-cyan o p he gx compou.n hcyc dliI | ft% rc‘:?air.nq?\_wherein R! is methyl or CHF,,
R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl, and
R? is phenyl which is substituted in the 3- or 4- position.

50. A compound according to claim 1, wherein R! is methyl or CHF,, B is N-
0, R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl, and
R? is phenyl which is substituted in the 3- or 4- position.

51. A compound according to claim 1, wherein R! is methyl or CHF,, and
R? is 3-pyridyl, 3-COOH-phenyl, 3-Cl-phenyl, 3-cyano-phenyl, 3-ethylsulfonamido-
phenyl, 3-tetrazol-5-yl-phenyl, 3-hydroxymethyl-phenyl, 4-pyridyl, 4-COOH-phenyl, 4-
cyano-phenyl, 4-ethylsulfonamido-phenyl, 4-tetrazol-5-yl-phenyl, or 4-hydroxymethyl-
phenyl.
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phenyl, 3-tetrazol -5-yl -phenyl,
3- hydr oxynet hyl - phenyl, 3-nitro-phenyl, 4-pyridyl, 4

waQo@@aktiphenyl , 4-cyano- phenyl , PCT/US2003/036986

4- et hyl sul f onam do- phenyl , 4-tetrazol -5-yl - phenyl, or
4- hydroxynet hyl - phenyl . 55. A conpound according to
claiml1l, wherein R3is Hor is aryl or heteroaryl, in
each case substituted or unsubstituted. 25 56. A
compound according to claim1, wherein said conmpound
is of Formula |1, R7 is cycloal kyl; and R8 is Hor

sal d conpo%ggﬁg&ﬂ#a%ﬁgo?%uﬂé% 8%8{ F V%e s Ty cﬁ{éﬁif%}ﬁ%

RB i N-® amd Fézmpyaamd RGOOH phanyl, |3kaapI;ehyloB clyratoer oaryl ,

I N R T S e

ARFR6Hinfh ] hehyd dymecc@om- ], AQFRQBKEnS 40f
Fo}fﬁnul a IISI%R7 3?5%% opent yl ; R89I| s H orﬂ%ZIb:lS and R3

i efhyisefonamiderphenyh 4figitagplonylypheny opdrbpidrengaethyl-
@ﬁ:& jtuted or unsubstituted. 5 59. A conpound

ding to claim1l, wherein said conpound is of
Formula 11, R7 is cyclopentyl; R8 is Hor C2H5i and

R3is en which.is s i t.ute r _.unsubst

T 60, B U N o eRebng b (el et R SR S

|‘Rbfs clysloﬁéﬁﬂll OHFD eyablaapyimethyl @yﬁaﬁbthylaslete&uwoﬂmhﬁd and
unsubsti tut ed ound accorg to.cl |n11

WRSisek By d- Q@%‘o@h@aﬂ» 3 O PheRl Ao octhylsy] fqpgydo-
2@3’3&919 ?itet?%kéﬁ SRBRA, Bl xRyl B ekt 48DORpiény, 4-
cyano-phenyl, 4-ethylsulfonamido—phenyl, 4-tetrazol-5-yl-phenyl, or 4-hydroxymethyl-
phenyl.

54. A compound according to claim 1, wherein R! is methyl or CHF,, B is N-
0, R? is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl, and
R® is 3-pyridyl, 3-COOH-phenyl, 3-Cl-phenyl, 3-cyano-phenyl, 3-ethylsulfonamido-
phenyl, 3-tetrazol-5-yl-phenyl, 3-hydroxymethyl-phenyl, 3-nitro-phenyl, 4-pyridyl, 4-
COOH-phenyl, 4-cyano-phenyl, 4-ethylsulfonamido-phenyl, 4-tetrazol-5-yl-phenyl, or 4-
hydroxymethyl—pheﬁyl.

55. A compound according to claim 1, wherein R?is H or is aryl or heteroaryl,

in each case substituted or unsubstituted.

56. A compound according to claim 1, wherein said compound is of Formula

IL R is cycloalkyl; and R¥is H or C;Hs.
57. A compound according to claim 1, wherein said compound is of Formula

II, R” is cycloalkyl; R® is H or C;Hs; and R? is H or is aryl or heteroaryl, in each case
substituted or unsubstituted.
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X and Y are both Oor S; and Gis -CH2CH2-. 20 62. A
conpound according to claim1l, wherein said conpound

woomfo46asmula 111, R3 is Hor is aryl or hetecoasydo3/036986
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25

in each case substituted or unsubstituted; RO is

al koxy having 1 to 4 carbon atons; R10 is COCH3 or Xy
sG X 25 R11 is -CH3i X and Y are both 0 or S; and 75
WO 2004/ 046113 PCT/ US2003/ 036986 G is -CH2CH2-. 63. A
compound according to claim1, wherein said conmpound
is of Fornula [I1l and R3 is phenyl which is

substityted, or uns| bst|t alko

4 5 ca# on %t 8??30 rdﬁ%&ﬁﬁﬁn %)’ V%epe%sa d &ﬁéﬁlﬂ% 1}0% Formula
- BHRY isXyelpgenyylaR®is kBD(‘bﬂ”Cz(Hspﬁnd3{3 i8 Bicbr i & ylor Ieter&ariACPeach case

64. A conpound according to claiml1, wherein Bis
NSUbstitited; of upsb g di fl uoromethyl; 15 R2 is phenyl,

nmet hyl phenyl , nethoxyphenyl chl orophenyl, phenet hyl,

phenpr opyl , phenbutyl phenylethenyl phenoxyethyl

phenox§pr opmcompmeqd@zgq;dmg lto claim 1, wherein said compound i is of Formula

11, R7 is cyclopentyl; R® is H or C,Hs; and R? is phenyl which is substituted or
unsubstituted.

60. A compound according to claim 1, wherein R?is H or is aryl or heteroaryl,

in each case substituted or unsubstituted.

61. A compound according to claim 1, wherein said compound is of Formula

III, R? is alkoxy having 1 to 4 carbon atoms; R'® is COCH; or
Y\
—7< G
R X

R'lis -CHs;
X and Y are both O or S; and
G is -CH,CH;-.

62. A compound according to claim 1, wherein said compound is of Formula
IIL, 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

~K6

R X

R''is -CH; ;
X and Y are both O or S; and
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chl or ophenyl et hyl , nmet hoxyphenyl et hyl ,
chl or ophenyl et henyl , chl or ophenoxyet hyl ,

wohbawvoaphenypr opyl , net hoxyphenpropyl , PCT/US2003/036986
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25

nmet hoxyphenbut yl, chl orophenbutyl, nitrophenbutyl,

chl or ophenyl am noet hyl , cycl ohexenyl, cycl ohexadi enyl
i ndan-2-yl 20 nethyl, difluoronethyl,
trifluoronmethyl, nethoxyethyl, tetrahydrofuranyl,
pyrrolidinyl, pyrrolyl, pyridylnmethyl, pyridylethyl,
pyg i dylipoppyeH,-. pi per azi nyl net hyl , pi perazi nyl et hyl,
nmet hyl pi perazi nyl et hyl, cycl opentyl, CHF2,

met hoxyet hyl, cycl opropyl methyl, orphenyl am noet hyl ;

R3 is ggeny ¥id Sb¥brainthb Ghith 1, #AGBINGARR dis of Formmul
unsubs??tutéagggﬁsubstl¥%%§d T -3 i's, H 8?®§W1§§° ormuia

C)IHIanqunt%h.enﬁyvﬁll@He Rylstituged qmnyubsh@mdn& 1B ajkoxy he‘angérﬁo 4

atogs m@ggh is optionally substituted by hal ogen, R$
CHE RO is CH3 or C2H5; 76 WD 2004/ 046113

PEF 1451008/ §36986 R0 is -CO Cl-4-alkyl; R' is - CH3:

R12 and R13 are each independently -CH3 or -CH2CH3; X

and Y are each 0; ayd 5 Gis -CH2CH2-. 65. A conpound

according to clairf 1l ,gwherein one of AL Band Dis
N-O and the othpr's*gfe CH Rl is alkyl having 1 to 4
car bon atons, ich is branched or unbranched and 10

whi ch is unsubstituted or substituted one or nore

times Byi:hgkggen; R2 is alkyl having 1 to 12 which is

br anchéd ‘or ~dtibr anched and which is unsubstituted or

sUbaﬂiYukﬂﬁMnﬁenS[mnbre ti mes by hal ogen, hydroxy,

c koxy, oxo or conbi nations thereof, and
relﬁ p ally 15 one or nore - CH2CH2- groups is

repl aced in each case by -CH=CH or -C=C,

64. A compound according to claim 1, wherein

B is N-O;

R' is methyl or difluoromethyl;

R? is phenyl, methylphenyl, methoxyphenyl, chlorophenyl, phenethyl,
phenpropyl, phenbutyl, phenylethenyl, phenoxyethyl, phenoxypropyl, phenoxybutyl,
chlorophenylethyl, methoxyphenylethyl, chlorophenylethenyl, chlorophenoxyethyl,
chlorophenypropyl, methoxyphenpropyl, methoxyphenbutyl, chlorophenbutyl,
nitrophenbutyl, chlorophenylaminoethyl, cyclohexenyl, cyclohexadienyl, indan-2-yl
methyl, difluoromethyl, trifluoromethyl, methoxyethyl, tetrahydrofuranyl, pyrrolidinyl,
pyrrolyl, pyridylmethyl, pyridylethyl, pyridylpropyl, piperazinylmethyl, piperazinylethyl,
methylpiperazinylethyl, cyclopentyl, CHF,, methoxyethyl, cyclopropylmethyl,
orphenylaminoethyl;

R? is phenyl or pyridyl, which in each case is unsubstituted or substituted ;

R®isHor F;

R’ is cyclopentyl, cyclohexyl, or alkyl having 2 to 4 carbon atoms which is
optionally substituted by halogen,

R®H or C,Hs;

R’ is CH; or CyHs;
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cycl oal kyl having 3 to 10 carbon atons which is
unsubstituted or substituted one or nore tines by

woabagea,13hydr oxy, oxo, cyan, alkyl 20 havi ngPdTiUS2603/036986
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25

carbon atons, al koxy having 1 to 4 carbon atons, or
conbi nati ons thereof, cycloal kylal kyl having 4 to 16
carbon atons which is unsubstituted or substituted in
the cycl oal kyl portion and/or the alkyl portion one or
nore 25 tinmes by hal ogen, oxo, cyano, hydroxy,
Cl- 4- alKYlis -OCLC4+-alkidoxy or combi nations thereof, 77
WO 200 1@4 PCT/ US2003/ 036986 aryl having 6 to 14
car bon ', “which is unsubstituted or substituted
one orRlﬁ@;icER’t3lafee@clbmdbpén@eﬁIy -CBE % -CWIER;; al kyl
hydr oxy, al koxy, nitro nethylenedloxy,
ethyleﬁ%éﬁ%%ﬁ“eﬁy ﬁban%r conbi nations thereof, 5
aryl al ky ch the aryl portion has 6 to 14 carbon
at ons and the alkyl portion, which is branched or
unbranched, has 1 to 5 carbon atons, which the
aryl al 9t r ddeaeiound agpesding to dlaimeld whereits subst it ut ed
in the aryl portion one or nore tines by hal ogen,
Ond of Al 1%hd DY A0 (8 SHRY are® cyano,
nethylene | oXy, ethylenedioxy, or co |nat|ons
thereof, and 10 wherein in the al kyl portion one or
more - CH2CH2- groups are each optionally replaced by

eg?; op 1|O(r)naﬁ l’haglpgced bgrrbo?) {08115 Cﬁzﬁp lsgoﬁ Cglf’d f”h‘én%ran"hed and

al kyl porti ehidhss umnbstﬂﬁtaﬂ onsubuﬂitﬁtedtou& etimbie thiadsagailogen;
oxo, hydroxy, cyano, or conbinations thereof, 15 a
partially unsaturated carbocyclic group having 5 to 14

car bon pét o alkyMAbEiflg i1 $o UNSHURALE bdh@dd Gf uﬁdfslﬂlb(ﬁ Hﬁ(f)\ghlch is
one or nore times by hal ogen, alkyl, koxy, hydr oxy,

nitro, cyan@n&@%ﬁuwépr@&ﬁ@Wﬁdﬂﬁ@ﬂgnmh@nnﬁﬁbyHMnglhymwxx
heterocycli gyagﬁ)oé %9( d%x&ﬁ o?ltrl]bgﬁagfoggthf%%f tang . rem optlonally

saturated or unsa
in which at oh@ashoﬂa -CHyGH atgpenpk $s r@plhbeddn @ﬁchS:ase by —CH—CH- or

-C=C-,

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,

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, C;-s-alkyl, C;~-alkoxy or

combinations thereof,
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atom which is unsubstituted or substituted one or
nore tines by hal ogen, hydroxy, aryl, alkyl, alkoxy,

woyeanmdetisi f | uoromet hyl, nitro, oxo, or conbi rETIUSE®3/036986
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t hereof, or 25 a heterocycl e-al kyl group, wherein the
heterocyclic portion is saturated, partially

saturated or unsaturated, and has 5 to 10 ring atons

in which at least 1 ring atomis a N, O or S atom

and the al kyl portion is branched or unbranched and

has 1 to 5 esil hoving6 et4 carben dhehs mddohcis ensubkijtiuted oo sybstituted one

is 30 unsubstituted bstit ut i mes .

in the het ePbEYH ‘iuee r]flahJ @j" ‘ﬁg%ré@{f) El?%g%y’ alkoRY, nitro,

hydr oxy, ar a&K&ho, bF EJThBIA&INE tHeydof,
Yleth f@és 4 CT}] %@éﬁédloﬁy 0, t Yeo

78 WD 2004/ 046 3/036986 nitro, oxo, or
conblnatlons thereof mhereln in the al kyl portion one

ore - &Qﬁ 12R%6/ 18 lchdbof GRILAGEM the alkyl
by - CH=CH- ﬁ%re%- e gPoups are ey

each option @bﬂtyonp&hxlchmdﬂartched ﬁlr mlbranelwd— hasnidod cartom atoms, which

al kyl porti nal.l ut ed by.. hal ogen .
oxo, 5 hydr g‘i&ﬁ%@‘ﬁﬁ‘&& glr @Wﬁgﬁ%‘ﬁ& 8ht © ?%ﬂt‘g?# mgCE‘?%%ry | gortion
H, aryl havipRgobmbs tidesb3HaRiged CHIOCM Il Bidrbsy, alkoxy, nitro,
unsubstituted or substituted 10 gne or nore tines

hal ogen, al Ryano, metbylepediosy, Riplenediony pbwnb15¢t;p@§§llereo¥ and
al koxyal koxy,p,e Fzﬁﬂ ﬁl&igﬁﬁgﬁm%e%ﬁmrfwzme od¥Yare each

trifluoronethy m no, am noal kyl anlnoalkoxy
dualkylan1n0pUMymquyak&yy -CHAgHr o4&, @i ahe or more -CH,- groups

tetrazol e- 5- het er ocyc

hydr oxyal kof%}’ eaﬁ%\ W&?}? ’éﬁpﬁa&%%& iﬁhe@'ﬂ’/(gﬁ othe glky} portion is
al kyl thi o, bptigakylsenstifuitetydy hatdded| o] iy, cjidihaj’l@)@y)mbmatmns
trial kylsilyloxy, R4-L-, or conbinations thereof, or

het er oar yl MKW@ﬁQ 5to 10 ring atonms in which at Ieast

1 ring atomis a heteroatom which is unsubstituted

or substituted one or nore tinmes by 20 hal ogen,

al kyl , hydr epygrtially kosapyratad kakgackogpyp hating) to 14 carbon atoms,

et hyl enedi Which is unsubstituted or substituted one or more times by halogen, alkyl,

alkoxy, hydroxy, nitro, cyano, oxo, or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or unsaturated,
having 5 to 10 ring atoms in which at least 1 ring atomisa N, O or S
atom, which is unsubstituted or substituted one or more times by halogen,
hydroxy, aryl, alkyl, alkoxy, cyano, trifluoromethyl, nitro, oxo, 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 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, OCF;, hydroxy, aryl, alkyl, alkoxy, cyano, trifluoromethyl,
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et hyl enedi oxy, trifluoronethyl, am no, am nonethyl,
am noal kyl , am noal koxy di al kyl am no, hydroxyal kyl ,

woyorsoMerBc aci d, tetrazol e-5-yl, hydroxyal KORET/US2003/036986
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15

20

25

car boxy, al koxycarbonyl, cyano, acyl, alkylthio,

al kyl sul finyl, alkyl sul fonyl, phenoxy,

trial kylsilyloxy, R4-L-, or 25 conbi nations thereof;

R4 is H 79 WD 2004/ 046113 PCT/ US2003/ 036986 al kyl

having 1 to 8 carbon atonms, which is unsubstituted or

subst i t ut ed nire oxoyorwombingiions shenedfhwheatinge the alkyl portion one or
d-4-al kyl, Cl-4-al kox 0X0, or._conbi.nations _
thereof, 5 &Ky r%ﬁ%‘ﬁ%é@“&? ae I?S‘l/(fha?ﬁ%ﬁga gp]%i:eﬁl g i=CH- or

al kyl porti o0=09%nidsgepenslenChy- grdugsQrdeeh op@shally @Baced by -O-
a partially unsaturated carbocycl e-al kyl grou erein

t he car bocy®r ii¥H- gk erthpalkylpogiangs eptiongHy sibst ydwipgen, oxo,
the al kyl p i %ﬁﬁb 0 atons, which

is unsubsti?ﬁ%@gﬁb suéé%@?ﬁ?%gﬁpgﬁgmﬁr more times-by

hal ogen, al kyl, al koxy, nitro, cyano, oxo, or
conbinﬁgionssﬁhereof, cycl oal kyl having 3 to 10

car bon ‘at omd’ “which is unsubstituted or substituted

one or nore times by hal ogen, hydroxy, oxo, cyan,

al koxy, 15 alk I_havin? 1 to 4 carbon atons, or, )
conbi nat i oné™ %‘éYlé%p to T4 craboseaiqus andayhich s msubstitytesd orgubstituted
carbon at omgpe W6 tiﬁes%@%géﬂ, LHLE %l&ﬁﬁl, Bl ﬁﬂﬂ&%heélkoxy,

in the cycloal kyl portion and/or the alkyl portion
or nmore ti akexpaikdral wiyenetbylencdigramethilgnedioey, trifluoydmethyl,

al koxy or c i nati ons .20+ her eof ... aryl. Vi 0.1
carbon at orrgﬂ%aﬁﬁU’aahgvdﬁ1 |8’c | %allﬁﬁsaﬁ%g?qllfotﬁcyed&algﬁd'éﬂ sﬁyc{:gf{ygﬁ(yl,
one or nor ehydoraniyucidalcagaie-5-31, RY-hetetocsiéloystrazale kKony

al koxyal koxy, . nitro, nethyl epedi oxy, ethyl enedi oxy,.
trifluor orre¥‘ﬁ§7r|°?‘y Xﬂp‘,’aﬂ%‘g%’afﬁfp‘ﬁ%’ﬁ%rpﬂwlz CYARP6R) / P’I?{hloa
ani noal koxy aﬂk}y@hhﬂ{yﬁmkﬁgmfm,fp%ﬂcﬁéymalkylmﬂﬁ@fmg or
acid, tetrazole-5-yl', hydroxyal koxy, carboxy,

al koxycar bogggnbinations 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-yl,
hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl, alkylthio,
alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy, R*-L-, or

combinations thereof;

R*  isH,
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cyano, acyl, alkylthio, alkylsulfinyl, or
al kyl sul fonyl, arylalkyl having 7 to 19 carbon atons,

woherausniBhe aryl portion has 6 to 14 30 car beaTasems/ 036986
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20
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and the al kyl portion, which is branched or

unbranched, has 1 to 5 carbon atons, arylalkyl

radi cal is unsubstituted or substituted, in the 80 WD

2004/ 046113 PCT/ US2003/ 036986 aryl portion, one or

nore tinmes by hal ogen, trifluoronmethyl, CF3Q, nitro,

am no, al kyhlkybhavingyl, todndarton aginksy Whaithrnepgsubstituted or substituted one

di al kyl am no_and/.or substituted in,the alkyl portion .. .
by hal ogen, Olt‘:%’f?c}}mﬁrmﬂé]%% e, (gl 'ﬁ{‘]ﬁ& §F@)’8§%f{¥’coxﬁ’r & fgmibinations
which is satyéaffed, partially saturated or

unsaturated, having 5 to 10 ring atons in which at

least 1 ring atomis a N, O or S atom which is

unsubsti t ut Qr oy 1 r [ :

hal ogen, a y'gbﬁgﬁ%wgg%ﬁ%f&gfﬁxa% Eg%?n lﬂﬁsf ltn gleop,endenﬂy
met hyl enedi dxy§ carbomgtoenedi oxy, trifluoronethyl,

am no, am nonet hyl, am noal kyl, 10 am noal koxy

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

t et razol e- 5ayphstiallnukatrsted dedbocyclealdyd xsoup wherein the carbocyclic

al koxycar bonyl, cyano, acyl, al kylthjo,

al kyl sul fi nportionhgs/ to A4 gHhen atogmicang,ibe alkyl nogias heg ditepgarbon
thereof, or g RefRR Wimstosttuboll or SiRRitedMORE 6 ModeRfnes by
heterocyclic portion is saturated, 15 partially

sat ur at ed ohaloggmtllylaridyy, aitth, hyeno5oxog on@nphinajioas therpof,

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

and the al kyl portion which is branched or unbranched

and has 1 t eydodtieyl havingB @) cdrbe hierhs vdsicis emalbkiuted or

group is unsybstituted or substituted qQne or nore

times int héubﬁgm OF pere t%ﬁhy&ﬁsoﬁn’ﬁagﬁﬁ%(n?mﬁw& alkoxy,
al koxy, cyan@sy] favidel U8RI Mt omCEBE mBthtiofs théofX O,

am no, al kyl am no, “di al kyl am no, "or conbi nati ons

t hereof and/or substituted in the alkyl portion by

hal ogen, cyan thyl qr, ' ] . r -

is a single Cg?}ag%{l)?lﬁg B v Iget%t1 6 gﬁ%ﬂ%ﬁ@%@? gszﬂ% lbstitoted or
havi ng 1 t osébstiauddoin thé¢ oyrhoallkbpoviien endiothe aliy]l prtien one or more

: g_HZ- - %Ingi'I pal.leﬁargmﬁ@ggqno % o‘?a%loal_ 5&’1 %&eglgg%x}z mo_ lgabinations

- NHCONH-,  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, or alkylsulfonyl,

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
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- OCONH, -NHCOO-, -SCONH-, -SCSNH, or -NHCSNH; R$ is
H, 30 81 WO 2004/ 046113 PCT/ US2003/ 036986 al kyl

wobaviangeihizt o 8 carbon atons, which is branchedpor/us2003/036986

10

15

20

25

30

unbranched and which is unsubstituted or substituted
one or nore times wth hal ogen, Cl-4-alkyl,

Cl- 4- al koxy, oxo, or conbinations thereof; 5 R7 is H,
al kyl having 1 to 8 carbon atonms, which is branched or
unbranched and which is unsubstituted or substituted

one or nor e atyl pesiobyonk al agentimdbichatdgea) tkifinotoaeityy CF3O, nitro,
to 10 carbon atons, ich is un i tut r .
L obeti § o od S Bl ARG e, B R kg qringymd/or

0xo, cyan, ghtehtutediaid Wiyl pbRioft b%&t@g& YR or ALKOXY
having 1 to 4 carbon atons, or conbinations thereof,

or 15 a heterocyclic group, which is saturated,

partially s ‘. :
ri ng atoms ?E‘%ﬁ’t gﬂw%l' #Hég@%clﬁ Q%Eﬁ.‘%’ated \r%lalﬁgf sgtuk??edé& &nsaturated»
S atom whheving § tahGuisatoms ireehioh aisllehﬂtl iringtaeon treeN,0D or S
nore tinmes by hal. o en

al koxyal kox{PThiHig Wﬁi}ﬁtﬁ%% %&?Im%gtoﬂ?/f”éﬁéﬁtw by halogen,
trifluoronetikyl h myﬂtaucoam AKX hIRyky, nitd, ARdlyiksnedioRs)

anm noal koxy dlalgzlan1no hydroxyalkyl hydr oxam c
aci d, t et ragéwlngligyy, tuffiomastydl kuwg, aaiaphetayl, aminoalkyl,

al koxycar bon ?ﬁ!moaﬁ(eﬁ‘ﬂ;‘gralk?’%ﬂo %gl na%;{lkﬁ hy ?Hé@g&(%ole—s-yl,

al kyl sul f ony noxy, “or co I ons ereo
is H or al Ihycﬂrohﬁalfkqxg cmrhoayAalkcacrybmhomlmygno whylc#kylghio,

branched or g QB&Z ?& gﬁ S syl

subst 1t ut ed BV hafkeitionl ARG, oER gy hERoE o

and/ or Cl-4-al koxy, and one or nore -CH2CH2- groups

can be replaced in_ 30 each case b¥ CH=CH or -C=C;

82 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, trifluoromethyl, CF;0, nitro,
0XO0, amino, alkylamino, dialkylamino, or combinations thereof and/or

substituted in the alkyl portion by halogen, cyano, or methyl or

combinations thereof

L is a single bond or a divalent aliphatic radical having 1 to 8 carbon atoms
wherein one or more -CHj- groups are each optionally replaced by -O-,
-S-, -NR?-, -SO,NH-, -NHSO;-, -CO-, -NR’CO-, -CONR’-, -NHCONH-,

~-OCONH, -NHCOO-, -SCONH-, -SCSNH-, or -NHCSNH-;

R’ isH,
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WO 2004/ 046113 PCT/ US2003/ 036986 R9 is al koxy or
al kylthio, in each case having 1 to 4 carbon atons,

wohiedv46133br anched or unbranched and which is PCT/US2003/036986

10

15

20

25

30

unsubstituted or substituted one or nore tines by

hal ogen; 5 R10 is -CO Cl1_4-alkyl which is branched or
unbranched and which is unsubstituted or substituted
one or nore tines by halogen, or is G7<Y', Rl1 X or
R~Y R12 11/ \X*R 13 10 R 1 is Hor alkyl having 1 to
4 carbon at alikgl hamrigdhtoi8scathoaratdves) which isibianehedloed, and

which is unsubpstituted or. subst.it.uted on e .
e by nanggaied w3 RSy S0F Rl By grore times
at ons, Whi cRifhShaldpe) igdig, CRPsRAEH L0, ofbsmbidstions itedeof;

is unsubstituted or substituted one or nore tines by

hal ogen; R13 is alkyl having 1 to 6 carbon atons,

whi ch is branched or unbranched, and which is
unsubstg’t ut gdyor substituted one or nore tines by

hal ogen; 20 X and Y are each independently 0 or S; and
Gis alkylene having 2 to 7 carbon atons which is

unsubstitut g@(gpﬁaxin%glbt%tsi el S Re m}i’ﬁchq?&gféﬁeﬁﬁ uffanched and

hal ogen. 25 npound according to

wher ei n sai evhixhriponsabstitsied et sbbiitdted bnoon m&3 thi@s by halogen,
2004/ 046113 PCT/ US2003/ 036986

3' - Chl or o- 3-cycl opent yl oxy- 4-i net hoxy- N- (1- oxy-3-pyrid

yl et hyl) di phasiik@®hii8g 3 to 10 carbon atoms, which is unsubstituted or
3' - Chl or 0- 4-ret hoxy- N-{1- oxy- 3- pyri dyl met hyl ) - 3- ( 3-
t et r ahydr of Qﬂ@ﬁtlb&t}ﬂ{@iﬁ OhB19ye Emesiey halogen, hydroxy, oxo, cyano, alkyl

having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, or

combinations thereof, or

a heterocyclic group, which is saturated, partially saturated or unsaturated,
having 5 to 10 ring atoms in which at least 1 ring atomisa N, O or S
atom, 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, phenoxy, or combinations thereof;

R® 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, cyano,

and/or C;-4-alkoxy, and one or more -CH,CH,- groups can be replaced in

each case by -CH=CH- or -C=C-;
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3" -Cyano-4-net hoxy-N-(1-oxy-3 -p yridylnethyl)- 3
-((3R) - 5 tetrahydrofuryl oxy) di phenyl am ne,

wo-24fouemas onet hoxy- N- ( 1- oxy- 3- pyri dyl met hyl ) - 3PCBAIS2M0B@836986

10

15

20

25

hydr of uryl oxy) di phenyl am ne,
3, 4- Bi s(di fluoronethoxy)-N(1-oxy-3-pyridyl nmethyl)diph
enyl am ne, 4-Difluoronethoxy-N(1-oxy-3
-pyridyl methyl)-3 -((3R)-
t et rahydr of uryl oxy) di phenyl anmi ne, 10 3’
- Cyano- 4-di f| uor omet hoxy- N-(l oXYy- 3 pyr| dyl rret hyl)-3

-((3R) - 9t etra dr ofu XY hen
- Chl or & 4- di ﬁ“'ll l%(hﬁﬂ? %Q— %aiy !)I/PCI’ %If/ rbo HOms , Which is
-((3R) - tet lb?e{ﬁMEdderlm&bﬂaﬁéhé)idh@ bl 1§lﬁi119ilbst1tutéd or substituted one or
-tent-Butyl di met hyl si] yl oxy-3

- cycl opent y e tmes Y RS8N (1 - oxy-3- 15

pyri dyl met hyl ) di phenyl am ne,

N-(3- Q/cl opent yl oxy- 4- met hoxyphenyl ) - N- (1- ox rid
| met hyIR 3- asrGdhbenaliybwhigh ischranched or unbranche and v&eﬁ;ch 1sy

|N mg? h?ll ;: ! Zpiﬁtﬁg@tﬁﬁg St au geo o t%t%lp y eg¥rr20re'\tr{1gs bWalogeHer gy

N-(3- Cycl opentyl oxy—4 di f1 uor omet hoxyphenyl ) - N- (1- oxy-
3- pyridyl met hy - @i nobenzoi ¢ aci d,

N-[ 4- Met hoxy- 3x(3-"ket r ara(dr of uryl oxy) phenyl ]-N-(1-oxy-
3- pyridyl net hyt) - 3 _ anmihobenzoi ¢ aci d,

N-3, 4- Bi s(di fI uor oret hoxy) phenyl ) - N- (1- oxy- 3- pyri dyl ne
t hyl) - 3- am nobenz ig'acid, 25

N-[ 4- met hoxy- t et rahydr of uryl oxy) phenyl ]-N-(1-0

Xy-3- pyri dyl ngt 7&%%)_}%3 am nobenzoi c aci d,

N- ( 3- Cycl opr Xy- 4- met hoxyphenyl ) - N- ( 1- oxy- 3- py
ri dyl met hyl)-4- am nobenzojc acid,

N- ( 3- Cycl opr opyl nmet hoxy- 4-di f I uor onet hoxyphenyl ) - N- ( 1-
oxy-3-pyridyl met hyl)-3- 30 am nobenzoic acid, 84 WO
2004/ 048113 iPQTr Hﬁgﬂ%‘@ﬁ%&ﬁ:arbm atoms, which is branched or

unbranched, and which is unsubstituted or substituted one or more times

by halogen;

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;

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;
X and Y are each independently O or S; and

G is alkylene having 2 to 7 carbon atoms which is unsubstituted or

substituted one or more times by halogen.

66. A compound according to claim 1, wherein said compound is selected

from:
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N-[ 3- (4- Chl or ophenyl ) pr op- 1- yl oxy- 4- met hoxyphenyl ] - N- (
1- oxy-3-pyridyl nethyl)-3- am nobenzoic acid, N (3

wooyetoapriepyl met hoxy- 4- met hoxyphenyl ) - N- ( 1- oxy P8T/US2003/036986

10

15

20

25

30

-pyridyl nmethyl)-3 - am nobenzoic acid, 5

N-[ 3- (2- I ndanyl oxy) - 4- met hoxyphenyl ] - N- (1- oxy- 3- pyri dy

| met hyl ) - 3- am nobenzoi ¢ acid,

N-[ 4- Met hoxy- 3- (3-t etrahydrof uryl oxy) phenyl ] -N-(1- oxy-
3-pyridyl methyl)-3- am nobenzoic acid, N 4- Met hoxy- 3
@(—gihmyoﬁ@wclamloxwﬁyn@maﬁéhm -3-pyrigtylmeg)dphenylamine,

?hg%l'rﬁ{l% %’ }3933)%18?‘%%ﬂ§&1§ ilcidl\l-(l oxy- 3- pyr
[ d@ﬁan}adrbﬁir_x)lm?y)&@ﬂﬁwiy 3 ﬂacu d, oL .
t
By N B pagéylm%%y§¥%e@$&ﬁényl e, 15
u%éﬁ &Bﬁﬁ*&l&ﬁd%héqy'%hexy N- (1- oxy- 3 pyridyl met hyl ) - 4

tetrazol phenyl ami ne
@y@lﬂ@p@meyhoaxw - me% ﬁm@'ﬂmc@lxl)éx@ -tstrahydroﬁlryloxy)dlphenylarmne,

SER R R a2 S AE et D R, P o
f dryifloxsomethox -2 It-exty- ’&pgﬁdﬁmﬁm@l)w I\E(ikjle)pginylsam Pled et
hﬁ%ﬁﬁﬁpﬁﬁﬁz’fgﬁpgéﬁ'?% ’ylrr;egl g)r%nyl am ney PYITEY

43 b4 RISt My (A Do) y-3- fyﬁﬁylhféﬂiym L®R)-- 3

3R)-tetrahydro furyloxy)-
téqtrahz@‘pﬁsylyw)dlrpbw&gmam ne, 25

i hfﬂl@ Z@ﬁ%ﬁ_ﬁt & ?tgi%%f-f_vl é@fogp;%m%}ﬁﬂg@%wﬁ pyri dyl ne

@;mhy@bﬁmylbxwﬂﬂphbm&qmme di fI uor onmet hoxy- N- (1-oxy-3 -p

e by Beratys Roe e S VAR )
- pettfigkngp@phén¥mite,phenyl am ne,
N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(1-oxy-3-pyridylmethyl)-3-aminobenzoic

acid,
N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(1-oxy-3-pyridylmethyl)-4-aminobenzoic
acid,

N-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-N-(1-oxy-3-pyridylmethyl)-3-
aminobenzoic acid,
N-[4-Methoxy-3-(3-tetrahydrofuryloxy)phenyl]-N-(1-oxy-3-pyridylmethyl)-3-
aminobenzoic acid,

N-3,4-Bis(difluoromethoxy)phenyl)-N-(1-oxy-3 -pyridylmethyl)-S -aminobenzoic acid,
N-[4-methoxy-3-((3R)-tetrahydrofuryloxy)phenyl]-N-(1-oxy-3-pyridylmethyl)-3-
aminobenzoic acid,

N—(3 -Cyclopropylmethoxy-4-methoxyphenyl)-N-(1-oxy-3-pyridylmethyl)-4-
aminobenzoic acid,
N-(3-Cyclopropylmethoxy-4-difluoromethoxyphenyl)-N-(1-oxy-3-pyridylmethyl)-3-

aminobenzoic acid,
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30
N- ( 3- Cycl opent yl oxy- 4- nmet hoxyphenyl ) - N- (3- pyri dyl ) - N-(

wo-200a048t1pyr i dyl net hyl ) am ne, 85 WD 2004/ 0461 28T/US2003/036986
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20

25

30

PCT/ US2003/ 036986
N- ( 3- Cycl opent yl oxy-4-di f | uor omet hoxyphenyl ) - N- ( 3- pyri
dyl)-N(1-oxy-3- pyridylnmethyl)amne, N (3

- Cycl opr opyl net hoxy- 4-di f| uor onet hoxyphenyl )-N-(3-pyri
dyl)-N-(1-oxy-3 - pyridyl nethyl)am ne
NAL[S- (maﬂmoplmmel)nmpyl-ﬁomﬂ%)mwma}]dv olrymigwﬁéﬂme;hyl) -3-

N- rid N-(1- oxy-3- pyridyl net hyl)am ne,
@E’B%ﬁg gﬂoxy 3'

Soprd3MubiastRendettiokly planyh) M- (1Lexyx§-pridylmethyl)-3-
pyr| di;l met hyl ) di phenyl am ne,

33@}1@ @}?@Wta)‘?} Xy- 4- met hoxy- 3' - (1- propanesul f onyl ai ni no
NCI\K?((% )1@ R d xSy DV #]) QX}Q@%W&ﬁfﬂeﬂﬁl) 3-aminobenzoic
open xy 4' - anésul f onyl ani no- 4- met hoxy- N- (1

- %l 3- pyri dyI met hyl ) di phenyl am ne,

PGB ooty 2

Pyirdpeimeiduetd, di phenyl am ne,

MM Bos SR AT ey ?Qﬁé o] T Al AR -
agnfolb NRiIoXY - 3 - et hanesul fonyl am no N- ( 1- oxy- 3- py

ri dyl met hyI) 3-[(3R) - tetrahydrofuryl oX
difplie@yethoxpesihoayMemirdhogysheny l A-( 20>95731pw119}hn@t1w8x%71mn0b6112010
- N-T\}él oxy-3 -pyridyl nethyl)di phenyl am ne, 20

T hoxy- N (1- oxy-3-pyridyl methyl)-3-[(3R)-tetrahydro
f BrQyctvpydpdimpétylyk pHidifdyoromethoxy-N-(1-oxy-3-pyridylmethyl)-4°-(2H-tetrazol-

3 met h 3-[2-(2- dyl)eth N-(1- 3
%ﬁ@ﬁ%?‘ﬁ’ﬁ’l‘aad%%enyl[am(nepy“ yh)ethoxy] - (1-oxy-
3! 3:EGUR eﬁyx%xyme&ams y% -Ne(1 o9y ﬁrdmfﬁétﬁiyl) gedtraol{% 3R)

- tetrahydrofuryl ox di phen am ne,
3yQdiphepeanipe,oxy- 4- met hoxy- 4' -[ 2- (5- oxopyrrolidinyl)nme

t %@e}o&%@&fo ?)ﬁymgtﬁlog;Np@] rdx?ﬁ@d@ﬁh@tﬂﬁ?@e DR 5-

oxy oxy 3-am nocar bonyl phenyl ) -

NyDdipbenyldsaine,
4-Methoxy-N-(1-oxy-3-pyridylmethyl)-3-((3R)-tetrahydrofuryloxy)-4’~(2H-tetrazol-5-
yl)diphenylamine,
3-Cyclopropylmethyloxy-4-methoxy-N-(1-oxy-3-pyridylmethyl)-4’-(2H-tetrazol-5-
yl)diphenylamine,
4-Difluoromethoxy-N-(1-oxy-3-pyridylmethyl)-3-((3R)-tetrahydrofuryloxy)-4"-(2H-
tetrazol-5-yl)diphenylamine,
3-Cyclopentyloxy-4-difluromethoxy-N-(1-oxy-3-pyridylmethyl)-4’-(2H-tetrazol-5-
yl)diphenylamine,
3-Cyclopropylmethyloxy-4-difluoromethoxy-N-(1-oxy-3-pyridylmethyl)-3’-(2H-tetrazol-
5-yl)diphenylamine,
Bis-3,4-difluoromethoxy-N-(1-oxy-3-pyridylmethyl)-4°-(2H-tetrazol-5-yl)diphenylamine,
N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridyl)-N-(1-oxy-3-pyridylmethyl)amine,
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pyri dyl met hyl ) aniline,
3, 4- Bi sdi f| uor onet hoxy-N-(3-carb

woxyosb4chB or ophenyl ) - N- ( 1- oxy-3 - PCT/US2003/036986
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20

25

30

pyri dyhnet hyl)aniline, 30

3, 4- Bi sdi f | uor omet hoxy- N- (4- (1-pyrrol -1-yl ) phenyl)-N-(
1-oxy-3-pyridylnethyl)aniline, 86 WO 2004/046113

PCT/ US2003/ 036986
4- Met hoxy- 3- (R) -t et rahydr of uryl oxy- N- ( 3- car boxy-4-chl o
r o*ptﬂeﬁydle»pdi«sadxmmmmrmwmvpmwhw YBpjtidybel-(1-oxy-3-

- ox -g géFQ t et rahydr of uryl oxy- N-(3

éﬁ AYH3C: N- (1- oxy-4- pyridyl methyl)aniline, 5

b Mpﬁpfl@eﬂfo ?ﬂ&hﬁﬁfr@ﬁx&h&iﬁﬁnﬁ} - N33 kit gy N 1Mo x{y3-
oxy pyr| nethy )aniline,
3pwyjdylestiylpmaiey - 4- met hoxy- N- (4- car boxy- 3- chl or ophenyl

) AP R TR PSR e g o3
pandﬁhnﬂgﬁﬁhmk an1nob enzofuran 10

| )%A%gﬁtl | - 791%1&}{}03%%3@5@3%% 47 ht F%— _(1_ ){J}y'\il dyl met hy

Htﬁhbnﬁhtﬁlhe Oxy- 3-
pyrld Ineth Ig}an1nobenzofuran cIo 3$? OXy

or@ntymy “IEHIORBRY BWW)GSW((HI’

p hFH%EMJ jgghﬁ i ndazol e, 15
¥§%g¥y -7- hoxy 49(N-(4 acetyl phenyl ) -N-(1-oxy-3 -
p)BFCdemt}hydy)‘) eathametydionphmingrd-metjok Mt orox3r- 3

3R).- 3: t h rofuranyl)oxyphenyl]
% I Fg' %ﬁxqgﬁ%nocarbonyl N-(1-oxy-3 -p

y&@yﬁl@@hﬁ&d)&y AHriethoRe-4’~(1-propanesulfonylamino)-N-(1-0xy-3-
4-(4- FIuoroph%hyl)sulfonylan1nocarbony| N-[ 4- met hoxy- 3
(p(ygﬁ@' mgthyhdiphenylamine,

t %t.ﬁcﬁaéﬁasﬁm@ﬁaeyﬁ QX ROy tabifd-4 DSth ey (1 By {-3et hyl )

ani ,
3-pgrifgmsthyldipheesdaroing- 3- ((3R) - 3- t et rahydr of ur anyl ) oxyp

neny lfﬂuow_n?e%h(% Y33 etha%?!uhfgxé{/mg} -8B 9B dyihethyl)-3-[(3R)-

- n@tfahwlofm?lbxﬂ)irﬁﬂeﬁﬂamteh oxy-3 -((3R)-3 -
4-Methoxy-3-[2-(2-pyridyl)ethoxy]-N-(1-oxy-3-pyridylmethyl)diphenylamine,
4-Methoxy-N-(1-0xy-3-pyridylmethyl)-3-[(3R)-tetrahydrofuryloxy]diphenylamine,
3’-Chloro-4-methoxy-3-[2-(2-pyridyl)ethoxy]-N-(1-oxy-3-pyridylmethyl)diphenylamine,
3’-Chloro-4-methoxy-N-(1-oxy-3-pyridylmethyl)-3-[(3R)-
tetrahydrofuryloxy]diphenylamine,
3-Cyclopentyloxy-4-methoxy-4’-[2-(5-oxopyrrolidinyl)methoxy]-N-(1-0xy-3-
pyridylmethyl)diphenylamine,
3-Cyclopentyloxy-4-methoxy-N-(3-aminocarbonylphenyl)-N-(1-0xy-3-
pyridylmethyl)aniline,
3,4-Bisdifluoromethoxy-N-(3-carboxy-4-chlorophenyl)-N-(1-oxy-3-
pyridylmethyl)aniline,
3,4-Bisdifluoromethoxy-N-(4-(1-pyrrol-1-yl)phenyl)-N-(1-0xy-3-pyridylmethyl)aniline,
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t et rahydr of ur anyl ) oxyphenyl ] benzoi ¢ acid, 25
3- Am no- N- ( 3-cycl opent yl oxy- 4- met hoxyphenyl ) - N- ( 1- oxy-

wa-2porouéigB met hyl ) benzoi ¢ aci d, PCT/US2003/036986
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15

20

25

30

3- Ami no- N-[ 4- met hoxy- 3- (( 3R) - 3-t et rahydr of ur anyl ) oxyph

enyl ]-N(1-oxy-3-

pyridyl methyl)-5-trifl uoronethyl benzoic acid,

4- Et hyl sul f onyl am nocar bonyl N- [ 4- met hoxy- 3 ((3R)-3-te

trahydr of uranyl ) oxyphenyl]-N- 3 0 (1 -oxy-
ﬁ;Methwaé{(Ryte)tr plurpdoxyghy- (MQ@%AM@IQ@«%HYI)-N (1-oxy-3-

PCT/ &J)EZO@P,Q £86

enyl ) sul f onyl am nocar bonyl - N-[ 4- net hoxy- 3
@(Mahoﬁy 3-(R)-tetrahydrofuryloxy-N-(3- carboxyphenyl)-N—(1_—oxy-4-
;gl%ah])é/g{ g{ glgl?ngll ) oxyphenyl ] - N- ( 1- oxy- 3- pyri dyl nmet hyl )
A(, fishy Eoful-ASYLR TRXYLoY-4- Retkyt)hili
“AgeBApsRhe) suhd anyLarb sanbanulol-L byrehonybiiins
ﬁﬁyc@uen’@iq’xyféy—mgthpxy Pe(4-agrboxy-3-¢ orophenyl)—N (l-oxy-3—

@ﬂﬂ%tﬂ%)mﬁg hoxy- 3- ((3R) - 3-t et r ahydr of ur anyl ) oxyph
ell? Y ~ZoXy- 3-

p32rA@éWlWeﬁab&bﬁ-@-(Np(ﬂfdymmphmﬂW#(bmdi— c acid,

4- A no- 4-di f th 3R) - 3- t et r ahydr of
ylp}’%q()ao b?ajmli‘{i?t(euo‘?r)f%%s O)F;zrl d§/l( me% hyl )geggol)/crgcrtrjan
N‘ZL&Ce@ZH e R i TReteRyl (-8 Rbx B4 L tia AReaTyD) athia blydny 68y
n@tmgﬂtsét?l meﬂiyxfam(hfdéaqaﬁ@ﬁmhﬁwlé N-Gx§xy33pyri dyl net hyl ) a

&bﬁ%e%’@%nﬁ??b(e&%@“??’t et rahydr of ur anyl ) oxyphenyl ] - N-
(1- (bycjopiént—yb?{eithﬂ-br@l ﬁyda)boﬁyphenyl)-N—(l -0Xy-3-

phe I SU{Q}' rbonyl ani li ne,
@ yI oxy- 4- met hoxyphenyl ) - N- (5-fl uo

r Q-A&et 107Xﬁ{1et%ox HNAL e ipyenyDENZ Oiogyaci d, 15
4- Ami n}:) N (3- cj;/lc Ogggnt yFloxy 4- met hoxyphenyl) N-(5-fluo
r oyHdydsepthy )mefwcmanyl)benzou c acid, 3-Amno-N

Wﬁ&%gggﬂmggeﬁg(m%%% rgfaeg@mf&gxmas&rbonyl-

3N\At-ory-Npidddmpethgbartifneoxy - 4- met hoxyphenyl ) - N- (1- oxy- 3
Q‘%ﬂ%&r@%@y{e{?@eg\égm?%x?ﬁﬂ ]\ﬁ@ tho’r%?’ 6931“’)? 5-f 1 uor o-

Ntetrhh Q¥ fuBanyl)oxyphenyl]-N-(1-oxy-3-pyridylmethyl)aniline,
3-Chloro-N-[4-methoxy-3-((3R)-3-tetrahydrofuranyl)oxyphenyl]-N-(1-oxy-3-
pyridylmethyl)aniline,
3-Amino-N-(5-fluoro-1-oxy-3-pyridylmethyl)-N-(4-methoxy-3-((3R)-3-
tetrahydrofuranyl)oxyphenyl]benzoic acid,
3-Amino-N-(3-cyclopentyloxy-4-methoxyphenyl)-N-(1-oxy-2-pyridylmethyl)benzoic
acid,
3-Amino-N-[4-methoxy-3-((3R)-3-tetrahydrofuranyl)oxyphenyl]-N-(1-oxy-3-
pyridylmethyl)-5-trifluoromethylbenzoic acid,
4-Ethylsulfonylaminocarbonyl-N-[4-methoxy-3-((3R)-3-tetrahydrofuranyl)oxyphenyl]-N-
(1-oxy-3-pyridylmethyl)aniline,
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pyri dyl net hyl ) benzoi ¢ acid, 3-Am no-N
[ 3, 4-bi s(difluoronethoxy)phenyl]-5-fluoro-N(1-oxy-3-
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4- Am no- N- ( 3-cycl obut yl oxy- 4- met hoxyphenyl ) - N- ( 1- oxy-3
-pyridyl met hyl ) benzoic acid, 25

4- Am no- N- ( 3- et hoxy- 4- met hoxyphenyl ) - N- ( 1- oxy- 3- pyri dy
| met hyl ) benzoi c acid,

4- Am no- N- ( 3-i sopr opoxy- 4- et hoxyphenyl ) - N—Sl oxy- 3- py
r |WLﬁe@mphmbnﬂbnﬁammMmbonﬂ-N [4-meth0Xy-3 -((3R)-3-

N %}T Pl R LAY A (3R 135 &b ARy anyl ) oxyph
d|4t43L(ommbﬁemﬂ));ﬂﬂinfymﬁmh@mbaﬁﬁazrfip@meﬂmadym«mw -3- pyri dy

| met hy ani Li

4 tﬂfﬁhﬁémﬁllf%l@dwwh&m%ﬁ%1FFB&YF?6R¥1‘%’1W€‘PWMH]%nyI ) - N-(1-

200%%%021{1){3&%&% bﬁszg@% 0369sgdrsm%|yg°}(%em']v‘(l'°xy'3'

W@dﬂnstlw@)eﬁ-mm@rmhﬁbﬁly?pheﬁyl ] - 4- (4-f1 uorophenyl)s

uI f g ?X %[g@f%lfotron%gmxw::f_f(%]é) -3-tetrahydrofuranyl)oxyphenyl]-N-(1-oxy-3-
4Wadﬂfﬂaﬂfyﬂ)baf2©m%my| ) sul f onyl ami nocar bonyl - N-[ 4- 1net h

Ltk R%Pbﬁ%fﬁ?%wﬁ 3B hhdsipydRfp ey yehepy-tay | met hy! )

arl‘héth}rlﬁﬂfoﬁ?flannnocarbonyl-N -(1-0xy-3- yrldylmethyl)amlme
uor o henyl sul fony amnocar bonyl - N-[ 4- met h

BL-MetRyy3- ((?z t%@ﬁy furaaphoxypb WHMW](Y- -pyrldylmethyl)-4-

l\l—ygﬂiﬁ‘(}lﬂfﬁé OF oHe oxx)l-l%@? 3|Rg-g?ltlelt|rr]ghydrofuranyl)oxyph

er?vyAﬂmrﬁ-N (3-cyclopentyloxy-4-methoxyphenyl)-N-(5-fluoro-1-oxy-3-

_et hy, }Jrle{ho%(lmazr(gcna%{:dar bonyl - N- (1- oxy- 3- pyri dyl met hyl ) an

3 4Amnm - é%ydg;% ?EéMMﬁH%@Yﬂ)%ﬂ%NCMNM&IWﬁY' nmet h
yl ) benzoi c_aci
3 PREiYimetyDBengoleagid, 4- met hoxyphenyl ) - N- ( 1- oxy- 3- pyri dy

T G e e SR VT e
r mgl;aﬂlyimeﬂyl)))henmﬁml aci dI
4 3%&%}0%%% ggéﬁ@*t)j 0 -%.S ueé];a;( }%ﬁny Wflg )ﬁg%)wfl)jl thy'i)ll;enzmc acid,

aBLAinﬁfé,-N (3-cyc1o%enty1oxy—4-methoxypheny1) -5-fluoro-N-(1-oxy-3-
3- Armi_no 4-Dbi s(di fl uoronet hoxy) phenyl ]-N-(1-oxy- 3-
p@W@)ﬂWﬂW&)??%@r@f@b c acid, 15

g‘smym ‘?ﬁ(@@g%g{é?%% egﬁ/l]eﬁ haxRhenyky-3N- (1- oxy-

4pMﬂyinlettLy()her¢DfCIaumlr onet hoxy 3- et hoxyphenyl ) - N- (|
%Xer oA (ﬁ %1&%@';]&;) -me l%xc}:/phenyl)-N (1-oxy-3-pyridylmethyl)benzoic acid,
4-Amino-N-(3-ethoxy-4-methoxyphenyl)-N-(1-oxy-3-pyridylmethyl)benzoic acid,

4-Amino-N-(3-isopropoxy-4-methoxyphenyl)-N-(1-oxy-3-pyridylmethyl)benzoic acid,
N-[4-Difluoromethoxy-3-((3R)-3-tetrahydrofuranyl)oxyphenyl]-4-(3,4-
difluorophenyl)sulfonylaminocarbonyl-N-(1-oxy-3-pyridylmethyl)aniline,
4-Amino-N-(3-cyclopropylmethoxy-4-methoxyphenyl)-N-(1-oxy-3-
pyridylmethyl)benzoic acid,
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acid, 3
- Am no- N- (4-di fl uor onet hoxy- 3- net hoxyphenyl ) - N- ( 1- oxy-

wO-2pyrou6igB met hyl ) benzoi ¢ 20 aci d, PCT/US2003/036986
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4- Ami no- N- (3-cycl opent yl oxy- 4- net hoxyphenyl ) - N- (1- oxyp

yridin-3 -yl nethyl)pyridine, N[Bis-3,

4- (di fl uoronet hoxy) phenyl ]-N-(1-oxy-3-pyridyl nethyl)-4
-[2-(2- tetrahydropyranyl) - 2H-tetrazo| 5-yl] aniline,

oL R bader S PRI A BB
plaga%’, ggg,ﬁug,h%{ BHaE ept able salts thereof wherein
Cc

act1’'ve conpounds can belntheformof their

s éﬁaﬂdﬂéluemheny@)n@f@ylﬁmmﬂasbpuﬂe?g [#-msitesty;3-((BR)-3rdi ng

P%%ﬁ% é%%ge§3a]71%9(AV\QX§p@ﬂkfd§ %ﬁ?&é’l hne’ to claim

14- Mabﬂﬁf?ogﬁélﬁd)l@ﬂmwnﬂnocﬁrk@ﬁ&l@?@-t[e@heﬂfdxmﬁ; ((8R)-3-
qunahﬁdoIg %HYHE%/WP‘)‘E i\]y d{lj 3'qu1% \ﬂ haslir ne,) (I-oxyp

NaL ELﬁﬁfao#on{éémelyw (RS- %u}&mpi)owan Xy- 3- pyrl dyl
-(2- tetrahydr opyr an tetrazol -5-yl]
anthb/ st onylarmnocarbonyl -N-(1-oxy-3-pyridy methyl)amhne

3%{“1%0%% h@@@h@%ﬁ@ 8519 f(iet}ﬁﬁd?i% B AL VP

4.3 Aintino- ]N(:{-aﬂloyﬁpnmm]mb]mnyl)W—ﬁbbmxmhéﬁme)hyﬂbétﬂzomwld
ri t
33l 1?«1{%359 P AR eRpras R AL cid

34 BYLD#ENb @dhé/&hﬁn&@f%n 119-(3-ethoxy-4-methoxyphenyl)-N-(1-oxy-
(mylno N-f% i fl uororre%,hmgy) phe}r’1yl] N-(1- ogy) 3( Y

- 3}:133’@1211%%%{1 91 1}%enzm c acid,
nN%%ﬁlﬁ%) %g-ﬁ,%%ﬁé‘(&ﬂ&&%ﬁi%{hﬁ%}ﬁ&@ﬁw'(1 on 6! pyﬂﬁyln%ﬂﬂfl')%él%kc acid,

tetrazo
3-Amino-N-(4-difluoromethoxy-3-ethoxyphenyl)-N-(1-oxy-3-pyridylmethyl)benzoic

acid,
4-Amino-N-(4-difluoromethoxy-3-ethoxyphenyl)-N-(1-oxy-3-pyridylmethyl)benzoic
acid,
3-Amino-N-(4-difluoromethoxy-3-methoxyphenyl)-N-(1-oxy-3-pyridylmethyl)benzoic
acid,
4-Amino-N-(3-cyclopentyloxy-4-methoxyphenyl)-N-(1-oxypyridin-3-ylmethyl)pyridine,
N-[Bis-3,4-(difluoromethoxy)phenyl]-N-(1-oxy-3-pyridylmethyl)-4-[2-(2-
tetrahydropyranyl)-2H-tetrazol-5-yl]aniline,
N-[Bis-3,4-(diflucromethoxy)phenyl]-N~(1-oxy-3-pyridylmethyl)-3-(2H-tetrazol-5-
yl)aniline; 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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5-yl)aniline; and pharmaceutically acceptable salts
t hereof, 20 wherein optically active conpounds can be

wonoddvacfier m of their separate enanti omers or POTAISR08H36986
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thereof, including racem c m xtures. 68. A

phar maceuti cal conposition containing a conpound of
claim1l and a pharnaceutically acceptable carrier.

69. A conposition of claim®68, wherein the conpound of
claiml is provided 25 in a unit dosage of 0.1 -50

ng. 70. A nmethod for effecting PDE4 enzyne inhibition,
enhanci ng cognition and/or treating psychosis in a
pati ent conprising adm nistering to said patient an
effectis C

50 v Soas reshuil aRofBING NI ACRRESS Onfioliis belcoted
adwording to claim 70, mhereln sald conpound is

adm ni gt er.ed

er gt Fdy b0 Tt e Frchymaiey.
m@ﬁﬁ&hﬂh@@ﬂdmpatlent is a human. 73. A method of clalm
70, wherei.n the patient is suffekgng fromcognjtion

i npai r AelRs-3A-(ddtuoraneethoxy)phan =V wpxaccpyiyhaeth) ét[%n@n

ASrayaRNpGt aﬁy@@'kﬁte&@idl%rsh Jeh#nsuf fering from nenory
| npai’ r ment A et hod according to clai m 74,

wher ei A-Gaog-)p&4-msfoxy-3-(ER) Fetetraly droformyhasyphenyl]-N-(1-oxy-3-
| a &)gﬂﬁ?éo Al zhei ner's di sease, nultiple
er05|s Ol aterosclerosis, 10 nmultiple systens

atrophyAu&mbUiqphﬁﬁnwﬁwkﬁgmhmaﬁonnmmﬂﬂﬁﬂaﬁ&mys-

Hunt t di sease, Pick's disease, Creutzfeld-Jakob
dP?@&@g'%HQ%?@§§@8W' agi ng, head trauma, stroke,

spi nal 3. ffe-N-(3-tYcYopefaYix P;ap@éﬂlaxyp%ﬁﬁpwadl-o%w lity,
di abet es associ ated cogni tive inpairment ry
devidilmsthyheanzeigerid, exposur e of anesthetic agents,

mul tiingf [ i sease,
or age ranabaaEEe Ginblofen R HPIE YL 203
apypodydineyyd)eenzbiaiaoid/ 4, wherein said patient is

suffer }\Jl-}%isf-g,gmdlﬂuo%eﬁaox%ﬁér{yﬁel{} t( 1 %%I(}e’- t-po}’l'l efre thl) 3-(2H-tetrazol-
5-yl)aniline; and

pharmaceutically acceptable salts thereof,
wherein optically active compounds can be in the form of their separate enantiomers

or mixtures thereof, including racemic mixtures.

68. A pharmaceutical composition containing a compound of claim 1 and a

pharmaceutically acceptable carrier.

69. A composition of claim 68, wherein the compound of claim 1 is provided

in a unit dosage of 0.1 - 50 mg.

70. A method for effecting PDE4 enzyme inhibition, enhancing cognition
and/or treating psychosis in a patient comprising administering to said patient an effective

amount of a compound according to claim 1.
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77. A nmethod according to claim70, wherein said
patient is suffering froma psychosis. 78. A nethod

weaceemwdéng to claim77, wherein the psychosi s PET/US2003/036986
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20

schi zophrenia, 20 bipolar or manic depression, ngjor
depression, drug addi ction or norphine dependence. 91
WD 2004/ 046113 PCT/ US2003/ 036986 79. A nethod for
treating a patient having a di sease involving

decreased cAMP | evel s qonprising adm nistering to said.
pati enf/lan éfmetbed sesordingintclagh 78, wherpiosaid compewrdis agministered

| ai . | | ai m 70,
Y e S g S R

enzyme inhibition. 81. A nethod of treating a patient
suffering froman allergic or inflamatory disease

conpri §2ng Admethod acspiding to olagmi70, wherpiaseidpatiett it hungan.
anmount of a conpound according to claiml1. 82. A

nmet hod of treating a patient suffering from

neur odegenenat | ' [ ﬁﬁﬁﬁg s
injurngbnpfﬁéhﬁgdgﬁ%?%?&?g??%g”%gﬁggﬁggsgtien:EQRCOgmuon
efifnpa@tmerd oadendine. of a conpound according to claim 1.

83. The nethod of claim82, wherein the disease or

injury is stroke, spinal cord injury, Al zheimer's

di seas Mulat | : OS] ‘ I r ' :
(ALS), 7o T ARG B RhRRL Y, S DI PR ffring fom
mabdnooty dopomaénhg t o cl ai m 74, wherein said patient is
suffering from nenory inpairnment due to Al zheiner's

di sease, schi zophreni a, Parkinson's disease,
Hunt i ngkon' ' | GK' 5. i - f el d- Jak

i seasd dopr SeBSEERoEAK oyl 3 °0RGe R AL e BgE rom
hynpemdrg imparadnt diie meAlzhdimys’s dsdase, inmflaple sclaommeranidelatrosclerosis,

acu neur onal i sease , . [ y 1
i ’gglg sysiens atrophy, scﬁizoﬁhre'i"u},/ Parkitsons rdgslegs\é,aﬁﬁrlftgnagrton s disease,

Pick’s disease, Creutzfeld-Jakob disease, depression, aging, head trauma, stroke, spinal
cord injury, CNS hypoxia, cerebral senility, diabetes associated cognitive impairment,
memory deficits from early exposure of anesthetic agents, multiinfarct dementia, HIV,

cardiovascular disease, or age-related cognitive decline.

76. A method according to claim 74, wherein said patient is suffering from

memory impairment due to dementia.

77. A method according to claim 70, wherein said patient is suffering from a

psychosis.

78. A method according to claim 77, wherein the psychosis is schizophrenia,

bipolar or manic depression, major depression, drug addiction or morphine dependence.
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79. A method for treating a patient having a disease involving decreased
cAMP levels comprising administering to said patient an effective amount of a compound

according to claim 1.

80. A method according to claim 70, wherein the patient is treated to effect

PDE4 enzyme inhibition.

81. A method of treating a patient suffering from an allergic or inflammatory
disease comprising administering to said patient an effective amount of a compound

according to claim 1.

82. A method of treating a patient suffering from neurodegeneration resulting
from a disease or injury comprising administering to said patient an effective amount of a

compound according to claim 1.

83.  The method of claim 82, wherein the disease or injury is stroke, spinal
cord injury, Alzheimer’s disease, multiple sclerosis, amylolaterosclerosis (ALS), or

multiple systems atrophy (MSA).

84. A method according to claim 74, wherein said patient is suffering from
memory impairment due to Alzheimer’s disease, schizophrenia, Parkinson’s disease,
Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, depression, aging, head
trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct dementia, an acute neuronal

disease, HIV or a cardiovascular disease.
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