1 22 July 2005 PHOSPHODI ESTERASE 4 | NHI BI TORS Thi s application clains
benefit of U S. Provisional application Serial No. 60/262,65 1, filed
January 22, 2001, U.S. provisional application Serial No. 60/267, 196,
filed February 3, 2001, and U.S. Provisjonal application Serj.al .

60/ 306, 140, filed July 14, 2001. FIELD OF THE | NVENTI ON Th@ﬁi‘bf%&?

invention relates. ge I - i of S I se. 4 (PDE4)
enzyme inhibition. m%ﬁ?ﬁ@ﬁﬁfﬁﬁ%ﬁ% gﬂ[ﬁiﬁiﬁm sel ective
PDE4 inhibition by novel conpounds, e.g., N-substituted aniline and
di phenyl ar ni ne anal.ogs,. met hads of Il - ositions
cont ai ni ng .such 2@%%1%13?}0%% m}ggq%lgggé?@?l-s- gg:ﬁ#ﬁ%r@%%ﬂﬁ%ﬁ% OF THE
| NVENTI ON The/2ep @51 cfidGheeir) de, RuecUld. erplitspdiaghbaitien Ssasl NE@EL67,196,
represent a famly -of enzynes that catal yze the hydrolysis_of varijous.
cyclic nucl dded BePrwendpRBe waciéés-ltfpmqma{ g AN 306k dled dyly ¢
nucl eot i dess@c;q‘ﬁs second nessengers within cells, and as nessengers,

5°TT

carry i mpul om cell surface receptors having bound various hornones .
and neurotransmitters. PDEs act to regulate the |level of cyclic nucleotides

within cells and maintain cyclpgrinpeqtdrenverepRi®si s by degradi ng such
cyclic nononucleotides resulting in termnation of their messenger role.

PDE enzynes can rouped iLnto ve i, L i jr
cpeci ' o1ty tovars Rory st FLiG AT B2 REFOF folhdheddis PDES
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by various conpounds. For exanple,  PDE 1 is sti,n}:‘ll at ed. by %at' /c dty in.
PDE 2 is cOVpIgEpcmennundafe-i &-subiitees i apbdiphenyisming PRAIRS MRy s -

cGWP- dependept . . i Rt i, : G, Bt i r§Ipi ¢
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rel axati on, yd#tHerdoif | ammat ory and anti depressant activity. PDE 5 appears to
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BACKGROUND OF THE INVENTION

The ¢yclic nucléo,t_ide specific phosphodiesterases (PDEs) represent a family of
enzymes that catalyze the hydrolysis of various.cyclic nucleoside monophosphates
(including cAMP and ¢GMP). These cyclic nucleotides act as second niessengers within _
cells, and as messengers, carry impulses from cell surface receptors having bound various

~ hormenes and neurotransmitters. PDEs act to regulate the level of cyclic nucleotides within
cells é.nd maintain cyclic nucleotide homeostasis by degrading such cyclic mononucleotides

resulting in termination of their messenger role.

PDE enzymes can be grouped into eleven families according to their specificity
toward hydrolysis of cAMP or cGMP, their sensitivity to reguiation by calcium,
calmodulin or cGMIP,. and their selective inhibition by various compounds. For example,
PDE 1 is stimulated by Caz*/c_almociulin. PDE 2 is ‘cGIvIP-dependent, and is found in the
heart and adrenals. PDE 3 is cGMP-dependent, and inhibition of this enzyme creates
pesitive inotropic activity. PDE 4 is cAMP specific, and its. inhibition causes airway

relaxation, antiinflammatory and antidepressant ar;tivitjr. PDE 5 appears to be important



in regulating cGW content in vascul ar snooth nuscle, and therefore PDE 5
inhibitors may have cardiovascular activity. Since the PDEs possess

di stinct biochem cal properties, it is likely that they are subject to a
variety of different forns of regulatiofn. PDE4 is distingui eﬁlrl?pyoo\sari ous
ki netic properties including |ow MchaeTis constant for cAWMP "and
sensitivity to certain drugs. The PDE4 enzyne fam |y consists of four

genes, which produce isofornms of the PDE4 enzyne si gna DE4B,
PDEAC, and "PEIEHRInESEMEgapteat mawa??uthéfm‘?@ P8ﬁ5¥’W3 Fels %ﬁ% 3 igord
Char act er i ' didNHIBR . CAMR 1P 8 GicE tie PEbRSRROME @ﬁﬁﬁftmhémﬁ%mi&uﬁéwes
A B, G aﬁ’gﬂﬂ?ﬁ’ﬁi@éﬁﬁem %ﬁcophi/g Szt Comm’, 234, 320-324 (1997)] In
addi tion, \gisiikely tspltheyeary aubjentesa ofietyadhiiffepRfomsoilgegnlttione been
identified. PDE4 isoenzynes are |ocalized in the cytosol of cells and are

- unassoci ated with any known nenbranous structures. PDE4 isoenzynes

speci fically inggigyat %@‘}@F FiRbad MEERGrbbat fVEEIQlMS 1w MicR@ERosi ne
5'- m)nophosphatgﬁ% ‘{\/E)d%t gu égiﬁyon of cAl\'/%%ra%ti Vity i sgi ortant .in many
bi ol ogi cal cprniaeFsesAMPrnH yelisiityitynd tararadiogn ErePPRtronayme fmiy sprafsobf

PDE4 | h. l'ipr. [ ] t. CDP; 840 i,f
power  ul - arbi P HHRTSEg r EOEHR AL H PR B PP DGR B DFARE  ng
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Further, roliprdaminprove cognitive performance of rats and mce in
| ear ni ng panatingeiP Spktific #hosphodiestirhses PDE4P Sutgppes 2@, lapd Bl diaden to such

conpounds as rolipram xanthi ri i ves ,such as Nt oxi. i

denbuf yl | | rr&oPHs %‘-h@%ﬁ’yﬁ%?ri}%r% @fﬁ%@i@%ﬁ& THAEs Epg‘c".% i %’Idﬂ Aé%%g? der abl e
attention gfpgaishAhaldsés: Q@R on enhancing effects. cAWP and cGW are
second nmessengers that nediate cellular responses to nmany different

hornones and. neurot ransmtters. Thus, therapeutically significant effects
T 2oL b O 0L o0 R AP b BB aeh{u
el sewher e imolvRenddstirnous structures. PDE4 isoenzymes specifically inactivate cAMP by
catalyzing its hydrolysis to adenosine 5’-monophosphate (AMP). Regulation of cAMP
activity is important in many biological processes, including inflammation and memory.
Inhibitors of PDE4 isoenzymes such as rolipram, piclamilast, CDP-840 and ariflo are
powerful antiinflammatory agents and thereforé may be ‘useful in treating diseases where
inflammation 1s ﬁroblemétic such as asthma or arthritis. Further, rolipram improves the

cognitive perfonnancé of rats and mice in learning paradigms.

BOUS:
i 1

Ci

ZT

rolipram piclamilast



Rol i pram .previously in devel opnent as an anti-depressant, selectively
inhibits the PDE4 enzyne and has becone a standard agent in the
classification of PDE enzyme subtypes. Early work in the PDE4 field
focused on depression and inflammation,,and has sUbsequent@ﬁﬁ%ﬁxtended
to include indications such as denentia. (see "The PDE |V m

Cal ci um Phosphodi est erases Enzynes,” John A. Lowe, IIl, et al., Drugs of
the Future 1992, 17(9):799-307 for a general review) . Further clinical
devel opnents of rolipramand ot her fé%ﬁ rgﬁn@rna{m@ﬂbr%ﬁﬂemsmmbitors wer e
ternmi nated due hDaddmo:smd%iCéF‘P@E?undBr e of these corrpounds The primary
side effect in prjmates, i HEITESdShe ot hﬁletdﬁﬂbit[fﬂw havgercgfices in
‘rodents ar pertesifylHpP 4 ﬂB‘é‘%r anulation, vveakenl 8 Cha)p sHDEGRP areiscl e,
psychotrophl G %}%@Eﬁmtidﬁ%ﬁmwgasw%“%? 2 %Ege on and st omach

er osi on. THE | NVENTI ON T@a‘d{% gggtoln@&@rmffmnrmmegﬁ%f@ novel
compounds, Sa;ogd,méssef@ers\tha@gﬁi@@F&F ave ani'line and di b nyl ani ne
conpounds, that inhjbit HJE 41-[1 @;PX‘ sl?gmﬁmrmv&'dctsmf*"éﬂ 8 il es,

e.qg., are meumtRIEMNFonEie : €0 nmgp F:Gﬂ/sl @m:’nlqs

di scussed pri Bnof?lratnd(%ﬁé%ﬂlﬁ@lg)ncré?alsefrelﬂB'B‘Ff;ﬁ“ Ly ounds se ectlvel y
inhibit  PORACE enzynes. The conpounds qo%lséwmef imwenbdwn at the sane tine
facilitate @@rmcatmmthceﬁll‘@us %“ﬁé‘b y ce ?s of the nervous system Still
further, the present invention,provides nethods for synthesizing conpounds
W th such activity and selectivity as well as neth lg(gtd;emmhﬂﬁm' spondi ng
phar maceut’i cal cg 15),%{-[{ wﬁodsbjrmdw@amfﬂﬁ‘ﬁaéabéf‘fl'degg%aﬁt _°;‘ _

i ncl udi ng humans 422 uI y 2g05 reqé{H&a aPégElﬂmblchsshﬁwmndB@cﬁ %{}ZWEPDE4
i nhi bi ti on, pEPDES dizyersmddraPe T Vol ves el evat ed, i ﬁaqohugr@rhngE 4
| evel s or decreaseg f ﬂl%vtgéppgafg;dfolcmﬂdlmmresp;gg,agqia‘g‘fCc syhdr omes, -
especi al l'y syphReSsEYt B dssoct at ed wi th nenor Yich AP femBR [see T e PDE IV
especi al | y I\mtggq,g&rnrpazeﬂeﬁyndadﬁaumqwtln GG SF P S ooy | ngal g :ﬁ?% s
due in par? 0 'cat abol i sm of %tg&ei gAmﬂAybdnseﬂy HBE g{‘f s,
or where suFamilyEdde yciuﬁbgh?%ﬂ$ ey be |rrproved b ﬁm elc&ewlgb%eﬁtglafbltl ng
PDE4 enzyne acti \{Iggé/ 17(9):799-807 for a oenerai review). Furtheére d
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In a preferred aspect, the conpounds of the invention inprove such di seases.
by inhibiting PDE4 enzynmes at doses which do not induce enesis. The

present invention includes conmpounds of Formula I: R " R3 wherein i s
atkyl having | to 4 carbon atons, whichyis branched or unbran BBQHﬂﬁd whi ch
is unsubstituted or substituted one or nore tinmes by hal ogen ?

CHF2, CF3, etc.); R2is alkyl having 1 to 12, preferably 1 to 8 carbon
atonms, which is branched or unbranched and which is unsubstituted or :
substi t ut era} 2Rz PDEMBEiBonespecially RBESgutibitiondion R yliseaspaiteis that ”W"z‘feﬁoxy, 0X0
or conbi nat

ons thereof, and wherein optjo pe, or. - CH2CH2-
groups is =ﬂ®ptedcmmqeﬁu1@aEHEdb]§é3159‘ @F@@—d— %&H %-% (‘%’ m%’fv , CHF2, CF3,
met hoxyet hyl 5 22 Ju At &1{;}%@&3& am &;mpnteferabl y
3to 8 carrﬁBWloéi“ifﬁrﬁ%%?‘% eg écyalﬁqg%e%ﬁ%tf%g%&gresubst| tutrgd g”e or. %ge

ti mes byhalqage %ecmngger@mm&y&npalthﬁs wizere suphmeTBoTY ERREBIFILE

al koxy havi ng carbon atons En@?&z{] né@fé’s glfwﬁé? uch

cycl opent yih part &y cdtatailisy @ﬂmty@ceHal?-r Y & car bon
atonms, which is. unsubsti tu%ggm&rwmgﬁgcﬁyg@ 1hiﬁlbttfh@m4 oddykne acgiertyi on

and/ or t hengP&y|MPAEIERLH nor € tines by hal ogen, oxo, cyano,
hydr oxy, C -4-alkyl, G -4-alkoxy or conbinations thereof (e.g.

cycl opentyl et hyl , cyclopropylnethyl tc on
atoms, which i Snuselsset asrest s C%QP&%‘P% Qﬁ%ﬁl 1 ﬁém%‘?ﬁ/ﬂrgg% gst%clth(rrﬁ‘?s{:e/&f)y aﬁil ogen,

CF3, OCF3 %E%ﬁ?a%%%r 0X esg{ &8%%W§mht&°qmt Rk yesiedi oxy, ethyl enedi oxy,

cyano, ereo

The present invention includes compounds of Formula I:

wherein .
R'-  isalkyl having 1 to 4 carbon atoms, which is branched or unbranched and

which is unsubstituted or substituted one or more times by halogen (¢.g.,

CH,, CHF,, CFj, etc.);

R? is alkyl having 1 to 12, preferably 1 to 8 carbon atoms, which is branched |
or unbranched and which is unsubstituted or substituted one or more times
by halogen, hydroxy, cyano, C,-4-alkoxy, oxo or combinations thereof,
and wherein optionally one or more -CH,CH;- groups 1s Vrep-laced in each

. case by ~CH=CH- ot -C=C- (e.g., CH3, CHF,, CF3, methoxyethyl, etc.),




met hyl phenyl , net hoxyphenyl, chlorophenyl, etc.), arylalkyl in which the
aryl portion has 6 to 14 carbon atons and the al kyl portion, which is
branched or unbranched, has 1 to 5 carbon atons, which the arylal kyl

radical is unsubstituted or is substituted in the aryl portbgquggﬂﬁsor mor e
ti mes by hal ogen, CF3, OCF3, al kyl, hydroxy, al koxy, nitro, no,

nmet hyl enedi oxy, ethyl enedi oxy, or conbinations thereof, and wherein in the
al kyl portion one or nore -CH2-CH2- groups are_ each ,optionallv.teplaced by
-CH=CH or -C=C-, and QoRakyl Ravieg 3 CHX, perfetpY 32@&3363190‘86@%‘@?@5%(%
optionally replaced by -0- or -NH and/or the alKkyl Bortion IS oytionally
substituted by haIogqﬂwuggﬁnap&gm@mmuwdmaa@rnﬂrebmwm nheosss hyEReYEP-
(e.g., phenylethl, phenylpropyi, phenylbutyl, nethoxyphenylethyl,

met hoxyphenyl propyl , chlorﬂp@@ﬂ*hgqQﬁhmmﬂgh@@ﬁﬁ@hﬁmyyma@pgnJoﬁméﬁ@pethenyl,
phenoxyet hyl , phenoxjﬁﬁ?@ﬂ{ R ofophenoxyet hyl , ~ chl or ophenyl am noet hyl ,

etc.), a partially .unsaturated carbocychc.-grou by 5 to 14 carbon
atons, whichis unsL%@mﬁ,t%tcéﬂlbg}ang%%ﬁe%%réﬂ’ %ﬁgﬁ’or%re ti mes by hal ogen,

al kyl, al koxy, hydroxy, nitro, cyan, oxo, or conbinations thereof (e.g.,
cycl ohexenyl, cycl ohexadi enyl, indanyl, tetrahydronaphthenyl, etc.), a
het erocyclic group, which is saturated, partially saturated or sugﬁ@&wéat ed,
having 5 to 10 ring atpmeuntylalwieiingt4 todds preferpblyd tRt1grRA RS- 0 By
atom which is unsubstituted or substituted one or nore tines by hal ogen,
hydroxy, aryl, alkyl, alkokyedGyaiiinkéd i4 teryunlyl portibe perd/ogls algl
-conbi nati ons t hereof l(1'e. g., %-t hi enyl, 3-tetrahydrofuranyl, 3-pyrrol ?;I ,

is

etc.), or a heterocycle-alkyl or im¥OSF 8l18gdch 8xd|atyaiia) Gy diog, Pos-aliky
saturated, partial IyP%ré‘PBPé?g'gmg%ondﬁsatur ated, and has S to 10 ring at ons

In.which at C,-s-alkoxy or combinations thereof (e.g., cyclopentyimethyl,

cyclopropylmethyl, etc.),

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
a -

or more times by halogen, CF 3, OCF3, alkyl, hydroxy, alkoxy, mitro, -
ﬁethylenedioxy, ethylenedioxy, cyano, or combinations thereof (e.2.,

methylphenyl, methoxyphenyl, chlorophenyl, etc.),

arylalkyl in which the aryl pdrtion has 6 to 14 carbon Vatoms and the alkyl |
portion, which 1s branched on; unbranchedi,nhas ito3 ﬁarbon atoms, which
the arylalkyi radical is unsubstituted or 18 substituted in the aryl portion
o.ne or more tﬁﬁes by halogen, CF;, OCF,, alkyl, hydroxy, alkoxy; nitro,
cyanﬁ, methylenediéxy, ethylenediox?, or combinations thereof, and

wherein in the alky-t portioﬁ one or more -CH;CHy- groups are each

opticnally replaced by -CH=CH- or -C=C-, and one or more -CH;- groups




least | ring atomis a N, O or S atom and the alkyl portion is branched or
unbranched and has 1 to 5 carbon atons, the heterocycle-alkyl group is 7 22
July 2005 unsubstituted or substituted one or nore tinmes in the
heterocyclic portion by halogen, OCF3,ghydroxy, aryl, alkylyy plkeys
cyano, trifluoromethyl, nitro, oxo, or conbinations thereof, ereinin
the al kyl portion one or nore -CH2CH2- groups are each optionally replaced

by -CH=CH or -CaC-, and one or nore -CH2- gro ar C i |y

repl aced by -0- or - Ne eactdémionahpreniaegt DpoPt ?R)‘?ﬁ\&?‘s ?rﬁg%glﬁcﬁ‘w Olgﬁ@gitsi tuted .
by hal ogen, oxo, hydroxy, cyano, or conbinations thereof (e.%. e
pyridyl ethyl, pydridylpiapy kubstiettsy bphyegenz pxy hydippy, @ng, 9%¢ pinagops

al kyl having | to 8, preferably. |. to 4 -carbon atons, which is branched or

unbranched and which js_u S Redo vl Whedyibagyl,or nore times
leRre 214 p7 PheARROSeB BRI, el

wi t h hal ogen, cyano, , ‘or conbi nations thereof (e.g., nethyl,
ethyl, propyl, etc.), a partjal ns ' hiaggthyQr oup
wherein the carbocycl Wm%ﬁ?qngigﬂsma%?%gg}ggﬁgg%g%ﬁ% a%% gﬁe al kyl
portion which is branched or unbranched hgs L 0_5 c%}?%e%)%gﬁmand whi ch
is unsubstituted or shibsiphenylp@eyh PR IATROAPERT D porth 6n dne *or nore
ti mes by hal ogen, al kyl, al koxy, nitro, cyano, oxo, or _conbinations’
t hereof, and the al kyhhlaﬂfﬁhiéﬁdskyiemyl,a;hidr@pf@nﬂ}n%%ﬂ%h‘ﬂt‘i}f-éd by hal ogen,
~ Cl1- 4-al koxy, cyano or conbinations thereof (e.g., cyclohexenyl nethyl,

etc.), 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 ' :

unbranched, has | to 5 car at. Aotk @l Kerbu ﬁﬁlﬁﬁgﬁ'tbs’satmbwbsmxsut ed or
substituted, in the &Pﬁf“%’?ﬁ?‘ﬁ%ﬁ?“@ﬁe or&m)rgeﬁ)t?mss by hal ogen,

trifiuoromethyl, GZBQwh?él'E {sodnsubstimted or substituted one or more times by halogen, alkyh,

alkoxy, hydroxy, nitro, cyano, 0Xo0, Or cofnbinations' thereof (e.g.,

cyclohexenyl, cyclohexadienyl; indanyl, tetrahydronaphthenyl, etc.),

a heteroéyclic group, which i; lsaturated, partially sa@rated or unsaturated,
.having Sto 10 nng atom:; in w‘hich at least 1 ring atom is aN, QO or §
atom; which is unsubstituted or substitutéd one or more times by halogen,
hydroxy, aryl, allkeyl, alkoxy, cyano, triﬂuoromethyl, nitro, 0Xo, qr

combinatidhs thereof {e.g., 3-thienyl, 3-tetrahydrofuranyl, 3-pyn_'olyl, etc.),

ar

a heterocycle-alkyl group, wherein the heterccyclic portion is saturated,
partially saturated or unsaturate‘d, and has § to 10 ring atoms in which-at
least 1 ring atom is a N, O or S atom, and the’élk_yl portion is branched or

unbranched and-has 1 to S carbou atoms, the heterocycle-alkyl group is



8 22 July 2005 am no, al kyl, al koxy, aikylam no, dialkylam no and/or
substituted in the alkyl portion by hal ogen, cyano, or nethyl (e.g.,
benzyl, phenethyl, phenpropyl, nethyl benzyl, nethoxybenzyl

trfluoronethyl, benzyl, nmethylenedi oxobenzyl, etc.), heteroarylalkyl :
group, wherein the heteroaryl portion7my be partlally or- Hl %wﬁgturated
an d has 5 to 10 ring atons in which at least | ring aton1|s éy 0 or
atom the al kyl portion, mhich is branched or unbranched, has I to 5
carbon atons, the heteroaryl | kyl gro p i S _unsubstitute S ed
one or nore times |rimt5Wé'5“ﬁ‘§F é‘r@iﬁ rotnle&[nnbo);e ﬁﬁ'leﬁ)ﬁ]e‘&? %5 OCP’HPCS}%&I%
cyano, trifluoronmethyl, CF30O, nitro, oxo, am no, alkylam no, dlalkylanino,
or conbi nations t herteofaleged/ OCFsHydraxyusm abeyli Heoxy kyano, Hdverasretayl

hal ogen, cyano, or methyl or conbinations thereof (e.g., pyridylmethyl,

pyridyl propyl, net hyipyd:@dy bh®inbihationb iesraxdywhebgimmttie/dlkyl portion ong or
dlchloropyrldylnethyl thlenylnethyl t hi azol yl met hyl , qui nol i nyl net hyl,

i soqui nol i nyl i net hyI | f SF% Bl ke et hyI
.met’hyl i m dazol yl net hy‘?rg ng ?mﬂﬁﬁglewh déﬁt?'ﬂhﬂ'l tsuéHd b%%ﬁaﬁaw ng 6 to 14
carbon atons and whi unsubstl t ut or _substit i mes
by hal ogen, al kyl, F%kgﬁy?n I8 AT - (ﬁgﬂr%%ps %Y RS °§ goﬁ"ﬁﬁ" é)‘afga)sx’g énl tro,
met hyl enedi oxy, ethyl enedi oxy, trifl uoronethy amn am noal kyl ,
am noal koxy di al ky| ami-Nel- ahg/dr theyedifst pprioads OPUWN&’%‘F&‘P@W  hal lRge: G%Q’m c
acid, tetrazole-5-yl, 2(-heterocycle)tetrazole- 5-yl (eg.

2- (2-tetrahydropyr amyﬁjdxgrt £y@no| er-dombinatichy theosof 4¢. ggpynd)dahjdoxy

al koxycarbonyl (e.g., tert-butyloxycarbonyi,_ ethoxycarbonyl), cyano, acyl,
al kyl t hiro, al kyl sul f?mﬂ'xd L Sidth lg,azﬁl@m@qyetct)rl al kyi silyl oxy (eg.
tert- butyl di nmet hyI |Iyl)cr)§éw R5- L?Bﬁbor conbi nati ons ther eof (e.qg.,

substi tut ed

R’ is H,

aIkyI having 1 to 8, preferably 1 to 4 carbon atoms, which is bra.nched or
unbranched and which is unsubstituted or subsututed ‘one or more times
with halogen, cyano, Ci-s-alkoxy, or combinations thereof {e.g., methyl,

‘ethyl, propyl, etc.),

a partially unsaturated carbocycle-alkyl group Whei'ein the carbocyc]ic '
portion has 5 to 14 carbonr atoms and the alkyl portion which is branched
or unbranched has 1 to 5 carbon atoms, and which is unsubst]tuted or
substituted in the carbocyclic portion one or more nmes by halogen, alkyl,
alkoxy, nitro, cyano, 0xo, or combinations thereof, and the alkyl portion is
Optiopaiiy substituted by halogen, C,-+-alkoxy, cyano or combinations

thereof (e.g., cyclohexenylmethyl, etc.),

arylatky! having 7 to 19 carbon atoms, vs}herein'the aryl portion has 6 to 14
carbon atoms and the alkyl portion, which is branched or unbranched, has
1 to S carbon atoms,-arylalkyl radical is unsubstituted or substituted, in the

aryl po;'tion, one or more times by ha.loge:n, trifluoromethyl, CF50, nitrd,



or unsubstituted phenyl, naphthyl, and bi phenyl, such as phenyl, 9 22 July
2005 net hyl phenyi, . chl orophenyl, fl uorophenyl, vinyl phenyl, cyanophenyl,
nmet hyl enedi oxophenyt, ethyl phenyl, dichiorophenyl, carboxyphenyl,

et hoxycar bonyl phenyl , di net hyl phenyl , hydroxynethylphenyl ni trophenyl,

am nophenyl, “etc.), or heteroaryl havithg 5 to 10 ring atomﬁZJﬂy@ﬂmm at
least 1 ring atomis a heteroatom which is unsubstituted or substituted
one or nore tines by halogen, alkyl, hydroxy, al koxy, alkoxyal koxy, nitro,

net hyl enedi oxy, -ethylgped T eLRRBL i lkyv]The And/ ARtdyy
am noal kyl, am noal ko%(yﬂlgl gl?iwﬁgﬁnﬁ%ghﬁﬁydroxygjlklycflilﬁh(eg ,amh%roxyrr%ltnﬁil )

hydroxam c acid, tetrakptprberyby hatiyghmwakmxmgthgh(re@x@qnzam kisnettadbony |

(58 ot buyt e re?n%%v'wl "tﬁﬁ@ﬁeth 37, RPN ety batoh,

but yl di met hyl si |yl oxy&mthg Pn)aa;rl ons thereof (e.g., pyridyl,
t hi enyl, pyrazinyl, quinoli ny qU| nol i nyl, pyrimdinyl, imdazol yI
t hi azol yI etc.); R5is H al kyI haV| ng 1 to 8 preferably | to 4 car bon

at ons, WhICh IS unsubstitute or sub tltu ed one or nore ti
hal ogen, C, -4-al kyl, iergarygxﬁlgé)ggpupo R@ereing e g‘SWEﬁaﬁﬁtﬂo&"&n FR¥ %BP“‘@L‘YQI'

met hyl, ethyl, propy'mugfs&u{atedaangmawt @oﬁgg%ﬁmﬁ'mm M&%ﬁﬁ-&:{%ﬁ?ﬁﬂsﬁ' kyl

portion has |ndependent pre erably 1 to 4 car on a

di met hyl am no, etc.) NaOpaStamh,l thae ulﬂtshportiam evhich istrayahied oa itythngiredupas 1

~wherein the carbocyclic portlon has 5 to ar bon, ato and, t he al . kyl,
portion has | to 5 cdPBdRrOoRAmS, U ‘H’D?’%’ FBRHR B SBF”t%du‘Efs‘?’lbfh?‘é&

glr EL o abl KO'X; the fgr&g%%&s%@?,{&ﬂh@raetem?yl%mmy L8, Bikyhatiessn,
cyano, trifluoromethyl, CF;0, nitro, oxo, amino, alkylamine,
| dialkylamino, or combinations thereof and/or substituted in the alkyl
pLdrtion by halogen, cyano, or methyl or combinations thereof (e.g.,
pyridylmethyl, pyridyipropyl, methylpyridylmethyl, chloropyridylmethyi,
dichloropyridyhnethyl, thienylmethyl, thiazolylmethyl, quinolinyimethyl,
isoquinolinylmethyl, pipeddihylmethyl, furanyimethyl, imidazoiylmetﬁyl,
methylimidazolylmethyl, pyrrolylmethyl, etc.); ‘ '

R is H,

aryl having 6 to 14 éarbon_ atoms and which is unsubstituted or substituted

- one or inore, times by halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, methylenedioxy, ethylenedi_oxy, trifluoromethyl,
“QOCF3, amino, anﬁnoallql, a:hinoalkbxy dialkylamino, hydroxyalkyl (eg.,
hydroxymethyl), hydroxamic acid, tetrazolé-S-yl, 2(-heterocycle)tetrazole-
5-yl (eg,, 2-(2-ten'ahydropyranyl)tetfazoie-5~yl), hydroxyalkoxy, carboxy,
alkoxycarbonyl (e.g;, tert-butyloxycarbonyl, e_thoxyéarbbnyl), cyano, acyl, |
alkylthio, alkylsulﬁnyl, alkyisulfonyl, phenoxy; trialkyisilyloxy (eé, _tei-t-
butyldimethyisilyloxy), RS-L-,_:or combinations thereof (e.g., substituted
or unsubstituted phenyl, naphthyl, and biphenyl, such as phenyl,



conbi nati ons thereof (e.g., cyclohexenylnmethyl, etc.), 10 22 July 2005

cycl oal kyl having 3 to 10, preferably 3 to 8 carbon atons, which is
unsubstituted or-substituted one or nore tinmes by hal ogen, hydroxy, oxo,
cyano, al koxy, alkyl having | to 4 carbon atons, or conbinations thereof -
(e.g., cyclopentyl), cycloal kyl al kyl ﬂaving 4 to 16; prefernhlly2dp3o 12
carbon atons, which. is wunsubstituted or substituted in the cycl oal kyl
portion and/or the alkyl portion one or nore times by hal ogen, oxo, cyano,

hydroxy, alkyl, al kC}é%/%y@ﬁe@ggﬁmﬁg%% > thidfdpghehyl( GindiphefYICEARGFReAyIEL Ny

cycl opropyi net hyl , 6 to 14 carbon atons and ichis

unsubstituted or subgéthylehaiioxaphenyir ethplpbertyil,dishlbsophert b gemboxabksdyl, hydr oxy,
al koxy, al koxyal koxy, nitro, nethyl enedi oxy, ethyl enedj ox
trifluoromethyl, amaRPxycamemdrasnyldimg Wgéqlﬂyliq‘%%ﬂéﬂ?éwhdi al kyl ani no,

. hydroxyal kyl (eg., ﬁ*gﬂh%%é?'@@é"g?gf%%‘fié-??m c acid, tetrazole-5-yl,

hydr oxyal koxy, carboX .g.; tert-butyl oxycarbonyl,
et hoxycar bonyl ), cyano, - acyl, -alkylthio, alkylsulfinyl, alkylsulfonyl,
(e.g., substituted or unsubstituted phenyl

and napht hyl . et hyl phenyl ,
chorophenyl, fl uor QkHEeAFY hayingd phEhyRS atEV’éﬁ%M‘éﬁ{)ﬁt,ﬁc%ﬁ Wﬁé??}éaﬁoaxo%henyl_,

et hyl phenyl ; dichl or e : : Vi by
di et hyl phenyl , hydrhg%ﬁggﬁngﬁg%ﬁmﬁ%&?{r}%gﬁé% , %ﬁgﬁﬁe%%%%sc§y) ,

arryl al kyl having 7 Halpgts, alleyiplopiratigatkoxwekeiyalkony, wtry] mpdwytenediokns 6 to
14 carbon atoms and the al kyl portion, which is.branched oralgnﬁ)ranched, -
has 1 to 5 carbon &ftBheedery; & F°“F%YIC%IP’IHOSMBH§’HE?EIE¥ t YEEQSY :

1 aor omet hyl | CF) 0 " LY bR oA e B i o,

di al kyl anmi no and/ or hydhshiniadaid] tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl
(e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyane, acyl, alkylithio,
alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy (eg. tert-
butyldimethylsilyloxy), R-L-, or combinations thereof (e.g., pyridyl,
thienyl, pyrazinyl, quinolinyl, isoquin‘olinyl, pynmidinyl, irpidazo!yl, _
thiazo-lyl, etc.); ' ‘ |

R} is-H,-

alkyl having 1 to 8, preferably 1 to 4 carbon atoms, which is unsubstituted
or substituted ‘one or more times With halogen, C',‘-a-alkyl, Ci-¢=alkoxy,,

0X0, or combinations thereof (e.g., methyl, ethyl, propyl, etc.),

alkyiaminb or dialkylamino wherein each alkyi portion has independentiy
"~ 110 8, preferably 1 to 4 carbon atoms (e_. g., dimethylamino, etc.),-

a partially unsaturated c_arbocyde-alkyi group whergin the carbocyclic
portion has 5 to 14 carbon atoms and the alkyl portion has 1 to 5 carbon
atoms, whicﬁ is unsubstituted or substituted, preferably in the carbocyclic
.portior;, one or more times‘by_halo gen, alkyl, alkoxy, nitro, cyano, 0o, or

combinations thereof (e.g., cyclohexenylmethyl, etc.),



in the al kyl portion by hal ogen,. cyano, or hethyl (e.qg., benzyl,
phenet hyt, 11 22 July 2005 phenpropyl, nethyl benzyl, nmethoxybenzyl, ...
trfluoronethyl, benzyl, nethylenedi oxobenzyl, etc.), a heterocyclic group,

which is saturated, partially saturat edlr%or unsat ur at ed, ha\é'brjgwizdo 10
ring atoms in which at least 1 ring atomis a N, 0 or S atom | IS

unsubstituted or substituted one or nore tinmes by hal ogen, alkyl, hydroxy,
al koxy, al koxyal koxy, nitro, nethyl enedi oxy, ethylenedi oxy,
trifluoromethyl, am no, antinonethyi, am noalkyl, am noal koxy

di al kyl am no, hydroxyal kyl (eg., hydroxynethyl), _h %r oxam ¢ agi.d,
tetrazol e-5-yl, hydr oxyaddiopn haviogritoxy, prafqz%h@éé? @5% on a?cgnﬁw Ciis

tert-butyl oxycarbonyl, ethoxycarbonyl Hovd debli Wydroxy, oxo,
al kyl sul Ti nyl . al Kyl SETEHEd g aH ,“‘.’%@eﬁﬁﬁ?ﬁgﬁf’oﬂ@ XAgeR, oy (e;g., :
Eren

pyridyl, thienyl, pyr Yo @M hEVihe 1 ite 0 guiboalaiomd, or pymMPIRREHITS

I m dazol yl, thiazolyl %tgt%%(?‘g%ran%l!het e%ocycl e-al kyl group, wherein the
heterocyclic portion (sgsafclopgned), partially saturated or unsaturated, and
has 5 to 10 ring atons in which at least | ring atomis a N, O or.S atom
and the al kyl portion which is branched or unbranched and has 1 to 5

carbon atons, the het g'r[ggﬂﬁl(lﬁn&i KMing 91O preferabbubit I carbeh SPmSUBRICH it ed
one or more tinmes in the he erocyclic portion E}g hﬁ\l ogen, Ilg Ie,_ lkoxy, :
cyano, trifl uoronet hyknsuBEa@iedrivisrbstitutes on therf Y2l ROTUSR ARG ™" ¢t kY1 ani no,

or conbi nations thereof and/or.__substi ' he. ¥ hyReddyl, BRyRylkoxy
hal ogen, cyano, or mePRAHORGRE OF GiiF ﬁ%ﬁggggf}hg}’t@of’%ﬁgg. yﬂgi/ry: dyl net hyl ,

pyridyl propyl, met hyi,pridinaBidithereet @ .9 cytlopsntyinsiting] eydiemrepdmetivli val ent
al iphatic radical having I to 8 carbon atons wherein one or nore -CH2-
groups are each optior&l)ly replaced by -0-,

aryl having 6 to 14 carbon atoms and which is unsubsfituted or substituted
one Of MoTe t_irhes by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy,
nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, amino,
aminomethyl, aminoalkyl, aminoalkoxy dialkylamino, hydroxyaikyl (eg.,
hydroxymethyl), h}}droxamic acid, tetrazole-5-yl, hydroxya_llgoxy,
carboxy, alkoxycarbonyl (e.8., tert-butyloxycarbonyl, ethoxycarbonyl),
cyano, acyl, alkylthio, alkylsulfinyl, alkyisulfoﬁyl, (e.g., substituted ot
 unsubstituted phenyl and naphthyl, methylphenyl, chlorqphenyl?
ﬂﬁorophenyl, vinylphenyl, cyahophenyl, methylenediqxophenyl,
ethylphenyl, dichlorophenyl, carboxyphenyl, ethoxycarbonyliphenyl,
.dimethylphenyl, hydroxymethylphenyl, nitrophenyl, aminophenyl, etc.),

arylalky! having 7 to 19 carbon atoms, whereip the aryl portion has & to 14
carbon atomns and-the alkyl portion, which is branched or unbranched, has
1 to 5 carbon atorhs, arylalkyl radical is unsubstituted ot substituted, in the
aryl portion, one or more times by halogen,. trifluoromethyi, CF30O, nitro,
amino, alkyl, alkoxy, amino, alkylamino, diaikylamino and/or substituted

in the alkyl por'tion by halogen, cyano, or methyl (e.g., benzyl, phenethyl,



5-, -NR6-, -SO2NH-, -NHSX2-, -CO, -NR6CO, -CONRG-, -NHCONH-, - OCONH,
-NHCOO-, -SCONH, -SCSNH, or -NHCSNH (e.g.,-O, CH2-, -CO, -COO,
-0-C0-, -CO-NH, -NHCO,-CH2CH2CHZ-NH 12 22 July 2005 CO-, -CHrCH2-0-,
-SOrNH CH2CHr 0-, -O CH2CH2-O, -CHNH CO-, -CO NH CH2-, -S02- NH,

- CH2- NH- SO2-, - CH2CH2CH2-SQ2- NH-, etlt.); and is H, al kylzfmkr}gog to 8,
preferably 1 to 4 carbon atons, which is branched or unbranchéd™and which
Is unsubstituted or substituted one or nore times wth hal ogen,

Cl-a-al kyl, Cl-a-al koxy, oxo, por. conpi ' : [ ) t hyl,
ethyl, propyl, etc.Fl?e"é,ﬁ‘?i’ryiirhetgfflelg%}g’ £é§b\%%?“}é§)’e%%@grﬁ&%hgl’gﬁ%ﬁ’ than H;
and pharmaceuti cal hyiRfreRloRbbaz§Rkics, t hereof . According to a further

aspect of the invention there is provided a genus of novel conpounds
according to the formulas Il and Il1l: Il 0- v -NH R2 Ra wherein R, R2, R3,

A I B S R A o R
bot h Other than H o 1) B e Commou iR o o e L ar e t hose
of the subfornul a |aoR, @hid iRuubELE:d or substituted one or more times by halogen,

alkyl, hydrox}, alkoxy, alkoxyalkoxy, nitro, methylenedioxy,

ethylenédioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl,

aminoalkoxy d'iAalky'lamino, hydroxyalkyl {eg., hydroxymethyl),

hydroxami.c acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyi

(e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkyithio,

alkylsulfinyl, alkylsulfohyl, phenoxy, or combinations thereof (e.g.,

pyridyl, thienyl, pyrazinyl, quinolinyl, isoqllinoﬁnyl, pyrmidinyl, -

imidazolyl, thiazolyl, etc.), or

a heterécycle-alkyl group, wherein the heterocyclic portion is saturated,
partially saturated or unsaturated, and has 5 to 10 ring atoms in which at
least 1 ﬁng atom is a N, O or S atom, ahd the alkyl portion which is |
branched 61' unbranched and has; 1 to 5 carbon étoms, the heterocyde—alkyl
group is unsubstituted or substituted one or more times in the hetérocyclic
portion by halogen, alkyl, alkoxy, cyano, trifluoromethyl, CF30, nitro,
0xo0, amino, alkylamino, dialkylamino, or combinations thereof and/or
substituted in the alkyl portion by halogen, cyano, or methyl or

 combinations thereof (.g., pyﬁdyimethyl, 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 optionaily replaced by -O-,
. §-, -NR’-, -SO,NH-, -NHSO;-, -CO-, NR*CO-, -CONR®-, -NHCONH-,
-OCONH, -NHCOOQ-, -SCONH-, -SCSNH-, or -NHCSNH- (e:g.,-O-,
CH-, -CO-, -CO-0-, -0-CO-, -CO-NH-, -NH-CO-, -CH;CH,CHy-NE-




22 July 2005 wherein R1, R2, and R4 are as defined in Fornmula | and one of
A, Band Dis N and the others are C. Preferably, Bis N. Also, R4 is
preferably pyridyl or phenyl which in each case is substituted or
unsubstituted. The present.invention SO |ncludes conpounds of Formula 1':
wherein Ra. R' , is nethoxy, F, O, 82 or is al kyR2HEbiAYS| to 12
carbon atons, |, alkyl having 1 to 12 carbon atons whi ch i s substltuted one
- or nmore times by hal ogen, oxo, cyano, or conbinations thereof, alkenyl

having 2 to 12 carbopoat.ens.Cal-kengo, N ige, A 0-,10- @Hg@ggxoat@m WHi-ch is
substituted one or nore times by hal oge 0X0 ano or conbi hations

t hereof , al kynyl hav€@e -£Q-bH:-CHearH0nm -o@iz-gﬁkgﬁyl, hezaH28He-$Cr2 car bon
atoms which is substjjuted one or nore times by hal ogen, oxo, cyano or
conbi nati ons t hereof?, y%$b£P yl having 3 to 1.0 carbon atons, 14 22 July
2005 cycl oal kyl having 3 to 10 carbon atons substituted one or nore timnes
by hal ogen, oxo, alkyl, or conbinations thereof, cycloal kyl al kyl having 4
to 12 carbon aIb%s m}hloalkylalkyl having 4 to 12 carbon atons which is
substituted one or nore tines by hal ogen, oxo, alkyl or conbinations
~thereof, a partially unsaturated carbocyclic group having 5 to 14 carbon

at ors, alkyl having 1 to 8, preferably 1 to 4 carbon atoms, which is branched or
‘unbranched and ‘which is unsubstituted or substituted one or more times
with halogen, C;-4-alkyl, C\-s;-alkoxy, oxo, or combinations thereof (e.g.,

methyl, ethyl, propyl, etc.);

wherein at least one of R? and R* is other than H; and

pharmaceutically acceptable salts thereof.

According to a further aspect of the invention there is provided a genus of novel

compounds according to the formulas II and TII:

wherein R, R?, R, and R? are as defined above. "The compounds of this subgenus of
formula I not only have PDE4 inhibitbry activity, but also are useful as intermediates for

preparing compounds of Formula I in which R* and R* are both other than H.

In addition, preferred compounds of formula I are those of the subformula IV

RPN i
I v
‘ ? "N B -
3 |



a partially unsaturated carbocyclic group having 5 to 14 carbon atons
which is substituted one or nore tinmes by hal ogen, al kyl, alkyloxy, nitro,
cyano, oxo, or conbinations thereof, arylalkyl having 7 to 26 carbon atons
arylal kyl having 7 to 26 carbon atonis which is substituted one or nore
ti mes by hal ogen, al kyl, al koxy, nitlBo, cyano, oxo, trifRopoulgmeORyl, or -
conbi nations thereof, heteroarylal kyl having 5 to 10 ring atons in V\/m ch at
least | ring atomis a >heteroatom or substituted heteroarylal kyl having
5to 10 ring atons in which at least I ring, atomis a heteroatom and
which is substituted one or nore tines in the heteroaryl portion by

hal ogen, aryl } & i f de@ronegidhatle, o, B and s No,

al kyl am no, waqe é?{gn %dlagé% %Eﬁ%ﬁ]@#t her eof and/ or substi tut ed in the
al kyl porhi e &Merbafeogeﬂrefmbly, ByaNo Aley, Ridnpreferablymamidikaradenylighish gy y
2005 Xis O or S; is aryl havin 14 carbon atons, aryl having 6 to 14
car bon atweashwabeis substgungétormugﬁ“aﬁ more times by hal ogen, alkyl.

hydr oxy, al koxy, nitro, nethyl enedi oxy, et hyl enedi oxy, amino, al kyl am no,
di al kyl am no, hydroxyal kyl, hydroxyal koxy, car bglﬁ/ cyano, acyl,

al kOXyca%@rﬂ;}‘ésenﬁhkéﬂtio‘alﬂso ik kyésaonirionyds ofForpiuall ¥ onyl ,  phenoxy,

het eroaryl which is unsubstituted or substituted by halogen, .al kyl or

al koxy, or conbinations thereqf, heteroaryl having 5 to 10 ring atonms in
which at least 1 ring atomi R a._beteroatom or substituted heteroaryl
~having 5 to-10 ri.ng atons i-n whi < least_1 ring. atomis a heteroatom
whi ch is substituted one or nore @ tl)-y e oge'n '

I
RZ

RY  ismethoxy, F, Cl, CHF; or CF3;

RY s
alkyl having 1 to 12 carbon atoms,

*

a.Lkﬂ having 1 to 12 carbon atoms which is subs_tituted one or more umes -

by halogen, oxo, cyano, or combinations thereof,
atkenyl having 2 to 12 carbon atoms,

alkenyl having 2 to 12 carbon atoms which is substituted one or more

r times by halogen, oxd,-cyano or édmbinatiqns thereof,
alkynyl having 2 to 12 carbon atoms,

alkynyl havmg 2 to 12 carbon atoms which is substituted one or more

times by halogen, 0X0, Cyano ot combmanons t.hereof

cyéloalkyl having 3 to 10 carl_ﬁo.n atoms,



aryl, alkyl, alkoxy, cyano, trifluoronethyl, nitro, oxo, am no, alkylam no,
~di al kyl ami no or conbinations thereof,' is -NH, -NR -, -NHCH2-, -NRa' CH2-,
or -CH2NR4' -; and is alkyl having 1 to 12 carbon atons, alkyl having 1 to
12 carbon atons which is substituted one or nore tinmes by hal ogen, oxo,
cyan, or conbinations thereof, arl4 having 6 to 14_canggnmﬁﬁmﬂ§ and whi ch
is unsubstituted or substituted one or nore tinmes by hal ggen, al kyl,

hydr oxy, al koxy, nitro, methyl enedi oxy, ethylenedi oxy, am no, al kyl am no,
di al kyl am no, hydroxyal kyl,. hydroxyal koxy, carboxy,. cyan, acyl,

al koxycarbonyl, al kylthio, alkylsulfinyi, alkylsulfonyl, phenoxy or

combi nations t hgygc?(igllﬂ/l rl%lglvgjé Y Yo 28850 BRI Qﬂarsmutés'ﬂa%ﬁen&' RokLtichls by N9 at ons

in which at |eaSs om1s a heteroatom ubstituted heteroaryl
having 5 to 10 hilBgerdbRéEalkyl, whictibigdtionedsteck, ring atomis a heteroatom
and which is substituted one or nore tines by halogen, aryl, alkyl,

al koxy, cyano, trifluoronethyl, nitro, oxo, am no, alkylam no,

_di al kyl am no Orffﬁ%@%ﬂ%&%ﬂ?@hﬁ%ﬂﬁ%am@éﬁlLt%l‘iﬁyl having 7 to 16 carbon

atons, arylal kyl“t on atons which is substituted one or
nore times by hal ogen, alkyl, alkoxy, nitro, cyano, oxo, trifluoronethyl,
or conbinations thereof, heteroarylal kyl having 5 to 10 ring atons in
which at |east avoloalgriakphhagng4 tﬁétze?aé%qrbﬁﬁ‘m’érw@ﬁﬁéf SYRFEHeh &Re Pbar v al kyl

having 5 to 10 ring. ' I I L pmis a heteroatom
and which is suﬁgfﬁg?’ﬁ%%%?%%ggéggor%’rag}#io?rrggﬁlf}{r?auﬁgﬂﬁ%tbér oaryl portion by
hal ogen, aryl, alkyl, al koxy, cyano,. N

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms,

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms
which is substituted one or more times by halogen, alkyl, alkyloxy, nitro,

Cyano, 0xo, or combinations thereof,
arylalkyl hAaving 7 to 26 carbon atoms

arylalkyl ha{fing 7 to 26 carbon atoms which is substituted one or more
times by halogen, alkyl, alkoxy, nitro, cyaﬁo, oxo, trifluoromethyl, or

combinations thereof,

- heteroarylalkyl having 5to 10 ring atoms in which at least | ring atom is a

-heteroatom, or

- substituted heteroarylalkyl having 5 to 10 ring atoms in which at least | -
ring atorn is a heteroatom and which is substituted one or more times in
the heteroaryll pqrtion by halogen, aryl, akyl, a]koxy, cyano,
triflugromethyl, nitro, amino, alkylamino, dialkylamino or ;ombinations
thereof and/or substituted in the alkyl po'rt-ién'by halogen, oxo, cyano, or

combinations. thereof;



trifluoronethyl, nitro, oxo, am no, alkylamno, dialkylamno or

conbi nati ons thereof and/or substituted in the alkyl portion by hal ogen,
0XxQ, cyano, or conbinations thereof, and pharmaceutically acceptable salts
thereof. The conpounds of the present ipvention are effectiy g 2005
inhibiting, or nodulating the activity of PDE4 in animals, e.g’”, mammals,
especi al |y humans. These conpounds ' _ exhibit neurol ogical activity,
especi ally where_such. actiyity affects cognition, including 17 22 July 2005
| ong t erm menor y< The’§3§86 ounds. wi I | also be effective in treating

di seases where decreased cAMP levels are involved. This includes but is
not limted to inflammtory diseases. These -conpounds may al so functian as
ant i depr essant s, Rbr bis angidfamingitntot 4esag998¢10®Bdgni t i ve and negative synptons
of schi zophreni a. Assays for determ ning PDE inhibiting activity as well as
selectivity of POE 4 inhibiting activity and selectivity of inhibiting PDE
4 isoenzynes are knowp-yhihe stiBel4 edrbon &iems vehigh js WUBsGNEBGBAT, motgeimes '
di scl osure of which is”incorporated herein by reference: .ccorgigz%jto a
further aspect of theby huleged, aHcylhedereys alkgxHVii HRAREBHEBIHELY SHYAFGHIKY:

internmedi ates for the produgtion of .. ZIB el s TH oY [ RN
(e.g., PDE4 inhibitof &5 Bt ‘?‘%‘H&g‘ﬁgﬁoﬁ’f H&E@f"&%ﬁ%?‘y?ﬁ??ﬁ%ﬁ’eﬁ il

radi o-| abel ed anal ogs%)gjno t &1, PRidoA yalbbinflor slkylitib, i aikylii§nglpphikoybuifonyl,
Thus, there are provided Inteérnedi ate conpounds which correﬁ_gocr 1.9 e
conpounds of Formul a phenshpr beteroprd Wingh 1g ¥ESYRSHFEed sOf SRRFEBNET §Y ¥ T958y
for Formula I, but R, is H.tert- L dtetihylsi Lyl -, or a suitable
phenolic protecting g?lgﬁg??dlgﬁ.t.%?&eﬁ%g%ie%glt?@é protecting groups are
described, for exanple in Geene, T.W and-Wits, P.G M, Protective G oups

in Organic Synthesis, Id Edition, John Wley.& Sons,. 19 R;. 248- 293
These i nternmedi ates ahetersiasd havwEyd © 69.%%*8%?%‘2@@ (."5‘? ?‘?'aﬁtd?omc’a%gpeig 4
conpounds., such as reoafélmiO§ 3H3C-, 14CH3- or 11CH3-, for exanple by
removi ng the protect ?151' group and reacting the resultant conpound in which -
R is Hwth suitable ‘ S '
| | substituted heteroaryl having 5 to 10 ring atoms in which at least 1 ring
atom is a heteroatom which is substituted one or more times by halogen,
aryl alkyl, alkoxy, cyano, triﬂuomm_ethyi, nitro, X0, amino, alkylamino,

dialkylamino or combinations thereof;
L is—NH-, -NR®-, -NHCH;-, -NR*CHy-, or -CHNR""; and
R*  is alkyl having 1 to 12 carbon atoms,

alky! having 1 to 12 carbon atoms which is substituted one or more times

by hélogen, 0x0, cyano, or combinations thereof,

ary-,fl having 6 to 14 carbon atoms and which is un_substii:uted ot substituted
6ne or more times by halogen, alkyl, hydroxy, alkoxy, aitro, |
methy!eﬁedioxy, ethylenedioxy, amino, E_leyiamino, diatkylamino,
hfdroxyaikyl,. hydroxyalkoxy,. carboxy,_' cyano, acyl, alkoxycarbor_iyl,
alkylthio, aikytsulﬁ:iyl, alkylsulfouyl, phenoxy ot combinations thereof,



radi o-1 abel |l ed reagents. Such radio-1|abel ed conpounds are useful for
determ ning conpound tissue distribution in animals, in PET inmaging
studies, and for in vivo, ex vivo, and in vitro binding studies.. Al so
provided are internediate conpounds whijgh correspond to 00"29?913@0@“5 :
Formula 1, wherein R, R3" and R4. are as previously defined for Fornula 1,
but R is H tert-butyldinethylsilyloxy-; or .a suitable phenolic .
protecting group. Suitable phenolic protecting groups are described, for
exanple, in Geene, T.W and Wits, P.G M, Protective Goups. in Organic
Synthesis, 34 Edition; John. Wle ons, . 9, - Zng) bloyn Z085
293. Compounds i n V\hihff?r‘ﬁﬁgli g etgtuis%e?%% a%gl%i nt ggﬁgg#g%ae%g,ﬁf?%gr] exanpl e,
as scaffolds for pangld&le@r combinatorial chemstry applications.
Further, these conpounds are useful for the introduction of radio-Iabels:
such as 3H, 14C, or' ' C. As previously described, conmpounds according to
formula I'l, wherein.R, R2 and _R : i Hibesk me& usabul
i ntermedi ates for théub?tﬁ‘&ﬁﬁﬁegﬁoa%ﬂq%% oaﬁ%gM ‘a c%)t?’g?ﬁg tHo formula | %vhere
in R3 is other than HiuAli§0 ha@rdateyimdswiich eis csubbtimiedcorepoumuye d88ey B ng -
to fornmula 111, wherein R, R2 and R3 are as pr.evi oush{y de crigﬁd Ee
usef ul i ntermedi at es Hatugenherypr aléifl talliY o £yt HFHENREHE o n g o *F O thul a
| where in R4 is other than H.. i-0. .k F, d, Br, and I.
Preferred hal ogens araék)ﬁmgﬁ’ﬁ’%Ia@kf%gyg/??pg%ﬁ%%é%gﬁeg?&gubstituent per se or
~as part of a group or substituent (e.g., alkylamno, trialkylsilyloxy,

am noal kyl , hydroxyal kyl), neans_a strajght-chain or branched-chain

‘ali phatic hydr ocar borarylatkiyBavisy thlP F27PeR A9Mar hon at oms, preferably 1 to
8 carbon atons, especially 1 to 4 carbon atons. Suitable al kyl groups _
include nethyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-b‘ut%l ,
pentyl, hexyl, hept ylarrl@ﬂ:tyyhaviﬂgmyio, 16 debyh atoumedich, is sHBSUHGES OPF OT COPEY
exanpl es of suitable alkyl groups inclu 1-, .2- or 3- t . ok

1, 2- or2, 2-di met hyl prirpsd by| alfaeﬁyPWLp%jf?”iﬂ'“%’- yag0, 8?3’49}/%“{%‘5?{%‘3%%‘%,
1,1-, 1,2-, 1,3-, 2, Zéomb%hgﬁong"fhe’l)’e&; di net hyl butyl, 1- or 2-ethyl butyl ,

et hyl met hyl propyl, -

heteroarylalkyl having 5 o 10 ring atoms in which at least 1 ring atom is a

heteroatom, er

_éubstituted heteroarylalkyl having 5 to 10 ring atoms in which at least 1
ring atom ié a heteroatom and which is substituted one or more times in
the Heteroaryl portion | by halogen, aryl, alkyl, a.ikoxy, cyano,
trifluoromethyl, nitro, oxo, amino, alkylamino, di'alkylarxii_no or
combinations thereof and/or substituted in the alkyl por‘{iqn by halogen, .

0x0, cyano, or combinations thereof; and
pharmaceutically acceptable salts thereof,
The compounds of the present invention are effective i1 inhibiting, or modulating

the activity of PDE4 in animals, €.g., mérnmals,_ especially humans. These compounds

exhibit neurological activity, especially where such activity affects cogmition, including



trimet hyl propyl, nethyl hexyl, dinethyl pentyl, ethylpentyl,

et hyl net hyl butyl, dinethylbutyl, and the |ike. Substituted al kyl groups
are al kyl groups as described above which are substituted in one or nore
positions by hal ogens, oxo,- hydroxyl, C, .a-alkoxy and/or cyano. Fblogens

are preferred substituents, especi al I y 1'—7and c . Al koxy rrea ﬂ“(
groups and al koxyal koxy neans al kyl - 0-al kyl -0- groups - % %é]%é)al Kyl

portions are in accordance with the previous discussion. SU| table 19 22

July. 2005 al and al k al kox ou : poxy,
but oxy, ”6%9")‘/“ MEEE%y ; %ﬁ%ﬁ%‘a&“g ﬂ%} CPTE? gtgxyrreilﬂ Ungeiﬁ%)%%g{ cl);g(y,
propoxyrret gpqr%n, fi8¢1n86k Hkt koo lieHidns imflanmeiolpxy and
. et hoxy. Si ﬁ}@%g%sFEQ OE&(%?WM%E%SI&;I kyl -0-CO in which the Zjlakyl
portion i Sdisaasas:cwhekammpouﬁdts mhealspfignctionss gitlspressants, oEkangriddnitiselnge
met hoxycar bonyl , et hoxycarbonyl, " pr.opo rbonyl, and tert-buoxycarbonyt.
Cycl oal kyl coEFAIS %Ildnﬂﬂgéié%ﬁmtoﬁs@;é& {%E‘Fenfarl cyclic nonaromatic saturated
hydr ocarbon radi cal having 3 to 10 car bon atons, preferahly.3 to 8 carbon:
atons, especially 3 to 6 carbon atoms. Suitable cycloal Kyl groups include

cycl opropyl , ka@@qbydiete@ndﬁh@m}t yihibityg h@hety;als weﬂyaslsehemw of ByElooct yl ,
norbonyl, 1-decalin, adanant-]| - and. a 2-v]. r. sui tﬂun?h :
cycl oal ky! infutsting a¢tHd v ane %Wﬂﬁéﬂf Wlb‘mlﬂid@érg Ofnﬁlﬁf pwn witun the

bi cycto[ 3. e |r [ 14 by refi

bi cycl of 5. 1“0%8%;% U %r r%[%l }H} ‘ﬁ%“‘b"is@y‘@?&% &ﬁé&?w&eﬂ herein by reference.
"spiro[ 3. 3] heptyl, b| cycl o[4.2.0]octyl, and spiro[3.5] nonyl Pr eferred :
cycl oal I dyl groups aie cyc| opropyl c.v.clopentyl and ¢ hex L The
‘cyct oal kyl gr oupcsens U@OMWW%‘H °f#}?rm§§¥§‘r?ﬁlﬂi %ﬁ‘?@ cﬁal ogens .
tand/ or al k r lQ¥dcribleti Werdiade.gal s in
whi ch the §{/3&0§H§érm ?eg’?c}rliﬂ{: nggﬁ%t%@ﬁiﬁgfgbgﬁ%gtmance W t ﬁrprgv?gus ,
di scussi on?DEsunmahba cﬁf@mphbsl') ambbrigkeful dyrctho pymmsusnaftrhshp-labnied analogs-of

| tyl
cycl opentyl,me D]¥4 inhibitors with in this application.

;l"hus th&e are provided intermediate compoundé which correspond to

compounds of Formula I wherein R?, R?, and R* are as prevmusly deﬁned for Formula 1,
butR'is H, tert«buty[dlmethylsﬂyl- ora sultable phenolic protecting group Suitable
phenolic protecting groups are descnbed for example‘ in Greene, T.W. and Wuts,
P.G.M., Protective Groups in Organic Synthesis, 3™ Edition, Jobn Wiley & Sons, 1999,
pp. 246-293. These intermediates are also useful for the synthesxs of radw-la.belcd
compounds, such as where R'is *H3C-, “CH; or 'CH;-, for example by removing the
protecting group and reacting the resultant compound in wtuch R! is H with suitable

' radioflabelled reagents. Sﬁci;' radio-labeled compounds a,ré. useful for determining

| compoﬁnﬁ tiSsue distribution in animals, inPET imaging studies, and for in vivo, ex vivo,

" and in witro binding studies.

Also provided are intermediate compounds which correspond to compounds of
Formula I, wherem R, R, and R* are as prevmusly defined for Fonnula 1, but R?is H,
rerr-butyldmethylsﬂyloxy— or a suitable phenolic protecting group Suitable phenolic
protecting: groups are described, for exa.mple, in Greene T.W. and Wuts, P.G.M,,
Protective Groups.in Orgaruc Synthems, 3 Edmon, Iohn Wiley & Sons, 1999, pp. 246-



Aryl, as a group or substituent per se or as part of a group or
substituent, refers to an aromatic carbocyclic radical containing 6 to 14
carbon atons, preferably 6 to 12 carbon atons, especially 6 to 10 carbon
atons. Suitable aryl groups include ph I, napht hyi and bi

Substituted aryl groups include the above-described aryl groups” which are
substituted one or nore tines by, for exanple, halogen, al kyl, hydroxy,

al koxy, nitro, nmethyl enedi oxy, ethylenedi oxy, am no, al kyI am no,

di al kyl am no, hydroxyal kyl, hydroxyal koxy, car , Vkatfolds

al koxycarpgmy(tompcbdnﬁlshmmmch Ril ik sraiussiils ‘“?Wfl?g{%f% %E !ﬁenooxy 20
22 July 2005 AryI al kyl refers to.an ar h&yEg ﬁ}@eqlﬁageddmpahn@areheefakyl
and al ky! fosortaileher %F@‘P%on%{ééﬁwfg' i‘f::;t heuprew ous descriptions.

Sui tabl e Ahenaeils suth ap hor '/C2- phenet hyl, phenpr opyl ,
phenbutyIForgﬁmnﬁgﬁ%égﬁh%gﬁ%l napt hyl nethyl . Heteroaryl refers to an aromatic
het erocyclic group haV|ng one or two rings and a total nunber gf 5to 10
ring atons wherein at | east of _{ hes ri 00 3feQF Bodnsuld ) @herefR R and

Pr ef er abl y, t hés PERVRP WY 9?“8%5‘?&“88%“2%5%&% tgq especial ly 1 or

hetero-ri ato”ﬁewp@ fEe&ﬁﬁe@%‘e%@éi@dmﬁdrm&ﬁi‘d:es(foawd peodustipe aB?WPFé’t“QFoaryl .
groups i n ury Ien P rroly yrazolyl, imdazolyl, triazolyl,
tetrazol ylaeco(ﬂdlﬁ@tcafoyhmla)b(\ahma‘lﬁ 18 qt%?i)%%f‘ibﬁ oxazol yl, thi azol yl,

i sothiazolyl, oxadiazolyl, oxathiazolyl, dloxazolyl oxathiazolyl

t hi adi azol yt, pyri dyI pyridazinyt, pyrimdinyl azin triazinyl;

‘oxazi nyl , isox?a Brev?diﬁbme@&wﬁﬂ gommmdaacmdmwb@mé%% heremﬁy

thi

|sobenzofurany napht henyl , -1 sot hi pnapht h sendol yl,
i ndazol yl ,RIQﬁGRJawazmbyxbuslbéﬁﬁz:@kaciéqey%“f?‘? ﬁ%?%%s’ ‘?‘* ﬂgodé%‘%“fflgot hi azol yl ,

purinyl, benzopyran 4RO LinRY than FRi nnoI i nyl,

qU| nazol | ﬁ?F‘POWHjﬁr?P%VFF&L{ 3 ug%dwﬁ)lgﬁggxam nyI e.g., 2-thi enyI 3-thienyl,
3- or 4-pyridyl, 2-, , b-, - or 8- qU| nol i nyl , and 1-, 3-

4- 5-, 6-, 7- or 8- isoqui noI | n Subs t Frz&fdﬂl‘l.s to the

het er oar yI gr otfmogheshar¢ib sefewto ec\lmfﬁrcﬁ‘ eljjl geﬁ'f) %fi%@gg%[#ﬁ one or nore

pl aces by, for exanple, halogen, aryl, alKkyl, alkoxy car boxy,

Aﬁ(yl as a group ot substinient per se or as partof a groﬁp or substituept (e.g.,
' alkylamiﬁo, trialkylsilyloxy, aminoalkyl, hydroxyalkyl), means a straight-chain or

branched-chain aliphatic hydrocarbon radical having 1 to 12 carbon atoms, preferably 1

to8 carbon atoms, especially 1 to 4 carbon atoms. Sultable alkyl groups include maethyl,
‘ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl, hexyl heptyl, octyl, nonyl,
decyl, andecyl, and dodecyl. Other examples of suitable alkyl groups include 1-, 2-or 3» :
methylbutyl, 1,1-, 12- or 2,2-dimethylpropyl, 1-ethylpropyl, 1-, 2-,3- ot 4—methylpenty1
1,1-,1,2-, 1,3-,2,2-,2,3-or 3,3- dimethylbutyl, 1- or 2-ethylbutyl, ethylmethylpropyl,
nimethylpropyl, methylhexyl, dimethylpentyl, ethylpenryl, ethylmethylbutyi,

dimethylbutyl, and the like.

Substituted alkyi groups are alkyl groups as described above which are substituted

in one or more positions by halogené, oxo, hydroxyl, Cm-alkoxy and/or ¢yano.. Halogens

are preferred substituents, especially F and Cl.

Alkoxy means alkyl-O- groups and alkoxyalkoxy means alkyl-0-alkyl-C- grons‘

in which the alkyl portions are in accordance with the previous discussion. Suitable



met hyl ene, cyano, trifluoronethyl, nitro, oxo, amno, alkylamno, and

di al kyl am no. Heterocycl es include heteroaryl groups as described above as
wel | as non- aromatic cyclic groups containing at | east one hetero-ring
atom preferably selected from N, S and 0, for exanple, tetrahydrofuranyl
pi peridinyl, and pyrrolidinyl. Heterocyel e-al kyl refers to

het erocycl e-al kyl -group wherein the heterocyclic and al kyl g%rhlﬂ?’(%qgsare in
accordance with the previous discussions. Suitable exanples are

pyridyl methyl, thi | met hyl , pyri.m. dinyl net hyl,, pyrazinylnethyl, and -

i soqui nol i n$KREY {1]%9’13’ "J’LETWPEO@@“%‘%F'ihBW’f“EH‘fga?rﬁp%%@“E?é?’b%%yrc -
structures. : | ' ' | Cat aining 5°
to 14 car boﬁg'af( g’ﬁ%p%xﬁ;ér?&et‘rp g%%&gﬁ OEE%ng$h8§#§®g%,ﬁ$%*ﬁ%F@F héeHar.i ng

st ruct ur e( shethoryethosy. aPreferdtaliong gBa@shondethBuy tabéthoxex afiplikslyar e

cycl opentenyl, cycl ohexenyl, cycl ghexadi enyl, tetrahydraonaphthenyl and
i ndan- 2- y| . allpxeaghonybmgans %lbvlg@gggm Wiichithe SV OGO ISD GherFRIGE PRvAfE ¢

radi cal s containi - 10 7 _ ' ' e - CH2- CH2-
e uctur eo Bie 2ol Bofsicht EXGiRATnL ABROLANAT Al LS LR
et henyl, 1-piopperytbongl, akd ket-bitbeyeatbonyt but ene, 2- butene, 1-pentenyl, and

~2-pentenyl. A kynyl refers to straight-chain or branched-chain aliphatic
radicals containing 2 to 12 carbon atons in which one or nore -CHr CH2-

structures are e O 1 S '
et hynyl, pr opyny??aiélgﬂ@glﬁg,ab%%n Cg?l&dtbifﬁyw 9‘%&:‘?@"@@&"%&% %l?éﬁgfl '
radical s hawdagcatbdnoradidatlzavieg3 at hearbon atbinsprefeeabdy Byto 8 pybom eemsan be
substituted by hal ogen, al kyl, -aryl. and/qr al koxy, .or._aroyl radi.cals having
7 to 15 carBBHFARNED b AR oS cxpketerelss Belnds SISIREPYd by, for
exanpl e, ' ¥ ‘ St wde
fornyl, ac e@ﬁ@gg?l’o%ﬁ%?@w%% gﬁlgﬁ@%}ﬁg%g%gg&;ﬁo&gﬁ%%??mela& érbggiiil’c al s
preferabl y ddamant14yd, dﬁdszdgbmﬁnu-mht@thees@ieblbalytlpamcyt grofps sohide sploepentyl,
bicyclof2.1.0]pentyl, bicyclo[3.1.0}hexyl, spiro[2.4]heptyl, spiro[2.5]octyl,

 bicyelo[5.1.0Joctyl, spiro[2.6]nonyl, bicyclo[2.2.0]hexyl, spiro[3.3]hepty],

. bicyclo[4.2.0Joctyl, and spiro{3.5]nonyl. Preferred cycloalklyl groups are cyclopropyl,
cyclopentyl and cyclohexyl. The cycloalky! group can be substituted, for example,
substituted by halogens and/or alkyl groups. - ' |

Cycloalkylalkyl réfers to cycloa-lkyl-a.lkyl radicals in which the cycloalkyl and
alkyl portions are irr accordance with previous discussions. Suitable examples include

cyclopropylmethyl and cyclopentylmethyl.

~ Aryl, as a gfoup or substituent per se or as part of a group or substituent, refers to
an arbmatic carbocyclic radical containing 6 to 14 carbon atoms, preferably 6 to 12
carbon atoms, especially 6 td 10 carbon atoms. Suitable aryl groups include phenyl,

. naphthyi and biphenyl. Substituted aryl groups include the abové—descﬁbg:d- aryl groups |
which are substituted one or more times by, for example, halogen, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylami'no,'dialkyiamino,

. hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkokycgrbonyl, alkcylthio,
alkylsulfinyl, alkylsulfonyl, and phenoxy. |



In the conpounds of Formula I, Rl is an al kyl group having preferably 'I to

4 carbon atons which is optionally substituted by hal ogen, preferably

fluorine or chlorine. 1In particular, R is preferably nmethyl or

di fluoronethyl. R22 is preferably cycloal kyl, particularly cyclopentyl. 22
22 July 2005 R -.is also preferably ﬁryl or arylalkyl, particularly

substituted or unsubstituted phenyl G phenyl al kyl', such a3 jglgengs

met hyl phenyl, met hoxyphenyl, chl orophenyl, phenethyl, phenpropyl,

phenbut yl , phenyl et henyl, phenoxyet hyl, phenoxypropyl, phenoxybutyl,

hl henyl et h t heny| | .. chl henyi et henyl , . ,
gh’l Sﬁgﬁhiﬂﬁxﬁet h |I?@hﬁgg%%%hﬁ%ﬁ'@@%?d‘ﬁ&IHS’Q@B‘E%HW %?}%P%W%@risutyi ,
chl or opherdainihnceniiti tRRBRIY descriftlods OB HRMIL aRmAe! A¥lude 30% i e |ike, R 2

is al so pipsferabl)é a partially unsaturated carbocyclic groups,” which is

unsubst i t RIERFLRYL Sphsesthyh phenppayt ipbentutyly phanpentyh eed ghptheymdtiphexadi enyl
I ndan-2-yl. Rz i ef er abl n.,al kyl. grou aving 1 to 8 carbon -
at ons, especia#@e‘%kﬁgrﬁémé%%wﬁﬁﬁ%ﬂ%ﬁﬁg PIFBEEI G108 fvpFngs and a
unsubst i t usteldiungbey.of SBUDYing atirhd WRERHBI hd 1 L0% e

met hoxyet E%/qlférGRZ Is al so pr‘gf erably a he%%%@ec(lsfirﬂéé %Jr{g%feB erlg}é;k/lgﬁeg&?%mkyl :

group, partit Py e hetergaryhgroup onthing f te Reespetiatlpd pe 2 betgoaty stems5 to 6

ring ato ' e;0~r i tons.sel ected fromN, and S, e.g.,

tetr ahyd?g"fhz"?’gaﬁé F%lg%t?fr‘ ?@h § ‘Ryatn?%pﬁ?%%@&fmfﬁwmﬁkm %ﬁyk thigmds hy! |

pyri dyl pr ppyblyl, piypenha) ieidarel itiazdly DREAZDY BN oxaMERYLiBLaEKGE! Nyl ethy!
' z,

and the like. Preferred Rz include cyclopentyl, t'etrahy urany

met hoxy et PRAZOY ezl dparhiazelily Pxaditrehidt onatriazohd dioxazplyl, phattiyicdyineny| |
phenoxyet Byl Wt vl _.phenyl am. noet hyl., i.ndan-2-yl, pyridyl.ethyl,
and pyri dt}ly ASF?%W Wsﬁ%‘}i %?‘gga?y%?“ﬁwgt%‘fé’ﬁz,mﬁr Wi\ﬂx‘ﬁﬁnﬁf%x@wr bon
at oms  ( e. opathinzinfly bxadsadigyl, bemﬂoﬁnmﬁyikob@&oﬂnwmﬁongﬁ{mé@l,kyI (e. 9.,
substituted, or unsubstjtituted benzyl, phenethyl, an phenpropyl ), or a
het er oar yF%PWIagbtiB‘Eba’ indolyl, 1saingedyl; indazcdylo benpisonnenlyl beredxmpiyidy| net hyl ,

benzthiazolyl, benzisothiazolyl, purinyl, benzopyranyl, quinoiiny], isoquinclinyl,

cinnolinyl, quinazolinyl, naphthyridinyl, and benzoxazinyl, e.g., 2-thienyl, 3-thienyl, 2-, -
3- or 4-pyridyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyt, and 1-, 3-, 4-, 5-, 6-, 7- or 8-
‘isoquinolinyl. '

Substituted heteroary! refers to the heteroaryl groups described above which are | :
substitued in one or more places by, for ¢xample, halogen, aryl,_ alkyl, alkoxy,_cé.rboxy,

mgth,ylene, cyano, trifluoromethyt, nitro, oxo, amine, alkylamino, and dialkylamino.

Heterocycles include heteroaryl groups as described above as well as non-
aromatic cyclic groups containing at least one hetero-ring atom, preferably selected from

N, § and O, for example, tetrahydrofuranyl, piperidinyl, and pyrrolidinyl.

Heterocycle-alkyl refers to a heterocycle-alkyl-groﬁp whereiﬁ the heterocyclic
and alkyl portions are in accordance with the previous discussions. ‘Su.itable examples are
pynidylmethyl, thienylmethyl, pyﬁrhidinylmethyl, pyrazinylmethyl, and
1soquinelinylmethyl, '



furanyl met hyl, thienylnmethyl, pyrrolylnethyl, pyrimdinylnethyl,

t hi azol yl met hyl, isoqui nolinylnmethyl and quinolinylnmethyl). Preferred
substituents for aryl and heteroaryl portions of R3 are F a, CH3, CzHs5;-
OCH3, and CN. 23 22 July 200.5 R is priferably aryl, or E qahph?
especi al |y phenyl, naphthyl, biphenyl uranyl , pyra2|nyl %; ind nyl ,
pyridyl, quinolinyl, and isoquinolinyl, which in each case is
unsubstituted or is substituted one or nore tines. Preferred supstituents.

are OH, F, d, }%?anﬂﬁgmm(@dl@d}bwchetﬂm;dturm gt omIIBRPPYSITh as

met hoxy and et hoxy), "CN, vi nyl CH2COH HRXY,
COOH, and cgisfailioatrionsestchetagodg [h1bemben %tﬁmsv\W{g%q%“Fg t%?@P%EQS%SM ally,

phenyl , preferred substituen L C=Coadhd. SBﬁableBkaI@ gs B8- CO-,
R3-NH- CO-, Yhergodbfpng sigsct %Ez‘ﬁﬁﬂmi quléh%et-m-, Y alkyl-

R-al kyl ene r mkadlammmhydsonﬁe themy! @dﬁwm‘ﬂﬂ F,
Sl M g e

Itro be d b
RS- SC2-1 SH- it 'Aﬂﬁnﬁmfﬂbtwmmbw%%‘j&% i dppadc ladysaeRpiibgoed by

preferably nmethyl, eth yl C Bﬂlréssaraeadh rsplbestdl it ed by
RS- SO - NH aiokkzl@ﬁ?ém@m P”? gBBB graggf&péa%substl tuted phenyl ﬂysuch

- cases, R5 i ek 1eEBdehYl gro@bshact ¢thpmyjpy-|pmp|en¥ih%ﬁf}qthﬁﬁ eny kPRERE s
preferably E&Eﬁ S%EEUE— - o%q gr-;TCHZCH 2CH2-. When R is aryl substituted by

R-L- it isppesd, argeinteny’ wbd Ritenteal- phenyl. In such cases, preferred R5

groups include tetrazolyl, oxazinyl, piperazinyl, nethylpiperazinyl,

pyridyl, methylpyridyl,- pyrrolinyl, methylpyrrolinyl i pe l,.._Or

met hyl pi per adi ny ﬁ%ﬁp%f&slwstmgﬁteihamqrbaawbn@blealbéhﬂ‘am@a‘[maqs(ﬁmém@glzz

- CHzCH2-, - CH2CH CH O -CH2CH2 CHiereDidc £ BH2- 0-,
-CO NH or -1\ @@bon atnmd@l“ﬂﬂwﬂe&ré‘?%? rgéz'% %ﬁ&%?gres |rnN§?:cor%j;nce

with the i nvené ﬁ'ﬂfaé?ﬁ algﬁ‘{wg}aﬁga@e&wy@%@mﬁumﬁmmm bty whi ch

correspond t* | ow ng preferred groups R is
met hyl or CHF2, '

0 aikanoyl radicals having 1 to 13 carbou atoms in which the atkyl
or aroyl radicals having

Acyl refers t
pertion can be substituted by halogen, alkyl, aryl and/or alkoxy,
" 740 15 carbon atoms in which the aryl portion can be substrmted by, for exampie,

halogen alkyl and/or alkoxy. Suitable acyl groups include formyl, acetyl propionyl,

butahoyl and benzoyl.

Substituted radicals preferably have 1 0 3 substituents, especially 1 t0 2

substituents.

Inthe compounds of Formula L, R is an alkyl group having preferably 1 to 4
carbon atorns which is optionally substituted by halogen, preferably fluorine or chlorine.

In particular, R' is preferably rnethyl or difluoromethyl.

R*is preferably cycloalkyt, particularly gyclopentyl.



24 22 July 2005 R2 is al kyl, alkenyl, alkynyl, cycloal kyl, arylalkyl,
het erocycl e-al kyl, cycl oal kyl al kyl, aryl, or heterocyclic, in each case
substituted or wunsubstituted; R3 is H, alkyl, arylalkyl or

het eroaryl al kyl, in each case substitut,gd or wunsubstituted; ﬁagz%si s"arryl
or heteroaryl, in each case substituté&d or unsubstituted. ?% I'S -

het eroaryl al kyl which is substituted or unsubstituted. Ic R is nethyl or
CHF2; and R2 is cyclopentyl, CHF2, cyclopropyl nmethyl, pyridylethyl

(particularly 2-pyridylethyl), or tetrahydrofug RYbstitite@st irgubsutitgd :
(3R) - t et r ahydr & us alay pyeferpblyrrylig am@?lki%?‘%?@@ipi th i skc cl OE%P yl; R3is
heteroarylal kyl, jn HBSHI hethehetyl, maokgphenyt 840I°R i's
subst it ut 8¢ %H@ﬂﬁfzﬁﬁ’\ug@geﬁ’yﬁr het eroaryl . R@é’l S meog(gig, oyfR2 i's
cycl opent Ihénémﬁ Fanbfopietphestaiyl, phéoyletignys RPROXYE PPERIP R
unsubstitdted. 1T R is net hé'g{ R2. is &g@lwtaﬂlémﬁ&ﬂy&tm&groaryl al kyl
which is sibsaiybutybchbyrophesyisdiyle BECGE YRR i's phenyl” whi ch i s
: i i . T _ erbutyl ,
substi t ut ec% Io%p’ﬁé ns %t()e% }I{ IE {%ﬁl&%phglypy@ym,qﬁm&*yphenpmpyl, me ?xYP
chloro phcnbutyl, nitrophenbutyl, chlorophgnylammoethyl, and the like, o
. R?is also preferably apartialiy unsaturated carbocyclic groups, which 13

_ - ! -
unsubstituted or substituted, particularly cyciohexenyl, cyqlohexadlenyl_, indan-2-vi

R? is also preferably an alkyl group having 1 to 8 carbon atoms; especially 1 o 4
~ carbon atoms, which is substituted or unsubstituted? e.g., methyl, difluoromethyl,

trifluoromethyl, and methoxyethyl.

R? is also preferably a heterocyclic or heterocycle--alkyl group, particul aljl'y
radicals in which the heterocyclic group' has 5 to 6 ring atoms and 1 to 2 hetero-nng
atoms selecied from N, O and S, .8, tetrahydr"ofuranyl; pyrrolidinyl, pyrrolyl,
pyridylmethyl, pyridylethyl, pyridylpropyl, piperazinylmethyi, piperazinylethyl,

1

methylpiperazinylethyl and the like.

Preferred R? include cyclopenty'l, ten?lhydroﬁiranyl, CHEz, methoxyethyl,
cyclopropylmethyl, phenethyl, phenpropyl-,—phenylethen-yl, phenoxyethyl, phenoxybutyl,
| phenylaminoethjrl, indan-2-yl, pyridylethyl, and pyndylpropyl.
R? is preferably hydrogen, alkyl having 1 to 4 carbon atoms (g. g., methyl, ethyl,
n’-prop?i or n-butyl), arylatkyl (e.g., substituted or unsubstitituted benzyl, phenethyl, and

phenpropyl), or & heterba.fylalky1 group (e.8. substituted or unsubstituted pyridyimethyl,

furanylmethyl, thienylmethyl, pyrrolylmethyl, pyrimidinyimethyl, thiazo_lyimethyl,
isoquinolinylmetbyl and quinolinylmethy?). ‘Preferred substitpent_s for aryl and hete_roaryl _

portions of R’ are F, C1, CHs, C,Hs, OCH,, and CN.



25 22 July 2005 R2 is cyclopentyl; R3 is pyridylnethyi, phenethyl, benzyl,
thienylmethyl, pyridylpropyl, piperidinyinmethyl, or pyrazinyinethyl,
which in each case is substituted or unsustituted, or nmethyl, ethyl, or-
propyl; and R4 is phenyl or phenyl subsjjtuted with |l to 3 ?hh% gnts. |h
R is nmethyl; R2 is cyclopentyl; R3 is Ppyridylnmethyl, phenethy enzyl ,

thi enyl met hyl, pyridyl propyl, piperidinylnmethyl, pyrazinyhnethyl, mhlch

in each case is substltuted or unsustituted, or

B
and R4 is pheny @rgyl y.arfd |Wbawby$neegalypﬁwtlrﬁ/aéﬂ‘w W‘ﬁ?‘l’é ﬁ”%ﬂpy
pyrazi nyl, qui n @1@ '

i soqui noJ i pevtwmqtehtmmd 1sor
unsubst i tutﬁgmﬂ p@ﬁdutimyh pypgélf QPW@EXMQ lso%%ﬁﬁll rs I n accord nﬁ CW th
the invention are conpounds d{gﬁ&# hegheinesuptefened asbshmantﬁlatF h
cor r espond ungutfsrugd @f if SUBTHUE

hy 2 i 2y ¢ fglalraown 36“8 Jupa R
met hyl or S GHeRy ? ;
i 5“‘% c}y%@h@ﬁ%ﬁet o o yti'dyl et hy

(particul arty or tetr dr gk
(3R) - tetrah?ﬁ ok UCONHOH, @Mm@y ﬁ’s‘??‘/ ‘2‘26%1?%1 °“‘§§?’?"&“y‘}“ (;u?'fnol i nyl,

or isoquinolinyl, which in each case is substltuted or unsubstituted, 26 22

July 2005 :
y In addition, when RYis aryl, especially, phenyl, preferred substituents include R’

L- e.g, RS-, R*-0-, R*-CO-, R3-NH-CO-, R*-807-NH-, R7-50;-NH-alkylene- -O-, NH»-
- & F,
alkyl-NH-CO- R*-alkytene-NH- CO- alkyl—CO-NH alkyl- as-well as methyt, ethyl, Cl,
CN ' OCHs;, CF3, amino, mtro, HOCH; and COOH '

i it i . bstituted phenyl
When R is aryl substituted by R’-S0O,-NH- it is preferably a subs : P

group and R’ is preferably methyl, ethyl, propy! or phenyl

‘When R%is aryl substituted by R’ SOa—N’H alkylene-O- it 1s preferably a

abstituted phenyl. In such cases, Ris preferably methyl, ethyl propyl or phenyl and
s )

alkylene is preferably -CH;-, -CH,CHz- or -CH,CH,CHz-

‘When R* is aryl substituted by RE.L- it is preferably substituted phenyl. In such

tetrazolyl, oxazinyl, prperazmyl methyiplperazmyl

cases, preferred R’ groups include o

pyrdyl metbylpyndyl pyrrolinyl, methylpyrroliny!, piperadinyl, or methylpiper o

L o -- CHy-, -CHz-0-

and L is preferably a single bond, -0-, -CO-, -CHa-, -CH,CH3-, CH;CI;; o
CH,CHy-O-, ~CHzCH;CHy-O-, ~CHyNH-CH:CHz-O-, -CO-NH- ot - .

In addmon preferred PDE4 ‘shibitors in accordance with the invention are

bit the -
compounds descnbed by subformulas [a-I which correspond to formula Ibut exh1 i

following preferred groups:

Ia R'is methyﬂl‘or CHF,;



II'b R is methyl or CHFZ, R2 is cyclopentyl, CHFZ, cycl opropyl nethyl,
pyridylethyl (particularly 2-pyridylethyl), or tetrahydrofuranyl
(particularly (3R)-tetrahydrofuranyl); and R4 is phenyl which is

unsubstituted or substituted by nethyl pgethyl, nmethoxy, C 3> ky6h@s Vi nyI
cyano, am no, carboxy, hydroxymethyl, or et hyI sul fonam do, or. is
3-pyridyl. which is unsubstituted or substituted by carboxy or

al koxycarbonyl . Ilc R' |s nmethyl; R is c cl opent nd I%4 JeS menyl
! : \\%i]ﬁ?’bﬁ’ cleda

napht hyl , pyridyl, ?pxmnﬂralkgmdmm ailm},mry dach case is
substltut ed or unsu stltu I

lid ﬁbﬁmh@ﬁentyl and R4
is phenyl which is upslub&tylaﬂkﬁle?éﬂ@?r%ggfﬁl déa @B‘rg?gtshw

ethyl, net hoxy
a, F, CF3, vinyl, cyano car boxy, hydroxynet hyl, or
et hyl sul f onam do, orunFEbsy! %3’. dyI

which is unsubstltﬁahed ar gHH‘g& bt ut ed by
car boxy or al koxycag@ogﬁ Al a&ylmkﬁ@ﬁwh@ﬂdpt‘f CasBISIéqs Y]
inhibitors in accordance 'w th the invention are conpounds described by

subf ormul as nma- Md V\/ru:ﬁhbsmmtaésmdnd to fornmula U but exhibit the follow ng

preferred groups: th (GERcas®2 is cyclopentyl, CHF2,
cycl opr opyl met hyl , p@riséﬁﬁé’trnﬁf? oa'(%érntl cularly 2-pyridylethyl), or

t et rahydr of ur anyl - Q@Fﬁgufé&&ﬁﬁu}mt(sﬂﬂ)@dt etrahydrofuranyl); and R3 is 'benzyl ,
henet hyl , | oh thyl, f | et
phenet hy cye I(; exenylsﬁ;temmia&uyq %.{%% rr115?51;vaskltutec1 or unsubstituted.

Ic R! is methy! or CHF3; and
Rlis cyclopentyl CHEF2, cyclopropylmethyl pyndylethyi
| (particularly 2-pyndylethyl) or tetrahydrofuranyl
(particularly (3R)-tetrahydroﬁ1ranyl).

Id R' is methyl or CHFz;
R*is cyclopentyl
R? is heteroarylalkyl, in each case substrtuted or

unsubstituted; and
R* is substituted or unsubstituted aryl ot heteroaryl.

Ie R' is methyl;
R2 is cyclopentyl; and | |
R’ is heteroarylalkyl which is substituted or unsubstituted.

If R' is methyl;
R? is cyciopentyl;
R is heteroarylalkyl which 1s subsntuted or unsubsntuted

and |
R%is phenyl which is substituted of unspbstitut;d.

g . R'is fr;ethyl; '



t hi enyl met hyl , pyridyl nethyl, quinolinymethyl, isoquinolinylnethyt,

t hi azol yl methyl, or pyrrolylnmethyl, which in each case is substituted or

unsubstituted. Ilib R is methyl or CHF2; R2 is cyclopentyl, CHF2,

cyci opropyl met hyl, -pyridylethyl (partic@sarly 2 pyridylethyl), or

t et rahydrofuranyl (particulariy (3R -tetrahydrofuranyl); and2mBlyi2005

pyrazi nyl met hYl pynm di nyl net hyl or pyridylnethyl, which in each is :

unsubstituted or substituted, inc R is nethyl; R2 is cyclopentyl; and 28

22 July 2005 R3 is b@‘?aybyd@fj&fbﬁ,t hyl , cycl ohexenyl nmet hyl, furanyi nethyl,

t hi enyl met hyl , pyrazinyl net hyl,” pyri m di nyhnet hyl, pyridyinmethyl,

qui nol i nynet hyl , i soduiispyiidynetiyh phendtisyd; bingak dhighylnethvizol yinet hyl, or

pyrrol yl methyl, which i.n each case.is . substituted.or unsubstituted. Did R

is.methyl; R2is cycPéBQHP{HP;YLMWQM@C@La%%wlﬁvﬁ?y r pyridyl methyl,

whi ch in each i s unswhad inlthloR ic UblEhIddrafisud furdll Ut dfly, Preferred PDE4
s de

I nhibitors.in accordance with the invention are conpoun scri bed by
subfornmul as |Va-1Vp eiyberempybsamdnd to fornmula |V but exhibit the

followi ng preferred groups: ,IVa R.is nethyl. o F2. I1Vb R is nethyl or
2, and B is N R FSPIBYHg Py E Heliyiar] o3 Shuctuers” '

I R'ismethyl;
 R%is cyclopentyl; :

R’ is pyridylmethyl, phenethyl, benzyl, thienyimethyl,
pyndylpropyl, piperidinylmethyl, pyrazinylmethyl, which
in .eac.:h case is‘substituted or unsustituted, or m‘ethyl, ethyl,
or ﬁrop yl; and |
R* is phenyl, naphthyl, biphenyl, pyridyl, pyrimidinyl, thiazolyl,
pyrazinyl, quinolinyl, or isoquinolinyl, in each case substituted or
unsubstituted. | '

In addition, preferred PDE4 inhibitors in accordance with the invention are
compounds described by subformulas a-IId which comrespond to formuta IT but exhibit

- the following preferred groups:

Ha R'is methyl or CHF;
 Ris cyclopentyi, -CHI.H, cycl;nprc;pylmethy[, pyridyleth.yl
(particul.arly 2_-pyridyle_thyl), ér tetrahydrofuranyl B
(particularly (3R )-tetrahydrofuranyl); and
R%is phenyl, naphthyl, pyridyli, qﬁinolinyl,'or isoquinolinyl, which in each

case is. substituted or unsubstituted.



R' is cyclopentyl, CHF2, cyciopropylnethyl, pyridylethyl (particularly 2-
pyridylethyl), or tetrahydrofuranyl (particularly (3R)-tetrahydrofuranyl).
29 IVd R is methyl or CHL72, Bis N, and 22 July 2005 R2 is cyclopentyl )
CHF2, cycl opropyl nmet hyl, pyridyl et hyl (gartl cularly 2- pyri gggﬁﬁ,%bg '

t et r ahydr of ur anyl (partlcul arly (3R)- tetrahydrofuranyl) s net hyI or
CHF2, and R4 is 3-pyridyl or phenyl whi ch in each case is substituted or
unsubstituted. Nf R is net hyl "o CHF2, Bis N and R4 is 3-pyridyl or

phenyl, which in eac case | ﬁ-ﬁ-"t“t ed or wunsubstituted. Ng R is
met hyl “or CHF2, IRz | c‘?é‘}egﬁ' Rf vt 2CHF2 cyclopropyl net hyl, pyridyl ethyl .

(partlcularlyz pyridylethyl), or tetra dro ularly
(3R) - t et r ahydr of ur any®is cwiépeﬂ%ﬂl C&E3. P 8%@#‘F)ﬂ£%fch in each case
is substituted or wunsubstituted. |Vh R' |s rret CHF2 Bi sN, 30 22

July 2005 R2 i's cycl qpeicylarly CHRid sty by S1vAR H%T Loyri dyl et hyl
(particularly 2- pyridylethyl), or tetrahydrofuranyl. (particularly

(3R) -t et rahydrofuranydp)mlcupmgt (ﬁ)k&aﬁy@@ﬂreﬁym) endphenyl’, which in each case
iS substituted or :

R*is phenyl which is unsubsntuted or subsntuted by methyl ethyl,
rnethoxy, Cl, F CF;, vinyl, cyano, amino, carboxy, hydroxymethyi ot

ethylsulfonamido, or is 3-pyridyl which is unsubstituted or substituted by

carboxy or alkoxycarbonyl.

Te R! is methyl;
- R? is cyclopentyl; and
R* is phenyl, ﬁaphthyl, pyridyl, quinolinyl, or isoquinolinyl, which in each

case is substituted or unsubstituted.

o4 R'ismethyl;
R* is cyclopen_tyl; and |
R® is phenyl which is .uﬁsubstituted_ or substifuted by methyl, ethyl,
methoxy, Cl F, CF3, vinyl, cyano, amino, carboxy, hydroxymethyl or

ethylsulfonamido, or 15 B-pyndyl whlch is unsubsntuted or subshtuted_by

carboxy or alkoxycarbonyl.




unsubstituted. N Rt
substituted in the 3- or 4- position. IV R is nethyl or CHF2, BisN, and

R4 is phenyl which i
met hyl or CHF2, R2 i
(particularly 2- pyr

is methyl or CHF2, and R4 is phenyl which is

ss’ubs_titutedintheS or. 4- position. IVkR' is

s cycl opentyl, cycl opropyl net hyl , thyI
idylethyl), or tet rZ%"hydr of ur anyl (part| c )F%(%

(3R)-tetrahydrofuranyl), and R4 is phenyl which is substituted in the 3 or

4- position. IM R

t hyl cal' 2 B N, 31 22 i
cycl opentyl, CHR2 ,a%l&lﬁghggfgﬁéyh;rggmhmmwsna%@ﬂﬁﬁ (“bé%‘? ln%%n%g_l S

pyri dyl et hyI ),
and R4 .is phenyl
met hyl or GRFPOU

etr

drofuranyl (particularly (3R -tetra uranyl ),
[ cr\7 Sbf Otrgmgsemwmdtuhm:h&omﬁp%d tB(f%‘F‘%‘H%ﬂig VmRL is
ed pyri 3- COON- phenyl , 3-d - phenyl,

3-cyano- phenyl, 3- ethyl suI f ona C{n do 5phenyl 3-tetrazol -5-yl - phenyl ,

3- hydr oxyt rahmdme@ibwpsp PefERyES &

4- et hyl sul f onam do-

4- COO—l-phenyI 4- cyano- phenyl ,

phenyl , 4- tetrazol 5-yl - phenyl, or

4- hydr oxynet hyl - phenyl . IVn RL is net hyl or CHF2, Bis N, and R4 is
" 3-pyridyl, 3-000H phenyl, 3-d -phenyl, 3-cyano-phenyl, 3-
et hyl sul f onani dogpheng} is @eth¢t 6re@8F»5- yI - phenyl ,  3- hydr oxymet hyl

R? is cyclopentyl, CHF 2, cyclopropytmethyl, pyﬁdylethyl
(particularly 2-pyridylethyl), or tetrahydrofuranyl
.(partlcularly (3R)- tetrahydrofuranyl) and

R? is benzyl, phenethyl cyclohexenylmethyl fura.nyhnethyl

thienylmethyl, pyridylmethyl, quinohnymethyl, isoquinoﬁnyhnethyl,'

thiazolylmethyl, or pyrrolylmethyl, which in each case is substituted ot

unsubstituted.

R' is methyl or CHFz;
. T - 2-
R'2 is cyclopentyl, CHF>, cyclopropylmethyl, pyridylethyl (?anlcularly
pyridylethy)) of tetrahydmﬁxranyl (particularly (3R)-tetrahydrofurany1);
- and |
R’ is pyrézinylmethyl, pyrimidinylmethyi or pyridyimethyi, which in each

is unsubstituted or substituted. _

R!' is methyl;

RZ is cyclopentyl; and



phenyl, 4-pyridyl, 4-000H phenyl, 4-cyano-phenyl, 4-ethyl sulfonam do-
phenyt, 4-tetrazol-5-yl-phenyl, or 4-hydroxynethyl-phenyl. PVo Rl is nethyl
or CHFz, R2 is cyclopentyl, CHF2, cyclopropyl nmethyl, pyridylethyl
(particularly 2- pyridylethyl), or tetrahydrofuranyl (parti rl.)
(3R)-tetrahydrofuranyl), and 32 22 Jul §g2005 R4 is 3-pyri dyiﬁ‘ayﬁos
3- COON- phenyl, 3-d -phenyi, 3-cyano-phenyl, 3-
et hyl sul f onam do- phenyt,"' 3-tetrazol - 5-yl - phenyl, 3- hydroxyﬁt hyl - phenyl ,
4-pyridyl, 4-000H pfl@mﬁ{lbenz/ﬁ C@fﬁﬂ&hﬂhéﬁ%haxdnyéﬂhﬁ%@ﬁ@ﬁ@?ﬁt ~ phenyl, _
4-tetrazol -5-yl - phenyl’, “or ‘4-hydr oxynet hyl -phenyl. Np R i sﬁ;ehlh | or CHFZ2,
BisN, . R2 is cycl opentyl, F2, ih Ry i nylrpsthi/d pled Hgpetnyl
é’éﬁl‘/@%ﬁ) ?ﬁ%érﬂj?et r ahygr of

(particularly 2- pyr uranyl (particularly

(3R)-tetrahydrofuranyl), and R.is 3-pyrj R e idzolydmethyheny |
3-cyano- phenyl, 3- ﬂmwlm%ﬁﬁ%illbﬁé%l}-ﬁ%h& fs& razol ?%-yl - pﬁenyl ,

3- hydroxynet hyl phenyl, 3-nitro-phenyl, 4-pyridyl. .4 K,

4- cyano- phenyl , 4- epfhydigmidtiona b%ﬁ@ﬁfﬁ?glﬁ-s%twg%%@gﬁ%nyl-, or

4- hydr oxynet hyl - phenyl. Preferred aspects include pharmaceuti cal
conpositions conprising a conpound of this invention and a

phar maceutically acceptable carrier and, optionally, another active agent
as di scussed behi)a;r, %s rge&lptﬂgl.of inhibiting a PDE4 enzyne, especially an

i soenzyme, e.g.,~&s feferm héd by a conventional assay or one described
herein, either in vitro or in Eia\ﬁg'(i n an animal, e.g., in an aninal
model , or in a mamuaf & ° PEOR| man); a nethod of treating neurol ogical

syndrone, e.g., loss of nenory, especial | - . Cited
’ | k R(3 IS pyra'zinglmethﬁ or pynA)Xme&'}g, \.\;kﬁ&mn each s unsubstituted or

substituted.

In addition, preferred PDE4 inhibitors in accordance with the invention

are cbmpounds described by subformulas IVa-IVp which correspond to formuia IV but |

exhibit the following preferred groups:
o : fva R ismethyl or CHF;.

"Ivb R'is methyl or CHF, and

BisN.

IVe R'is methyl or CHF3, and |
R? is cyclopentyl, CHF>, cyclopropylmethyl, pyridylethy! (particularly 2-

pyridylethyl), or tetrahydrofuranyl (particularly (BR)—tetrahydrofuranyl?.



menory, cognitive inpairnment or decline, nmenory inpairnent, etc. a nethod
of treating a disease state nodul ated by PDE4 activity, in a mamal, e.g.,
a human" e.g., those nentioned herein. 33 ta) R29r, K2CO, DWMF 1b) R20H.
PPh" DIAD, THE 1c)TBDMSClI. Ind.. DMF 0 1d) R B(OH) 2COAckRL ' EyN The .
conpounds of the present invention may b prepared conventi o? me
t he processes which can be used are described below Al star Hé' eri aI s
are known or can be conventionally prepared fromknown starting materi al s.

SCHEME 1 J~j  ,R3 .otarting nitrophenols of the type 1 are
ei t her commerci al |1§N§vau| Stfpgﬁzl R = CH3) or prepared by published
procedures (e.g., R Fz . or both Rl and R2 = CHF2, see Mieller, .

Kl aus- Hel mut . Eur. Pat A&)Hbaﬂﬁt1994) 8 pp- CODEN: EPXXDWEP 626361Al ;
Touma, Toshi hi ko; Asai, Tonoyuki. Jpn. Kokai Tokkyo Koho (1999), 6 pp.

CODEN:  JKXXAP JP 11071RNisAgclopbmylpQBiF,, ﬁmﬁﬂpwyhﬁ&ﬁylabs?r\iatyléﬂﬁw@\A&cxculaﬂy 2.
Mai yor ova, Hel en; Chistokletov, Victor. Int. Whod. Pul pi hg Chem,

1995, 8th, 3, 295-299; nga 1e$H %?Ebtra cﬁ%{r gﬁgﬂé eny
Kar pi nski, Joseph M P 4 ﬁﬁ Aﬁ@ pp %I@%ﬁ@ %ﬂ .
9623754 Al ' 19960808). Anili ne .
IVe  R'is methyl or CHF,, and
R* is 3-pyridyi or phenyl, which in each case is substituted or

. unsubstituted.

IVf  R'is methyl or CHF,
Bis N, and
R* is 3-pyridyl or phenyl, which in each case is substituted or

unsubstituted.

IVg . R'is methyl or CHF,,
R%is cyclopentyl, CHF,, cyclopropylmethyi, pyridylethyl (particularly 2-
pyridi/lethyl), or tetrahydrofuranyl (particularly (BR)-tétrahydrqﬁxran)‘fI),‘
and N
CRlis 3-pyr_idyl or phenyl, -wlu_’ch in each c#e is substituted or

unsubstituted,

IVh R! is methyl or CHF,,

Bis N,



intermedi ates 3 are produced in two steps; first, an addition reaction
provides internmediate 2, followed by reduction of the nitro group.
Internmediate nitro conpounds 2 NO2 22 July 2005 2) H . 10% PNC. ELOH 02.0
31 R3CHO. NaBH,. Q, 04) Pd2dbay N?QSygR1 ni'l -pTsOH, MeOHhA ydid 26003

[~ ~hc3 N 34 22 July 2005 can be prepared by nunerous published
procedures, such as by Mtsunobu reactions or standard al kyl ati on
reactions. Conpounds where R2 is aryl or heteroaryl can be {Pe‘ ared, by
copper catal yzed reacRf tsnsfg:Wperttyh@{onwcmf@l?)é@PSbIYLipdﬂﬂﬂé@yﬁ é}gl‘m%ﬂyrré’n
conditions or by coupling aryl-; vinyl-, or heteroaryl- boronic acids with
phenol 2 in the presepaeiRém), s oapdlydadtahylgpartieulgrly (MMicerd)yRyofardybase .
such as TEA. M tsunobu réaction between an appropriately substituted

- nitrophenol and a pri y or secondary al cohol using an azodi carboxyl ate
(e.g., DEAD, DI AD), and a suitable phosphine (e.g., Ph3P, Bu3P) provides

al kyl ated nitrophenol g,2.. M t.synobu react.i.ons : rformed in .
aprotic solvents sucﬁ45§LBW$§H8FBﬁ§P'dﬁec%quﬁégm%ﬁggﬁﬁg |vé%y, al kyl ation
can be achieved by the reaction between an appropriately substituted

ni trophenol and an al kdubstaiiede in the presence of abase (e.g., K2CO8 or
NaH) i a-polar aprotic solvent (e.g., DMF or CH3CN). Nitrocatechols 2 are
subsequent |y reduced to the corresponding anilines 3 by nethods standard
in the art such as by hydrogenation using a suitable catalyst (e.g., Pd on

carbon) in a polaf praticme@lVatHES afd McOH or Et OH) under an atnosphere
of hydrogen. Alternatively, nitrocatechols 3 can be reduced by using a

hydride source (e.g., R* is phenyl which is substituted in the 3- or 4- position.

Ivj  R'ismethyl or CHF,,
"BisN, and _

'R* is phenyl which is substituted in the 3- or 4- position.

vk R is methyl or CHF,,
| VRZ is‘cyclopentyl, CHF>, cyclopropy’hnethyl, pyﬁciyiethyl (pérticu!arly 2.
pyﬁdyl'ethyl), or tetrahydrofuranyl (pa.rtiéularly (3R)-tetrahydrofuranyl); '
and |

RY is phenyl which is substituted in the 3- or 4- position.

™ R'is methyl or CHF,

BisN,




NaBH4) and a transition netal catalyst (e.g., N Cl2; Pd on carbon) or by
using netals (e.g., Zn, Sn, Fe) in mneral acid solutions (e.g., HO) to
produce the corresponding anilines. Cenerally polar protic sol vents such
as et hanol or nmethanol are used in thes§ reactions. hLA«ylaithbedﬂnes 4
are synthesi zed by standard nethods in he art such as by reductive

am nation reaction,.al kylation reaction, or by reduction of correspondi ng

am des. For exa Ie t he reductive_am nat.ion reaction_of . : .
aryl alkyl al dehyde | iR aysorspil L BFy CXTIBRLPYHS b i e Rakiatinty 2

presence of a borohydride reducing agent such as NaBH4 or NgB | th an
aci d catal yst such as pgﬂeyllemy@(;odtemhmnwWﬂébﬁﬂ}’dég -t )@8%@?@”{ :
ani lines. These reactions generally take place in polar protic solvents
such as net hanol, ethapgl, |sopropanol n- propanol and the |ike.. 35 22
July 2005 N Aryl aI kyl anilines 4 readily undergo N-aryl ation by rret hods

standard to the art |1ﬂcl u@gﬁﬁwlglgh@gu ﬁ{ﬁ@édlﬁghé’?ﬁ&w_ Bsitip®t al - cat al yzed

coupling, or aronatic dep stitution reaction. For exarrpl e, the
nmetal catalyzed reaction between an N benzylaniline and an aryl halide
using a palladiumcatalyst, (e.g., Pd2dba3), a bulky . electron rich
phosphine ligand (e.g., tributyl phosphl ne), and suitable base (e.g.,

NaQt Bu) provi degsvir ArB)hahieyh)dmpﬁféﬁy,l @i nes. Nickel and copper catalysts
have been enployed as well. Solvents useful in this reaction include

non-pol ar aprotic sol veng s-uidi, 3sCOOH-plemgl, 3@kpteenyl, 3xayregrabenyl, 3-
tetrahydrofuran, and et her V\hen synt hesi zi ng conpounds of ~ the type 5

wherein R4 is an al ko Igﬁgn I, Bttegr&oadm@hag,&pmhydrbamathvhe 4 s
coupled - with 1.1 equiva ents of tert- gutyl 3-i odobenzene and that 22 nol %

ftB3P,5.5|%f2 f %
'gCH(EI\/EU)Z RL R5-0 rrg 5)PBRE 2 p&'pgﬁ? é@@éHlpl%nWWc‘ﬁﬁ@Eﬁélfol étB?lQ‘llﬁ)xﬁfrﬁdmse

" phenyl, 4-tetrazol-5-yl-pheny1, or 4-hydroxymethy1 phenyl:

n R'ismethylor CHF,
BisN, rand | |
R* is 3-pyridyl, 3-COOH-phe1;1y1, 3-C1:phenyl, 3-cyano-phenyl; 3-
ethylsulfonamicio-phenyl, 3-tetrazol-5-yl-phenyl, 3-hydroxymethyl-
p.henyl, 4-pyrfdyl, 4-COOH-phenyl, 4-cyano-phenyl, 4-ethylsuifoﬁamidp-

phenyl, 4—tetrazol-5-yl-phenyl,r or 4-hydroxymethyl-phenyl.

IVve R!ismethyl or CHF,
~ Rlis cyclopenfyl, CHF;,-cyclopropyimethyl, pyridylethyl (p_articular]y 2-
* pyridylethyl), or tetrahydrofuranyl (particularly (3R)-tet_rahydroﬁ1ranyl),

and




6) HOO ,R3 N7 Carboxylic ester internediates 6 can be hydrol yzed under °
acidic or basic conditions to give the correspondi ng carboxylic acids 7.

For exanple, an ethyl ester (R5 = Et) can be hydrolyzed using a m xture of
aqueous base (e.g., NaCH, KOH) and a wah er m sci bl e sol ven hﬂ 9ogs Et OH, -
THF). Wiile t-Butyl esters (RS = t-butyl) can be hydrolyze 'ng an :

aqueous acid (e.g., HC, formc acid, TFA) in a water m scible organic

Pt I oo O oL SR gﬁbﬁaéﬂﬁié&f%@“w o provected

(2-tetrahydropyran)tetrazole) with N-substituted aniline derivat |1ves 4
produce THP- pr ot ect edykelfsrariieshéylHygiaresi-gl -Brenyh ﬁ‘qﬁﬂfﬁw tetrazol es
8 can be acconpli shed % usi ng an aqueous acid, such as HCl in water and a

m sci bl e sol vent: sucﬁ;héglg E&ﬁnﬂ 1Eﬂ-@BOH-phmw-dﬁnb@hcmmwybulfpﬂ?m}i’é?r THP.
I"daf

tetrazoles 8 can al so i'vely cleaved using reagents such as CAN

and DDQ i n hal ognenat n g%%zaogﬁo ﬁﬁ%h}qe@géﬁ_@%ﬁrﬂa@ﬂpm&bromt hane,

chl orof orm di chi oro% to yield trazoles 9
Alternatively, tetrazol e anal ogs 9 can be prepared fromthe corresponding
nitrites by treatment with azide ion (e.g., KN3, NaN3, etc.) and a proton
source (e.g., NH4Cl) in a polar aprotic solvent such as DMF. They al so may
be prepared by I\f;ﬁatﬁérﬁtmvxﬂlﬂ\orﬁﬁ-,

BisN,
R? is cyclopentyl, CHF3, cyclopropylmethyl pyridylethyl (particularly 2-
pyndylethyl) or tetrahydrofuranyl (particularly (3R)- tetrahydrofuranyl)

- and |
R'is 3-pyndyl, 3-COOH-phenyl, 3-Cl-phenyl, 3.-cyano-phenyi, 3-
ethylsulfonamido-phenyl, 34t'etrazol—5-yl~phenyl, 3-hydroxymethyl-
phenyl 3-mtro-pheny! 4-pyridyl, 4-COOH-phenyl, 4-cyano-phenyl, 4-
ethylsulfonamldo-phenyl 4-tetrazol S-yl -phenyl, or 4- hydroxymethyl—

phenyL

Preferred aspects include phan‘naceuncal compos1t10ns compnsmg a compound of
this invention and a pharmaceutxcally acceptable carrier and, optionally, another actwe
agent as discussed below a method of inhibiting a » PDE4 enzyme, especially an

' isoenzyme, €.8., as deterrmned by a conventlonal assay or one described herein, either in

yitro or in vivo (inan animal, e.g., in an animal model, or in 2 mammal or in a human); a
method of treating neurclogical syndrome, €.2. , loss of memory, especmlly lono-terrn
memory; cognitive impairment or decline, memory 1mpa1nneqt, etc. a method of treating
2 disease state modulated by PDE4 activity, in a mammal, e.g.,a human, e.g., those

mentioned herein.




azide ion and a Lewis acid-(e.g., ZnBr2) in. water, using a water m scible
co-sol vent such as isopropanol if necessary. Another nethod of preparation
is by treatnent of a nitrile wth tin or silicon azides (e.g., M3SN3, -
Bu3SnN3) in an aprotic organic solveB88 such as benzene, 22IagR€)5
di chl or onet hane, dichl oroethane, ether, THF, and the |ike. SCHEME 4 37 8A)
R4-B(OH) , Cu(OA#.. EKN, CHzCI2 8B) R4-i, N3Ot Bu, Toluene, Pd, (dbah,
P(otol), 10 R1'OY ~I 8C) R4-Br, Pd(dppflCl2. R Q Bu,. .. . e, NHO
01 2 R 3 é%@]{é?ﬁ‘ Q05 0D B pR&eflinkemton Oy mféri%{g?i’w%&ﬂmﬁ%%ﬁ{m TVBh,
R3-1,  THF, 10 Rt R2 R4 sescribed below. All starting materials are known
of the processes which can be used are descni .

1 ials.
or-can be conventionally prepared from lqlown §tart1ng matena |

SCHEME 1
1) R2Br, K,CO,, OMF
1b) R2OH, PPh,, DIAD, THF |
' 1c) TBOMSC), Imd., DMF o.
> 10) R.B(OH), CulOACk. Ry~ e, 10 PG, EEOH
- s ) . \
i m - = . — L -
‘ o) NO _
" N w o2 .
. Ve 1 R2 '
: | /‘0 _ 4) Pd,dba,, NaOBu. R1 O R
- L0 3)RACHO. NaBH,. o Pata, Na )
R1 pTSOH, MeOH . 4—_ )
: : . R 0 N
1 SR 22 H g R2 R4
R 3 ‘ ' 4 ,

- Starting nitrophenols of the type 1-are either commercially available (e.g., R1 =

= R2=CHF», .
CH;) or prepared by published procedures (¢.g., Rl = CHF; or both R1 and 2 .

' | : W EP
see Mueller, Klaus-Helmut. Eur. Pat. Appl. (1994), 8 pp- CODEN EPm Ny
526361 AL; Touma, Toshihiko; Asai, Tomoyuk. Jpn. Kokal Tokdeyo Koho (1999), 6 pP-

CODEN: IKXXAF JP 11071319 A2; Platonoy, Andrew; Seavakov, Andrew; |
~ Maiyorova, Helen; Chistokletov; \{ictor. Int. Symp. Wood. Pulping them., 1995, 8th, 3, |

295—2§9; Chﬁstensen, Siegfried Benjamin; Dabbs, Steven; I‘Farpinskt, I oseph% M PCT Int.
Appl. (1996), 12 pp. CODEN: PLKXD2 WO 9623754 Al 1-_99@803). .Amlme
intermediates 3 are produced in two steps; first, an gddition reaction provides

i ; ' 1 nds 2
intermediate 2, followed by reduction of the nitro group. Intermediate niiro compou



5 Di phenyl am nes 10 can be prepared by coupling appropriately substituted
anilines. 3, such as 3-cycl opentyl oxy-4-net hoxyaniline, with aryl boronic
acids in the presence of a base such as triethylam ne and a copper :
catal yst such as copper acetate (as desgilbed by Than et al Iﬁ} dron:
Lett., 39, 2933-2936 (1998)). In general, hal ogenated sol ve %

di chl or onet hane, chl orof orm- di chl oroet hane, and the like as mell as
nonpol'ar aprotic solvents S”Cq%ﬁﬁgw nzene tolu

utilized. ‘PFHF%S Y AHTRERS PRS® desiy Wor & & BY g)flgpﬁ%qvegcglons or
synt hesi Zegtaﬁaar%@cglagﬁgtr@aldléﬁg BBBBLAR, HRARD PR or HEro LY PERI R prEagd | On

of an appropriate stituted anrline with an“aryl halide in the
presence oby aofies eatilyzed r2abBHAv1tICsQOBr hﬁcrob‘aﬂ@u@esalnderdjl@mhn eafiditansror

kel catalyst, f | e Pd C12, d a b
e NaPBi{BA6S - 108, o o o#@l&ym&c Gider gL s on

h ph
1000, "4, RTE] AT G e GO A AP e R s T ML Pt e

comonl y uhﬁﬂrbmedelyraulbénnmeﬂ witeophEnelead tiprimary ot srtendarp-afpohalrusmgrast i ¢
I t h b I trah I k
B phony! anfRREgREF FribrDBA LAY B SR THHBtNS (3| PRI PR, or
aryl al kyl I;',g degg&y ':lﬁkuﬁ% Qﬁ,ﬁ 0L shmﬂuer@aaﬂ%ng QROSRERBPG forRih Y b;srem de,
P kg

benzyl chl of | ) pyri di ne,
4- ( chl or onedligrity sudtiGs dmch]tdrommpnc dr TEF. a’dttrmtl(\’bb@ ﬁﬁwhﬂhhy c3m bereahieyied baci d,

or salts thereof n the presence nuc lic b SOdI um
hydri de, pEI‘FeIE%CI‘EIIII’ H@BI‘IPPH’IPQPIEEH'%@%P&I @?F’ﬁIﬁ“&l ains@%gﬁ@?aﬁ%g%
provide N ék'&é&b?%&‘éé @ighhesod a6 Nas) 1§ap%q>dr Pfﬁtﬁ: sapehtile. d TOMF & reacti on

I ncl ude apI?otlc sol'vent's ~ such as benzene, uene, tetra ydrofuran et her,

DWP, and t@E;CNke. 38 22 July 2005 SCHEME 5 10) pyBOP,. DI PEA, NHRSR6
CH2Cl 2 7 CO2H :

Nitrocatechols 2 are subsequently reduced to the corresponding anilines 3 by
methods standard in the art such as by hydrogenation using 2 sujtable catalyst (e.g., Pd on
carbon) in a polar protic solvent {e.g., MeOH or EtOH) under an atmosphere of |
hydrogen. Altematively, mtrocatechols 3can be reduced by using a hydnde source (e.g.,
NaBH.) and 2 transition metal catalyst (e.g., NiCly; Pd on carbon) or by using metals
(e.g., er1, Sn, Fe) in mineral acid solutions (e.g., HCI) to produce the corresponding
ahiIines. Generally polar protic solvents such as ethanol or methanol are used in these

reac{ions.

N-Arylalkylanilines 4 are synthesized by standard methods m the art such as by
reductive amination reaction,.alkylation reaction, or by reduction of corresponding
amides. For example, the reductive amination reaction of an aryl or arylalkyl aldehyde
with appropriately éubstituted anilines in the presence of a borohydride reducing agent
such'as NaBH, or NaBH;CN with an acid catalyst such as acetic acid or pTsOH provides
desired N-arylalkylanilines. These reactions generally take place in polar‘protic solvents

such as methanol, ethanol, isopropanol, n-propanol and the_like.-.




R5-N, R6 11 Carboxylic acids 7 can be further manipulated-to form
carboxam des 11 using nethods standard in the art. For exanple, a
carboxylic acid can be treated with a suitable primary or secondary am ne,
in the presence of a suitable couplingjkeagent such as BCP, 22@@%05” DCC,
and a base such as Et 3N or DI EA to vyi el3d- a carboxanmi de. These feactions
generally take place in non-polar aprotic solvents such as di chl oronet hane,
chloroform or dichloroethane. Carboxylic esters 6 or acids 7 can ﬁe
reduced using nel-Kogsikstamiites o readilyhaderge N-arylajiopdnh eﬁ%‘%’éﬁ%ﬁﬁ&i‘ gt

car boxal dehyde or _hydr oxynet hyl anal ogs. , hhest er
(e.g., striayhng glineg Cig”@h‘i‘ﬁ/?/e)q’:tbo&n"ﬁ%?’tc F’tlég‘t&g‘g)&\?ﬁ}iﬁ%a%ﬂ;%%%%épwcg%@h&]ﬁuci ng
agent  (e. : , - dmple Nh@MeAPEAhivecd flavunt bawedn asVet her or
THF, to prg us(t:lgﬁﬁ?erpi%?h ggrbg‘rl%?png_ car boxal dey% des or E:ydr oxyrrgt%l

anal 0gs. Swehzyadrikiycheisarpargll illidoboing 2 peladipa RIAYHE SadrdedPish 884y net hods

standard in the art. Sinmilarl ar boxam de : : L€ (eld ) Naoee
nitriles cakcropgch BB‘EﬁPéﬂleﬂﬁaﬁej?e'ﬁevﬁgysl&sc{%gé@ggén c|1 %ﬁlgﬁg%fg(t 2p_r ovide the
corresponding. Wl UGS BN Y BsniRs. NiBk41ORE BperaanlsgchavEbecneapipyel  an
aryl carbo Q%I%W‘ﬁ%n ,bé&?ﬂéﬁucéd wth an apgﬂr, opriate reduci nﬂ agent
(e.g., LANkseilaSohaptsatseful olhsemactios iggludaraiypelat apreli leents YCREF | THY,
etc.) to give the corresponding substitut ' t Al oRERIEHS
reduction &lugRs, 5?“}45“?rixt))r?‘?qe% tﬁt?%jlygrs&?rﬁ%’ a@??ertgésypon i n%%&e%%fg}‘%gg i-nomet hy!
gngloglg. 39 B2k sYwiPlR FECENEIG RArfnTRiheny Rl i ad@niagBous2hatREBO2€NS  or

) coupled with 1.1 equivalents of tert-butyl 3-10dobenzene and that 22 mol % of (tBu);P,

5.5 mol % of Pda(dba); and 1.3 equivalents of tBuONa are used.

SCHEME 2
-0 : '
Ri - . R1’O
_ i 5)NaOH, EOH .
0 N BIH : N
R2 : B Rz
o o Co,H
-0
R
° 7
6

Carboxylic ester intermediates 6 can be hydratyzed under acidic or basic
conditions to give the corresponding carboxylic acids 7. For example, an ethyl ester (RS
= Et)'can be hydrolyzed using a mixture bf aqueous base (2.g., NaOH, KO[—I)-and a water
miscible solvent (e.g., EtOH, THF). While »~Butyl esters (R53 = t-bﬁtyl) can be
hydrolyzed using- an agueous écid- (e.g., HC), formic acid, TFA) lin a water miscible

organic solvent, 1f necessary.



~~ ,R3 11) 10%Pd/C, H2, ONECHI 0 R2 R2 NO2 12 NH RS-Sa 10 0 14 R2
OR NH R6-( 0 15 Nitrobenzene conpounds 12 can be reduced to the
correspondi ng anilines 13 by nethods standard in the art such as

hydr ogenati on using a suitable catalys (e g., Pd on carbogilh? gO%olar
protic solvent (e.g., EtOH, MeOH, etc.). N trobenzenes 12 can afso

reduced using a hydride source (e.g., NaBH4) and a transition netal

catal yst (e. Ni C12, Pd on carbon) in polar protic solvents such as
EtOH, to pré& gﬁgﬁv correspondlng anilines 13. These anilines can then
beflirther substituted by nmethods standard in the art. For exanple,
anilines of the type 13 can be al kyl at ed, acylated or sulfonylated to give

the correspondi ngriN% am nes, carboxam deSm? structure 15) or
sul fonam des (e.g., st urqq314) fgeﬁpqu ver Fo arrphg, a sul fonam de

can be prepared from@n &ni IN“ne | abé ehyr- hal i de or
sul foni ¢ anhydri de (eRzg QzCl, Et S02C1, BnSOZ(;ZI . P Q2Cl, etc.) in the
presence of a base (e.g., , pyridine, DIEA etc.). : ‘
SN =N
.N,N\O . N N‘,NH
o~ 9
8 '

Couphng of protected tetrazole bromo- -or iodobenzenes (e.g., 5- (3 iodophenyl)-2-
(2-tetrahydropyran)tetrazole) with N-substituted aniline derivatives 4 produce THP-
protected tetrazoles 8. Hydrolysis of THP-protected tetrazoles 8 can be accomphshed by
using an aqueous acid, such as HCl in water and a miscible solvent such-as THF or EtOH
to provide tetrazoles 9. Further, THP tefrazoles 8 can also be oxidatively cleaved using
reagents such as CAN a;nd DDQ in halognenated hydfocarbon solvents such as-

dichloromethane, chloroform, dichloroethane and the like to yield tetrazoles 9.

Alternatively, tetrazole analogs 9 can be prepared from the corresponding nitriles
by treatment with azide jon (e.g., KN;, NaNj, etc.) and a proton sdu:cé (e.g., NH,Cl) ina
polar api'ot_ic solvent such as DMF. They also may be prepared by treatment with an . -
azide 1on and a Lewis acid (e.g., ZnBr) in water, using a watér muscible co-solvent such
as .isopropanol if neéessary. Another method of preparation is by treatment of 2 nitrile
with tin or silicon azides (e.g.; Me;SiNs, BusSalN;) in an aprotic organic lsolvent such as

benzene, toluene, dichloromethane, dichloroethane, ether, THF, and the like.

SCHEME 4



Suitabl e solvents for this reacti [

: _ action include non-polar a [

gis~0cli![ Eh:??roRsneBhg&iiEN(éhI?orRiform ether, and the Ioi ke PE;Ot | %I—ECC):'I \Z/E‘QtZSOSUCh
"ON Ol \/i~ ' -

R2-Br, K2C03, OWF 18B) DI AD, PPh3, |nd | o R o B

' i L R2-OH, THF R1'0 R2
H};al fg'rf"bﬁ{ ;f gﬂ‘ﬂit ﬁ;l tsihﬁyltype 16 are Brepared as descri bgzﬁ.;—‘ﬁﬂ%%@gm A
. . , rotected catechol int di '

readi |y deprotected b nuner gu ) ernedi ates 16 are
Wits, P.G M, Protect iy&AeR@(@'tLp@?Q":ﬁ)lz.t erature nethods (see Greene, T.W and

Et,N, CH,Cl,
BB) R4-t, NaOtBu, Toluene,
o Pd,(doa);, Plotol) 0 9A} KN(TMS),, R34, o
R1” 8C) R4-Br, Pd(dppfiCl,, 1 THF,0C R17
dppf, NaOBu, THF 9B) R3-C}, NaH, OMF : :
ppf. NaOtBu, . A3
? N, c]) ;sIJH o7 N
R2 R2 R4 _ R2 R4
3 10 ' ‘ 5

Diphenylaminés 10 can be prepared by coupling appropriately substituted ahilinc:s
3, such as 3.-cyciopentyioky—éi-methoxyani}ine, with arylboronic acids in the presence of
a base such as triethylamine and a copper catalyst such as copper acetaie (as descﬁbed by
. Chan et al, Tetrahedron Lett., 39, 293‘3-2936 (1998)). In general, halogenated solvents
such as dichloromethane, chloroform, dichloroethane, and the like as well as nonpolar
aprotic solvents such as benzene, toluene, or xylene are utilized. Such diphenylamnines
{e.g., 10} can more preferably be synthesized by metal catalyzed amination reactions.
For example, re;'-.lctioﬁ of an appropriately substituted aniline 3 with an arylhalide in the
presence of a base (e.g., K3PO4, CsCOs, o1 NaOtBu) and a palladium or nickel catalyst,
for example Pd(dppf)Cly, a ligand (2., dppf) and a base (e.g., NaOtBu) (JACS. 1996,
118, 7217) or with Pdzdbay, 2 bulky electron rich phosphine such as P(tBu)s, and a base |
{e.z., NaOtBu) (J Org. Chem. 1999, 64,5 575) prdvides the desired diphenylamines 10.'
S_olvénts most commeonly utilized in this type of reaction include non-polar aprotic

sol#ents such as benzene, toluene, tetrahydro‘furan, ether, and the like.

' Diphenylamines 10 can then be alkylated with various alkyl halides or arylalkyl
halides such as, but not iimited to iodomefhane, ethylbromide, benzylchlqride, 3-
(chlordmethyl)pyﬁdine, 4—(chioromethyl)—2,6-dichlqropyridine,_ and L(brpmomethyl)—
benzoic acid, or salts thereof, in the presence of a non-nucleophilic base such as sodium
hydridé, potaSéi—um hexamethyldisilazide or potassiumn diisopropylamide to provide M-
substituted diphenylamines 5. Solvents useful in this reaction’ include aprotic solvents

such as benzene, toluene, tetrahydrofuran, ether, DMF, and the like.



Organic Synthesis, Yd Edition, John Wley & 'Sons, 1999, pp. 273-276.) such
as by using a fluoride ion source (e.g., Bud4NF) in an aprotic soI vent such
as ether. or THF;, or under acidic conditions (e.g., KF, 48% HBr, The
resul tant phenol 17, which is a very ef ul synt hetic int ergﬁﬂ %0% can :
t hen be al kyl ated by nethods standard i1 the art and in 3 ﬁ‘anner

as described for the al kyl ation of nitrophenal 2 in Schene 1. For exanple,
by the Mtsunobu reaction, by reaction with an alkyl halide in the presence
of a baseSHEME®I | man type aryl coupling or by reaction with vinyl-

aryl- or heteroaryl- boronic acids in the precence of a copper catal yst

SCHEME 8 R1 40 22 Jul y 2005 ,R3 17) TBAF, THF, 0 CRL_B|_ 0. K R CO R3 21)
NHR Z S 6, 'NO<§ 1|CHZCNIR2.LR21841§2JT@%)5
R 10) pyBOP, DIPEA, NHRSRE (!3 N~ R3
0 N,R3 CH,Cl, R
" R2
o Qo
COZH R5—N,
7 RS
11

Carbexylic acids 7 can be further manipulated to form carboxamides 11 using
methods stahdard in the art. For example, a carboxylic acid can be treated with a suitable
primary or secondary amine, in the pre‘sence of a suitable coupling reagent such as BOP,
pyBOP or DCC, and a base such as Et;N or DIEA to yield a carboxamide. These
reactions generally take place in non-polar aprotic sblvents such as dichloromethane,

chioroform, or dichloroethane.

Carboxylic esters 6 or acids 7 can be redu_ced using methods standard in the art to
give the coresponding cérboxaldehyde or hydroxymethyl analogs. For example, an aryl
. eﬁlyl ester (e.g., stn-l_crure 6, R5 = ethyl) can be treated with an appropriate reducing agent
(e.g., LAH, DIBAL, etc.) in an aprotic soivent such as ether or THF, to produce the
~ corresponding carboxaldehydes or hydroxymethyl analogs. Such aidehydes and alcohols
can be further derivatised by methods standard in the art. |

Sumlarly carboxamides (e. g., structure 11) and nitriles can be reduced using
methods standard in the art to provide the correspondmg substituted arnmes or
| aminomethyl analogs. For example, an aryl carboxamide 11 can be reduced with an
appropriate reducing agent (e.g., LAH) in an aprotic solvent (e.g., benzene, toluene,
ether, THF, étc.) to gtve the corfesponding_subsﬁmted aminomethy! analog. Whereas

reduction of an aryl nitrile yields the corresponding primary aminofnethyl- anal'og.



Hal oal koxy internedi ates 18, prepared by al kylation of the correspondi ng
phenol, can be al kytated by reactions with substituted am nes, al cohols,
or .thiols-in-the presence of a base to provide anal ogs such as 19. For -
exanpl e, an al kyl halide can be aninazgg with an appropriaﬁfjﬁgbgggy or
secondary am ne and a base such as K2 , In a polar aprotic solvent such
as THF, DVF, or CH3CN. Many of these synthetic procedures are described
nore fully %ﬁgﬁﬂgﬁgfanples bel ow. One of ordinary skill in the art wll
recogni ze t of the compounds of Fornulae (1) and (1') can exist in
different geonetrical isoneric forns. In addition, sonme of the conpounds
of the present invention possess one or nore asymretric carbon atons and

are thus ca%bpm\exi sting in therforwf optical isomers, as well as in
n |

the formof rac Ok NONAGRRIH, M Xt 4t har eaRscgndrA,eod he form of
di astereoners € NiSt er ee@mari ¢ ‘'m xtures i Nter alfiratHPE| of these A
conpounds, inckRudi ng qi s—+sefers—rarfé isgherS, diastereom c m xtures,
racenat es, nonracem' xtures of enanti o, and substantially pure and
pure enantioners, arexithin the scope of theXpresent- invention. '

Substantially pure enaH_‘Pﬁ oners contain no {@re than 5% wfw of the
correspondi ng oppgsite enantionmer, preferablhy no nore tham2% nost
preferably no nore than 1 % The optical %0 -gi an be 6&btaifne by
resolution of the racemic nixtures accordi ng Bonwent i o w€8ses,
for exanple, by the formation of diastereois

meric | salts ysing a
optically active acid or base or formation of?cov t dPRstere .
Exanpl es of appropriate acids are tartaric, diace artaric, .

di benzoyltartaric, ditoluoyltartaric and canphors Qni ¢ acid. M xfures of
di astereoi soners can be separated into their indiswisdyal di asteR&ohers on
the basis of their physical -and/or chem cal di ff erénces by net hods? known
to those skilled in the art, for exanple, by chrggatography or fisactional
crystallization. The optically active bases or acids are then -1iberated
fromthe separated diastereoneric salts. A different process for separation
of optical isoners involves the use of chiral chromatography (e.g., chiral
HPLC col ums)., 42 22 July 2005 ' ' '

Nitrobenzene cdmpounds 12 can be reduced to the coresponding griilines 13 by
methods standard in the art such as hydrogenation using a suitable catalyst (e.g., Pd on
carbon) ina polar protic solvent (e.g., EtOH, MeOH, etc.). Nitrobenzenes 12 can also be
reduced ising a hydride source (¢.g., NaBHq) and a transition metal catalyst (e.g., NiCl,
Pd on carbon) in polar protic solvents such as EtOH, to produce the corresponding
anilines 13. These anilines can then befurther substituted by methods standard in the art.
For example, anilines of the type 13 can be alkylated, acylated, ot sulfonylated to give the .-
‘corresponding N-alkyl amines, carboxarmides (e.g., structure 15) or sulfonamides (e.g.,
structure 14) respectively. For example, a sulfonamide can be prepared from an aniline
and an apprOpﬁate sulfony! halide or sulfonic anhydride (e.g., MeSO;CL, E1SO;C,
BnSO;CL PhSOiCl, etc.) in the presence of a base (e.g., EuN, pyridine, DIEA, etc.).
Suitable solvents for this reaction include non-polar aprotic solvents such as

dichioromethane, chloroform, ether, and the like.



with or without conventional derivation, optimally chosen to maxim ze the
separation of the enantioners. Suitable chiral HPLC colums are
manuf actured by Diacel, e.g., Chiracel OD and Chiracel QJ anbng many
others, all routinely selectable. Enzyngjic separations, W4hn9¢2044 hout
derivitizat iSOHEME7al so useful. The optically active conpounds of
Fornmulae | and |I' can |i kew se be obtained by chiral syntheses utilizing
optically active starting materials. The present invention also relates to
useful forns of .ovea nds as disclosed herein, such as
pharmaceutically éccee salts_and prodrugs @f~ e conmpounds of the
present invention. ut,jRSaﬂF'&/T Cé'ﬁ‘f'é)d?e sal ts ude those obtained
by reacting the main conpom'jhd, functioning as a hasexw ~Bh inorganic or
organic -acid to%fﬁosma sal R4 for exanple, salts of hydrochloric acid,
S
d,

sul furic acid, horic-acid, nethane sulfonic acid, caRphor sulfonic
acid, oxalic aci mal el€ acid, succinic acid and citf?c aci d.

Phar maceutically acceptable salts also include those in which the main
conpound functions as an acid and is reacted m@@g an approgriage base to
form e.g., sodium potassium cal "ngﬁﬁh Um anmofi O d choline
salts. Those skilled in the art w8 FeR.t78 Weeogni ze t hat g
salts of the clained conpounds may be RDHPHpHIFed by reacti og”o
conpounds with the appropriate i-norganic or organic acid vgg any af a
nunber of known nethods. Alternatively, alkali and al kaline earth netal
salts are prepared by reacting the conpounds of the i-nventionsw th the
appropriate base via a variety of known nethods. The followi ng are further
exanpl es of acid salts that can be obtained by reaction with inorganic or
organi ¢ aci ds: acetates, adipates, alginates, citrates, aspartates,
benzoat es, benzenesul fonates, bisulfates, butyrates, canphgrates

di gl uconates, cylrlabpdntviaiesss opiherimects ara prpaiadas despribsd inPehemesly fBhates, |
‘gl ucohept anoat es lvce osphat 1 3 oat es,
f umar at es, ngggrlcgm\égwggs?l@pﬁv rcgeldg%lteﬁgglfﬂj%gﬁ%@%%%gg ha%d;gﬁ(lié?gorggétlgds(,gg '
!Zact a’;] ?ﬁ I n‘&lhﬁﬁlt-;;ﬁ ,h'téfﬁﬁ;[ ]P@meﬁ?hf gnaat]esel,ﬁe, TV ofndriitessP.G.M., Protectwel ?rotups m -

- napht hal enesul f onat es, oxal ates, pal noat-es, -pectina rs es -
phenyl pr opi é¥&tEe §Y@ﬁhe%1§t3erd>sf$dlb?l%séph¥ é‘él!eypﬁt‘ gﬁﬂﬁ d%é&?- éﬁi‘@?ﬁ-gf% as ér“ﬂnét es,

- thiocyanat €% fluoride ion source (e.g., BuyNF) in an aprotic solvent such as ether or THF; or under

acidic conditions (e.g., KF, 48% HBr, DMF). The resultant phenol 17, which s a very
: ﬁsefu.l synthetic intermediate, can then be alkylated by methods standard in the art and in
a similar manner as described for the alkylation of nitrophenol 2 in Scheme 1. For
| example, by the Mitsunobu reaction, by reaction with an alky] halide in the presence of 2 '
base, or by miihan type aryl coupling or by reaction with vinyl-, aryl- or heteroaryl-

boronic acids in the preéenée of a copper catalyst.

SCHEME 8 ' o
' | o)
R1” O:@\ Rt
. ‘ LRI 21) NHRGR,, K,CO,, RN 3
? N CH,CN ? N
R2 R2
0 0 RS
(ar R

1 g - . R64

18




tosyl ates, nesyl ates and undecanoates. 43 22 July 2005 Preferably, the
salts fornmed are pharmaceutically acceptable for adm nistration to

manmal s. However, pharnaceutically unacceptable salts of:the conmpounds are
suitable as internedi ates, for exanpl El for isolating the ggog&g@as a
salt and then converting the salt back'to the free base co

treatnent with an alkaline reagent. The free base can then, if desired, be
converted to a pharmaceutically acceptable acid addition salt. The
compounds of the invention can be administered alone or as an aCtlh\L/ﬂemels

i ngredient of a_ forpul ation 8531 Nky |btiEsT the Boreds dimgp

phar maceut i cal Hé[%g%é?’ﬂ?tﬁﬂ?dﬁgsc%sﬁgpﬁr% of If‘:)rmjl ae | or mcont ai ni ng,
for exanpl g (NGOl ®)Geadhdns Wi aubstivatbd yminsepeciipise ottt Jé‘rﬂée PRGTEFous

st andar d r er ences are avail abl e that_ descri hegRari ng
various fopfabakiopsvidd drabvigs Sﬂﬁ?asaac?m rﬁ’g’c‘%‘PP[%g '{)ﬂgﬁg%%ggnﬁ%@cor ding to

the invention. Exanpl es of f.ahRukRt 4 90 soditas(Llar md pnisr are
cont ai ned, itHran BREWPEE Pr?lﬂ g%rgh%g aE{lof Phar maceut i cal Exci pients,

Arrer i can Ptr@; H‘ggﬁ%,&(‘sﬁgh af@HPCDMF enfadi.ent edition); Pharnmaceuti cal |
Dosage For abl ets (Lieberman, Lachman and Schwartz, editors) current
edition, published by Marcel Dekker Inc., as well as Rem ngton's

Phar maceut i cal S i ence Art hur bdPB3ralB3 irf therexempleedi ti on) .
In view of thei W}’g‘}f[%e% tp‘utc ulr%gilr%?fsl)cgn t he co?rpounds of the
present - ipyeQLion can be adm ni stered to anyone requiring or desiring PDE4
i nhibition,” and/or enhancenent of cognition. Administration nmay be
acconpllshed according to patlent needs; for exanple, orally, nasally,

parenterally (s ut N8 stloMize thaﬂtstbrﬁémﬁthﬂlcampwnds of
intrasternally gﬁ}f rﬁ? %"%“ Sn%%% 2

y inhal ation, rectall
t opi cal |y, ﬁg%aiale)(? Mda(mg(ieﬁ gkt iyt di Eerentgpometical ISGRRTIAf %f“rsa?‘? %‘#la ri ous
0s 0

.solid oral age rnms can be use n gggﬁmg olcattoe
- invention |snmlcu§T|ﬂm3€031@R9\m§%)Pf@e Pf%?%néeél%%lgpées?gsse& eQ?caps ca &SI eg :

capl ets, granul es %rgltk?zs gg%ﬁe gfng,ustlgm,llh [mm;ard‘opﬁm iSOOrS AN WS @slmhg

present i nATET &Y e
form of racemic or nonracemic mixtures thereof, and in the form of diastereomers and

diastereomeric mixtures inter alia. All of these compounds, including cis Isomers, rans

- - ) - d
1somers, diastereomic mixtures, racemates, nonracemic, mixfures of enantiomers, an

substantially pure and pure enantiorners, are within the scope of the present- mvenhon

Substannally pure enannomers contain no more than 5% w/w of the correspondmg

opp051te enantiomer, preferably no more than 2%, most preferably no more than 1%.
The optical isomers can be obtained by resolution of the racemic mixtures

ng to conventional processes, for example, by the formation of diastereoisomeric

accordi

salts using an optically active acid or base or formation of covalent diastereomers.
Examples of appropnate acids are tartaric, diacetyltartaric, dibenzoyltartaric,

‘ ditoluoyltartaric and camphorsulfonic acid. Mixtures of diastereoisomers can be
separated into their individual diastereomers on the basis of their physical and/or

chernical differences by methods know to those skilled in the art, for example, by

chromatography or fractional crystallization. The optically actwe bases or acids are then |

liberated from the separated diastersomeric salts. A different process for separation of

optical isomers involves the use of chiral chromat,ography (e.g. chiral HPLC columns),



44 22 July 2005 al one or conbined with various pharmaceutically acceptable
carriers, diluents (such as sucrose, mannitol, |actose, starches) and
excipients known in the art, including but not limted to suspending
agents, solubilizers, buffer| ng agents u%l nders, disintegr an;Sy 20 5 S
preservatives, colorants, flavorants, |Ubricants and the |iKeé. rel ease
capsul es, tablets and gel s are al so advantageous in adm nisteri ng the
corrpounds of the present invention. Varioqus |iquid oral Igges%%e forms C

al so be useWith §F WadavtRosyentional %ﬁfﬁﬁ%&ﬁnmétlyft’f&e?m/@ﬁt‘t EPRAS 1?1’90
aqueous  and,pQn; ARNELLSs SOkl | ANPLPERURIASre UARSBRLANSy iYL URS, and
elixirs. SuC osage Torns Can al SO contaln sultable Inert Iuents known

in the artChiegik]l 8D sl ChirRBOOS ihbad menpxtes) elmtmtlhab\mlebmbtehémymawch as
preservatives, wetting agents, sweeteners, flavorants, as wel| as agents

for emul si fSFPRHGLaR i) orgwétt@ehémgntaﬁlenc%ﬁ%aHa%fubfﬂterféﬁtcra%t&ttvsn The
PO Nt AtigBd SERMMENL 10 (B8 SHERLPYy cHioh AL Rilizing

i nt ravenous ormof an rsotonic sterile SO utio

prepar at i onspriehlRy adtbe@ spefisd Rhedaupposi tories for rectal adm ni st rat i on of
t he conpounds of the present i nvention can be prepared by m xing the
compound wi th a suitabl e excipient such as-cocoa butter, salicylates and

pol yet hyl ene gl ygol ap%es n;e I{vet@éd ﬂgbsrefln%%s tx%geﬂﬁtoralq mc%tg,tmﬂat eadtsc@@sean

the formof a pess past e, oam spray fornul a
cont ai ni ng, helreﬁn sa:dlillat pﬁmﬂaﬁetﬁhellﬁmqeptabtemgheﬂldqﬁbdmgmoﬁali; thetcabtpeummcrﬁ ers

as are known in the art. For topical K adm ni t|o é &pﬁhﬂg tlcal
conposi t i orfhe aFFse ipyeoting. Fhgrmacsuticallyagrgptatle Ff’éﬂ‘t uee gy Yot i ons,

erul si Onst a%{ﬁﬁtgtﬁé £l &g;%o%nd ShitdntSas agfa%& 85ith P RORER orsot?sﬁ:ﬁ@ aci@R¢l

drops sui ration to the eye, ear or nose. Topical
adm ni st r atfoen arm})t fat smmptaalalzsofh)aimmtémcmcuhduifmesam@.tplmﬁphpm am?;fans such

as transdernma rosol fo at.i.ons . suit for.,adm.ni ste g via

i nhal ati on &f 6‘“'(: oBie &émpwﬁuﬂﬁﬁf 1ig; oxale af@ﬁ?%é%t%r“&t@&ﬂ&b‘{ 8

the respirahQihcld. %&.&%@@me&ﬁ%t@%era%nactua@mbt@m WNieR teaRaipan be .

adm ni stered bylnha ation in“the formof a powder (e.g.
compound functions as an acid and is reacted with an appropriate base to form, e.g.,
sodium, potassium, calcmm, mangnesmm, 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.

The following are further examples of acid salts that can be obtained by reaction
with inorganic or organic acids: acetates, adipates, alginates, citrates, aspartates,
benzoates, benzenesulfonates bisulfates, butyrates, camphorates digluconates,
cyclopentanepropionates, dodecy[sulfates sthanesulfonates, glucoheptanoates,
glycerophosphates,_ hemisulfates, heptanoates, hexanoates, fumarates, hydrobronlittes;
hydroiodides, 2-hydroxy-ethanesulfonates, lactates, maleates, methanesulfonates,
nicotinates, 2-naphthalenesulfonates, oxalates, palmoates, pectinates, persulfates, 3-
phenylprepionates, picrates, pivalates, propionates, succinates, tartrates, thiocyanates,

tosylates, mesylates and undecanoates.



45 22 July 2005 m cronized) or in the formof atom zed solutions or

suspensi ons. The aerosol formulation can be placed into a pressurized
accept abl e propellant. The conpounds can be adm nistered as the sole active
agent or in conbination wth other ph ay ceutical agents SQﬁﬁI?S @%per
agents used in the treatnment of cogniti | mpai rment and/ or i %
treatnent of psychosis, e.g., other PDE4 inhibitors, calcium channel

bl ockers, chl oinergic drugs, "adenosi ne recept or nodul ators, amphaki nes
NVDA- R nodul ators, nGLuR nodul ators, and cholinesterase inhibitors (e.qg.,

donepezil, riva t| ne. d.al an 1AL AiSRRiongach
active ingredien %ﬁ% aﬁaﬁﬁ f‘?%@teer e?ﬁq%%%hnfirgﬂa%c %:Ihgﬁg% a\[/im@lt R thel r

usual dosagg, PRAE Obwavdoserbetaichll funssusitatde sagef tngenpolhds e ewiahle
i nvention furt i ncl udes” met hods of treatnent that invol v&: i nhi bition of

PDE4 enzymess infimmediatdsefopragnple, fonisoltingihe SRTRAYEY 2pRcHba! BFD SRTSEHIS e
i nhibition of EEP‘H’? {‘qz%ﬁabgﬁa{éﬁgofaﬁd b¥ udaime F¥RLaS NGHRE Fadbdry TRUMRES,

wher ei n sucH® s peu ect, such as where such

i nhi bi tion gay Leki&Y & deoRdl, bt @By ered vk phmﬂnaaaurcallpgcc@pdabkwnn&mdﬁsm glich
as the loss of nenory, espeC|aIIy |l ong-term nenory. Such nethods conprise

adm ni stering to ant ani nal |n need t her eof espeC| ally a manmal, npst

especal |y a humag, an i bl bictor i, AMRNIL O 1AnSRIROURNG.3h Q0 afivas par

of a fornmulatio rern e con tlono menory i npairnent

i s manif est g%,&yedtwalféﬁﬁﬂhncﬁf Tﬂiﬁ @bipkdstyt m*temubaatsn Lmlwiasrph@mmwtm@l and/ or
the inability to recall previ ousIFy |.ear ned_ i nf or mat ion. é al r ment
is a primar yomymmmﬂdfcod@ﬁwﬁslﬁ afauesk onf §8“H€1‘%==sf%1’fﬁ35}ﬁe 885 8EMSI%d with
such di seases as Altzhﬁ rrg ?ab% , Sschi zophreni a, Parkinson's disease,
Hunt i ngt on' SPYPEERLEATBRIEPS i Sease, . Oreut zf el d- Jakob di sease, HIV,
cardiovascul ar di sease, and head trauma as well as age-related cognitive

ol | octual | mpBIeToH SIS oS RIS TR EET B BRE S Oad! PERERe

' ncl udes nEthgfguss ff)gnulta{lgr?stﬂuﬂgble for administering the compounds according to the
invention. Examiples of potential formulations and preparatlons are contained, for
example, in the Handbook of Pharmaceutical Exc1p1ents American Pharmaccutlcal
Association (current edition); Pharmaceutical Dosage Forms: Tablets (Llebennan
Lachman and Schwartz, ed:tors) current edmon, published by Marcel Dekker, Inc., as

well as Remington's Pharmaceutical Sciences (Arthur Osol, editor), 1553-1593 (current

edition).

In view of their hiéh degree of PDE4 inhibition, the compounds of the present
invention can be admiﬁist_ered to anyone requiring or desiring PDE4 inhibition, and/or
enhancerment of cognition. Administration may be accompl_ished according to patient
needs, for example, orally, nasally, parenterﬁl]y (subcutaneously, intraveneously, .
intramuscularly, intrasternatly and by infusion), by inhalation, rectally, vaginally,

topically, locally, transdermally, and by ocular administration.

Various solid oral dosage forms can be used for administering compounds of thg
invention including such solid forms as tablets, gelcaps, capsules, caplets, granules,

lozenges and bulk powders. The compounds of the present invention can be admimistered



patients suffering frommnenory inpairnment in all fornms of denentia.
Denentias are 46 22 July 2005 classified according to their cause and
i ncl ude: neurodegenerative denentias (e.g., Alzheiner's, Parkinson's
di sease, Huntington's disease, Pick's gi sease), vascul ar (62491111 2i05§ arcts, .
henorr hage, cardi ac di sorders), m xed ﬁscul ar and Al zhei ner™s; Ygacteri al
meni ngitis, Creutzfeld-Jacob Di sease, nmultiple sclerosis, traumatic (e.g.,
subdural hematoma or traumatic brain injury), infectious (e, ,
genetic (dQuhe %Y békapied withtvaxioas plmrgiat,:euﬁé%lwa‘??é?té{’@,caﬁ'f%% P‘?SJP?‘QE gs&gpl e
nedi cations), netabolic-(e.g., vitamn B12 1 6e d8f ineiu8meyut n€NS
hypoxi a, Cssttosey mengitele b wse, FEFEIT FH%“’{%?“S% ?n%gép?lesgi on andH@ '
schi zophreni a) . .and_hydr ocephal Ugw:HeR, Pifeatiz agemsenndon, disiokegd8s: met hods
for deali ngma}%dw %%ﬁ@“gﬁsﬁn@égar at e from denment i,g., i ngql udi ngullng g rets
cogni tive isnRaRaiRe céivhnls, finvbrags, Inkficantscnddhn ks BEMGEERF @ P T hE T eSent
i nvention includes nethods of treatnent for L (A FRtendmvetisesul t
of di sease.and gekinos dee a@ﬁ‘pialgé%ﬁsilﬁﬁfgmfnr’lge?nrﬁ/tehn!tl O%}Slu{l}]d udes met hods for
dealing with nenory loss resulting fromthe use of -general anesthetics,
chenot herapy, radiation treatnent, post-surgical trapyma, and ther tic
i ntervention. ThexriReMiQuitidsalndosadrefoosedan 8 ‘éaﬁe‘iﬁgﬂ/iﬁ?ﬁisﬁr@g&%ﬁﬁo |%s
" including schizophrenia, bipolar or nmani r 1,88 kB4 O¥is, ERSSHsON,
and drug adﬂitmin@mtémldmchﬁiﬂ’tﬁﬁ%‘éo‘bseﬁgrﬂﬁ’gnag%gﬁ%hsgggbco’r?pound_s gnfe enhance
wakef ul ness, PDE4 i nhihi 505540480 (s ea@elsé eonminsaitahiiindredibiesisRaBrevent
neur ons f rmﬁd%nrgorng' apoptosis. PDE4 inhibitors arg al so 11%5‘8 to be.
ant i -i nf | angREARNch Fheatenai suitbleexapieaktnodFdp i FESUCAT PERET™T nTT anmat or y
properties -make these conpoun usef ul , ts 13 B Ay RREaMmdldr ON
resul ting fwctﬁnﬁﬁgrﬂlﬂﬁr§?é’5§‘€“"t5?’qfaﬁ?ﬁp£?: asl%%ﬂ%%l? g stroke, spinal_ cord
injury, neurg e g fe @bé@ﬁ{d%ﬁ"ﬂ-& i &iage Thewbmpphrelsef|tes presest invention
anyl ol at er o5¢rer 0st s (: ), and nul tiple systens flt rog%c(é}@ﬁg solm%}ﬁ’ in
accor dance way Be injened, doradmpi auraerausiy HeGIRTRAL 2 KYEMTON | ncl udes
met hods of treating E)_ati ents suf f-glri ng fromnmenory inpairnent due to, for
exanpl e, .  Other preparations are also possible. : _ 7

Suppositories for rectal administration of the compomds of the present invention

can be prepared by mixing the compound with a suitable excipient such as cocoa butter,

| salicylates and pdlyethylene_ glycols. Formulations for vaginal 'administration-can be in

the form of a pessary, tampon, cream, gel, paste, foam, or spray formula containing, m

addition to the active ingredient, such suitable carriers as are known in the art.

For topical administration the pharmaceutical composition can be in the form of

creams oilitrnents, liniments, lotions, emulstons, suspensions, gels, solutions, pastes,

powders, sprays, and drops suitable for administration to the skin, eye, ear 0t N0Se.

| Topical administration may also involve transdermal admuini

stration via means such as

transdermal patches.

Aerosol formulations suitable for administering. via inhalation also can be made.

For example, for treatment of disorders of the respiratory tract, the compounds according

to. the invention can be administered by inhalation in the form of 2 pt,)wderr(e'. g,



Al zhei ner' s di sease, schizophrenia, Parkinson's disease, Huntington's

di sease, Pick's disease, Creutzfeld-Jakob di sease, depression, aging, head
trauma, stroke, CNS hypokia, cerebral senility, multiinfarct denentia and
ot her neurol ogi cal conditions includingsacute 47 22 July 209pynedpenal

di seases; as well as H V_and cardi ovascul ar di seases, conpr|5|ng

adm nistering an effective amobunt of a conmpound according to Fornula (1)

R R e R R e e o
suf fering f{]ag%g,:!]a%@@ﬁﬁo sLAes iRl ataskeld piegelbydect eased VDA funct i on,

such as schi zophreni a. e conpounds can al so be used to treat psychosis
characterized by elevated |evels of PDE 4, for exanple, various fornms of

depression, such_as manic  depressi.on ' I 8% on
associ at ed with D¥ORPUpiLca a%H&WPfSFEgigﬁls géﬁ 9)3‘%% eaggr.lt Oisqg‘r:rgﬁ?ihoned, t he

conpounds Qf;d Bfgel ;:E»H’a%%éé&'ﬂcﬁ'a%ent@&fidhbaistotmtaigcﬁmfxmlrirmmﬁ)urgatmamtdf\zbgytivm a
result, the invent ve_conpound’s are useful in the treg%gﬁgn%. of aI variety of
al | er gi ¢ arighpaifeanarmti@riy titi wetrmens of payahpsisl 11 §iheR Klé ifrpgaicmm
characterized by decreased cyclic AVP | vV ines NMDA-
phosphodi esqi’éPfa%é’?%ﬁFrévéﬁ%‘?m%ﬁé?ﬁ’ﬁyé;lcoé‘%\régg%ggoq%-t la%g@’f%{r] her embodi ment

of the i nveatl ofliaddehEnise mRiNiole dna oot ittt (e abdnspgiic and
i nfl anmat ory di sease€ states, conprising adninistering an effective a unt

of a conpatinstigintioer,didglanthafanmg). ol UL combnptignsy £ack 45H3E fP&EeélbeﬁYﬁ%ﬁ \
acceptable salt. thereqf.. Such dise ' [ : HGTEOR8]
bronchi ti s, 2EHPEHIE eﬂg‘ff A %ﬂcﬁuW?fEbﬁlgﬁﬁhg%gé%le&?%&Dﬁsé&g? BlBi c

dernatitis_,ddégég&g da, allergic rhinitis, allergic conjunctivitis, vernal

conjunctivitis; esoniophilic granuloma,. psoriasis, inflammatory arthritis,
rheumatoid arthritis, septic shock, ulcerative colitis, Crohn's disease,.

reperfusion inju of the myocardiu REbBs oCldaRES: that involve
gi omer ul onephr | tJi['ge, prgﬁe&%{nggfq%onsﬁg@kﬁ%ﬁgﬁ r esp?r_at ory distress syndrone,
cystic fibrgsibioPstEnEabndyars eTass, she pesdneimventiay ipsiudes mréedt ofsseisctive

rheumat ol d 1?112%?33@ c|>t:[ lleﬁél ggy%%grirg Qrgiir}als?é.gg%gaeu?élglk, e%}:gc?aqifﬁurﬁﬂsl WhdtSim such
" inhibition has a tﬁcrapeutic effect, such as wher;e such inhibition may relieve cénditioqs
invelving neurological syndromes, such as the loss of memory, espécially jong-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 disciosed herein.

' The cohdiiion of memory impairment is manifested by impairment of the ability
to learn new information and/or the inability to recall previously learned information.
Memory impairment is a primary symptom of dementia and can also be a symptom B
associated with such diseases as Alrzheimer’s diéease, schizophrenia, Parkinson’s disease,
Huntingté:ﬁ’s diéaase, Pick’s disease, Creutzfzid-Jakob disease, HIV, cardiovascular

disease, and head trauma as well-as age-related cognitive decline.

Dementias are diseases that include memory loss and'z_idditional intellectual
impairment separate from memory. The present invention includes methods for treating

patients suffering from memory impairment in ali forms of dementia. Dementias are



pneunoconi osi s, chronic obstructive airméys di sease, chronic obstructive
pul mronary disease, toxic and allergic contact eczemm, atopic eczens,
seborrheic eczema, lichen sinplex, sunburn, pruritis in, the anogenital
area, alopecia areata, hypertrophic scggs, discoid |lupus e sus,
system ¢ | upus erythematosus, follicul 25 and wi de-area pyo%%glﬂieggbé)
endogenous and exogenous acne, acne rosacea, Beghet's disease, 48 22 July
2005 anaphyl actoid purpura nephritis, inflammatory bowel disease, |eukem a,
mul tiple Scffgsg{f%ﬁiaécoraggtts%Seﬁ}tc%&émlindhmmmﬁemmnmﬁ@ewéé%ges and the
like. PDE4 {HRAibItors Tor, treating ast hma, chroni.c br onch'hjt\jagc 15051 asi s,
al l ergic rhiphéifer's, Pardinebiiedisease) Hrmingian s diseass ek s g3y R b £ing
tunmor necrosis factor are knpown,. wi.thjn.:ibs EA IzBeither’ sWARB12BO01,
JP11- 18957, infppcty,GlegRpuhesge, ‘Wﬁ%‘%%irgj: 9\}%??"9%;‘%?742, US 5,814, 651, and US
> 935, 9778.  JNGSRs ! Clglaaa8 RlDecde shulipe salesmys rhumaticléstgr ARG PDE4

i nhi bition B&TY F’y, an met‘f‘uod's; for synt heéeir Zi PYSUCh 5?5%’\9%81%““56
entire di schepsdisas opfrattesebrmduivey) sifegiauh %b@ &IPS AT LG hY reference.
PDE4 i nhi bitors maybe used,to preven . | HAR1094.2OPAMRIBI2 @s an
ant i bi ot i c, tokisr{e @ SEERERES a'(‘?gli‘cgi %c\frges@% & |js’ease by;rrébi li zi 'ngﬁlflfl

~chol esterol .fr L]&m €hobd:Ga | @Bh0E S, digeasd, peyrthiative (& t dApdesaiPp tis
(RA), for I@iaég?‘léf?éﬁ I ﬁ%%lti gérjl of mesenchynal -cell proliferation after

t ranspl ant ajdhephieaia)} anddtydestptgfiusar i nary obstruction secondary to benign
prostatic hyperplasia, for suppression of chenotaxis and reduction of

i nvasi on ‘of colon cancer cells, for treatnment of B cell chronic I;éﬁrr{ihocyti c
| eukem a (B~ Cllyyp, F&-@eﬂt@m&hbﬁ afeles tietodn Eoralsalingiwith aresnory (saFERA AL e

pul monary vascul ar Tschem a- reperfusiaon injur I ol ve
hydrati on , fberddurniibj inclodingfmil c%%%@ﬁ@@%@&ﬂy@#aﬁ %ﬁ%?éeg{}a‘g‘g% shi ng

H V-1 DNA nucl ear_inport into.I[e: T e@blisof fQtmantgormeabhoimpairment as

gl ucose- i nddeddEe; %?ﬁeﬁ%&vreg?%IW#ﬁs Both the prevention _and trdgalt nment of
colitis, ang iy Jraivehic Iﬁaﬁsthereipblida@mama|imteinmr.rmphéleewﬂ“0§ﬁé§ #lit%e
present invention can be adm nistered as. the sol >t Q&85 Qidiktibn -
conbi nat i on widhtthemootydpsyrsaiitng E0M; tE%tPseafgegﬁP%raiﬁﬁe%hgtg&b? gﬁ(ﬁaggé% s used in

the treatnent of cognitive i [ Lragfdicahterventibe. treat nent of
psychosi s, gebt}'r}enbtpﬁgtl;suﬁgégl thdlRA, AdtPiRerad ‘ |

The compounds may be used to treat psychiatric conditions including

schizophrenia, bipolar or manic depression, major depiressiqn, and drug addiction and

morphine dependence. These compounds may enhance wakefulness. PDE4 inhibitors

can be used to raise cAMP levels and prevent reurons from undergoing apoptosis. PDE4

inhibitors are also known to be anti-inflammatory. The combination of anti-apoptotic

and anti-inflammatory properties make these compounds useful to treat

'hetrradegeneration resulting from any disease or injury, including stroke, spinal cord

~nev esi imer’s diseas ' ' violaterosclerosis (ALS),
injury, neurogenesis, Alzheimer’s disease, multiple scler.osxs, amy

and multiple systems atrophy (MSA).

Thus. in accordance with a preferred embodiment, the present invention includes
? . -

methods of treating patients suffering from memory impairment due to, for example,

hrenia, Parkinson’s disease, Huntington’s disease, Pick’s

head trauma, stroke, CNS hypoxia,

Alzheimer’s disease, schizop

disease, Creutzfeld-Jakob disease, depression, aging,

- : finf; 1 ogl it ' ding acute
cerebral senility; multiinfarct dementia and other neurolggxcal conditions 1r_1ciu g



i nhi bitors, ‘cal ci um channel bl ocker s, chloinergic drugs, adenosine receptor
nodul at ors, anphaki nes NVDA-R nodul ators, nd uR nodul ators, and-

chol i nesterase inhibitors (e.g., donepezil, rivastigi mne, and

gl ant hanam ne). In such conbi nati ons, ch active ingrediep Jﬁ?%@? .
adm nistered either in accordance with their usual dosage range: or a dose
bel ow their usual dosage range. 49 22 July 2005 The dosages of the
conpounds of the present invention depend upon.a_vari : ClQfeSing

i ncl udi ng wleopardiseasdsaas welhaly BRE 28$heas OF?Séﬁg‘Eﬂfse?sﬁ‘gé %te"){erfr% |Inlgyafdg?£lt he -
synptons, the_ route of agdm nistrati ik e FEAREN €N &Y (10f ortphemthesagally
interval, eReTBEFERADS °€%?P§5%?1u&a agﬁ??lln%ed, t he gle i-gca’)(c:y,pmt oxi col ogy
profile, pgggeggﬁmanggﬂege&y ofile of the conpound, and the presence of any
del eteri ous srde-effects, anong other considerations. The conpounds of the
invention are typically adm nistered at dosage levels and in a nanmnal
customary for PDE4 inhibitors, su Qe AN e REP BLNGSthoe bf ireateg
above. For exanﬁ@,wWBmé%rfﬁ\S%en%fg&élgﬁlv%@ adm ni stered, in_single or

mul tiple: ﬁ&?ﬁ s OiFer i ord SRk e Stat@tchanctatizad bipdengenseeMD dUNcHigh FAnp| e,
0. 01-100 g/ day, preferably 0.1- 7 / kgl day, es L.al el @y

nmy/ kg/ day. abethizaphsage T @mﬂMﬁdﬁzﬁﬂﬁ‘tf’gﬁﬁe qsggg%§sﬁﬁﬁgcigslgs %gcgeén% of active
conpound. For intraven dpi_nj tJ3Bus s ©P AR, Gith abenanic

admi ni st er SEYaHS Ig‘fe:frb‘?fgéﬁ?%nﬁ]f{g!f%{'@@’d%{g‘aases, _gt a dosage |evel of, for
exanpl e, O.GQ%?,QQD, A bK@Aa¥ion parelf depedssiyn @ssooibtetovityPRENAEY, s peci al | y
0.01-1 ng/kgrday. Uni't dosage forms can contain, for exanple, 0.1-10 ng of
active conpeurtdogicalidmsordars.yi ng out the procedures-of the present invention
it is of course to be wunderstood that reference to particular buffers,
medi a,' reagents, cells, culture conditions and the |ike _a%[ﬁ not. i ntended
to be limting, Aiineafichddothbeompathdsof the invention|aligexhibit pEIRHEFIINEL, o al s

that one of ordinary skill in the art woyld r ' i Sdretnser est
or val ue i rectikidy.pAs giresllathedrnBxE c‘f‘ﬂ%ﬁngfiarteh‘é% ngms%%gg?%&r%gf gﬁpr gsee}nnt ed.

For exanple, it 1S, Of : ol disiras) dibedse smrre charhdtenized\pytdgnmcased
culture ne qfﬁ?’?%?dglrg%ﬁﬁ%artgﬁqﬁge% fRicukes) di

nd still achieve simlar, jf not id Eéﬁ%
resul ts. ThggRc AiMBkdvels ant/or kievated phpsphodiasierasat 19VESentk %chﬁcgag P S uch
f )cl)s't o anda fﬁh@? gn%g 1}n%181t' of the %%ertxt?onl?ﬁje%blls %rox)’?ﬁé@é)hﬁteth% @P&eﬁiﬁ@%ﬂl&f@k@i i on,
inflammatory disease states, comprising administering an effective amount of a

harrmaceutically acceptable salt thereof.

comiaound according to Formulae (I} or (I"yorap
Such disease states include: asthma, chrbm'c bronchitis, chronic obstructive pulmonary
disease (COPD), atopic dermatitis, urticaria, allergic rhinitis, aﬂergic_conjunctivitis,
vernal COnjunctivitié; esoniophilic granuloma,. psoriasis, inflammatory arthritis,

' theurnatoid arthritis, septic shock, ulcerative colitis, Crohn’s disease, reperfusion injury
of the myocardium and braiz, chronic glomerhlbnepm'itis, endotoxic shock, adult
respiratory distress syndrome, cystic fibrosis, arterial restenosis, artherosclerosis,
keratosis, rheumatoid spondylitis, osteoarthritis, pyresis., diabetes mellitus,

| pneumoconiosis; chronic obstructive airways disease, chronic obstructive puimonary
disease, toxic and allergic contact eczema, atopic eczema, seborrheic eczema, lichen
simplex, sunburn, pruritis i’ the aﬁogenital area, alopecia areata, hypertrophic scars,
discoid lupus erythefnatosus, systemic lupus erythematosus, follicular and wide-area

pyodermias, endogenous and exogenous acne, acine rosacea, Beghet’s disease,



make such substitutions as wll optimally serve their purposes in using the

nmet hods and procedures disclosed herein. The present invention will now be
further described by way of the following non- limting exanples. In

appl ying the disclosure of these exanplgs, it should be kep§2§#§§b y in
m nd. that other and different enbodi nernts of the nmethods di'sclose
according to. the present. invention will no doubt suggest thenselves to
those of skill in therelevant art 50 22 July 2005 In the,forﬁgoing and in
the fol | owizngotesamt arpuzh hegheiipanfammators Pewslkdisqeh dfnkemie M EREed i n

degrees Cel sius; and, ~unless_otherw.se indicg I ts and percent ages.
are by wei ghlerosTsh gagiointeging] disgagesy AERIYPILY ﬁlg"lé"%gﬁ 'Tm?at ?gﬁé pat ents and
publications, cited above and below, are hereby incorporated by reference.
EXANI PLE 1A 1 -Cycl opentyl oxy-2-nmeth oxy-5-nitrobenzen e To % su.spgn'si on of
2- met hoxy- 5- ni t rXIpBe dlbitde foy treirgasthmed, pheonis bronels, paeriasks HORECEMERs. 59,
4.66 nol) in dinmethylfonnamde (1 L), under. N | knedded

cycl opent ylangpEier drilqmamatory ﬁqaség_,e%f}%pl?{l L?H%%“sxﬁésrg&eegéblts{()sﬁg%gi@%eat ed-to 100C

for 6h. Potassi r DANate W 85aBo0D. 1521.18b)7 AR 0UYIIHOPENIOY93/BS T, B0 ( 50
m., 0.46 r’%‘ﬁ?nwr%ea%)%égl‘”'lyﬁg@guspension was heated tq 100C for 4h..TLC

i ndi cat ed tdagl47nRACBISET VeSS, DES 619650973 DThesveisencagalsq deseibomsaySdPhr e

led t tenper at | d diluted - 3L).
The | ayer s deremapEPEABaN RIS £ R A A uE Ay iEF e Ten A didEy | 5

ether (2L) -m&gﬁg@as@éleggegﬁa&%k@w@ afeeebyVincdipataisiitly rafedntaCH (2L)
an L).

wat er (2L), rrne The organic | ayer was dried over sodium
sulfate, filtered, and evaporated. The resulting solid was azeotroped with

tol uene (2 x 300 .10 .obtain, 736;7 5% yi gl ; olid. The
fol | ow né‘ corrpo'd’r;ar%3 hititag %&PEBS?%@gﬁé%%Pﬁoa%ﬁ%gﬁggag?%%s%%gd above:

a) 1-Cycl opygp '@?fo?%Xm?e'nﬁSF Qi v Bcilaf diedes bemeobiliging cholesterol from

1- Cycl opent oxy-2-di T | uor omet hoxy-5-ni tr obenzene ey
atherosclerotic lesions, to treat rheumatoid arthritis (RA), for long-term inhibition of
mesenchymal-cell proliferation after transplantation, for treatment of urinary obstruction
secondary to Benign prostatic hyperplasia, for suppression of chemotaxis and reduction of
invasion of colon cancer cells, for treatment of B cell chronic Iymphocyﬁc leukemia (B-
CLL), for inhibition of uterine contractions, to attenuate pulmonary vascular ischemia-
reperfusion injury (IRT) , for comeal hydration , for inhibition of IL-2R egpression and
thereby abolishing HIV-1 DNA nuclear impoft into memory T cells, for augmentation of
glucos'e-induced insulin secretion, in both the prevention and treatment of colitis, and to

inhibit mast cell degranulation.

The compounds of the present invention can be administered as the sole active
agent or in combination with other pharmaceutical agents such as other agents used in the
treatment of cognitive impairment and/or in the treatment of psychosis, e.g., other PDE4
inhibitors, calciufn chénnel' bld_ckers, chloinergic drugs, adenosine receptor modulators,
amphakines NMDA-R modulators, mGIuR: modulators, and cholinesterase inhibitors
(e.g., donepezil, rivastigimine, and glanthanamine). In such combinations, each active
ingredient can be administered either in accordance with their usual dosage range or a

dose below their usual dosage range.



51 22 July 2005 C) l-CycIopropyInethoxy-z-dfluoronethoxy-S-nitrobenzene
EXAMPLE 1B 2- Met hoxy-5-nitro-1 -((3R)-tetrahydrofu ryl oxy) benzen e To a
m xture of 2-Methoxy-5-nitrophenol (1.69 g, 10 nmol), triphenyl phosphi.ne
(5.24 g, 20 mol) and 3-(R)-hydroxytetrahydrofuran (1.80 g, .20 in
anhydrous tetrahydrofuran (40 nL) was %ded dr op-w se, wtrﬁs{“ﬁ?ﬁ?@‘?

di i sopropyl azodi car boxylate (4.0 nL, 20 mml) and the m xture was all owed

(150 ni) “and wasndh dress namrosnts gb e st ol o By ¥ e &Sl

and concentr Brdne®iotiéaranes, Mersefdrid of i sﬁn@aims;dieurm
chr omat ograp%%ﬁgsvlg?m\d :{g%pgg-@&l?%%lt gige Fl ash 40M eluting with 20% ethyl

acetate in h@n&nﬁs{msummnlt}ﬁ&r@;umcymfdm@qsa%@t%ﬂ SeipagicelsRpeRRINer &
prepared in a sim/lar _panner as descr

2- Met hoxy- 5- wiltzed. the eHicagy, rt%?H%iP%lf Eﬁoﬁ 9 nggﬂglgﬁtéc) r)oﬁle of the compound, and
2- Met hoxy- 5- {ﬂﬁéfe%exjéc (cﬁ‘oé§% d%l%% gxﬁt]é' drokaestt, 0eERRBndiderations. '

-Di fl uorone tet rahydrof uryl o) ey) benzene " d)
-Di fl uor onet hoxy 5-nitro-1-((3R)-tetrahydrofuryl oxy)benzene e)
- Di f1 uor omret hoxy:- 5- mtro I- S) tetrah af n I :
- Vet hoxy- 5- ni t r oT e FS0RAYSA 'gﬁlub‘%} ﬂl}f{g}ﬁ%‘ ép’ aMsPere & d%sagfe levels and in
- (2- I ndanyt oxy) - 4 Igggtg{ﬁﬁﬁ, P?@h%}ﬁﬂﬁ&@ eud kb idowh- c(oh@btmcﬁbﬁ'lynnoned
di met hyl sily OXY- oXy-5-nitro benzene To a m xture of
- met hoxy- 5- sjdve opheaaimp(d, thScarnp@inds rmthe)adarnulsmddawnélemw@mladosew)vg

I hyd d
DUty di et hyWal KmincHR i (e eyt racbe iy ool LB, R e

to stir at et Py S0l gRke/dhbe Undl dogide ﬂ'oaﬁs tanawen,i for eqopde,and
t he resi due wa %)9@ | SOl s\?/:.e |¥1 40 m_.gﬁc%]{ 50% et hyl acetate in hexanes and

filtered t hrfmmgﬁﬁ) @ ofjacsivesimipoand. gt mtfal‘ﬁéoussqdmlélétf@‘é?n WRECOMPOHBES A an
addi ti onat’ Zodomlmste%d 511(1) ‘s@ngfe%'mu%&t ab ?agep ap§é§&%§ lea}éfjof for example, 0.001-30

mg/kg/day, preferably 0.001-10 mg/kg/day, especially 0. 01 1 mgfkg/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 '
andl the like are not intended to be limiting, but are to be read so as to include all related
materials that one of Ordina.ry skill in the art would recognize as being of interest or value
in the particular context in which that discussion is presented. For example, it is often
possible to substitute one buffer system or culture mediura for another and still achieve
similar, if not identical, results. Those of skill in the art will have sufficient knowledge of ,
such systems and methodologies so as to be able, without undue experimentation, to .

make such substitutions as will optimally serve their purposes in using the methods and

procedures. disclosed herein.

The present invention will now be further described by way of the followmg non-
limiting examples. In applying the disclosure of these examples, it should be kept clearly
in mind that other and different embodiments of the methods disclosed according to the

present invention will no doubt suggest themselves to those of skill in the relevant art:



52 22 July 2005 the filtrates were conbi ned and concentrated in vacua to
give 2.01 g of product as a tan crystalline solid. '"H NVR;(CDC13) 5 7.89
(dd, 1H, J = 9.0 Hz, 2.8 Hz), 7.69 (d, IH J = 2.8 Hz), 6.88 (d, 1H, J =
9.0), 3.90 (s, 3H), 1.00 (s, 9H), 0.18 65, 6H) . EXAMPLE 2 2 Tulv 2005

3- Cycl opentyl osy-4-net hoxyan iline To suspensi on of 10%)P%.onyac i vat ed
carbon (25g) in ethanol (4L), under N2 protection, was added.

1- cycLopent yl oxy- 2- met hoxy-5-ni trobenzene (250g, 1.054 nol). The reaction
m xture was degassed under vacuumthree tines. The reaction m xture was

stirred vigor ousinthiirkgoiRy P BERe G WiRG exdrhislvs dil temfdranarea\aey set oty eacti on
m xture. After 4h the reaction was conplete by TLC (5:1 hex: EA). The
reaction nivacomectadin degreasdieddus; BROURIESROSTViS? Indigafadealh perts e ReEleNtagehas
rinsed with agdi tei. rtlal et hanol. The solvent was renoved in-vacua to obtain
208. 38¢g (95‘% y}/&i ‘'of 3-cycl opentyl oxy-4- nethoxyaniline as a red |iquid.
tH NMR.(CDC13) 5 6.85 (d. J = 8.4Hz, IH), 6.29 (s, 1H), 6.19 (dd, J = 2.8,
8.4, 1H), 4.69 (p, J = 4.4 Hz, 1H), 3.75 (s, 3H), 3.44 (bs, 2H), 1.90-1.81
(m 6H), 1.61- 15‘Ene(qm1t1rqdmcloath@ oAl anmlisrfiansnpiansaandmbdcyianssied abava

sim |l ar manner. as described above: ., 3- opentyl oxy-4-di

fl uoronet hoai@gﬁ?wl’r%e hﬁ?%@f:%%’fa’ﬁg?ﬁ lIj”r‘{:)l{e 0%1/(!-_“2- nmet hoxyaniline 3-C

ycl opr opyl met hoxy- 4-di f | uor omet hoxyani | i ne 4- Met hoxy- 3 S
-((3R)-tetrahydrofuryl oxy)aniline 4-Mthoxy-3-(tetrahydro furyloxy)aniline
4- Met hoxy-3-((3S)-tetrahydrofu yloxy)aniline 4-Difluoronmethoxy-3 -(3
-tetrahydro ftiryloxy) aniline 4-D fluoromethoxy-3-((3R)-tetrahydro

furyl oxy)aniline 4-Difluoronethoxy-3-((3S). tetrahydrofuryloxy)aniline
3-(tert-Butyl di methyl silyl)oxy-4-nmetho xyaniline 53 ' :

' EXAMPLE 1A
1-Cyclopentyloxy-2-methoxy-5-nitrobenzene ,
Toa suspension of 2-meth6xy~_5-nitrophenol (525g, 3.104 mol) and potassium
carbonate (643.5g, 4.66 mol) in dimethylformamide (1 L), under N; protection, was
added cyciof:entyl bromide (499.2 mL, 4.66 mol). The suspension was heated to 100°C
for 6h. Potassium carbonate (85.8g, 0.62 mol) and cyclopentyl bromide (50 mL, 0.46
mol) wére added. The suspension was heated to 100°C for 4h. | TLG_ indicated the
‘reaction was complete (9:1‘ DCM:MeOH). The reaction mixture was cocled to room
temperature and diluted with water (3L) and ether (3L). The layers were separated and
the aqueous layer was re-extracted with ether (2L). The combined organic layers were
~ washed with IN NaQH (2L), water (2L), 'and brine (2L). The organic layer was dried
over sodium sulfate, filtered, and evaporated. The resulting solid was azeotroped with

- toluene (2 x 300 mL) to obtain 736.7g (99.6% yield) as a yellow solid.
The following compounds were prepared in a similar manner as d_eséribed above:

a) 1-Cyclopropylmethoxy-2-methoxy-3-mtrobenzene

h) 1-Cyclopentoxy-2-difluoromethoxy-S-nitrobenzene



k) 4-ivlethoxy-3-(3-phenpropyl oxy)aniline 1)
3( 2- 1 ndanyl oxy) - 4- net hoxyani | i ne 22 July 2005 EXAMPLE 3 5
3-Cycl opentyl - 4- met hoxy- N- (3- pyridyi nethyl)aniline To a mxture of
3- pyri di necar boxal dehyde (106.55g, O. 9%2 not) in methanal (;ﬂ added
3-cycl opentyl oxy-4- et hoxyani | i ne (208-38g, 1.005 nol) and ul%aos
g;;t(r)l ugn](casul f4ﬁn| '(I:'h a](c:: d Eonohydrate (200 ng). The reaction m xture was
re or : e ask was t cogl e .06 sodi um bor ohydri de
(|37. 64g, 2.9 rh)‘ljJ‘:l%@Pﬁﬁ&é@xﬁ&‘gﬁgﬁwlgéh%’&é?%ﬁ%geg&%ﬁe reaction m'yxt ure was
allowed to warmto-roomtenperature over 16h with stirring. TLC indicated
the reaction was conplete (1:3 hex:EA). The solvent was evaporated until
?IpE; o>6<1| gatel %/ 0. ?LdOf slhurry remai neBXAMBLEI 1B ry was diluted with water
_ nd extracted with ethyl_acetat 2 L)ie gl j or gani
| ayers were washed wi tzmebtiqxﬁes"(lﬁﬁbih@é)‘ﬁﬁaﬁa}i&fg{ﬁ go’&rsg*r‘nﬁggl fatg e, | gnd
ocous 1 qui . ToEiRaPORri ARty -slitloeRtl (9 glaortmgynopRysle e T o
: . 61-8. .69-7.. m 1H),
Z. 24-;. 21 fﬁ)-z‘“%mé’gﬁ?‘é@ mil.B-(R)jlyﬂromym:ahldﬂi)’, ren £1384 &, 2 mmol)enféhxda%r};?] =
. 7 . 7 [l . S . . - N .
85 1. 70 (iskalrporacen @8-l bisag seeg e eriin il ibdbrophiddaanodiie
gr epalr ed i ngﬁa‘o ﬁﬂ?%b%mﬁlzﬁﬂ@&eeﬁix@lﬁﬁWaisQﬂﬂw@d)w/ﬁr at room temperature for 16 h.
| - Cycl opent ylI'oxy- 4- met hoxy- N- (3-t hi enyl net hyi ) ani | i ne _3- Co¥f '
3?p(§ (r:llt g:o Ce))r(1 %/;ﬂq% gﬁfmmyzasl\@l(mqo\ynh dhenttSRynd barid Weghed with 2N Na (3.x 50 mL)
opent | oxy Sor SRR3R PN (ERIHE coPRg e e | Tk SFRASTRSMARIGS pitiedy
3- Gycl opent ﬁtcﬁﬁ% &1ivRL BRrovab drastidvee kilioy bereBigthgeRlash 48M) Sutgg yathdh%
ent yl oxy-4-nethoxy-N-(4-quino linylmethyl)anil ine 3 -Cyc top entyl ox
y- 4- met hoxy efiy{ @etage yrteximesyo givet 03 g PhPIOHIHe : :
4- Met hoxy- N-(3-pyridyl methyl)-3-(3-tetrahydro furyl oxy)aniline
4- Met hoxy-N-(3-p yridylmethy |)-3-((3R)-tetrahydrofurylo xy)anilmnme
The following compounds were prepared in a similar manner as described above:

 a) 2-Methoxy-5-nitro-1-(3-tetrahydrofuryloxy)benzene
b) 2;Methoxy~5-nitro-1~((3.S')-tetrahydrofu.ryloxy)benzene
c) 2-Diﬂuoromethoxy—5-nitro-1-(3-tetréhydfofurylofy)benzene

"~ d) Z-Difluoromethoxy-s-nitro-l-{(B'R)-tetrahydrofuryloxy)beﬁzene
e) 2-Difluorome thoxy-S5-nitro-1-((35)-tetrahydrofuryloxy)benzene
f) 2-Methoxy-S-nitro-1-(3-phenpropyloxy)benzene

" g) 1-(2-Indanyloxy)-4-methoxy-5-nitrobenzene

EXAMPLE 1C
1-(tert-Butyldimethylsilyl)oXy—Z‘methoxy-S-nitrabenzene
To a mixture of 2‘-methoxy_—5-nitrophenol (1.53 g, 9.0 mmol) and imidazaole (1.08
g, 15.9 mmol) in anhydrous DMF (40 mL) was added, with stirring, tert-
butyldimethylsilyl chloride (2.05 g, 13.6 mmol) and the mixture was allowed to stir at
" room temperature for 16 h. The solvent was removed in vacuo and the residue was
dissolved in 40 mL of 50% ethyl acetate in hexanes and_ ﬁlteffad through 10 g of silica- gel.

The.silica gel was washed with an additional’ 200 mL of 50%.ethyl acetate in hexanes and



4- Met hoxy-N-(3-p yridyl methvl) - 3- ('(38) -tetrahydrofuryl oxy)aniline 54 22
July 2005 k) :
3- Cycl opropyl et hoxy- 4-di f 1 uor omet hoxy- N- ( 3-pyri dyl nethyl)aniline 1)
3- Cycl opentyl oxy-4-di f | uoronet hoxy- N- (35pyri dyl met hyl ) ani | i By 2005
4-Di f |l uor onet hoxy- N- ( 3- pyridyl net hyt) - 3-(3-t et rahydr of uryl_o%?) an}ﬁzl ne n)
4-Di fl uor omet hoxy- N ( 3- pyri dyl met hyl )-3-((3R)-tetrahydrofuryl oxy)aniline
0) 3,4-Bis(difluoronethoxy)-N(3-pyridylnmethyl)ani |l i,?ne E)‘
3- t ent - But ythd ififtedtlswstel ophribiyeddendesobesyrated (78 vE5Ho; 18 g Heet- Bl & PERARGES 2430
3- Cycl opent yl oxy-4- met hoxy-N-(2-pyri t.hydy) aniyl 4 5 |l apedt y=
oy - et kg 0 ShARGR RGP ioae L) PR BE 73 1y, Y @PERY
N- Benzyl - 3- b 4- ithi Neots, %@_@ .afgx-1 -en- |
-yl.) et hyl ]“—'é%c§g%§1ﬁ§¥gxy-' -’?’rgéﬁ(_g’%%)hi i Ke 9&? ® ot
3- Cycl opent yl oxy-4- net hoxy- N( 3, 4, 5-tri met hoxybenzyl)aniline v)
N- ((Cycl ohex-3-en-1-yl)net hyl ] - 3- cycLESQe I éy4- nmet hoxyani l i ne w)
3- Cycl opent yl oxy- 4- net hoxy- N-( 2, 4, 6- M enzyl)aniline x)
3- Cycl opent yl oxy- 4- met hoxy- N 2 BNV ik Btk hikfinY )
3- Cycl opent yl oxy- 4- net hoxy- I\I—%gé’ggf?%r o%ét hyl bglﬁzyl yaniline Zﬁ)- .
3- Oyl cl openty!| Dxyspénsieh herx Yoy P 3o actitatedl earddi Ry Bben 2Anphi#i). nender Ay
3- Cycl opent yl oxy- N- ( 2- hydr oxy- 3- met hoxyl.benzyl ) ~4--met hoxyap . ne n<
3- Cycl opent grotesion- ¥3s fddsd mYﬁS?PiﬂtHPﬁé‘@HB%%ﬁ%'ﬁr'}’n‘g&c‘e@%‘}é (2505 "¢ 058 %he)
3- Cycl opent.y] oxy- 4- npt ; 28R Wb enavin et tinRs. THR reaction mixture was
3- Cycl opent eo&%?thqn@%géyyw%:ée%ﬁt hoxybenzyl )ani-line ee) - ) .
3- Cycl opent sy vidorsrisivonitiidth(drogen geobenziibivadite iflesv oy¢r) the reachon tmxture.
3- Cycl opent yl oxy- 4- met hoxy- N- ( 3- net hoxy. 1) ani.kihoe ., : :
3 Orel opent Hhes s DnErmngy e (ST DSEr o) AR ERES Thgfiélction mixture was
3- Cycl opent THF - O dedird B WebRNEY Waa tinkéd @vithi 3dditional ethanol. The
4- Met hoxy- 3¥%‘§§%ﬁ§‘ﬁg§%3ﬁ%§xy - N-(4-pyri d¥l nmet hyl g ani | i ne ‘

solvent was removed in-vacuo to obtain 208.38g (95% yield) of 3-cyclopentyloxy-4-

methoxyaniline as a red liquid. 'H NMR (CDCl;) & 6.85 (d. T = 8.4Hz, 1H), 6.29 (s, 1H),
6.19 (dd, I =2.8, 8.4, 1H), 469 (p, ] =4.4 Hz, 1H), 3.75 (s, 3H), 3.44 (bs, 2H), 1.90-1.81
(m, 6H), 1.61-1.55 (m, 2H).

The following compounds were prepared in a similar manner as ciescril_:ed above:

o a) 3-Cyclopentyloxy-4-diﬂuofomethoxyaniline

) 3-Cyclopropylmethoxy-2-methoxyaniline

c) 3-C}'cioi:ropylmethoxy—{l——diﬂuoromethoxyani]ine'

d) 4-Methoxy-3-((3R)-tetrahydrofuryloxy)aniline '

e) 4-Meth0xy-3-(tetrahydroﬁ1ryloxyjmﬁliﬁe '

) _4—Methoxy-3-((35’)-tetrahydroﬁlryloxy_)aniline '

g) 4—Diﬂuoromethoxy-3-(B-tetrahydroﬁlryloxy)a.rnline
h) 4—D‘iﬂuoromethoxy-3~((3ﬂ)-tetrahyd’rofu:ryloxy)anilrine

i) 4-D'if}uoromethoxy-S;((S.S'),-tetmhydrofurylox-y)aniline |

D 3-(ferr~Butyidifnethylsilyl)oxy-il—methox-yanilinc
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4- Met hoxy- 3- ( 3- phenpr opyl oxy) - N- ( 3- pyri §i§ll net hyl ) ani I'i ne nn),, July 2005

3- Cycl opent yl oxy- 4- et hoxy- N- (2-t hi enyl et hyl )ani | i ne cc)
3-(2-1 ndanyl oxy) - 4- met hoxy- N- (3-t hi enyl net hyl )aniline 55 22 July 2005 pp)
4- Met hoxy- 3- ( 3- phenpropyl oxy) -N-(3-thi enyl methyl )aniline qq)

3- (2-1ndanyl oxy) - 4-met hoxy-N-(2-p yridyl nmethyl)aniline rr)

3-(2-1 ndanyl, oxy)s4: neth : hgwiidzet hyl )ani line ss)

3-(2-1 ndanylkg.x% 5‘%@%{%‘@‘?@%&%@??%& methyl )aniline tt)

3- Cycl opent yj ox.yg_qndﬁaylbgyyAJ}he(tt&})@hqﬁén¢ di nemet hyl )ani |l ine uu)

3- Cycl opent yl oxy-4-nmet hoxy-N-(3-(l-tert b utylox yc

ar bonyl ) pi peri di nenmethyl) aniline vv) ‘ '

3- Cycl opent yl oxy- 4- met hoxy- N- ( 6- met hygx ZprEdy| net hyl ) ani line ww)

N- (2- Chl or o- 3- pyri dyl net hyl 7- 3- Cycl opent yl oxy- 4- met hoxyani ] i ne xx)

N- ( 2- Chl gr o- 5- pyri dyl mes-Cykjopaatydimetboxyy NoBypyriddmeshianilingne  yy)

3- Cycl opent yl oxy- 4- met hoxy-N- (2-1 hi | yl Wdad 8L Owak
open tyl oxy-% mlhmyﬂmtmaﬁrg%ﬁé%ﬁ% @%#%?\jyr%dasm&%g ;o adi%(l)og (rrL oven

dried, argon flushed f BS eddephriitet {Po3138] QWiasgmoi)dard p-telgerpsuieniao
ol ) of Na&dgﬁ‘?%fggloﬁé&gkx\nggbaBi Pegiiine) (205133 uene, 014 w of [P(LBINS,
and a 20 macEPhbhdigdraé (2D03ng). (PheIGreting MXHEe was stirréd for 4h. The flask was ,
N- (3-pyridyl net hyl)-3-cycl gpent yl,oxy-4: t h hJ 36 4HEH bohidgwRe oW 4h.
stirring, ' .cpolpd(te8iC F‘?d‘B‘F‘qﬂO\éﬂ’cyg ﬂezg’r?era Z%@QQJ’ ég?r Opvmbse and the
m xture gas _@Lei I Efiﬂmftﬁfxtl}@ DU Bwed 6 waeaabiroomntexiparaturamyen i flupda SHERE.
Et OAc and washed tw ce wth. H20 and extracted vxgmt_ 3 x%a nmL Qfo%%mm
The conbi neTL@cidicansd thactastionwes ormpleld (Withsx i SO B B RIFPPR R
carefully neutralize Lt h. 6N _NaOH t Q: pH~gr rwhdanuikd. withevdsas{id) and
sol ution vvasaP@R‘tXl“é‘&‘Fg’dO:%!Lt At g“%%‘“%{@d'oﬁ*%t %%\Ig?aﬁd the combined of gani
“fractions mg&aggégsﬁgpaﬁw YeetRs Ted M)t MTHEScambioéd orgamic layers were washed Wi
brine (500 mL), dried over sodium sulfate, and concentrated o yield 300g (100% yteld)
5 of the desired product as a brown viscous liquid. '"H NMR (CDCl) & 8.61-8.48 (m, 2H),
7.69-7.67 (m, 1H), 7.24-7.21 (m, 1H), 6.72 (d. T = 8.4 Hz, 1H), 623.(5,1H), 6.13 (dd, I =
2-—6, SG,IH), 465 (bS, 1H)’ 4.737 (3, ZH),d.O (bS, ‘IH), 373 (S, 3H), 1.88-1.70 (Il'l, 6H)!

- 1.65-1.45 (m, 2H)..

0 The following compounds were prepared in a similar manner as descﬁbed‘ above:

a) 3-Cyclo;5entyioxy—4-methoxy-N—(3—thienylmethyl)aﬂiline

b) 3-Cyclopentyloxy-4-methoxy-N-(4-pyridyimethyDaniline

¢) 3-Cyc10pentylo—xy-N—(2,6-dichloro-4'-pyridylmethyl)— 4-methoxyaniline
5 d) S-Cyclopentyléxy-4-methoxy—N-{Z-quinolinylmethyl)aniline

e) 3-Cycloperityloxy-4-rnethoxy-N—{B-quinolinylméthyl)aniline

) 3-Cyclopentyloxy—4-methoxy-N—(4-quinolinylmethyl)anilinc

g) 3-Cycibpentyloxy—li—méthoxy-N{Z-pyrazinylmethyl}aniline

h) 4~Methoxy—N—(3-pyﬁdyime’rhyl)—B-{3-tetrahydroﬁlryloxy)anﬂine
0 1) 4-Methoxy-N—(3-15yridylmethy.1)43—((3R)-tetrahydroﬁ1ryloxy)aniﬁne

) 4-Methoxy-N~{3-pyridylmethyl)-3-((3.5’)-tetfahydroﬁmyloxy)gniliue



H20 and brine, dried (My504), and concentrated. The residue was purified by
chromat ogr aphy over silica gel (Biotage Flash 40M eluting with 25% Et OAc
in hexanes. The material was further purified by crystallization from
hexanes to give 550 ng of a white sol |5q 1H NWR (CDA 3) 6 §- ?\]:‘ly s1H),
849(d AH, 4.2 Hz), 7.67 (d, 1H~ 7.9 Hz)730710% ﬁgﬁ)

6. 90- 80(|n 4H) 6.8076.60 (m 24), 4.94 (s, 2H), 464(p IH J =4.1

Hz),3.84(s, 3H), 1.86-1.70 (m 6H), 1,65- 1(345(|n 1]'é;rgegfollovvlng
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trifluoro yl .' a1 2thyl)-3-cyclopentyloxy-4-methoxyaniline
3-cycl ope%?ox@- I%%g%%%ﬂ%}?% t [ljenyyl mgt h))//I ) di phenyl am ne hh)

N- ( 3- cycl apd ni-§2-Okiprat Saatidphaetienicyc ppgayioky-dripethex fapiline 1. napht hyl ani ne .
i)

3- Oycl openty Poxyrlepengroty-mesiory A (reff%%?yylﬁe?’intaﬁ“’é‘ﬁy| met hyl ) di phenyl ani ne
j1) 3-Cyclopentyl oxy-4-met hoxy-4'-methyl-N-(4-pyridyl methyl)diphenyl am ne
kk) 3-Cycl opentyl oxy-N-(2, 6 di chl oro 4- p¥)r| d‘%/t nmet hyl ) - 4- met hoxy 3' -

met hyi di phenyl am ne 11)

2" -G or 0- 3- cycl open Wm@zmtgals;hmaopﬁ,mmﬁmm ine

ge tq/hgf%g'elﬁgﬂ%ggl D (cRsch- cg%eﬁhmbﬁm%}mﬁr {lﬁ\kl wad fdde)i- 14-the1f¢1tpwdg ph@mﬁ %ﬁrgne
nn cl opent yl ox met hox me - 2-

oog 3- gcl (ég@m;bﬁ&wwﬁcﬁ&nw%%dﬂhﬁng@ Fﬁygz‘é ‘}%‘F’;Hé ‘{;%’iﬁg.l Pi%ﬁe“ﬁ

3- Qycl Opeﬁ%ln@ysoiut%nt E?lef‘# % ((g 3@UiniRll ! JRGE LrRE8Y J36<3’Ijbm@ent§m>)xy-4-

3- Cycl ope pyrazinyl met )d| hen amne rr)

4 Vet hoxy - BethBRydaitineN( ;amye. (Withmsnﬂnnlc,) 33- 631§ emmahmxedqhewmy%ﬁ petedy | ami

dropw1se and the rmxrure was stirred for 18 hours. The reaction mixture was diluted with
EtOAc and washed twice with H;0 and extracted with 3 x 15 mL of 3N HCL. The _
combined acid extracts were washed with 15 mL of EtOAc and then carefully neutralized
with 6V NaOH to pH greater than 12. The basic solution was cxtrgcted with 2 x 15 mL
of EtOAc and the combined organic fractions were subsequently washed with 15 mL of
H,0 and brine, dried (MgSOQ.), and concentrated. The residue was purified by
chromatography over silica gel (Biotage Flash 40M) eluting with 25% EtOAc in hexanes.
The matenal was furthér purified by crystailization from hexanes to give 550 mg of a
white solid.. 'H NMR (CDCl;3) §8.61 (s, 1H), 8.49 (d, 1H, ] = 42 Hz), 7.67 (4, 1H, 7.9
Hz), 7.30-7.10 (m, 3H), 6.90-6.80 (m, 4H), 6.80-6.60 (m, 2H), 4.94 (s,- 2H), 4.64 (p, 1H,J
=41 Hz),3.84 (s, 3H), 1.86-1.70 (m, 6H), 1.65-1.45 (m, 2H)."

The following compounds were prepared in a.similar manner as described above:
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-s) Ethyl N-(3-cyclopentyloxy-4-methoxyphenyl)—N—(3-pyridylmgthyl)-ﬁf-aminobenzoate
t) 3;Cyclopeﬁtyloxy-4-methoxy-3’-nitro-N-(?:-pyridylmethyl)diphenylamine
u) 3-Cyciopentyloxy—ét-memoxy-ct'-nitro-N-(S-pyridylmethyl)_diphenylamine
v) N—(B-Cyclopenty[oxy-4-methoxyphenyl)-N-(3?pyridyhnethyl)—l-naphthylamine
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cc) 3-Cyclopentyloxy-3',5 "-dichlo ro-4-methoxy-N-(3-pyridylmethyl)diphenylamine
dd) 3°-Chloro-3-cyclopentyloxy-4’ -ﬂuoro--@-methbxy-Ni{3—pyridylmethyl)diphenylmnine
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tetrazol - 5-yiy cﬁf@r"é’g-%‘ﬁ PYIEH%et hyl ) di phenyl ami ne  ww)

3- Oycl opengd, Oxyc%@E&h:;m,&matMﬁch&m-@qyymgnmwumpmmmymmm e=01- 5-
YTV (3 I;Pn%rl’»lC(Ij}X:Ilc:?;ﬁ:&xtyloxy—ll-ene?go&y?]\w(énmethyl 2-pyridylmethyl)diphenylamine

00) 3-Cyclopentyloxy-4-methoxy-N-(3 -quinolinylmethyl)diphenylamine

pp)3 Cyclopentyioxy-4-methoxy-N-(4-quinoIinyhnethyl)diphenylamine

qg) 3- Cyclopenty]oxy-4-methoxy—N-{2-pyrazmyhnethyl)dlphenylamme

m) 4-Methoxy-3'-methyl-N-(3-pyridylmethyl)-3- -(3- tetrahydroﬁiryloxy)dlphenylamlne

ss) 4-Methoxy-4’ -methyI-N-(3-pyndylmethy1)-3-(3-tetrahyd.rofury}oxy)_d1phenylam1ne

it) 4,4’-Dimethox_y—N-(3-pyﬁdylrne_thyl)~3-(3-tetrahydrofuryloxy)diphenylamine

uu) 3°-Chloro-4-methoxy-N-(3-pyridylmethyl)-3-(3-tetrahydro fﬁryloxy)diphenylamine

vV} 4-Methoxy-.4-f-(4—meﬂ1ylpiperazin-1.—'ylcarbonyl)-N—(3 -pyridylmethyl)-3-(3-
tetréhydroﬁxryloxy)diphenylamine

ww) 3 ’-Cyano%-methoxy—N-G-pyridyhnefhyl)&-((}R)-
tetrahydrofuryloxy)diphenylamine .

xx)3’ -C yano-4-methoxy-N-(3-pyridylmeth yD)-3-((3R)-tetrahydrofuryloxy)diphenylamine

¥y) 3-Cyc10propyimethoxy—4-diﬂuorométhoxy-N-(B-pyridyimethy!)diphenyia.mine

22) 3—Cyc[opentyloxy-4-dif1uoromethoxy—N-(3-pyridyhnethyt)diphenylamine

aaa) LDiﬂuoromethoxy;N-G-pyridylmethyl)—B-(3‘-tetrahydroﬁuy[oxy)diphenylamine

bbb) 3 4-Bis(diﬂuoromethoty)-N—(B-pyridylrneth-yi)diphenglamine

cec)  4-Difluoromethoxy-N-(3- pyndyimethyl) -3-((3R)-
tetrahydrofuryioxy)dmhenylarmne



XXX) _ ‘ ‘

") -Cycl opropyl nmet hoxy-4-di fl uor onet hoxy-3' - (2-(tetrahydropyran-2-yi)-2H
tetrazol -5-yl)-N-(3-pyridyl nethyl)di phenyl arni ne yyy) .

Bi s4~, 4-di fl uoronet hoxy)-')" - (2-(tetrahygdropyran-2~yl)-2Htejyrazo -yl )- N
(3- pyfidyl nethyl)di phenyl am ne zzz) g@ Eﬁgﬁﬁ%ﬁod@ '
3-tert-Butyl di net hyl silyl oxy-4-nethoxy-N-(3-pyridyl nmethyl)di phenyl am ne
aaaa) 3-tert-Butyidinethylsilyloxy-3"-chloro-4-nmethoxy-N('3-

vl . g i 5 ) g
N (3-tert ual ;?3@%%5%@%?@%9? %@%ﬂﬂfgﬁﬁwp&ﬁ? py~i dyl met hyl ) - 3-
am nobenzoattetratpdegfuryloxy)diphenylamine

3- Cycl opent yl oxy-2' -chl or.o- 4- net hoky-N- (3: pyri dylj | ) di phenyl am ne
dddq,d) 3 ( 25§ ndaﬁﬁwwﬂﬂmmmw -@- q%FMh%fﬂgg%h)enyPam he EXAMPLES
i V-(3- I - - . t)~N-(3- i dyl net hyl ) - 3- ami nob i
ari 0 A ol urEaiogr By pesnasy L) T (S-pyri Yl et hvl) - S-am nobenzot ¢

N- ( 3- cycl @ﬁmmyuMxy-cwapmbpmmmm-mﬂm(ometmwipﬂwmwpr@lyhneithblbéhzoat e
in 50 nL of EtOH was treated with 10 nL of 6N NaOH The m xture was
al l owed to STRHAMOSIEPAS hour s, concentrated, and diluted with 50 nL of

H 20. The _ggueqL ' Wel L Cacl e s JiBindrasim D-yidarifnyBings. acidified
with ACORERo ph Y Pt e R Bt ety Ol & b ned
ELOAc fract ipmslylmeeid)diplsdngtimand h 25 nl, of H20 and. 25 nmL of brine, dried

(MyS04), . and concentrated., The residue was. purifje chr t ogr aphy
over Srophpys g- &%&’ﬁﬁ""@é‘f‘ XY ‘r%?tl)‘,\ﬁ?'ﬁg .1@1-5&%?@#9@mc and
hexanes as Q &%ﬂ 4; ife 70% Et OAc over 20 - mnutes) to provide 4.8
g- of a yel ﬁ% ggﬁll, gﬁ%u t allfter drying in vacuo for 12 h at 600C. 60 22

Jul y 2005iii}3’ MR BubDdhdsth Bsilyioxs3 €hdopentylox B4a0eBomsM@r 2H), 7.77-6.71 (m
9H), 4.99 (s, 2H), J =38 H, 1H), 3.34 (s, 3H), 1.86-1.70 (m
6H), 1. 65-1.P4'5‘%_|€7?ﬁ‘3t]2ﬁ6d§§ﬁ§r%ﬁ owi ng conmpounds were prepared in a sinlar
manner  asj;depqL IRy 1ake 'lsiﬁ)loxyd-c?/c):lopentyloxy-4-rnethoxy—N—(3-

N- (3- Cycl opent yl oxy- 4- met’hoXyphenyl ) - N- (3- pyri dyl net hyi ) - 4- anhi nobenzoi c
acid b) pyndylmethyl)diphenylamine

- N-(3- Oyl ppgnt vl oxite £ Ay R S IR RORBY Brieh v PYLBL A it -3-- 3-

' amincbenzoate | .- ' -

111) Ethyl N—(3-cyciopentyloxy-4—diﬂuoromethoxypl'}enyl)-N—(3-pyriFiylmethyl)-%-
aminobenzoate | '

mmrm) Ethyl N-(4—diﬂuoromethoxy—3-(3-tetrahydrofuryloxy)phe_nyl)-N-(3- :
pyﬁdyhﬁethyl)-ﬁi-aminobenzoate

nmm)  Ethyl N-(3,4-Bis(diflucromethoxy)phenyl)-N-(3-pyridylmethyl)-3-aminobenzoate

000) Ethyl N-{4-methoxy-3-({3R)-tetrahydrofuryloxy)phenyl)-N-(3-pyridyimethyl)- -3-
émiﬁobenzoate - _

ppp) _ Ethyl N-(3-cyclopropylmethoxy-4-methoxypheny!)-N-(3-pyridylmethyl)-3-

" aminobenzoate 7 ' o
qqq) 3-CyciopehtyloxyA-methoxy-4’-(2—(‘teu'ahydropwan-Z-yl‘)-ZH-tétrazoi-S-yl)-N-
(3—pyﬁdylmcthyl)diphenylamiﬁe } '
rT) 3-Cyclopentyloxy-4-methoxy-3"-(2-(tetrahydropyran-2 -yt)—ZH-tetra.zol—S-yl)—N -(3-

pyridyimethyl)diphenylamine | . ,
S55)° 4~Methoxy-4f-(2-(tetrahydropyran-ZJj/l)-ZH-tetrazol-5—yl},—N-(,3—pyridylmethyl)-3—
((3R)-tetrahydrofuryloxy)diphenylamine '



ar ni nobenzoic acid c) : '
N-[ 4- Di fl uor onet hoxy- 3- (3-tetrahydrofurylo - - '
am nobenzoi c acid d) Y yioxyphenyl]-f (S-pyridyl methyl)-3-

N- 3, 4- Bi s(di f1 uor onet hoxy) phenyl ) - N-(3-gyri dyl neth ' ' id
yl)-3-amn acid
e) N-[4-Methoxy-3-((3R)-tetrahydrofuryl - - %ﬁ% d5
am nobenzoic acid f) ) g yloxy) phenyl ]~ (3-pyridyl ?(?wl )-3
N- ( 3- Cycl opr opyl nmet hoxy- 4- net hoxyphenyl ) - N- ( 3- [ ' [

\ pyridyl met hyl ) - 4- ohenzoi c
acid g) i) 3-C¥clopr0pylmethoxy-4—memoxy-4’-(2-(tetr‘ah)’dmpﬂan‘z‘Yl)"z}yl‘tgtmz‘)ﬁglyrb'p'
N- (13- Cycl opr opyl net hoxy- 4--di f | uor omet hoxyphenyl ) - N- (3- pyri dyl net hyl ) - 3-
:g goib;anzm c (hcpydd}d)nehhy(l}ziqlmtuyw yl oxy- 4- net hoxyphenyl ) - 3- am nobenzoi c

T -4’ .(2-(tetrahyd -2-yl)-2H-tetrazol-5-y1)-N-(3-

N[ 3- ( 4- CnFBDophBiPromBmsHoYy 4oyt By R s, pyyr)i dy(l et hyl ) - 3-
6[\1I_m( gol&eglzglptr: 82{;??{!‘,\;;%%@1)_32{(3 R)-t%t'rahydrofuryioxy)diphenylamine ' :

(o- oxy-4- met hoxyphenyl ) - N- ( 35 ' i i
acid k) N P89 ( 2340 pydmkpphaxit %W%rﬁ)éﬁiwmf-EN??-r(t'egﬁy%JWQvZ%ﬂ@H“Obe”20' c

(3-pyridyl nmet hyl ) - 3- am hqben. o'ng ' L -
=5y} 2 lamine ' :
N- (4- Met _hoxy-t%@(zﬁl Sé@%(?@c?rmﬁkﬂ yﬁ@ﬂﬁi/d?%%e%yl ]'3 N- (3- pyri dyl met h;ﬁi )53- ani noben
zoi ¢ aci dy Ry %-Cgvc10pentyloxy-4-diﬂuoromethoxy‘df’-(2-(tetrahydropyran-2-yl)-2 -tetrazol-9-
N-[ 4- Met hoxy- 3- ((3R) -t et'r ahydr of ur}/I "oxy) phenyl ] - N-(3-pyri dyl net hyl ) - 3-
am nobenzoi ¢ YeMe3ryridylmethyl)diphenylamine : <
N[ 3-(2- ' -4- - : :
N [3- (2= Vet gyt 0y 4, TEH SRRk eI daings by ha3-n@Habenzoi ¢
© N- [ 4- Met hoxy - 342162 pWEi3ciridgicsthy piphengtaghine N=( 3- pyri dyl ne
. A 2 - t hyl)-3-
am nobenzoi'c acid 61 22 July Zgga ,,E)&%PL%G (_.) F?i—, -:;trazol SY 1)_;\5’(3-
2';”(3’ Cycl Owﬂt yw%dmwﬁ NG e R ﬁe)f%yﬁ) T riobenzoi ¢
pyridylmethyl)diphenylamine , ' A
227) 3~tert-ButyIdimethylsi'Iyloxy-éﬁ-methoxy_—N«B-pyridylrnethyl)c_iiphenylamine
- aaaa) 3-rerr-Butyldimethylsiiyloxy—3’-chloroA—methoxy-N-G- ‘
pyridylméthyl)diphe.nﬂanﬁne |
bbbb} Ethyl N-(3-rerz-butyldimethylsilyioxy-4—metho‘xyphenyI)-N-(S-pyﬁdylmethyl)~3-
aminobenzoate- ' _ '
ceec) 3—Cyclopentyloxy-2’-chlof_o-4-methoxy-N-(3-pyridylmethyl)diphenylamine

dddd) 3-(2'-indanyloxy)-4-methoxy-N-(3-pyridy1methy1)diph¢ny1amine

: EXAMPLE 5
N—(3—Cyclopentyloxy-él—methox){phenyi)-'-N-{3-pyridylﬁlethyl)-3-aminobenzoic acid
A solution of 6.5 g of éthyl N-{3-cyclopentyloxy.~4-rnethoxyphenyl)eN~(3- :
pyridylmethyl)-3-aminobenzoate iﬁ 50 mL of EtOH was treated with 10 mL of 6N

NaOH. The mixture was allowed to stand for 6 hours, concentrated, and diluted with 30

mL of H,0. The aqueous mixture was extracted with 2 x 50 mL of ether, acidified with
AcOH to pH 3, and extracted with 2 x 30 mL of EtOAc. The combined EtOAc fractions.
were washed with 25 mL of H;O and 25 mL of brine, dried (MgSO4)‘,.-and concentrated.
The residue was purified by chromatography over Si0, (35 g RediSep® column} using a
linear gfadient of EtOAc and hexanes as eluant (50% EtOAc to 70% EtOAc over 20 —

minutes) to provide 4.8 g of a yellow solid product after drying in vacuo for 12 h at 60°C.



Tert-Butyl N-(3-cycl opentyl oxy-4-nmet hoxyphenyl)-N-(3-pyridyl methyl)-2-

am nobenzoate (60 ng, 0.13 mml) was taken up in 2 nL 98% form c acid and
heated at 40 C for 4 h. The formc acid was renoved in vacuo and the

resi due was | oaded onto a colum of sidyjca gel (RediSep, 4231%,20'5@
product was eluted with a |inear gradi ent from 40% EtOQAc in xanes to
60% Et OAC in hexanes over 15 mn to yiel d 16 ng of product as a brown
solid. "HNW (CDC13). S 8.47 (d, IH J =4.9), 8.43 (s, 1H), 8.10 (d, 1H,
J= 7. 8)‘Hm7c(mt:13)1$41145fos718m&70 8355@1 QHD ‘M%ﬂ (éQQH)Z’-%((m ZHH) 6. 75
(d, 1H, J = 8. %%)( I—%mr S, 4.54
(p, 1H, 3165(41,13&;-383H271E®5383r6; 3H.D BE6. m(@H) 6 1‘15 2_ﬁ)4o (m 2H) ‘The
fol |l owi ng conpounds were prepared in a simlar rranner as descri bed above:

a) N-(3-cycl opentyl oxy- 4- met hoxyphenyl ) - N-(3-pyri dyl net hyl ) - 3- anmi nobenzoi c
acid b) The following compounds were prepared in a similar manner asdescnbed above:

N- (13- cycl opent yl oxy-4- net hoxyphenyl't)7 N- ( 3- pyri dyl net hyl ) - 6-am noni cotinic
acid EXAMPLE 7 3-Cycl op ropyl net hyl oxy-4-diflu oronet hoxy N-(. 3- py

[yt U ) R L 2ol MO D 80 DUl 0 enzoi aci

t et rahydy, mrfmgk) L& AZToBordtheyphem-anianeridy ey} 8- 26 Mol ) was
di ssol ved9| n( THE (5 ) tyand mL of 1)?] HC% N\T;as added. After 6 h at room
"t enper at ur eminpeengoxtagie  was neutral ized to pH =5 with saturated aqueous

R e T S A Y [0S

concent r at eghihbbet2eitQcidlhe crude residue was | oaded onto a Redi Sep col um-

(10 g, silica gel) and the product _was el uted usi a_linear gradient from
0% MeOHd) nY-E1deRes(diusmmatiopt o pRery AL (Gopsrdylmetiyh- f émgi"@é“@‘@%‘g ‘of product

)+ 7o (RN Rgos SRR R Sy R Y e R ES 157 6 1

J 8 9 HZ)ameoB&mGpc%m(m 3H), 6.87 (dd, 62 22 July 2005 1H J =.8.6 Hz,
2. 5 Hz J 6.9 Hz
1.23 (Zn DJ_W (3—%3yelyp(qﬁylgpﬂioxxyd»gget%l%ypépﬂyl) ?\f 3 pﬁidy?met%yls 4-am1noben201 )

acid
g2) N-(3-Cyclopropylmethoxy-4- dlﬂuoromethoxyphenyl) -N- (3 pyridylmethyl)-3-
aminobenzoic acid
h) N-(3- Cyclopentyloxy—4-rnethoxyphenyl) 3 ammobenzmc acid
i) N-[3-(4-Chlorophenyl)prop-1 yloxy-4—met110‘cypheny1]-N-(B-pyndylmethyl) -3~
aminobenzoic acid _ ‘
), N-(3—Cyclopropy]méth-oxy—4-m¢thoxyphenyl)~N—(-3—pyridylmethyl).{i-aminobenzoic
acid o ‘
k) N-[3-(2;Indanyloxy)—47methoxyphenyl]—N—(B-éyridyhnethy[)-?:«aminobenzoic acid |
1) N-[4-Methoxy-3-(3-tetrahydrofuryloxy)phenyl]-N-(3-pyridyimethyl)-3-amincbenzoic
acid
m) N-[4-Me!'hox'y—.3-((BR)-tetrahydroﬁxrylbxy)phenyl]-N—(3—pyridylmethyl)é?:-
aminobenzoic acid '
n) N-{3-(2-Methoxyethoxy)-4-methoxypheny!]-N-(3-pyridylmethyl)-3-aminobenzoic
acid ' -
0) N-[4-Methoxy-3-(2{2-pyridylethyloxyphenyl]-N-(3-pyridylmethyl)-3-

aminobenzoic acid




The follow ng conmpounds were prepared in a simlar manner as descri bed
above: a) 3-Cycl opentyl oxy-4-net hoxy-N- (3-pyridyl nethyl)-4'-(2Htetrazol -5-
yl ) di phenyl am ne b) ,

3- Cycl opent yl oxy- 4- met hoxy- N- (3-pyridyl qethyl)-3"-(2Htetraggl-5-

yl ) di phenyl ani ne c) ol° 52 51y 2005

4- Met hoxy- N- (13- pyridyl methyl)-3- ((3R) - t et rahydr of uryl oxy)-4'-(2Htetrazol -5
- yl)di phenyl am ne d)

3- Cycl opropyl net hyl oxy- 4- net hoxy- N—(3 pyridyl nethyl)-4'-(2Htetrazol - 5-

yl ) di phenyl am ne e)

4-Di f uororret hoxy- N- ( 3- pyri dyl net hyE)X-@W(P@-@R? tetrahydrofuryl oxy)-4'-(2Hte

trazol - A Imethyt)-2- obenzoic acid
3- ¢ycl opent yT(ggY i’%{“?’fmﬁﬂi?‘r@%ﬂg%y%? §l)r{§/{r(? ngtme 3{) mEHZHI—I-tet razol - 5-
yl') di phenyl ani ng.8Butyl N-(3-cyciopentyloxy-4 -methoxyphenyl)w -(3-pyridylmethyl)-2-

5 Oyl opropyl ety o6y, 4 6L uor omethog e (2 AR il il o 1

Bis-3 4-di LEE hgﬁg{\fy 3@@%){4@@&&%{,&0 dndlthd @LIag Vs ratkd Ghtohenyl am

I ne EXAMPL I"opentyl oxy- 4-net hoxydi p h enyl am ne_ Met hod

A (Ref. QIﬁfL'ﬁnn Br MiiTa gelRRESEp, 4% k).; TMAmgdudRRs eluidwih s linggregradient from
Tetrahedron Lett. 8

8, 39, 2933- 2936.). A slu of 207
42 et hoxy- @%@@H@p@h@wn@&%ﬁﬂ% Fifaac gabeweweﬁﬁéﬁw%m}ﬂ Bla@ioserodgy g
of Ca(QAc)-2 280L o} r B at
room 'Eerrp)asTanlér B’Inaf‘e ﬁﬁg @g&ﬁ?%fﬁd EiHﬂ#ou h' SI sls?:lz-im eﬁeﬂigdzgg&m th
CH2Cl 2, Co*f'ﬁj?r’ftdﬁ(fde@H ﬁedv PHE), fn:@qwbm)cmwmocwhbﬁmr@?b@rmsﬂ 8. UsPrig
Et OAc/ Hexanes (15/8 as.eluant to grow rr? U} d% rle% Hrébduct
“H NMVR ( CDE, 3K, 55-782‘6L 7240 (D242 (B HL"GS‘&SQJ (% 5|4)3), 2(55 ?) o5t
(m 1H), 3In 1&)%53@40@%. 54 (m 8H). 63 22 July 2005

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

a) N—(3-CycIopentyloxy-4—methoxyphenyl)-N—{3-pyridjlmethyl}-&aminobenzoic acid
b) -N-(3-Cyclopentyloxy-,4-methoxyphenyl)—N—(3-py‘n’dylmethyl)-é-aminonicotinic acid
‘ ) ~ EXAMPLE 7
3-Cy'clopropylmethyloxy-4-diﬂu(‘Jromethoxy-N-(B-pyridylmethyl)—4’-
(ZH-tetrazol-SJyl)diphenyiamine
| 3-Cyclop ropylmethoxy—4-diﬂuoromethoxy~N—(3—pyridylrne:hyl)—4'-[2-(_2- _
tetrlahydropyranyl)-zH-tetrazol-S-yl]diphenylamine (1.5 g, 0.26 mmol) was dissolved in
THF (5 mL) and 3 mL of 1N HCl was added. After 6 h at room temperature, the mixture
was neutralized to pH = 5 with saturated aqueous sodium bicarbonate and extracted with
- EtOAc {3x30 th). The EtOAc extracts were combined, washed with brine (50 mL),
dried (MgSQy4), and concentrated in vacuo. The crude residue was loaded onto a RediSep
columnn (10 g, silica gel) and the product was eluted using a linear gradient from 0%
MeOH in EtOAc to 5% MeOH in EtOAc over 20 min to oive 0.96 g of product as a white
powder. 'H NMR (CD;0D) 3 8. 55 (s, LH), 8. 43 (d, 1H, I=49 Hz), 7.65 (d, |H, 8.0Hz),
7.21 {(dd, 1H, J=49Hz, 80Hz) 7.18 (d, 1H, J = 8.9 Hz), 710690(m 3H), 6.87 (dd,




The foll owi ng conpounds were.prepared in a simlar manner as descri bed
above: 3-Cycl opentyl oxy-3', 4-di net hoxydi phenyl am ne

- Chl or o- 3-cycl opent yl oxy- 4- net ho xydi phenyl am ne 3

3- Cycl opent yl oxy- 4- et hoxy- 3" net hyl di phenyl am ne 3-Cyc 99 July 2005
| opent yl oxy-4'-fl uoro-4-net hoxydi phenyl™dm ne 3-Cyc Y

| opent yl oxy- 4- met hoxy-4'-vi nyl di phenyl am ne

3' - Cyano- 3- cycl opent yl oxy- 4- met hoxydi phenyl am ne

4" - Chl or 0-@,%%_9@&”2}55&%5.45 retHoxy db sheny b ari(neH) 3.82 (d, 2H, T = 6.9 Hz),
3- Cycl opent yl oxy- 4, 4~-di rfet hoxydi phenyl anmi ne i)

3- Oycl operit33 oxyid; 60 iox 9HR'0-33mhyHdi phenyl am ne )

3- Cycl opent yl oxy- 4- net hoxy-4' - net hyl di phenyl am ne k)

2' - Chl or o- 3-cycl opent yl oxy- 4- net hoxydi phenyl am ne 1I)

3- Cycl openty wids i RAXVeie 4cpifi a\shmiiler manner as described above:
3- Cycl opent yllrgégo:l%}vrlré% ﬁ%@%' -tri H?ﬁ%h‘r{onet hyl di phenyl am ne n)

3- Cycl opent yl oxy-4-net hoxy-4'-trifl uoronet hyl di phenyl am ne 0)

3-Cycl opentyl oxy-2', 5' -di.pet hyl - 4- pet hb Lphenyl am ne. EXAMPLE 8 (Met hod B)
3- Oycl opedt y1{GRE{ePARMNGRY I éﬁé\féﬁg@%ﬁgﬁ % ?glngggenv Chem Int. Ed.,
1995, 34(17) 348;13mke) A mxture of 207 'ng of

3-cycl opentyygéé- 4-y}ret hgxyani line, 204 m% of i od,g&)zgrgzene, 115 nmg of NaOQ:Bu,
9 ng of Pd2y)dBa) R lopkatyiexysd-RetorsiN-8 -ayify imethy)-1 §&2%845" conbi ned and
warnmed wth ;tj H:-i Q%?Io 100' C for 4h. The m xture was cooled to roomtenp,
di | uted wit hYDSPREDYIGF 8 0Ac and washed with 10 nL of H20, 10 nL of bri ne,

dried (MySO4) sBdo; eRridgirashy IFDg (IR ek dateydratar o y)#4’ ¢@HBytraznlomat ogr aphy
over Si Q2 %i ng %}E%Aﬂg?hexgges (5/95) as eluant to provide 84 ng of the
desired prodybdiphddahsiel owi ng conpounds were prepared in a sinmlar manner

as descr‘i chd3?83%\(0%rgéyh%%th‘%rﬂ)lﬂ—@«r?lgéxoxy-lv-(3—pyﬁdylmethyl)-él’~{?.H-tetrazol-5-

yl)diphenylamine SR '

e) 4*Diﬂuoromethoxy-N—(3-pyridylmethyl)-i%-((3R)—tetrahydrofuryioxy)-4’-(ZH-tetrazol-
5-yl)diphenylamine , _

f) -3-Cyclopentyloxy-4-diﬂuromethoxy-N-(3-pyrldy1methyi)—4’-(ZH-tetrazol-S-
yl)diphenylamine | | : -

g 3 -Cyclopropylmethyloxy—4-diﬂuor0meth6ng-N-(3‘-pyridy}methyl)-3 ’-(2H-tetrazol-5--
yl)diphenyiamine '. '

h) Bis-3,4-diﬂuoromethoxy-Nf(3-pyridylmethyl)—4’-(2H-tetrazol-S-yl)diphenyIarpine '

EXAMPLE 8 (Method A) .
3-Cyclopentyloxy-4-methoxydipheaylamine
Method A. (Ref. Chan, D.M.T.; Monaco, K.L.; Wang, R.P.; Winters, M.P,

Tetrahedron Lett., 1998, 39, 2933-2936.). A slurry of 207 mg of 4-methoxy-3-
cyciopentyloxyahiline, 280 mg of phenylboronic acid, 182 mg of Cu(OQAc),, 280 L of -
Et;N and 4.0 mL of CH?CI'Z was stirred for 20 h at room temp. The black mixture was
filtered through silica eluting with CH,Cl,, concentrated, and purified by
chromatoghraphy over SiO; using EtOAc/Hexanes (15/85) as eluant to provide 75 mgof
the desired product. '"H NMR (CDCly) 7.26-7.2_0 (m, 2H), 6.94-6.63 (m, 6H), 5.50 (s
1H), 4.7-1 (m, 1H), 3:82 (s, 3H), 1.89-1.54 (m, 8H). '




a) 3-Cycl opentyl oxy-4- et hoxy-2', 4' -di net hyl di phenyl ami ne b)

3- Cycl opent yl oxy-2', 5" -di net hyl - 4- net hoxydi phenyl am ne ¢)

3- Cycl opent yl oxy-2", 3' -di net hyl - 4- net hoxydi phenyl am ne d)

3- Cycl opentyl oxy- 3", 4' -di net hyl - 4- net hoxydi phenyl am ne e)

3- Cycl opentyl oxy- 3", 4' - net hyl enedi oxydi%%enyl am ne f) 22 July 2005

4' -tert-Butyl -3-cycl opentyl oxy- 4-nmet hoxydi phenyl am ne Q)

3- Cycl opent yl oxy- 3", 4' -di chl or o- 4- net hoxydi phenyl am ne h)

3- Cycl opentyl oxy-2", 3" -di chl or o- 4- net hoxydi phenyl am ne EXAVPLE 8 (Method O

3-Cycl open tyloxy-2',4,5" -trinmet hoxydi phenyl.am n : Bovd xt ure of
Pd( dppf ) C12 (r@.e@@lsnwmpgmswd%wﬂ?jw%?”?‘g%%%mm%ﬁ%%%S’F%ﬁ‘g)mgnd NaCt Bu
(0.70 mol, 1.4 equivalents) and 1.0 nL THE was added 1-

br ono- 2, 5- di net hoxybenzene (0.55 mmol, 1.1 equivalents) followed by 1.0 niL

of a 0.5M)saled ngﬁoxépy’ya:timpﬂmmmhyn)dmnmﬂhoxyani line in THF. The
m xture was heated to 0 C for 3 haqur iluted with ether and washed

s.and
Wi th H2O abd 3nGhirso-3deycdapepivipac)-met ﬁ&dlﬁﬂw Yt ed.. The crude residue
was purified._b hr omat i \ Svidisien9Biminé Bi ot age Fl ash 12) el uting
with 15% E‘fe)O&é()“Y‘ﬁo}heé’x@%’gg% ;&ﬁﬂeogoffngmy&\éﬁcgg ounds were prepared in a
simlar magneLc oS 6k Pedfladroviemetdpxydiphenylamne ‘
N- ( 3- Cycl opent yl oxy- 4- net hox‘%@{lenél %H‘é ri j I aréi ne 'b)
3- COycl openely|3eikyclopentylogy-fagtae ok y H‘@F/}?‘FY c)
N- (3- Cycl openy, yl oxy-4- eNflekoRs@ididname ne  d)
N- ( 3- Oycl oge%{#y&§-’4‘3};ﬁ%§p%8§%genyie) - SY% r?gl inyl amine e)
(3 Gy el o o maoh il anl e 0)
- Cycl opent yl oxy- 4- net hoxyphe =1-n . amne ¢

3- Cycl opengylbéyclape@rlﬁwf‘zﬁ-'ﬁgl‘- tg%%%ﬁ&%ﬁ%“%ne h)
3- Cycl opentyl pxy-:2' - [ Q- AethBal-hoxpthsidipRuidhphenyl am ne i)
3- Cycl openf)ylfggégﬁp?é{%ﬁg o-'%? n‘gﬁrﬁoxy- 45- r.rlg?hyl di.phenyl amne j)-
N- (3- Oycl operd-ghobsyertylory-#eangthbrens |- pehyidphisrydmiyt am ne

k) 2’-Chloro—3-cyclopentyloxy-4-methoxydiphenYlamiﬂe

1) 3-Cyc10pentyloxy-2’,4-dimethokydiphenyiamin§ |

m) 3-cyc1opentyloxy-4-methoxy-3’-tn'ﬂuoromethyldiphenylamine

n) 3-Cyclope ntyloxy-4-methoxy-4’-uiﬂuoromethyldiphenylamine

0) S-Cyclopentyloxy-z’,5’-dhnemy1-4-meﬂ1bxydiphényIamine '

EXAMPLE 8 (Method B) |
‘ 3-Cyclopen-fyloxy-4-met?ﬁoxydiphenylamine

Metho&B (Angerw Chem. Int. Ed., 1995, 34(17), 1348-1351.) A mixmre of 207
mg of 3-cyclopentyloxy-4-methoxyaniline, 204 mg of iodobenzene, 115 mg of NaOtBu,
9 mg of Pdy(dba);, 12 mg of P(o-tol); and 7 mL of toluene was combined and warmed '
with stirring to 100.°C for 4h. The mixture was cooled to room temp, diluted with 25 mL
of EtQAc and V\;fﬁshed with 10 mL of H20, 10 mL of brine., dried (MgS0s) and
concentrated. The residue was purified by chromatography over SiO, using

EtOAc/hexanes (5/95) as eluant to provide'84 mg of the desired product.

The following compounds were prepared in a similar manner as described abover




65 22 July 2005 k) 3-Cycl opentyl oxy-3',5, -dichloro-4-nethoxydi phenyl am ne
1) 3-Cycl opentyl oxy-2'-et hyl -4-nmet hoxydi phenyl am ne m _
4' - Chl or o- 3- cycl opent yl oxy-3' - f | uor o- 4- met hoxydi phenyl am ne n)

N-(3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 4-44soqui nol i nyl ami ne @) July 2005

N-(3- Cycl opent yl oxy- 4- net hoxyphenyl )-2-pyr azi nyl am ne p)

N- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) =5- pyri m di nyl am ne Q)

N- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-isoquinolinylamne r)

N ( 3- | I b N
(S(Q/ggp f?f‘%“?’fﬁ% %&Pﬁa‘ﬂ% r%lﬁdgwg%lsﬁigf}\ﬂ%e t)ene °)

N- (3- Cyc: ageex@ycwﬁt%?cddytz LﬁOxdmmeﬂhh Bbﬁmmwﬁ)pf@ﬂﬂymﬂﬁyl amne u)

N-( 3- t t

N (3 Orol Ghr SPMMRRIIRA & PO TR IR Dy dyl ani e w
N-(4-Meth Ariarey jedyl

N-g4 D fl 8 ?’Oﬁc‘gﬁ:ﬁd? E’%‘% glﬂ'[dg%ﬂrzla Lg)r%f ur?ﬁgﬁ?p Igﬁﬂnyﬂl ) y3a£)nyp?d§l) amne vy) -

Et hyl N(%}C}({I}QW&’GMW 4¢’nmmyixwmﬁipﬁesylamnﬂ)benzoate z)

3- Cycl opent yl oxy-4 NN- di met hyl ami no% t hoxydi phenyl am ne aa) _

N- ( 3- Cycl o%eﬁt'gﬁfrfoﬁyty Sreielen EYW‘F'}‘E O @3’9 @ri dyl )ani ne bb) Met hyl
N-(3-cyclo 4- et ho ] ate cc) tert-Butyl

N (3-cycl o% ﬁt(éf @3@2}{ Q’IWtﬂoq?(xidg e%él métho’il gﬁ%@%ﬁhﬁate dd) 2' -Amno-3 -c

yc | opent yyoxye ki thﬁ/m%dl W@iﬁjﬂlﬁmmmeéﬁ)(ydlphenylamme
3- Cycl opentyl oxy- 4- met hoxy-3' - (1- pht hal i m do) di phenyl am ne ff) :
3- Cycl opent yl oxy-4-met hoxy-3' - (2-(2-tetrahydropyranyl)-2Htetrazol - 5-

yl ] di phenyl am ne EXAMPLE 9. (1\/5@{%@ g (M&ggb@ent yl oxy- 4- net hoxy-

N- et hyl di phenyl ami ne To a soluiion o
3- cycl opent y( oxy- 4- methQyyidpaitgtoxlyadijie-teingethgyydpleaiviamine  in 3 nL of THE

at 0 Cvas addeb?ieglog% r’}iB aor];nxture o%@gﬁa-r% 22(0 OI}St ol uIe @melJ?%pEf’t(Hﬁ‘/‘Sc}Hmol,
'3dppf/Pd) and NaOtBu (0.70 mmol, 1.4 equivalents) and 1.0 mL THF was added 1-

bromo-2,5-dimethoxybenzene (0.55 mmol, 1.1 equivalents) followed by 1.0 mL of a
0.5M solution of 3-cyciopentyioxy-ﬁl—fnethoxyaniline in THF. The mixture was heated to
60 °C for 3 hours and diluted with ether and washed with H,O and brine, dried (MgSOs),
and conceﬁtrated. _The crude residue was punfied 'by chromatography over silica gel

(Biotage Flash 12) eluting with 15% EtOAc i-n: hexanes:
The following compounds were prepared in a similar manner as described above:

a) N—(3-Cyclopentyloxy-#methpxyphenyl)-—%pyﬁdylgrrﬁne

b) 3-Cyclopentyloxy—2',4’,4-nimethoxydiphenylamine _

¢) N-(3-Cyclopentyloxy-4-methoxyphenyl)-2-pyridylamine

d) N—(3-Cyclopgnty[oxy—zi-methoxyphenyl)-S-quinolinylamine |

e) N-(3—Cyclopentyloxy—4-methoxyphenyl)-2-naphthylamine |

13 N-(J-Cyclopentylbxy—4-methbxvpheﬁy!)-1-naphthylamine

g) -Cyclopenty!oxy—él’ -ethyl-4- methoxydlphenylamme

h) 3-Cyclopenty[oxy~2 -fluoro-4- methoxy-S’-methyidlphenylammc
1) 3-Cyclopentyloxy-3’ ~ﬂuoro-4—methoxy—4’-m_gthyldlphenylamme

) .N-(B-Cyciopentyloxy—4—metﬁoxypheriyl)-2-pyﬁmidinylamine



was stirred at 0 Cfor 0.5 h and 2.0 equival ents of iodonmethane was added
and the 66 22 July 2005 reaction m xture was warnmed to room tenperature.
Upon reaction conpletion as indicated by TLC, 10 nL of Et OAc was added and
the mxture was washed with 3 nl of H3 3 mL of brine, drigd,(Miet) and
concentrated. The crude residue was purified by colum chromatography
(Biotage flash 12) using 5% Et QAc i n hexanes as eluant. The foll ow ng
conpounds were prepared in a simlar manner as descri bed above: a)

3- Q/c: ope nk)y:396{yclbbe&ﬂtyhﬁky-él,mibhinw-pwéfjnygéi@ﬁmi;ﬁ?me
3- Cycl opent yl oxy-4- met hoxy-N-. (1- pr,0 | phenyl am ne c
3- gcl oBen9§I%ng’ldﬂpeﬁéﬂﬁw(é'-‘F\F-hﬁ’i('*f“?%ncg‘ﬁélﬁb?@gw di phenyl Zim' ne d)

N- Benzyl - 3= ¢yl nt = 4= Xy i ) lami

3 Oyl opentyl oot A vt e e 1)

3- Q/c: openﬁ)y:M{QtC{lrelﬁpéx{}t@b@;{y%?@thpwﬂiglyslﬂ)féﬂi%:u)rgﬁllpﬂ@m}l{mm' ne g%) _

3- Cycl opent yl oxy-4- net hoxy- N- ( 3- pyri t L phenyl arriine

3- Qycl open‘?)yINJQ{?CKGlﬁﬁ?ﬂ&@?yﬁ‘llgthg%ypﬁﬁ%lggﬂ%ﬁrw%BS’?F] di phenyl amine i)
N- ( 3- Cycl opent.H_exy-4: ) Q,}élp'}] -tﬁ,},‘nﬂ insRepheol i nyl amne )

N ( 3- Cycl o@eﬂa g%lpﬁ?r{rgﬁ)ﬁ %ﬁ%ﬁ%nw )-%lﬁgnzyl Tilﬁ?soqqi nohnyl am ne k)

N ( 3- Cycl ogem-y3-Opytodertpiohpxymbtboyipheny rétisnguinplingsgutaol i nyl ami ne 1)
N ( 3- Cycl opent yl oxy- 4- met hoxyphenyl ) - N-.pr.opyl -4-i saoqui nol i nyl am ne

N- E 3- gcl o\l'co)e -&gipa@w&oms%fﬁaﬁﬂé@mtﬁiﬁﬁmwh&l hyl ) - N Y(-4- "
yri dyl met' Ryl adm o ' -4-pvridvlami

Rﬁ/( 3- >cl,ycl o grll\% %Q@PQ%%}O%‘@%%@%' e P onu hot i nyl ) - N- ( 3-

pyri dyl met HyIN-a3Cyelopntyloxy-4-difluoromethoxyphenyl)- -pyridylarine

N (3 Orcl ogent vl oo 4. 1t O yRe Y Dbl el yhBpilaglo - - (5-

pyrim di ny#) -
N-(3- )Q' cl openy.yl-eXttoprdpitayBReawludtofhZthoxytenp ) pidyBapye i dyl met hyt ) ami
q

N (3-Oycl opp¥i-dihatrb{ Mg el AR R syl PP RER Ry i dyl et hyl) ani ne
N (3- Oyet oV BIg s R RBR T ISR RS TE  ret y1 ari e

y) Ethyi N—(3-cyciopentyloxy-4-meth0xyphenyl)-3-aminobenzoate

z) 3-Cyclopentyloxy—4’-(N,N—dimethylamino)—4—methoxydiphenylamine

aa) N—(3-CycIopentyloxy-él--methoxyphényl)—B-(S-methoxypyﬁdyl)amine

bb) Methyl N—(3-cyc10pentyloxy—4—methoxypheny1)—2ia;minom'cotinate

cc) tert-Butyl N—{3-cyclopentyloxy—fl—methoxyphenyl)-6—a.minonicotinate ]

dd) 2’-Amino-3-cyclopentyloxy-4-methoxydiphenylamine

ee) 3-Cyc lopentyiox y-4-methoxy-3"-(1 -phthalimido)diphenjdamine

ff) 3-Cyc1opentyloxy-f4-methoxy-3’-[2-(2—tetrah§dropyranyl)-ZH-tetraz'ol-S-

yl]diphenylamine

EXAMPLE 9 (Method A)
3-Cyclopentyloxy-4-methoxy- N-methyldiphenylamine
~ To asolution of 3-cyclopentyloxy-4-methoxydiphenylamine (70 mg, 0.25 mmol)

in 3 mL of THF at 0 °C was added 0.55 mL of 0.5 M KN(TMS); in toluene. The soiution

‘was stirred at 0 °C for 0.5 h and 2.0 cquivalenﬁs of iodomethane was added and the




S)

N- - ( 3- Cycl opent yl oxy- 4- net hoxyphenyl )-N-(4-pyridyl)-N-(3-pyridyl methyl)amn
e t) tern-Butyl N-(3-cyclopentyl oxy-4-nmethoxyphenyl)-N(3-pyridytnmethyl)-6
am noni "cotinate 67 22 July 2005 u) 22 July 2005

N- ( 3- Oycl opr opyl met hoxy- 4- et hoxypheny!%- N- (3- pyri dyl ) - N- (3

pyri dyl net hyl ) am ne v)

N- (4- Met hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) - N- (3- pyri dyl ) - N- ( 3-
pyri dyl m?éﬂhé@ﬁiﬂﬁ?re‘@as warmed to room temperature. Upon reaction completion as

N- ( 3- Cycl opent yl ox di f1 uor onet hoxyphenyl) - N- rid
py§ I d)c/Al/ mTHIF:)dmﬂllgdd:m %TerI)O mL of EtOQAc was >f;.gd-s:cl a>111d)the mgxtu eywas »Mxeé\k wgt% 3 mL of

N S YO BROPR IR ate IS0 SRELARBIPRENY e dhbiraiit ok bubiiedby

N (4-Difl eaﬁﬁﬁe&mzuo%agm@@gé Al biity 5oxRiDrenin hexbhdsds pjuantly| ) - N- ( 3-
pyridyl net hyl)am ne.z
N-(4-Chl oro-3-pyridyl methyl)-N-(3-cycl opentyl oxy-4-met hoxyphenyl ) -N-(2-

pyridyl)am above:

R (37 T opel PR Ying SAEPAER SHER PIoPRe 42 sy magmer 25 despribed abover (2
pyri dyl)am ne bb)

3- Cycl opent yl oxy- 4- net hoxy- N- (2-t hi azol yl met hyl ) di phenyl am ne cc) ‘
N- ( 2- Chl orb- BprlnpdwlnEYﬁzjlﬁ!@lyls‘L-W&Oé YERRSNYBANG - et hoxydi phenyl ami ne  dd)

BXANRLE o0 MEERBP R A B R O3 Gyt apen Tyl -4 meth
oxy pb encyl3. cl>lc16§exﬁyw%dyméth@qnw [m—(ﬁ-pﬁen;a‘ogyi]) Jdiphenyledine |
(3-cycl opent yl oxy- 4- net phe llamine (30 ng,- 0.210 nmml) and
4- chl or opidt ;Beném?owﬂ@eﬁ{v F’GFhOde‘é ‘PB@'}/ 78§, 25 ol ) was  dissol ved in
ol §1&2%%@@%%%%W—%ﬂa%?f’a’ﬁ Gl PR Amigt | i spersion. 1.3
t enper at ufg, 3-yelopentyloxy-4-methoxy-N-(2-pyridylmethyl)diphenylamine

2) 3-Cycl‘opentyloxy-ét-methox.y-N-G—pyridylm:thyl)_diﬁhenyla:ﬁine

h) 3-Cyclopentyloxy-4-met]mxy—N-[3-(3-pyridyl)-1-pmpyl]diphenylamine

‘i) N~(3~Cyclopentyloxy-4—methoxypheny1)-N-ethyi-4-isoqﬁinolinylamine '

D N—(3-Cyc1opentyloxy-4;‘-tncthoxyphenyl‘)-N-bcnzfl-4-isoqui’nolinyl-arnine

4] N-(3—Cyclopentyloxy-4~methoiyphenyl);N-methy1-4-isoquinolinylamine

). N-(3- Cyclopentyloxy-4;mcthoxy‘phenyl)—N—propyl-d--isoquinolinylamine

m) N-(3- Cyclopentyloxy—ét—meﬂ‘xoxyphenyl) N-(4-1soqu1nohnyl)—N (4-

pyndylmethyl)amme '

ﬁ) N-{.:-Cvclopentyloxy-4-methoxypheﬂyl)—N-(4-isoquinolinyl)-_N-(B-

. pyridylmethyl}amine

o) N-(3- Cyclopentyloxy-df-methoxyphenyl) -N-(3-pyridylmethyl)-N-{5-
‘ pyrimidinyl)amnine |

P) N—(3-Cyclopentyloxy—'4'-methoxyphenyi)-N-(2-pyrazinYl)-N—(3—pyridyimethyl)amine
Q) N—(3-Cyclopentyloxy-4-memo'xyphenyi)-N—(2-pyridyl)—N-(3-pyridyhnethyl)amine
r) N-(3-Cyclopentyloxy—4-methoxyphenyi)-N—(3—pyridyl)—N—(B-py'ridylmethyl)amine
s} AN-(3-Cyclopentyloxy—4-methoxypheny[)-N-(4-pyridy1)—N—(3—pyridylmethyl)amine
t) tert-Butyl N—(B;cycIopentyloxy-4-*nethoxyphenyi)—N—(3-pyridylméthyi)-6~

aminonicotinate




m xture was poured into 25 nL ice water. The m xture was extracted with
EtOQAc (2 x 15 nL) and the Et QAc extracts were conbi ned, washed with brine
(15 m), dried (M SO), and concentrated in vacua The crude residue was

| oaded onto a Redi Sep colum (4.2 g, s ﬂ ica gel) and the prﬁ%fs}z S '
eluted with 15% EtOAc in hexanes to gi ve 20 mg of product as a‘yellow
crystalline solid. "HNW (CDC3) 58.61 (s, IIl), 8.34-(d, 1H J =5.3
Hz), 8.17 (d, IH 5.0 Hz), 7.33 (m 1H), 7.25 (m IH), 6.83 (d, 1H, J =
8.5), 68 23 Jﬂ(ﬂcgél@?rc@ PGtk Sky-4-HhethbxyptEnG)):N-G3-BIride)-Mady, 6.62 (m I4+), .
6.42 (d, 1H 3= 8.6). 78.31 (9, 2H), 4.63 (p, 1H J = 4.12 Hz), 3.83 (s,
3H), 1.86-1. i@n@ﬁmeﬂﬂ)l)anﬁn65 1.45 (m 2H). The foll owi ng conpounds were
prepared i |.a Y (13-

5 A7 E o(di 1 QbRoMERE %%—tetrﬁwﬂ%%*&%&% R Byriay)- 10

(4-chl oro- 3- -(2- (tetrahydropyran 2-

yl)-2Htet ra?ﬁl gﬂyﬁl phenyl am ne |

3, 4-Bi s(di#) @b@b@mlbmybwﬂﬂlﬁmfﬁwmxmﬁmm HW@YQS’N'((?’Z (tetrahydropyra
n-2- yl)-2Htetr zo | -5- di phenyl am ne EXAMPLE 10 3- Cycl open

tyl oxy- 4- met RERY H“"lﬂ"ﬁ}‘i"%n (3-pyridyl met hyl ) - N-3-(4-pyridyl)benzan de To
a soluti Ny ow_g_@d@,g%g gwr%ofﬁiﬁélWh&ﬁW)-)V -3y PEV-BA net hyl ) - 3-
am nobenzoi'c a ny, nmol ) and pyBOP (40 ng. 0.08 mml) in CH2Cl 2
(2 n) at rcwrrdylmqﬂwl};amn@ was added dii sopropyl et hyI amine (20 L, 0.11

1). Aft t ; 3ol
ggge%:l and ¥ évfﬁt?ffﬁj %f T(g%/z\gcf ;ﬁg?d;f%) %%hﬂ‘ieﬂ%zue m X llﬁ}g) )\i/\j/ag(snglol Lt \évgs
with Et OAc (%@n a\ﬁﬁﬁé‘led with water. (2 X 15 m_) and brine (15 nli),
dried (MgSO4

and concentrated in vacu esi du | oaded
onto a RedI)Sé\{a(‘thLﬂm-3(W@Y§net§Ylp1cha’"@/§i)°)P E‘J"t?h‘fe ﬁt?&a@i‘ “\)@ eluted with

a linear gradi egtnf rom 40% Et OAc in hexanes to 60% Et CAc i'n hexanes over

15 mnto g| of product. tH NivlR (CDCl3). S 8.70-8.40 m 3H) 8.24
(s, IH, Za)iv?-(a( 8lycldgintRo0y-kanethdk ypBer)SH-(¢metlyly 3-pyriddmptind -y - 6. 88
(d, 2H, J =8.5), 6.80- 6.65 (m 3H), 4.98 (s, 2H), 4.66 (p, 1H J 41

Hz), 3.86 (spyaiivl)almmse 1.70 (m 6H), 1.65-1.45 (m 2H).
bb) 3-Cyclopentyloxy-4-methoxy-N-(2- -thiazolylmethyl)diphenylamine

ce) N—(2-Ch10ro-3-pyridylmethyl)-B-cyclopentyloﬁyA‘methoxydiphenjlamine
dd) N-(6-Chloro-3-pyridyimethyl)-3-c yclopentyio;y—4-methoxydiphen ylamine
EXAMPLE 9 (Method B)
N-4-Chloro-3-pyridylmetayl)-/V-(3-cyciopentyl-4~
methaxyphenyl)-N-(2-pyridyl)amine
To a solution of (3-cycl_opentyloxy-#methoxyphenyl)-2~pyrid'ylamine (30 mg,

0.10 mmol) and 4-chloropicolyl chloride hydro_chloride (50 mg, 0.23 mmol) was

dissolved in DMF (1 mL) and sodium hydride (50 mg of a2 60% mineral oi} dispersion,

1.3 mmol) was added in small portions. Aﬁer stirring for 1h at room tlemperamre,,the

mixfure was poﬁred into 25 mL ice water. The mixture was extracted with EtOAc (2 x

15 mL) and the EtOAc extracts were combined, washed with brine (15 mL), dried

(MgS0Qy), and concentrated in vacuo. ‘The crude residue was loaded onto a RediSep

column {4.2 g, silica gel) and the product was eluted with 15% EtOAc in hexanes to give
20 mg of producf as a yellow crystailine solid. 'H NMR (CDCly) & 8.61 (s, 1H), 8.34°(d,

| tH, ] =53 Hz), 8.17 (d,‘ 1H, 5.0 Hz), 7.33 (m, l-H), 7.25 (m, 1H), 6.83 (d, 1H, I =8.5),-



The foll ow ng conmpounds were prepared in a simlar manner as descri bed
above: a) 3-(3-C

ycl opent yl oxy- 4- met hoxyani |l i no) - N- (3-pyridyl methyt)-N 3-{3-(N, N

di met hyl am no) prop- | -yt]benzam de b) -
3- Cycl opent yl oxy-4-i net hoxy-3' - (4- net hy?spi perazin-1-yl car bonz;;ljfllyl\lz-o(og- p. -
yri dyl met hyl ) di phenyl am ne 69 22 July 2005 c)

3- Cycl opent yl oxy-4-di fl uor onet hoxy-4' - (4- et hyl pi perazi n-1-yl carbonyl )-N-. (

3- pyridyl gethyl)diph | i N - ,

3- Cycl open?‘?% E;X(,yl_ jrre?ﬁ%ﬁ?i’sel(@ réné,\st2 r%?r |¢1)I|~I e6r'%2zgdh-lﬁ-’ §| cga?)bgﬁél(f’-%@( %6 3 _

pyri dyl met iyl }; 3=(312 By, 3pds G HHUL 363l Xy, ceH)phesyll 4ninn 2 HEXAMPLE 11 The
fol |l owi ng conpounds were prepared in a simlar fashion as described in

Exanple 2: a) o '

4' - Am no- 3- cygl ntyl oxy-4- met hoxy- N ( 3~ pyri t dj | am.ne b)

3' - Ami no- 3- c@egggﬁ%#&?émﬁgﬁt%%iér-eRE'%g-u%Fllﬂgﬁ:ﬁatﬂ%\{ %5046% e yl%ﬁlﬁe c)
3' - Ami no- 3- cycl opropyl met hoxy- 4- net hoxy- N- ( 3- pyri dyl net hyl ) di phenyl am ne

d) 3'-Am no-4-net hoxy-N-(3-pyridyl met hyl )-3-[1(3R)-' ,

t et r ahydr oflusyd-BisiJidinpearsyhcin -Ae(AEuavrt e i yimedy bt D rtsiradxdronytaferh an
esu | fonyl ' anj -4- - -pyridyi net hyl)-di phenyl amne To a -

sol ution of %ﬁ%‘%ﬁ%ﬁg&@ﬁ?@%ﬁ@?@éy- 4- met hoxy- N- ( 3- pyri dyl net hyl ) - .

di phenyl angng 4 B%(@BuometioXHPIN{4iBeteRTh 2rif Antedyl Rt - (20Qeritsdpgyedn2 e Was
added pyridine (20 mcroliters, 0,24 mol) followed by nethanesul fonyl
-chloride (15YUmilrterazpkdydphem/igmse) and the nixture was all owed to
stand.at roomtenperature for 16 h. The m xture was diluted with ether (50

m.) and washed with water (25 nL) and brine (25 nmL), dried (MgS™), and
concentrated. The crude residue wasgxaM¥FiLEdoby fl ash

3-Cyciopentyloxy-ct-methoxyanilino«N-(3~pyridylr_nethy!)—N-B-(4-pyridyl)benzamide
To a solution of N—'(3-cyclopeﬁtyloxy—4-mefhoxyphenyl)-N-(3—pyridylmethyI)—3—

aminobenzoic a;cid (20 mg, 0.05 mmol) and pyBOP (40 mg. 0.08 mmol) in CH,Clz (2

- ml) at room temperature was added diisopropylethylamine (20 L, 0.11 mmol). After
stirring for 15 min, 4-aminopyridine ( 15mg, 0.15 inmol) was added and the mixture was
allowed to stir 16 h. The mixture was diluted with EtOA¢ (25 mL) and washed with
water (2 x 15 mL) and brine (15 mL), dried (MgSQy), and concentrated in vacuo. The
crude residue was loaded onto a RediSep column (4.2 g, silica gel) and the product was
eluted with a linear gradient from 40% EtOAc in hexanes to 60% EtOAc in hexanes over
.13 min to give 22 mg of product. 'H NMR (CDCly) 8 8.70-8.40 (m, 3H), 8.24 (s, 1H),
7.72 (d, 1H, 9.0 Hz), 7.68-7.55 {(m, 2H), 7.30-7.20 (m, 1H), 6.88 (d, 2H, ] = 8.5}, 6.80-
6.65 (m, 3H), 4.98 (s, 2H), 4.66 (p, 1H, ] =4.1 Hz), 3.86 (s, 3H), 1.86-1.70 (m, 6H),
1.65-1.45 (m, 2H). '

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

a) j-(S-Cyclopenty!oxy—4—mc_:thoxyaniIino)-N—(3-pyﬁdyimethy[)—N~3—[3-{MN—
dimethylamino)prop-1-yl]benzamide o _

bj 3-Cyclopentyloxy-4-methoxy-3'-(4-methylpiperazin-1i-ylcarbonyl)-N-(3-
pyridylmethyl}diphenylamine ' ' |




col um chr omat ography (4.2 g Redi Sep colum, silica gel) eluting with a

| inear gradient from 45% Et OAc i n hexanes to 60% Et OAc i n hexanes over 20
mn-to yield 41 ng of product. "H NWR (CDCI3) S 8.51 (s, 1H), 8.41 (d, 1H,
J =4.8 H), 7.56 (d, 1H, 7.9 Hz), 7.1 (m IH, 6.98 (d, 3h; 2009 0 Hz)
6.80-6.60 (m 6H), 4 82 (s, 2H), 4.56 (p, IH, J = 4.0 Hz), g“é’ ,
2.86 (s, 3H), 1.86-1.70 (m 6H), 1.65-1.45 (m 2H). 70 22 July 2005 The

2 3- Cyol opt ﬁ@‘&&%ﬁexﬁﬁroiy%éﬁﬁﬁérﬁ% e ey ol psatbeny G 200V

pyri dyl met hyl).di
3- Cycl opent ylﬁﬁdgﬁﬁ %ﬁl&%mﬁwe propanesul fonyl am no) - N- ( 3-
pyri dyi et byl}ﬁyﬁbpmwlamy-ﬂenet))oxy--t -(4-methylpiperazin-1 -ylcarbonyl)-N-(3-

1- But anesul fonyl am no X t hoxy- N-( 3-
pyr |( dyl et hy! WFE{H%%W%?H&&E‘B@%’%W%“ nlex;?) lehenn?amlney (
3' - Benzyl sul f onyl am no- 3- cycl opent yl oxy- 4-met hoxy-N-(3- p
yri dyl net hyl') di phenyl am ne e)
3" -Acetariiido-3-cycl opentyl oxy-4-net hoxy- N-(3-pyridyl met hyl ) di phenyl am ne
t) 3-Cycl opentyl oxy-4'-ethanesul fonyl am no- 4- met hoxy- N- ( 3-
pyri dyl met hyl ) di phenyl am ne Q)
3- Cycl opent yl oxy- 4- met hoxy-4' - (1- prgmqﬁgbflqnyl am no) - N- ( 3-
pyri dyl met hyl ) di phenyl am i ne h)
3- Cycl opr opy | Tietthibaoying comtphamissudre prﬁptﬂamm o-sumiiartfAgige: NQ@cnbed n E‘iample
pyridyl met byl ) di phenyl am ne i)
4-Di f | uor ofret hoxy- 3' - et hanesul f onyl am no- N- ( 3- pyri dyl et hyl ) - 3- [(SR)

t et r ahydr ofyurgyl axphai-phespen aib1es-BXMdRl V1 8. pgridyiel Bpe)difheh hyride et h
oxy-3'-h ydroxy nmet-hyl-N(3-pyri dyl rrethyl%dl pheny Iamn e To_a soluti.on of

Et hyl N(Sb)cﬁcwgpmnﬁytmlw%@mm;bﬁmmw ! ﬂm@ﬁmethyl)dlphenylmme
aé&gg)l ! mﬁl )Am1n%r§—cyc gp%f:) a}meth xy—4r¥geth95()}}V-Wd})kﬂet];wdfpﬁer{vf&nﬁg 0 C was

d ¥ ~Ammo—4-methoxy-N-(a-pyndylmethyl)—3 [BR)-
' tetrahydrofuryioxy]dlphenylannne

EXAMPLE 12
3-Cyclopentyloxy-4’-methanesulfonylamino-4-methoxy-/V-
. (3-pyridylmethyl)-diphenylamine
To a solution of 4’-aminb-S-cyc10péntyloxy~4-methoxy-N-(3-pyridy[methyl)— '

| diphenylamine (47 mg, 0.12 mmol) in CH;Cl, (2 mL) at room tempefamre was added
pyridine (20 microliters, 0.24 mmol) followed by methanesulfony! chloride (15
rniérolitérs, 0.18 mmotl) and the mixture was allowed to stand at room temperature for 16
f. The mixture was dilﬁted with ether (50 mL) and washed with water (25 mL) and brine
{25 mL), dried (MgS0Qy), and _con_centrate.d. The crude residue was purified by flash
column chrométography (4.2 g RediSep column, silica gel) el'uting with a linear gradient
from 45% EtOAc in hexanes to 60% EtOAc in hexanes over 20 min to yield 41 mg of
product. "H NMR (CDCls) 8 8.51 (s, IH), 8.41(d, 1H,J = 4.8 Hz), 7.56 (d, 1H, 7.9 Hz),
7.16 (m, 1E), 6.98 (d, 2H, J = 9.0 Hz), 6.80-6.60 (m, 6H), 4.82 (s, 2H), 4.56 (p, 1H, I =
4.0 Hz), 3.75 (s, 3H), 2.86 (s, 3H), 1.86-1.70 (m, 6H), 1.65-1.45 (m, 2H).



drop-wi se, with stirring, 2.5Mdiisobutylalum num hydride in toluene (0.4
m., 1.00 mmol). The mxture was stirred at O Cfor 1 h and the excess
di i sobutyl al um num hydride was quenched by adding 5 drops of EtOAc to t he
m xture. The m xture was concentrated d the residue was %ru '
bet ween CH2C1 2 (50 nL) and water (50 niL The | ayers were sépar and t he
aqueous | ayer was extracted with CH 2Cl 2 (2 x 10 nL). The organl c extracts
wer e conbi ned and washed with. brine (50 nL), dried (MgSO™), and
concent r at ed ThEliellawing ecmpsirdisevanagrepaned fin e dinmjar manshr aodeserbed Bbage: Jul vy
2005 chromat ography (4.2 g Redi Sep colum, silica gel) eluting with 300 nL
50% Et OAc in hexanes then 100% Et QAc to give 15 ng of product. 'H NWR
(CDCI})S 5 4 ZQHZ) 7.25-7.05 (m
L 80838 3.’)(@)%101336'5'})#10:()23 B«ghé&ﬁuﬁmmlﬁoi&n@ﬁox% _> 21 W) 450 (s
2H) 3.76 (Spyﬂ@'})lmemw)ﬁfphnﬂﬂamme 7H), 1.65-1.45 (rn 2H) The foll ovvi ng
conpounds

3- Oycl operﬂ)yﬁo(;()g?ﬁ%%ﬁ’ré’ d I@‘I?aftfl égifﬁﬁaﬁg{m@é’g’% i‘&ﬁgngfﬁﬁ) di phenyl amin

e EXAWPLE 14,34 {hg E?{ Wlamine

| oxy-4- nmet hoxy 9 51 net hyl)4' - (2H-tetrazol-5- vyl )di-phenyl amne To a
sol ution of &P(Bchbmﬁ)@nymm -YheyvipeoRyphyehyethddyc8-Byri dyl met hyl ) - 3

am nobenzoni’trl 25 mmol) in DVF (3 nL) was added NaN3 (163 g,
2.5 nmol) af Bﬂ%?ﬁmﬁ’% mol ) and the mixture was stirred at 120

Cfor 6 h.g Tb&Bmﬁﬁu%ﬁym&9%k%gé@y%%m&@ﬂﬁeg}%ﬁg OAch luted with water

(50 nm.) and extracted with extracts were
conbi ned, vvasmdﬂuwﬁﬁhl)d@hemyl@&ent) and brine (25 nL), dried (MySGCs), and

trat d { | 4.2
oS 11 ca op y AEHRT U A e BT RSP D e PRRr RO e YRR B onc i n
hexanes tQ}YBQI)Qlobgn 9L RERNSIIon) M hERAGERRIR- G612 50 (b 1H),  8.64
(s, IH), 854 (br, \g?g) d, 2H J =8.8 Hz), 7.75 (d, IH, 7.8 Hz),

7.36 (m 1H)pyn®h$9th émhmﬁlarsm)e 4.99 (s, 2H), 4.66 (p, 1H, J = 4.1 Hz),
3.84 (s, ?g')_i)l’»-é‘ycﬁo%eﬂw?c&y(mneﬁ'l@cy-ll -(1-propanesulfonylamino)-N-(3-
_ pyridylmethyl)diphenylarnine '
h) 3-Cyclopropylinethoxy-3’-ethan'esulfon‘ylamino-él-methoxy-N-(3;
pyndylmethyl)diphenylamine
1) 4—Diﬂuoromethoxy-3’-ethanesulfonyiam'i'r.lo-N-(B-pyi'idylmethy])—_f:‘—[(3R)- :
tetrahydrofuryloxy]jdiphenylamine |

EXAMPLE 13

3—Cyclopentyloxy—'-l-methoty~3’—hydroxymethyl-N-(S-pyrld.ylmethyl)dlphenylamme

To a solution of Ethyl N—(3-cycIopentyloxy-4-methoxyphenyl)—N—(3-
pyridylmethyl)-3-aminobenzoate (50 mg, 0.11 mmol) in THF (5 mL) at 0 °C was added
drop-wise, with stiming, 2.5M diisobutylaluminum hydride in toluene (0. 4 mL, 1.00
mmol). The mixture was stirred at 0 °C for 1 h and the excess dusobutylalummum
hydride was quenched by adding 5 drops of EtOAc to the mixture. The mixture was
concentrated and the residue was ﬁar‘titioned. between CH,Cl; (50 mL) and water {50
mL). The layers were separated and the aqueous layer wés extracted with CH;Cl; (2x 10
mL). The organic extracts were combined and washed with brine (50 mL), dried

(MgS04), and concentrated. The crude residue was purified by flash column




1.65-1.45 (m 2H). EXAMPLE 15 3-Cycl opentyl oxy-4-neth oxy-4'-(4-nethy
1-1-p iperazinyinme thyi) N(3-p y ridylnethyi)di ph en yiamne To a sol ution
of 3-cycl opentyl oxy-4-net hoxy-4'-(4-nethyl pi perazin-| -

yl car bonyl ) di pheyl am ne (100 ng, O0.20 er:ol) in THE (5 mL) VWA W&i?ul |y

added, with stirring, lithiumalum numhydride (50 ng, 1.3

m xture was stirred for 15 72 22 July 2005 mn and a few drops of Et OAc was
careful |y added to quench the excess hydride. Water: %Q/agtﬁj%g-izﬂ Z (50
m.) were acigtethaaghphlydd i gR ediSsp vmrgn,fsﬂmaaeaoplwtmgo‘&@*h “Bza z

| d, he h b ,
et Betone el B e e AR A e e,
col um (4 4@%&\3&"5'{@% (& &H%Z@%WJ hsa, (Br@ﬁilsﬁ)ts EmmoB(% M?QH eﬁ(sEEH}BC t o

15% MeCH i f “product’ as a i ow oi |
(CDCI3) 8 asssep(m Jml&ywsw 2H)H 79(s73H),8 .84} .70 ﬁzd 65t g5 {zmﬂfﬁ?rz)
7.21 (dd, IH, = , 7.9 Hz), 7.11 (d, 2H, J:8.6Hz) 6.82-6.73 (m

3H), 670665(m 2H) 491(s 2H), 4.62 (p, 1 H J = 4.12 Hz),  3.82.
(s, 3H)1 3. 4?%}& %18%1& c%n}plgugdsagex(e e;ﬁf"&i’m% s?rﬁllirsmarfm@as desSfbeli. aBOv{m 6H) ,

1.65-1.45 OWI ng rrpounds were prepared in a simlar
manner as descri bed above:

3- Cycl opent yl oxy- 4- net hoxy- 3 4- e i
py%/dyl et mila) &%ﬁﬁ@@%@éﬁ%@etw I‘:’Y@/E% é’thﬁ e ﬁéﬁﬁg’?‘% %@@%ﬁﬁame
tyl oxy- 4- met hoxy- N- ( 3- pyri dyl et hyl ) di phenyl anine To a sol ution. of

N-(3-cycl opentyl oxy- 4met hoxyphenyl’) - N- (3- pyri dyl net hyl ) -3
am nobenzonitrile (50 ng, 0.12 mmol JEMI?H 7(45 m.) was carefully added,

with stirring, lithiumalum num ot 'Bhl_mxture
was stirred for ZGvcippsnsy! °’f3’e§’lv"d?tgﬁ hjd@vé’f erert "3 @ﬁl%{/uad ed to ‘
quench the excess hydride. Water 5@:6{1511,),;,);1&5@@420 2 (50 m.) were added and

the mxtures were filtered through 'ite
To a solution of N- (3-cyciopentyloxy—4-methoxyphenyl)—N (3-pyridylmethyl)-3-

aminobenzonitrile (100 mg, 0.25 mmol) in DMF (3 mL) was added NaN; (153 mg, 2.5
rnmol) and N'H4C1 (135 mg, 2.5 mmol) and the mixture was stirred at 120 °C for 6 . The
mlxture was cooled to room temperature, dituted with water (50 mL) and extracted w1th
-_ EtOAc (2 x 25 mL). - The EtOAc extracts were combined, washed with water (25 mL)

and bnne (25 mL), dried (MgS0Qs), and concentrated in vacuo. The residue was loaded
onto a Red18ep column (4.2 g, silica gel) and eluted with a linear gradient from 50%to
759% EtOAc in hexanes to yield 12 tng of product. 'H NMR (CDCL) 8 12.50 (br, 1H),
8.64 (s, 1H), 8.54 (br, 1H), 7.86 (d, 2H,J= 3.8 Hz), 7.75 (4, 1H, 7.8 Hz), 7.36 (m, 1H),
6.80-6.60 (m, 5H), 4.99 (s, 2H), 4.66 (p, 1H, I = 4.1 Hz), 3.84 (s, SH), 1.86-1.70 (m, 7H),
1.65-1.45 (m, 2H). | :

EXAMPLE 15
3-Cycl0péntyloxy-4-methoxy-4’-(4-methyl—1-piperazinylmethyi)-
N-(3-pyridylmethydipheaylamine
To a sclution of 37-cyclopentyloxy—4-rnethoxy—4’-(mmemylpiperazin-1-
ylcarbon-yl)dipheﬂr[amine {100 mg, 0.20 mmol) in THF (5 mL) was carefully added, with -

stirring, lithium aluminum hydnde (50 mg, 1.3 mmol). The mixture was stirred for 13




CHzd Z | ayer was separated, washed with brine (25 nL), dried (MyS04), and
concentrated in vacuo. The crude residue was purified on an | SCO Redi Sep
colum (4.2 g, silica) eluting with 10% McOH in EtOAc to yield 20 ng of
product. "H NWVR (CDCl1l3) S 8.60 (s, IH)7 8.47 (br, iH), 7.65 (Jg 5 7.8
Hz), 7.26-7.10 (m 2H), 6.90-6.65 (m 6T1). 4.94 (s, 211), A BF > IN, 3
=, 4.1 Hz), 3.83 (s, 3H), 3.75 (m 2H), 2.29 (br, 2H), 1.86-1.70 (m 6H),
1.65-1.45 (m 2H). 73 22 July 2005 EXAMPLE 17 3-Hydroxy-4-nmeth

oxy-N-(3- pbﬁﬁﬂ'r amw% %bfiﬁ Ay @ addeQ 8 EHlthOBxREs hydride. Water
SF P dyphen |. am ne

3-(tert-butyldi nmethy oxy) - N-(3-pyridyl met hyl’) - 4- net hoxydi .
(1.20 g, 2(585nhymid CHECTHD 4D wete)added addhe wais nuehcieere [filignd through Celite.

tetrabutyl jym fluoride in THE (10 ni, .10 .The. mxt.ur e
St rred at 1B BRaares S sepatiec Waptss il brigko CRTRLN SR BN 28 o was
extracted #Jﬁg?tgg}t&(e@ &%é?%crg%% resiif@wal heA X bk ¢ ISCOREEiSes Fhiuaer(4and

washed wit brine 25 m), dried ( Si?é%’ and

concent r at gdilida) vlatng wifhhegradisntdimen WsMeOFt inrBtOe twilho M@&h tCefvrto

collected b acuumfiltration_ to give cl.. ' H.N 3) S

B 55" (5. - 1P @.me of produgiys e el S MR RepEhySYgsr(s BIR R4y

6. 90- 6. 65 Shle, 17,6 e T 2 : = 4.92
3fjg‘ 4 ?'éi?g Hy) 7%%@%&%% 721848, 18,7 248 HE )9 ﬁzﬁ?l.c%(l,t(ﬁ; 28H)=

(s, 2H), g conpounds were prepared in a‘'simlar
manner as 86Hx)j RTEAIAWE 3HA)6.70-6.65 (m, 2H), 4.91 (s, 2H), 4.62 (p, 1H, J = 4.12 Hz), :

- 3" --Chl oro- 3- hydr oxy- 4- met hoxy- N- ( 3- pyrJ dyl hy ih | am.he yl

N (3- hydr ox§25s, r%ﬁa,h}aﬁybﬁa@ﬁ%ﬂﬁ%@%‘gﬁﬁy@hér%hﬁQygﬁaﬁ9%%m&?&é‘g§gww
18 (Met hod, B)yikhe foll owi ng conpounds were prepared in a simlar manner as

described % EXanpl e 1B:  a) - |

3-[3-(4- Chl orophenyl ) prop-1-yl oxy] - 4- met hoxy- N- ( 3- pyri dyl net hyl ) di phenyl am

ne b) ) ' . o . .

3-[ 2- ( 4- Chi orBs R NG CABRG RS Y¥REF RERIFCRAT 3SiHA RATRE: WASSHOSAERSY Gni ne ¢

4- Met hoxy- 3- (4- phenoxybut - 1- yl ) oxy- N- ( 3- pyri dyl net hyl ) di phenyl am ne d)

4- Met hoxy- N- (3- pyri dyi met hyl ) - 3- (3-t et rahydr of uryl oxy) di R[henyl am ne

a) 3-Cyclopentyloxy-4-methoxy-3’-(4-methyl-1-piperazinylmethy)/V~(3-

pytidylmethyl)diphenylamine

EXAMPLE 16 ,
3’-Aminomethyl-3-cyclopentyloxy-4—méti1oxy—N—fZi-pyridylmethyl)diphenylamine
To a solution of N-(3-cyclopentyloxy-4-methoxyphenyl)-N~(3-pyridylmethyl)-3-

aminobenzonitrile (50 mg, 0.12 mmol) in THF (5 mL) was carefully added, with stirring,

- lithium aluminum hﬁfdﬁde (20 mg, 0.52 mmol). The mixture was stirred for 4 hand a
few drops of water were carefully added to quench the excess hydride. Water (50 mL)

~ and CH;Cl; (50 mL) were added ana the mixtures were filtered through Celite. The
CH,Cl, layer was separated, washed with brine (25 mL), dried (MgSOx), and
concentrated in vacuo. The crude residue was purified on an ISCO RediSep column (4.2

. g, silica) eluting'with 10% MeOH in EtOAc to yield 20 mg of product. 'H NIVIR (CDCY)
3 8.60 (s, 1H),'78.47 {br, 1H), 7.65 (d, 1H, 7.8 Hz), 7.26-7.10 (m, 2H), 6.90-6.65 (m, 6H),
4.94 (s, 2H), 4.63 (p, 1.1-1, J ==-,4.1 Hz), 3.83 (s, 3H), 3.75 (m, 2H), 2.29 (br 2H), 1.86-1.70
(m, 6H), 1.65-1.45 (m, 2H). -



e) 4- Met hoxy- 3-[ 3-(4-net hoxyphenyl ) prop-1-yl]oxy-N(3-
pyri dyl met hyl ) di phenyl am ne f). _
4- Met hoxy- 3-[ 3- (4-pyridyl) prop-1-yi]oxy- N (3-pyridyl methyl)diphenyl am ne

g ‘

4-i Met hoxy- 3- [ 2- (4- met hoxyphenyl ) et hoxyf> N- (3- pyri dyl met hyl YailBRePani ne
h) 4- Met hoxy- 3- (4- phenyl but - 1-y1) oxy- N ( 3- pyri dyi net hyl ) di phenyl am ne i)

4- Met hoxy- 3-[ 4- (4- met hoxyphenyl ) but - 1-yl ] oxy- N- (3 pyri dyl net hyl ) di phenyl am
ile j) : EXAMPLE 17 :
4- Met hoxy- 3-[ 4- (4-ni trophenyl ) but - | A)/tj oxy- N-(3- p%rj yt met hyl ) di phenyl am ne
74 22 July 2005 k) 3-Hydroxy-4-methoxy-N-(3-pyridylmethyf)diphenylamige "

4- Met hoxy- 3-[ 2-£2- pyri.dyl ho - - | Ay hmat i vd_am ne 1)

4 Net hoxy- 3- [ 2. T2 FyrEeY pf LSRRt B S R A A RE A 2 ne m

4- Met hoxy - Befhdx{@piaayiayhd O BDg -85 heeyy DFIGE pyrmdly ety asdidge hMani ne-

a) 4-Met hoxy- 3-(2- mef hoxyet hoxy) - N- E 3- p‘\il’l dyl met hyl ) di phenyl am n oa o

3- Oycl opr opirhbmsy amsyondumdiunosds nNHB R ALdLY Ry Eﬁ!ﬁﬁ@ﬁrw‘&mSHéfeg)“

4- Met hoxy- 3- (. 1- met byl pyrpol.idi n- - - [ b m ne

q) 4- Met hoé’%}géptl_nr- %att y(IDBi“HQrWﬁiaﬁg%i- %/'%&o%% %—ﬂ%%ﬁ%%%%%%?%?%%%él anm ne-
1) 4- Mot hoxyy Nrh@etr &@mk@nishytomtindd 20)wishbd advabuiyl DXylJiapheriyé ani ne

s) 4- Met hoxy-N-( 3- ggf{ﬁ%l met hyl ) - 3-[ (3R) -t et r ahydr of urxllaé)gdld he.%}ll am ne

w) 3'-Chloro-4-nethoxy-N-(3-pyridylnethyl)-3-[(3R) tetrahydro

furyl oxy] di phenyl am ne. x)

3- Cycl ohexy| op¥fdtdvhbRuMpdirds weyd pradyirae iy kindlap eyt easi deecribg)l above:

3- Cycl ohept yl oxy- 4- met hoxy- N- ( 3- pyri dyl met hyl ) di phenyl anmi ne z)

3-(2-Cycl opropyl et hoxy) - 4- net hoxy- N- ( 3- pyri dyl net hyl ) di phenyl am ne aa)

3- Cycl opent.yl,m - BT NEX Y c L disheRbapham ne bb) Et hyl
N[ 3- (4- chaf)oraopaﬁ]]‘ 2%%5) ‘?}F op}y]?y eé%‘fyﬁﬁ?kg%ﬁpiﬁeﬂnnyq ]QH NF ?3- pyri dyl met hyl ) - 3-
am nobenzogt €thyl N-(3-hydroxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-aminobenzoate

t) (23 mL), dri Q,), and concentrated in vacuo. The residue ralt d wi

3 - Ghtor o ARG TedBa 6 P UL BHL RS ptbe DisS T il RO @rsbepy ! am n
3' - Chl or o- g5 gt hevsye 86 [v2; (1), Pyi(ayln, et ey 17:26-1.30 gl BHY,|6080-665 Xoti, fHEny | ami n
g' - \8‘1| or 0- &6abddadRly I 3—&-@%&-5&3@:&%@@0% €§2ﬂ§,raf@yﬁ1§ét(ﬁﬁ}§)di phenyl ani ne

EXAMPLE 18 (Method B)

The following comﬁounds were prepared in a similar manner as described in Example
1B: ' o
a) 3-[3-(4-Chlorophenyl)prop-1-ytoxy]-4-methoxy-N-(3 -pyljidylrnethyl)diphenylamine
b) 3-[2-(4-Chlorophenyi)ethoxy]—4—methoxy—N—(3-pyridyimethyl)diphenylax_:niner
c) 4-Methoxy—3-(4—phenoxybut-1-yi)oxy-N—(B-pyridyhnethy1)diphenylamine
d) 4-Me'thoxny-(3-pyridyimethy!)—B-G—tetrahydro-ﬁ.lryloxy)diphcnylarnine
e) 4-Methoxy-3-[3-(4-methoxyphenyl)prop-1-ylJoxy-N-(3- '
| -pyridy]methyl)diphenylamine
D) 4—Methoxy—3-[3—(4-—pyridyl)prop-1-yi]oxy—N—(B—pyﬁdylmethyljdiphenylamine
g 4—Met_hoxy-3-{2-(A-methoxyphenyl)ethoxy]—NQ(B-pyridylmethyl)diphényiamine
h) 4—Methoxy-3-(4-pheny}but—1-yl)oxy—N—(3—pyridylmethyl)dipheﬂyiamine
i) 4-Methoxy-3-[4-(4-methoxyphenyl)but-1 -ylJoxy-N-(3-pyridylmethyl)diphenylamine
I} 4-Methoxy—3'—{4-(4-nitrophenyl)but-1-yi]onyN-(3-pyridylmethyl)diphenylamine



cc) Ethyl N (3-cycl opropyl net hoxy- 4- net hoxyphenyl)-N-(3-pyridyl net hyl) - 3-
am nobenzoat e dd) Ethyl

N- (13- cycl opropyl met hoxy- 4-di f | uor omet hoxyphenyl ‘) N- (3-pyridyl met hyl) - 3-
am nobenzoat e ee) Ethyl 22 July 2005
N-[ 3- (2-i ndanyl oxy) - 4- met hoxyphenyl | - N—(3 pyri dyl met hyl ) - 3-am ndbenzoat e
ff) Ethyl

N-[ 4- met hoxy- 3- (3-tetrahydr of uryI oxy) phenyl ] - N- (3- pyri dyl met hyl ) - 3-

am nobenz gpt£Mgghoxdt 13§2-(2-pyridylethoxy]-N-(3-pyridylmethyl)diphenylamine

4- et hox t et rahydr of uryl ox heny ri.dyl met hyl) - 3-
ani LobenzBat Mﬁﬂ)OXEZt';\Lﬂ -(4-pyridyl)ethoxy[-N- (3%)}’?“}’{;113&)/1%& ngilammé/ yh)-

N-[3-(2- geg{a[‘%f/};egmfg&gﬁ-@-%%@- Epnhiy-w.@pﬁycwhqwhgﬁalenéaﬂémne

am noben

N- [ 4- met hay ys-Rietixly 2@y e thok y@hony),) N{@‘phmwmbfhbﬂ)@&hpwlmﬂmmt hyl) - 3-
am nobenzoate EXAMPLE 18 (Method C) The foll ow yg)sglcr%srrpounds were prepared

in a sim Par3-FariapopaEnateexyrd-Bethag- BRIy ImgR BYRRYRS a phenol with a

boronic a a

e A E e e e e e b S

4- Met hoxyq -mwnwxg Nl( &emytpwbﬂdmuwjoxwmmpmwtnmw:mxphenylmme

4- Met hoxy- 3 )op‘h yI phenoxy) %S)g}g( %&l Prlé‘%’ﬁé{r;’m‘ Fém ne d)

3-(4-Chl of b/

3- EZ (4-Chl g Rpﬁl@_‘eg Ip)/% %qg QS kz By ﬂ,ﬁgﬁ&%ﬁgl i)henyl am ne
EXAMPLE 1 :{T q&ow ng oyrrpouchP g@ prepared’in SI n | ar manner as
descri bedy) 3’ EXéofl-Bmbthoxd)3- [2'(2-pyndyl)ethoxy]-N-(S—pyndylmethyl)dxphenylamme

3Ol oper i or-é Rpdeas - HarsigeRet Yt B e S BRI ne

v) 3’-Chloro-4-methoxy-3-(2-methoxyethoxy)- N-(3-pyndylmethyl)dxphenylamme

w) 3’-Chloro-4-methoxy-N-(3-pyridylmethyl)-3-{(3R)-
tetrahydrofuryloxyldiphenylamine

X) 3-Cyc1oheﬁylo}.(y—4—methoxy-N-(3-pyﬁdylmethyl)dipheny_lanﬂne

y) 3-Cycloheptyloxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine

z) 3-(2-Cyclopr0pyiethoxy)-4-methoxy—N-(3-pyridylmethyl)diphenylamine

aa) 3—CyclopentylmethoxyA-methoxy—N—(?aépyridyhnethyl)diphenyl-amlme

bb) Ethyl N-{3-(4-chlorophenyl)prop-1-yloxy-4-methoxyphenyl]-¥-(3 -pyridylmethyt)-3-

| aminobenzbate | _ o |

cc) Ethyl N-(3-cycIopropﬂflmethoxy-4-meth0xjfphehyl)—N«(3-pyridylmethyl)-?:-
aminobenzoate .

dd) Ethyl N—(3-cycloprcpyknethoxy—4-diﬂuoromethoxyphenjl)—N—(Bprt'idylmethyl)-S-
aminobenzoate :

ee) Ethyl N-[3-{2-indényloxy)—4-methoxyphenyl]-'N~(3-pyridyhnethyl)-B—a.mi'nobenzoate

ff) Ethyl N-[4-methoxy-3-(3-tetrahydrofuryloxy)phenyl]-¥-(3-pyridylmethyl)-3-
aminobenzoate

gg) Ethyl N—[4—methoxy-3-((3R)-tetrahydrofuryioxy)phenyl]—N-(3-pyn'dylrnethyl)~3-
aminobenzoate | )

hh) Ethyl N-[3-(2-methoxyethoxy)-4-methoxyphenyl]-N-(3-pyridylmethyl)-3-

aminobenzoate




c)
3- Cycl opr opyl net hoxy 4' - hydroxy 4- met hoxy- N-(3 pyridyl nmet hyl) di phenyl am ne
EXAMPLE 20 (Method A) The fol |l owi ng conpounds were prepared in a simlar
rranner as described in Exanple 1A a) 22 July 2005

- (2- Br onpet hoxy) - 3- cycl opent yl oxy- 4- rr?t hoxy N ( 3- wy
pyr| dyl met hyl ) di phenyl am ne EXAMPLE 20 (Method -B) The foll owi ng conpounds
were prepared in a simlar manner as described in Exanple 1B: 76 22 July

2005 a) 3- @&tbﬁéﬁﬁrmﬂw L3-(222nmsmiso gy hoxypheny eY-foryrdylmethyl)-3-

pyri dyl met hyl%ﬁll&hen am ne b)

3-Cycl opent yl ¢ et hyl -1 - but oxy) - 4- nmet hoxy N-(3-

pyri dyl net hyl )di phenyl am ne c)

3- Cycl opent yl oxy- 4- et hoxy-r V- (3-pyridyhnethyl)-4'-[(3S)-tetrahydrofuranylo
xyj - di phenyl am' ne d) EXAMPLE 18 (Method C)

3- Cycl opent yl

3 Ol opent e o R N NS Y B ST Xl L3R St v gleatubany! o

pyridyl met @X'b}f@b@ﬁﬂ@fi FEnBewith h boronic acid rather than coupling an aniline with a
4' - Cycl ohexyl et hoxy-3-cycl opentyl oxy-4- met hoxy-N- (3 pyridyl neth

yl)di phenyberauicragidy) 4' - Cycl opent yl et hoxy- 3- cycl opent yl oxy- 4- nmet hoxy- N- ( 3-

pyri dyl nmet ) hen
Y 6yel openth (ST T ATk S Bhonord P B S RO BT, (-
pyri dyl met gy l4) dlieple )BLI!?HEhB -N)}(3-pyridylmethyl)diphenylamine
3-Cycl openits%l o];;y- i?‘r-et hox jay4 -(( 1pyr?e%{h yrrI(;t | gl n- 3-yl oxy -N-(3-
pyri dyl met &y 4y ,egq%m}r(&rmg@yiphenoxy) -N- 3 yndylmethyl)dlphenylamme

d) 3-(4-Chlorophenoxy)-4-methoxy-N-(3-pyridylmethyl)diphenylamine

e) 3—{2-(4-Chlorophenyl)ethcnyioxy]-4-methoxy—N-(3-pyridylmethjl)diphenyiamine

. - EXAMPLE 19 ,
The following compounds were prepared in a similar manner as described in Example
17: _
a) 3-Cyclopentyloxy-3'-hydroxy-4-methoxy-N-(3-pyridyimethyi)diphenylamine
b) 3—Cyclopentyloxy-4’-hydroxy-4-methoxy-N-(3-pyridylmemyl)diphenylanﬁne
c) 3-Cyclopropylmctk_loxy-zl’-hydroxy#methoxy-N-G-pyridyhnemyl)diphenylamine

EXAMPLE 20 (Method A)
The following compounds were prepared in a similar manner as described in Example

1A:

a) 3’-(2-Bromoethoxy)-3-cyclopentyloxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamme

EXAMPLE 20 {(Method B)
The following compounds were prepared in a similar manner as described in Example

1B:




j) 3-Cyclopentyl oxy-4-net hoxy-4'-[2-(1-methyl pyrrolidin-2-yl)ethoxy]-N(3-
pyri dyl met hyl ) di phenyl am ne .k) :
3- Cycl opentyl oxy- 4- et hoxy-4' -[2-(1-pyrrolidinylethoxy)-N(3-
pyri dyl met hyl ) di phenyl am ne 1) 2
3- Cycl opent yl oxy-4-nmet hoxy-4'-[ 2-(6-net ﬁSyI pyri dyl ) met hoxy) - I%—(Ig
pyridyl nmethyl)di phenyl am ne m 3-Cycl opentyl oxy-4-met hoxy- 4’
-[ 3- (1- et hyl pi peri di nyl ) net hoxy] - N- (3- pyri dyl net hyl ) di phenyl am ne n)
3- Oycl opefkt Exylonem’ﬁlphwﬁy{%me[@xycthmﬂwympﬂmw&ﬁwy|)rret hoxy] - N-(3- pyridy

ly 2005

| met hyl ) di phe | %1‘38?
3- Cycl opent YA ﬁlﬁenﬁﬁ cﬁ YRMIBS (5 oxopyrrol i di nyi) met hoxy] - N- ( 3-
pyrl dyl ”Ebﬁ)BL(TSiél@ Zlétl‘.@/) I- butoxy)-4—methox -V-(3-
-[1-(3-Br ormpro yl oxy] cycl opentyl oxy-4 hoxy N ( 3-
pyr| dyl net h)PIY)'ldV caphienglagin

oy 1y hedt ér?ﬁ%‘%ﬂ@ﬁf}t A ﬁ%%imﬁfr@‘ BB S  iramy oy

3- Cycl opent yiigheyymigd hoxy- 3" - [ 2- (1- pi peri di nyl ) et hoxy] - N-- (3
pyr| dyl met hyl)di p henyl am ne To a sol ution of

- ( 2- br o#pet MWWIQWHMMW-UKQMEMTW}'HF {(3R)-tetrahydrofuranyloxy]-
pyrldyl math s‘% FP?I enylam ne (17 ng, 0.03 nmol) in acetonitrile (1 nL) was
added potas hﬁ Wgonate (25 ng, 0.18 mmol ) and piperidine (5 L, 0.05

mol ) ande)t BeCydlbpdntylSx M@Scyitdprd manmﬁ%A.GnEﬁabx 3-The m xture was
partitioned between water (%CO IfrrL and QAc (5% The | ayers were

separ at ed aRdridHeediduinhenylamire was washed with vvater (25 nl) and brine
(20 100 KL AN SppaEREhiarpiu, The (ool G ves | oadec
pyridylmethy!)dlphenylamme - _
g) 4’-Cyclopentylethoxy—3-cycIopentyloxy#methoxy—N—(}.
pyridylmethyl)diphenylamine
h) 3-_Cyclopentyloxy—4—methoxy—4’-(1-me_thylpipeﬁdin-d»—yioxy)-N-(3-
pyridylmethyl)diphenylamine
i)‘ 3-Cyclopentyloxy-4 —methaxy-4 -(1-methy1pyrrohdm—3 yloxy)-N-(3-
_ pyridylmethyl)diphenylamine
1) 3-Cyclopentyloxy-tt'-rnedtoxyA’-[2-(1-rnethylpytrolidin-2-yl)ethoxy]-N—(3-
_ pyridylmethyi)diphenylamine |
k} 3-Cyclopentyloxy-4-methoxy-4’-[2-(1-pyrrolidinylethoxy)-N-(3-
pyridylmethyl)diphenylamine
) 3-Cyclopentyloxy-4-methoxy-4’-{2-(6-methyt pyndyl)mcthoxy)—N—(S-
pyndyhnethyl)d:phenylamme |
m}) 3-Cyclobentyloxy—d--methoxy-ét’ -[3-(1-methyipiperidinyl)methoxy]-N-(3-
pyridylmethyl)diphenylamine '
n) 3-Cyclopentyloxy-4-methoxy-4"-[2-(1-methylpiperidinyl)methox y]-N-{3-
. pyridylmethyl)diphenylamine 7
0) 3-Cyclopentyloxy-4-methoxy-4’-[2-(5-oxopyrrolidinylmethoxy]-N-(3-
pyridylmethyl)diphenylamine |



with a linear gradient from5%MOH in EtOQAc to 15%eCH in EtOAc_ to give 11
mg of product. 'H NMR (CDC13) 55.59 (s, 1H), 8.48 (d, IH, J =4.7), 7 64

(d, IH 8.2 Hz); 7.26-7.20 (m 1H), 7.06 (t, IH J 8.6 Hz), 6.81.

1H, J = 9.2 Hz); 6.75-6.68 (m 2H), GﬁGBS(m 3H) 49322(Jsl7gdd)é 464
(p, 1H, J = 4.1 Hz), 4.00 (t, 2H J = 6.2 Hz), 3.84 (s, 3H) t,

J =62 Hz), 2.47 (m 4H), 1.90-1.70 (m 6H), 1.86-1.70 (m 6H), 1.65- 145
(m 2H). The foll ovvi ng conpounds were prepared in a siimlar manner as

descri bed above ) loxy-4-methoxy-N-(3- :
3- Cycl open)y‘}d)l;(:”tﬁm[n?l’(‘)l?ypﬁi‘)@a%a %eg%yhoox;y] - met hoxy- N- ( 3-

pyri dyi net hyl SRV

3-Cycl opent %@?P‘ﬁ nﬁﬂgg} [2 (L Q%I ﬁn?ﬁsaﬂbﬁ]%ﬁ) et hoxy] - N-- ( 3-
pyri dyl me yj )Jyt]@bemyloamflﬂmefdwx}“ﬁ' (2 a

3- Cycl opent yl oxy- 4- et ho 4 3- (2- net hyl pi per azi n- 4 yl ) propoxy] - N- ( 3-

pyri dyl met hyPWdf;’éiﬁéthy %’Rﬁgﬂé‘ %Liz July 2005 d)

3- Cycl opent yl oxy- 4- nmet hoxy-4' -[ 3- (1- net hyl pi per azi n-4-y| ) propoxy] - N- ( 3-

pyri dyl met hyl ) di phenyl am ne e)

3- Cycl opentyl oxy- 4- met hoxy-4' - [ 3- (2- nor phol i n-4-yl et hyl-am no) pr opoxy] N ( 3-

pyri dyl met hyl ) di phenyl am ne f) - 3,11
g l(\/gt ?szl:hls (2- Ehenoxslet hoxy) - N-(Shgyrly &‘?Et %Hdgg}%henyl ;Bﬁ'?‘gh i
or ophe A-ethboyg?- P enyl am ne
h) 4- Met hoxy- 3- (2'38(;%1% I di n ya)!%eftlgy ¥d;ph£uy19¥ﬁﬁ9yl met hyl) di phenyl am ne
i) pyridy
4- Met hoxy 3-(2- q(ﬁaq‘gﬁﬂ ng%?’e&%b&o&hﬁﬁg _bopenty16By-pymétdgtyndt(By| ) di phenyl a

m ne

3-[2- (4 @{@%Wh&%&g}lﬁﬁﬁ%w mé; Wh@@)mf{%m@%ﬁkﬁw% i 3’%9 I phenyl ami n

e EXAMPLE oeth ox ycl d th
tyl oxy- 4- ngdtagiim barbB8rasy (2@;1%&%%03]%% pé?lerﬁﬂuéerrgsnm‘ 09 %’%"3 My 0(?10 of oty
N-(3-pyridyl methyl)-3 Yolarti dbtweenwater
cyf:l oggnt yi){m@yfmgfﬁ%%%gﬁﬁﬂpéag VI am ne %8 h% 0. 690nr$rmle Malg]d»(ﬁh m.)
was addedam% %&@I{mﬂr@ﬁ@l@&s Qrefﬁ_scpﬂ:@tcmm )the owzepic 1gy Wé'lPW

Cc wa

Lemperatr i’atef (25 mL) > d brine (25 mL), dried (MgSO4), and concentrated in vacuo. The

residue was loaded on an ISCO RediSep column (4.2g, silica) and the column was eluted

with a linear gradient from 5% MeCH in EtOAc to 15% MeOH in EtOAc to give 11 mg

of product. I NMR (CDCls) § 8.59 (s, 1H), 8.48 (4, 1H, T =4.7), 764 (& 1H, 8.2 Hz),
726-7.20 (m, 1K), 7.06 (t, 1H, ] =8.6 Hz), 681 (4, LK, T = 9.2 Hz), 6.75-6.68 (m, 2H),
6.45-6.35 (m, 3H), 4.91 (5, 2H), 4.64 (p, 1H, ] = 4.1 Hz), 4.00 (, 21, ] =62 Hz), 3.84 (s,
3H), 2.71 (t, 2H, T = 6.2 Hz), 2.47 (m, 48, 1.90-1.70 {m, 6H), 1.86-1.70 (m, 6H), 1.63-

1.45 (m, 2H).

The following compoundﬁ were prepared in a similar manner as described above:

a) 3-Cyciopentyloxy«3 >-[2-(1 -irnidazolyl)ethoxy]-&methoxy—N—(S-
© pyridylmethyl)diphenylamine
b) 3- Cyclopentyloxy-4-methoxy—3’—[2-(1-rn

pyndylmethyl)dlphenylmmne :
methoxy-4’ [;—(2-methylp1perazm—4—-yl)propoxy] N-(3-

cthylpipcra.zin—4-yl)ethoxy]—N-(3-

c) 3- Cyclopentyloxy-4-
pyndy!methyl)dlphenylamme



added (50 nlL) and the precipitate was filtered off. The filtrate was washed
wth water (25 nmL) and brine (25 L), dried (MgSO4), and concentrated in
vacuo. The residue was |oaded on an | SCO Redi Sep columm (10 g, silica).
The colum was washed with 10% MeOH i nqpt OAc (200 m.) and t fg)qugy%@jéct was
eluted with 50% McOH in Et OAc to yleld0219 HNNR(CDC 5 (s,
1H), 8.42 (d, 1H, J = 3.8 Hz), 7.62 (d, 1H, 7.7 Hz), 7:20-7.10 (m 1H),
6,91 (d, 2HJ:90H2)678(d 2HJ:90H2)670(d 1H, J 8.6
Hz),650635(m2H) 4.82 H%l p, 1H, —41Hz)390(t
2H, J = 6.9 %Eyclosewlow#@ ox:@4o (mn piperaga-4-yDorapaxylgWi3- 1. 65- 1. 45
(m ”2H) corrpounds were prepared in a simlar -
oy e i i i 53,

manner as de

3- Cycl openty|Bgycidpe L‘&ﬁaﬁﬁ -B o[y A HcRsHR X etith1 SRt -(3-
pyri dyl met hyl )glyphgn t?lg?n?ﬁe 79 % JEB?LS 288155& ey %MpM (
3- Oycl opent yIRyXyiylmethghdiphrmyiasnibg onyl ani . no) et hoxy- 4- met hoxy- N- ( 3-

pyridyl met Ryly)
3- Cycl opentyl oxyagﬁgeﬁt ?&@enﬂxzfﬁﬂ?*@m OB%%H’IE#B’W RhePKBIA%h oxy] - ] V- ( 3-
-~ pyridyl net gy 13}- @heﬁhékcﬂiﬁbﬂ&c thoxy)-#methoxy—N—GP ]{hnethyl%chphenylamme

3- Cyclopebtyl - 4- met hoxy- 4" -[ 2- ﬂl pr opanesul am no) et hoxy] - N- ( 3-
pyr 1 dyl et By A N eiowtgi el -y Dettoy N-C-pyridylmethyDdiphonylamins

oyr1 dyl #ﬁﬁﬁ?@%%%?@a@%&%‘%ﬁ%@i PR R drERy DR etipe
Phosphodi e3t erfas@-Chibidphth@nmieidtivixtyy-Amemox PRES p@ﬁdﬁﬁkﬁiy@@%&ﬁﬁﬂﬂme
bacul ovirus-infected St9 cells that expressed the reconbinant enzyne. The

cDNA encodi ng hPDE-4D6 was subcloned into a baculovirus vector. Insect
cells (Sf9) were infected wth the b=l and cells were cultured

until protein was expressed. The baculroviTus-infected cells were |ysed and .

the |ysate wWasmifeethoxy-3-cyclopentyloxy-4-methoxy-/¥-(3-pyridyimethyl)diphenylamine
To a solution of N-(3-pyridylmethyl)-3'-[2-(2-phthalimido)ethoxy]-3-
cyclopentyloxy-4-methoxydiphenylamine (0.39 g, 0.69 mmol) in MeOH (5 mL) was
added hydrazine hydrate (1.0 mL, 20 mmol). After 6 h at room temperature, EtOAc was
added (50 mL) and the precipitate was filtered off. The filtrate was washed with water
7(25 rnL)_ and brine (25 mL), dried (MgSO4), and concentrated in vacuo. The residue was
- loaded on an ISCO RediSep column (10 g, silica). The colurnn was washed with 10%
MeOH in EtOAc (200 mL) and the product was eluted with 50% MeOH in EtOAc to
yield 0.21 g. 'H NMR (CDCly) 5 8.55 (s, 1H), 8.42 (d, 1H, ] = 3.8 Hz), 7.62 (d, 1H, 7.7
Hz); 7:20-7.10 (m, 1H), 6.91 (4, 25, J = 9.0 Hz), 6.78 (d, 28, J = 9.0 Hz), 6.70 (d, 1H, J
=8.6 Hz), 6.50-6.35 (m, 2H), 4.82 (s, 2H), 4.54 (p, 1H, J = 4.1 Hz), 3.90 (t, 2H, ] = 6.1
Hz), 3.74 (s, 3H), 3.01 (m, 2H), 1.86-1.70 (m, 8H), 1.65-1.45 (m, 2H).

EXAMPLE 23
The following compounds were prepared in a similar manner as descﬁﬁed in Example
12 |

a) 3-Cyc}opentyloxy¢4-’-{2'.-methanesulfonylamino)ethoxy-#mcthoxy—N—(B-
pyridylmethyl)diphenylamine '




as source of hPDE-4D6 enzyne. The enzyne was partially purified-using a
DEAF i on exchange chromat ography. This procedure can be repeated using
cDNA encodi ng other PDE-4 enzynmes. Assay: Type 4 phosphodi est erases
convert cyclic adenosine rmnophosphate'.; AMP) to 5'-adenosi Bglul 2005
monophosphate (5'-AMP). Nucl eotidase cornverts 5 -AWVP to ader%o WA(CH
Therefore the conbined activity of PDE4 and nucl eoti dase converts cAMP to -
adenosine. Adenosine is readily separated from cAMP by neutral al um na

col urms. PhoSphpdppentypasé -Cntthineseiien iaraiaR)anxycbmegyod{(bf cAWP to

adenosine in this assay, , consequently, PDE4 inhibitors cause a decrease in
adenosi ne. C@Wd?’%@?%@?ﬁyl&m&expressi ng hPDE-4D6 were comnbi ned with 50

ul of assay) M.gycianhtOx k-t bt rsropasilfiybatiad)etioyhA-Gi n at room

tenperature. Finhal  concentrations of assay conponents were: 0. 4 ug
enzyme, 10nMppridgimeCiyt)dyphenylBinine80 22 July 2005 10mM MyCl 2, 3 uM cAMP,

0.002 U 5' ..nucl.eqt i dase nd X P %ﬁMD gaGti on was

st opped byd)ag;dtﬁ'go Wgﬁfm%?'%%ﬁ%yﬁég@ﬁ{ﬁl q}@? ;neg‘ﬁfgeﬁ i qu%?)eﬁ]&ﬂs |*"of reaction
m xture was tyaARShetsRMifHeaiatde Wel | to alum na colums (Miltiplate;

M I1ipore). Iiyge?ed a%gn%si ne was eluted into an Opti Plate by _spinning at

2000 rpm fer 4’42 Mutaseulfonylamipprihosyl-SeyHepimteexor-metipEy-Hds- added to the
Opti Pl ate. The .pl at seal e shaken for about 30 min, and cpm of
Sl Rt

[ 3H] adenosi né using a Wallac Triflux(r): Al test conpounds
are dissolved in 100% DVMSO and diluted into the assay such that the final
concentration of DMSO is 0.1% DMS. O does_not affect enzyne activity at

this concentration. A decrease in JBEAMFRE ZFoncentration is indicative of

M BILLon of P06 36 X PSS BiAESUBI S er LA s eont 19, ©
plotting drug concentration versus 3H adenosine concentration. Nonlinear
egression -SOf t IV-\II?n[n%n %s§4a\¥ras%(b%laigédegrér;1)b)act\llYg\Sfinlles-& ec:tte(:)d § i%tc!eﬂggh%t expressed the -
recombinant‘ énzyinc- 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 lysaté was used
as source of hPDE-4D6 enzyme. The enzyme was partially purified using a DEAE ion
exchange chrométography. This procedure can be repeated using ¢DNA encoding other

PDE-4 enzymes.

Assay: |
Type 4 phosphodiesterases convert cyclic adenosine mbnophosphate {cAMP) to
5’-adenosine monophosphate (5’-AMP). Nucleotidase converts 5’-AMP to adenosine.
Therefore the combined acti\)ity of PDE4 and nucleotidase converts cAMP to adenosine.
Adenosine is readily separated from cAMP by neutral alumina columns.
Phosphodiesterase inhibitors biock the conversion of cAMP to adenosine in this assay;

consequently, PDE4 inhibitors cause a decrease in adenosine.

Cell lysates (40 ul) expressing hPDE-4D6 were combined with 50 ul of assay mix
and 10 ul of inhibitors and incubated for 12 min at room temperature. Final

concentrations of assay components were: (. 4 ug enzyme, 10mM Tns-HCl (pH 7.5),




pl Cso val ues. EXAMPLE 25 (Method A) Passive Avoidance in Rats, an in vivo
Test for Learning and Menory The test was perforned as previously descri bed
(zZhang, H -T., Crissman, A M, Dorairaj, NR, Chandler, L.J., and

O Donnel I, J.M, Neuropsychopharnmacol oggy 2000, 23, 198- 20@2)1111 yIIss '
apparatus (Mdel E10-16SC, Coul boum Instrunments, Allentown, PA) ° consisted
of a two- corrpartrrent chanber with an illum nated conpartnent connected to
a dar kened conpartnment by a guillotine door. The floqr of the darkened

conpar t meAPmMciesils Badvl 6AMR, ) QQQeTés? sueleatidasri and Arolpwhefd BHIEAMPect r i ¢

f oot - shock, coul d be delivered S. ur

exper i rren{fg? eﬁ?%%@%?%"eﬁ br3"satdd 311[89 gg "ﬁ%b&ﬁ'&?hg‘gp%ﬁl éf ﬂPso? of ﬂé\lpij%’l{/ bef ore
the start I f

M e L B T

i | I um nat kallipeeiphebeiahidehasing g aavatedfintormtOreiRlte Sgdpomidg abﬂDﬁémdm@rr for |

m nut e before the door s raised._ The | a for entering the dar kened
conpart ne-ii'l il U Bi5F HEHV\%NIP@M’PH@%WQW%H}X ﬂ't?(éuptﬂ%?tee e P

dar kened htaE%,{‘ hock was
adm ni st e%g f Ié"é@%g“ﬁ ﬁqﬁ{v\é% Fﬁ%ur[ag%ur S ?g?s H@ﬁg&?g §
adm ni st eWallaOT#lun@/ kg NI K-80l or saline, 30 mnutes prior to the

i njection of saline or test conmpound (dosed fromO0.1 to 2.5 ng/kg, i.p.),
whi ch was 30 minutes before the retention test started. The rat was again

placed in the t%@ﬁﬁ%é%?ﬁ@éne LdoTRAlin Woddl BOR IHd Alﬂ&éd“ﬁ‘a @&Eh The

| atency for entering t corrpartrrent was record to 180
seconds, tatt thbifiohl donnenttanen bf DMS Das0.1 BMSCedbes Abt afiiedtt anzm&aa@uvayyt ed by
anal yses of vari anee (ANOVA) ; individual conparisons were nade using
Kewnman- KetHSEOPe oy ve rats required | ess than 30 seconds, on average,
to cross fromthe illum nated conpartnent to the darkened conpartnent.
However, 24 hours after the electric shock exposure, nost rats pretreated

el o o Al ROl R 0B RTRPL FRI  AURRRRG 3 oT)
mg/ kg)  pICsq values were determined by screening 6 to 12 concentrations of compound ranging
from 0.1 nM to 10,000 nM and then plotting drug concentration versus “H-adenosine
concentration. Nonlinear regression software (Assay Explorer®) was used :b estimate
pICso values.

EXAMPLE 25 (Method A)
Passive Avoidance in Rats, an in vivo Test for Leaming and Memory

The test was performed as previously described (Zhang, H.-T., Crissman, A.M.,
Dorairaj, N.R., Chandler, L.J., and O'Donnell, .M., Newropsychopharmacology, 2000,
23,198-204.). The apparatus (Model E10-16S8C, Coulbourn Instruments, Allentown, PA)

‘consisted of 2 two-compartment chamber with an illuminated compartment ccnﬁected to
a darkened compartment by a guillotine door. The floor of the darkened compartment
consisted of stainless steel rods through which an electnc foot-shock could be delivered
‘from a constant current source. All experimental groups were first habituated to the
apparatus the day before the start of the experiment. During fhe training, the rat (Male
Spraque-Dawley (Harlan) weighing 250 to 350 g) was placed in the illuminated

compartment facing away from the closed guillotine door for 1 minute before the door .

was raised. The latency for entering the darkened compartment was recorded. After the




mar kedl y reduced this |atency when conpared to the vehicle (p<0.001). This
ammesic effect of MK-801 is reversed in a statistically significant manner
by actual test conpounds in a dose-dependent fashion (e.g.,

3-cycl opent yl oxy-4=net hoxy- N—(3 pyr| dy t hyl ) di phenyl am ng,, Ef tive
dose range = 0.5 to 2.5 ng/ kg, : %1 N-( 3- %Juﬁﬁ&%
cycl opent yl oxy- 4- net hoxyphenyl )- N-(3 pyr| dyl net hyl ) - 3- am nobenzoi ¢ aci d,

effective 0 2.5 k i EXANP t hod Radl al
arm maze t & fﬂ%ﬁﬁ‘%ﬁ??arkgﬂeqlqpr%a\l}gleﬁggé &Orr Vf%a? %Fﬂanéﬁg%sr\@%owﬁ Sh%%dést was
perforned g aaﬁﬁhab&%hxoxdﬁ&%hd%edrv&%b@w hblrs Tater, Bhd %86 A8 adrinMrered DQr ai r aj
N. R, Chandler, L.J O Donnel .M, Neuropsychophar macol ogy, 2000,

23, 198- 20mgykg mbﬂayalmétmmmutqsm@lor md]surngcnqnatfsral(lmretmpmgg@@avm ey

(Harl an) n 35 were placed in t eel t-armr nmaze
‘(each arm @%’g%%’ %Zggfﬁ’ @g g’g(?x)lﬂ@i‘:f IBHM?SH’ %éer\ﬁg t“él?geégat ed 70 cm
above the thaed )Tﬁ@fat@%hgmgﬂaeéﬁ fn0the Immnﬂaaéomﬁamewlﬁ Ehl?%ﬁzl]@;hﬁé@dor
individually in the centef of the maze for 5 mnutes with fdod pellets

pl aced cl ogpent &h’eﬁetehox)ﬂ)r\mﬂehsg tieerdirkdmed compartmenttwabagsoried fohopiel8G at t he
end of the arns; ﬁssm a %% wer.e nducted. Next, four randomnly
sel ect ed afe™ Q\%P%Wh‘(c L o1 ™ cgel l et of food each. The rat was

restricted to the &eNier ﬁh@&é@ﬁﬁh&ﬁﬁses derﬂmgé BIRERSA); Ifivid@alseconds and
then all owed to nove freely throughout the naze wuntil it collected all

pel | et s of céopatisons werermmqmgciésw@én KaisdbeiseNaiygmats frequined lqsmh’dn 30

paranmeters_were record erro s into

D Foe o et BhE STRZHER o Ay Bl A CRHB SRRl S SPIEAES )
reference PRAPINM&R BloSvevkr, 84 ho&B lafkiehe eleBtrR. shablakk RRur] A5t rdls ;Irﬁtte&ltedar m
entries; and 4) the test duration gseconds i.e., the tinme "spent in the
col | ecti onwath V&hlldetché npélrﬁ‘l-@tt%’ thehda] @eﬁéﬂ@PweﬂhéhqugﬁéatW§ﬁ error was

~zero and the ver f t flve
tcoeasi ve RFAAFLaFR, 1R BT STOY Pl BE WA A0 Bl | Vg
injected 151afﬂeﬂl-}t1%&u¢ﬂdltﬁirs iﬁtendyahmehl @mpatedite she agecie (pwhdal). Tas agcmeeim 45
m nutes before the test. Experinents were perforned
effect of MK-801 1s reversed in a statistically sigmficant manner by actual test
compounds in a dose-dependent fashion (e.g., 3-cyclopentyloxy-4-methoxy-N-(3-
pyridylmethyl) diphenylamine, Effective dose range = 0.5 to 2.5 mg/kg, i.p.; and N—{3—
cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-aminobenzoic acid, effective

dose range = 0.1 to 2.5 mg/kg, ip).

EXAMPLE 25 {(IVlethod B)

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

The test was performed as prevmusly described (Zhang, H.-T., Cnssman AM,
Dorairaj, N.R., Chandler, L.],, and O’Donnell, J.M., Neuropsychopharmacology, 2000
23, 198-204.). Five days after 1mt1al housing, rats (male Sprague-Dawley (Harlan)

weighing 250 to 350 g) were placed in the eight-arm radial maze (each arm was




in a lighted room which contained several extra-maze visual cues. Al data
were anal yzed by anal yses of variance (ANOVA); individual conparisons were
made usi ng Kewman-Keul s tests. Conpared to control, MK-801 (0.1 ng(kg,
i.p.) increased the frequencies of both rking and referen errors
(p<0.01). This amesic effect of M- 8018%?1 wor ki ng menory is%rmdéd in a
statistically significant manner by the adm nistration of actual test
conpounds i na dose- dependent fashion (e.g.

3-cycl Op%@w(b@&ycnflm@ﬁi énewazwé <1R¥iel Sy LARittyL Xtk s YdraRt iatidd foecvo ve

dose = p 01) The precedi ng exanpl es can be repeated wth
simlar siags:e&ats bgcresuhhspiat:@dmdgndttaéy llgméﬁn@apfvledﬁa@rfé‘tﬁml@&ﬁ ‘Q"thescrl bed

reactants, a era 1 O 0 | sed in
the prec é&‘?‘ﬂ “reé§ o5 9 b (i’ér}d?l‘%weﬁ é‘ﬂ%’ ﬂ}‘)sg 5 ne E[r}t hﬁhu u{flta{e1 \%In?h
respect tg ﬂ&é‘ﬁmg 9'&&91559? AN e conBidtéd. Cba! fcﬁaﬁmuﬁﬂf» seledtéd hrsnsapgrar ent

that variations and no ications of the invention can be made w tgut
depar t i nghérr bited Inathsyie pietletarf fe@:bmhoffhc v Waﬁ\Ié‘ﬁﬂFféﬁ to the cegieyplaipsn (

Clains 1. Ac For mul a | kyl
havi ng 1 OnERPEO R Dot T A e e ey e R o
unsubst | tdﬁhﬁﬁ! cenec?éémwetu&s%h@cmfopm FRfutestpai®Ra, {%mdnabagemﬁa iFoual kyl -
having 1 to 12 carbon atonms, which is branched or unbranched_ and |ch S

unsubst i tpateemkters venbstiiiad ed) Working MADEE YIRS GHyeiRAsIRPatEY 8BSR cyano,
ERCELOTE Nl SR e S
into unbaited arms; 3) total arm entries; and 4) the test duration (seconds), i.e., the time
spent in the collection of all the pellets in the maze. If the working memory error was
zero and the average reference memory error was less than one in five successive tnals,
the rats began the drug tests. MK-801 or saline was injected 15 minutes prior to vehicle
or test agent, which was given 45 minutes before the test. Experiments were performed
in a lighted room, which contained several extra-maze visual cues.

All data were analyzed by analyses of variance (ANOVA); individual
comparisons were made using Kewman-Keuls tests. Compared to control, MK-801 (0.1
mg/kg, i.p.) increased the frequencies of both 'working and reference memory er1ors
(p<0.01). This amnesic effect of MK.-801 on working memory is reversed in a
statistically significant manner by the administration of actual test compounds in‘a dose-
dependent fashion (e.g., 3-cyclopentyloxy-4-methoxy-V-(3- |
pyridylmethyl)diphenylamine, Effective dose = 2.5 mg/kg, i.p.; p<0.01)

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 invenﬁon has been illustrated with respect to the production and of

particular compounds, it is apparent that variations and medifications of the invention can

be made without departing from the spirit or scope of the invention.




cycl oal kyl having 3 to 10 carbon atons, which is unsubstituted or
substituted one or nore tines by hal ogen, hydroxy, oxo, cyano, alkyl
having 1 to 4 carbon atons, alkoxy having 1 to 4 carbon atons, or

conbi nati ons thereof, cycloal kyl al kyl having 4 to 16 carbon atons, which is
unsubstituted or substituted in the cycloal kyl portion and/or the alkyl
portion one or nore tines by hal ogen, oxo, cyano, hydroxy, Cl-4-alkyl,

Cl - 4-al koxy or combi nations thereof, aryl having 6 to 14 caribhulal0ifs,

whi ch is unsubstituted or substituted @me or nore tines by hal ogen, CF3,
OCF3, al kytaihydr oxy, al koxy, nitro, methyl enedi oxy, ethyl enedi oxy, cyano,
or conbinations thereof, 22 July 2005 84 arylalkyl in which the aryl
portion has 6 tj0 14 . nﬂRﬂn B5malsd t he al kyl portion, which is branched
or unbranched,lhas f%?% 5 cg?ﬁon at%%s, which the arylal kyl radical is
unsubstituted or is substituted in the aryl portion one or nore tinmes by
hal ogen, CF3, OCF3, al kyl, hydroxy,_al koxy, nitro, cyano, nethyl enedi oxy,
et hyl enedi oxy, or conbi nations Epe'-\ and wherein in the al kyl portion
one or nore -CH2CH2- groups ar onal Iy replaced by -CH=CH or

-C C, and one or nore -CH2- groups each Bdtionally replaced by -0- or
-NH and/or the alkyl portionis tionaIIyNsubstituted by hal ogen, oxo,
hydroxy, cyano, or conbinations thgreof, a gartially unsaturated
carbocyclic group having 5 to 14 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, alkyl, al koxy, hydroxy, nitro,
cyano, OXGyhefdin:conbi nations thereof, a heterocyclic group, which is
saturated, ,partially saturated or unsaturated, having 5 to 10 ring atons
in which & | easalkylhaving e drparbonatamps, yhish isbrapehed ofHnlmanched apg&disdt i t ut ed
or substituted; : | . H0k aryl, al kyl, al koxy,
cyano, trifluoﬁﬁﬁg? }?@B%??%%QR§§Q¥“§§}@%ﬁﬁfﬁ%ﬁﬁbns F ereof, or a

het er ocycl i cal kyl group, wherein the heterocyclic portion is saturated,
partially RZ

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-,

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 cycloalky! portion and/or the alkyl portion one or more times by halogen,

0X0, cyano, hydroxy, C;-s-alkyl, Ci-4-alkoxy or combinations thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one or
more times by halogen, CF; OCF;, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,

ethylenedioxy, cyano, or combinations thereof,



saturated or unsaturated, and has 5 to 10 ring atons in which at |east |
ring atom is a N, O or S atom and the alkyl portion is branched or
unbranched and has 1 to 5 carbon atons, the heterocycle-al kyl group is
unsubstituted or substituted one or nore tinmes in the heterocyclic portion
by hal ogen, OCF3, hydroxy, aryl, alkyl, alkoxy, cyano, trifluoronethyl,
nitro, oxo, or conbinations thereof, wherein in the alkyl portion one or
nore - CH2CH2- groups are each optionally replaced by - CH=CH2 duly2@C-, and
one or nore -CH2- groups are each optigmally replaced by -0- or -NH

and/ or the al kykyl@aRyltih WhidhSthe Biyl pArdibh YiasS61s14 dadbachtdiis Ral tagalkyl sottion,
hydr oxy, cyano, or conbinations thereof, 22 July 2005 85 R3 i1s alkyl
having 1 to 8 cdfduis beanshed orwmbranched, basdeReartsn aloms. ahichdhe ardeliarli ch i s

unsubstituted ofsish Rt Rtlodtis AbsiRAS ifniﬂ?ﬁ'ﬁ@&ﬁoﬁﬂﬂ?ﬁb GHASGy Cl-4-

al koxy, or conbinations thereof, a partia aturated carbocycle-al kyl
group wher ei n thhlwgen oYk alkplo hydroxy, hi®xySitre, cyane ardtiyderetdony, and t he

al kyl portion ich i.s_branched or br gnch has .1 t carbaon at ons, and
Shith Lo uneubsibieetid ot Sontotinsdiitral SREVhetRB st peite T piBPR BB ne. o
nore tines by halr@gen,CY- E¥dups alele@dty optitinhll PrepfiXadBy -CHECHObr -CFORhdat i ons

thereof, and the alkyl portion is optlonaIIY substituted by hal ogen,
Cl- 4- al koxy, cyaner merecéirhi grarpons cadiernsionallyareplasgddiy -Chav rNYg- and/er the car bon

o o e 1 P38 0641, 0888, bl 90 RASTECARA g1 T

aryl al kyl radi ecambinationsthdrséfi t ut ed or substituted, in the aryl portion, one
or nore times by hal ogen, trifluoronethyl, CF30Q nitro, am no, alkyl,
al koxy, al kyl am no, dial kyl am no and/ or substituted in the al kyl portion

by hal ogen, cygariall9funsiRiraiél carBbcREE SFRPHal Ak IsYb 19aBBn althR! €i n t he
het eroaryl portion may be partially or fully “saturated and has 5 to 10
ring atons in wHidHs apsybstitgted pr pybshtuiadomeios meratimgs By halogen, alkyl, alkoxy,

hydroxy, nitro, cyano, 0xo, or combinations thercof,

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
5 to 10 ring atoms in which at least 1 ring atom is a N, O or S atom, which is
unsubstituted or substituted one or more times by halogen, hydroxy, aryl, alkyl,

alkoxy, cyano, trifluoromethyl, nitro, oxo, or combinations thereof, or

a heterocyclicalkyl 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
isa 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, OCFs, 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 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’,



atom the al kyl portion, which is branched or unbranched, has 1 to 5 carbon
atons, the heteroarylal kyl group is unsubstituted or substituted one or
nore tines in the heteroaryl portion by hal ogen, alkyl, al koxy, cyano,
trifluoronethyl, CF30O, nitro, oxo, am no, alkylam no, dialkylam no, or
conbi nati ons thereof and/or substituted in the alkyl portion by hal ogen,
cyano, or nethyl or conbinations thereof; R4 is aryl having 6 to 14 carbon
atoms and which is unsubstituted or substituted one or nore2l Julp20dsy

hal ogen, al kyl, al kenyl, al kynyl, hydr®8%y, al koxy, al koxyal koxy, nitro,

met hyl enedioxy is aﬁkﬂﬂa&iﬁgdltoxmﬂohlafdmspmmtmwﬂanc@@&unlﬁﬁﬂﬁd aAdriviial kyl, 22
July 2005 86 an1noa|kog¥ di al kyl am no, hydroxyal kyl, hydroxam c acid,
tetrazol e-5-yl I upubsiigited osibstilicd ppaotmatedings With halogepayaBoCr-car boxy,

al koxycar bonyl x Qﬂco@ﬁﬂh 1uﬁh5¥$ﬁh'0 al kyl sul finyl, alkyl sul fonyl,
phenoxy, trial ky 'yl oxy, E%- -, of conbinations thereof or heteroaryl

having 5 to 10 rlng atons in which at least 1 ring atomis a heteroatom

whi ch is unsubstituted o tut e _or re tj Ies b halo aIkyI
Py oxy.  al koxd PHALS pwRte) S o R i RR P b Elparyp e figes
trifluoromethylstoadicivon amnmﬁawa:ydlkymmﬂwamw is mnammmndmﬂmnam no,
hydr oxyal kyl hydroxam c acid, tetrazol e-5- hydr oxyal koxy, =~ car hoxy,

al koxycar bony| [© & gahen aige andayhach ispmsubsit cg&}ﬂ?ﬁhﬁw inghe (ArBeRYElGy | |

phenoxy, tria Bﬁioa'ohxbpﬁ%retﬂﬁemmaﬁhlgpﬁ 31RGEL Rz, RanbSod, oftl kyl havi ng

1 to 8 carbon atonms, which is unsubstituted or substituted one or nore
times with hal @gmhxna®M4hqb¢fyaudt@cakyh1bdmﬂlyxs apsionallyrsubshititechby halngent her eof

al kyl am no or wher eac yl portion has independently 1
to 8 carbon atdﬁﬁh%gyﬁgﬁP?gf?§EWH¥5PUB1?xg carbocycl e-al kyl group wherein

t he carbocycl e portion has
arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, arylalkyl radical is unsubstituted or substituted, in the aryl portion, one or
more times by halogen, trifluoromethyl, CF;0, nitro, amine, alkyl, alkoxy,
alkylamino, dialkylamino and/or substituted in the alkyl portion by halogen,

cyano, or methyl, or

heteroarylalkyl group, wherein the heteroaryl portion may be partially or fully
saturated and has 5 to 10 ring atoms in which at least 1 ring atomisaN, Oor S
atom, the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, the heteroarylalkyl group is unsubstituted or substituted one or more times
in the heteroaryl portion by halogen, alkyl, alkoxy, cyano, trifftuoromethyl, CF;0,
nitro, oxo, amino, alkylamino, dialkylamino, or combinations thereof and/or
substituted in the alkyl portion by halogen, cyano, or methyl or combinations
thereof;

R’ 18 aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one
or more times by halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, alkoxyalkoxy,

nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF;, amino, aminoalkyl,



5 to 14 carbon atons and the al kyl portion has 1 to 5 carbon atons, which
is unsubstituted or substituted one or nore tinmes by hal ogen, alkyl,

al koxy, nitro, cyano, oxo, or conbinations thereof, cycloal kyl having 3 to
10 carbon atons, which is unsubstituted or substituted one or nore tines
by hal ogen, hydroxy, oxo, cyano, al koxy, alkyl having | to 4 carbon atons,
or conbi nations thereof, 22 July 2005 87 cycl oal kyl al kyl having 4 to 16
carbon atons, which is unsubstituted or substituted in the Z3bilp200yI
portion and/or the al kyl portion one o8 nore tines by hal ogen, o0xo, cyano,

hydroxy, al kyl amaldstkexy aatigAuniingdydesyalkhk hedioxarficakidh Rtrande-6- }tlcﬁ(14 car bon
atons and which is unsubstituted or substituted one or _nore times

hal ogen, al kyl hetstagyelghetragpleieyl, hydrpryalkoxk sapboxy; ‘«tlkwcarhemrlwéﬁ%mcxky,

et hyl enedi oxy, u I ge&gﬁé, nalkky,

am noal koxy d.S%ﬁy?gn?%%gﬁﬁgﬁr%5?5?3@?1%h dr xa.rnclsé}(}:r%%)gl'y Rtéi#gzole 5-y
hydr oxyal koxy, cembipatiyns thgreafxgrcar bonyl , cyano, acyl, al kylthio,

al kyl sul fi nyl, al kyl sul fonyl, or conbi nati ons thereof, aryl al kyl having 7
to 19 carbon atonms, wherein the aryl portion has 6 to 14 carbon atons and
the al kyl port heteroathaving S td 1 @fiaHe@dnslin whivhan bdasd, nliglﬁoﬁh it @ h&temaroagn

at ons, arylalkyl radi cal s ynsubstituted or substitut the aryl
portion, one ofhighds én%ubﬁegtcwrﬁga WOUFPFFHOER)WB%I?M%E@F%@“ nitro,

anino, al kyl, ald@xy, ARy Moy Bl i\ mertii i ?netﬂﬁe@eaﬂ!x@r substi tut ed

in the alkyl portion b al ogén, Tcyano, or heterocycllc group,
whi ch is sat ur gifbapromethyl aming, yainomathal aﬁhnwﬂgétmnlm%kpxyrfmlkﬂgmu& to 10

ring atons in ri i<S which is
unsubsti tut ed g?&gg%ﬁ%ylﬁ'@%%méﬁeaco e%rrllf)i‘r%ene t5| ylah °’8ﬁﬂ‘|r°o‘§ e %Q}”kyl hydr oxy,
al koxy,  al koxykbkgaybongl, tyamo, #81, h}d&yﬁhﬁﬂakkybsuiﬁayhy]kgl‘s&ﬁom,yphenoxy,

trifluoronethyl, amn neth noal kyl , am noal koxy di al kyl am no,
hydr oxyal kyI ﬂéggrﬁ)ﬁxg Or COm 1nat1 }{S ihereof

R® isH,

alky! having 1 to 8 carbon atoms, which is unsubstituted or substituted one or

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

alkylamino or diatkylamino wherein each alkyl portion has independently 1 to 8

carbon atoms,

a partially unsaturated carbocycle-alkyl group wherein the carbocycle 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, 0xo, or combinations thereof,

cycloalkyl having 3 to 10 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, hydroxy, oxo, cyano, alkoxy, alkyl having 1 to 4

carbon atoms, or combinations thereof,



acid, tetrazole-5-yl, hydroxyal koxy, carboxy, al koxycarbonyl, cyano, acyl,
al kyl thio, alkylsulfinyl, alkylsulfonyl, phenoxy, or conbinations thereof,
or a heterocyclical kyl group, wherein the heterocyclic portionis
saturated, partially saturated or unsaturated, and has 5 to 10 ring atons
in which at least 1 ring atom is a N, O or S atom and the al kyl portion
whi ch is branched or unbranched and has 1 to 5 carbon atons, the
heterocycl e-al kyl group is unsubstituted or substituted one 22 Juip2@0X i nes
in the heterocyclic portion by hal ogeng7al kyl, 22 July 2005 88 al koxy,

cyano, trifl uokgseilkylalkyOe¥idg Miot récarioaatorad]iwhich is uliyubsiturd or swbistituked am no,
or conbi nations thereof and/or substituted in the al kyl portion by

hal ogen, cyanoin the cygloplsr! nortionangiardhs kY noinnede; OrEmir"sm&e%’i’W@ql%g%nd or a
di val ent aliph ag§fmhere|n one or nore
- CH2- groups a?’se;begaﬁgmgt |oéga'1\lw reﬁ{l&égg&g{}ﬁ?&zﬁh S, -NR6-, - SOZ2NH-,

- NHSQ2-, - , -NR6CO-, -CONR6-, -NHCONH-, -OCONH, - NHCOO-, - SCONH,

o g:ancﬁg'ilhl ing 05 1 b BB B BSARADREE T e

one or nore ti mefe Winkhbyahlegen alkd, hidraki alkoxyGlkakyalkisex nitr@xo, or
conbi nations thereof; and pharmaceutically acceptable salts thereof. 2. A
conpound accoréﬂ%?”(? o %)ﬂm%ﬁemuﬁomeéhWQ‘% agin YLR2 is alkyl,

al kenyl, al Kynylnindz#gh %ﬁhﬁa/dlko kiR lno, 16 ABNE S aRklo acid,

cycloalkylalkyl ar , or rocy cI|c g each case substituted or
unsubsti t ut ed; tmzols %Ylkbydfowoawwrb@m ﬁb@’@mﬂbﬁwlaﬂ)l@@,,acyln alligidiiocase

substituted or fld itaﬂ{y‘l:“sgdfo%rrldﬁ%n{ﬁ a%r th(&reopeteroaryl in each case

substituted or oun according to cla|n11 wher ei n
R3 is heteroarylalkyl which is substltuted or unsubstituted. 4. A conpound
according to c laxa}ilfm(;fl hamgrﬁfetlo I]Q carbloﬁ atomsh%‘//la e aFr%ll p(?rrt}gn ﬁa%s 6 to 14 carbon

atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon

atoms, arylalkyl radical is unsubstituted or substituted, in the aryl portion, one or

more times by halogen, trifluoromethyl, CF;0, nitro, amino, alkyl, alkoxy, amino,

alkylamino, dialkylamino and/or substituted in the alkyl portion by halogen,

cyano, or methyl,

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
5 to 10 ring atoms in which at least 1 ring atom is a N, O or S atom, which is
unsubstituted or 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, or

a heterocyclicatkyl 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
isa 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,



is cyclopentyl, CHF2, cyclopropyl nethyl, pyridylethyl, or
(3R)-tetrahydrofuranyl. 5. A conpound according to claiml1l, wherein RL is
methyl or CHF2; R2 is cyclopentyl; R3 is heteroarylal kyl, in each case
substituted or unsubstituted; and R4 is substituted or unsubstituted aryl
or heteroaryl. 22 July 2005 89 6. A conpound according to claim1l1, wherein
RlL is nethyl; R2 is cyclopentyl; R3 is arylal kyl or heteroarylal kyl, in
each case substituted or unsubstituted; and R4 is substitutdJuy 2005
unsubstituted aryl. 7. A conpound accoB8ing to claiml1l, wherein RL is
methyl; R2 is alkegl.ayend, yifluodetis], CF;Oatito oadoy htilnoyhlk ylainixo, i s substi t ut ed

or unsubstltut ed co nd acc rdi ere s met hyl ;
R2 is cyclopel’ilf%ufﬁa‘ﬁi?oi%‘%% gﬁ%d%ﬁf {’F e‘iﬁbtgn {’Y Y

unsubstituted; paRGeevard, Qﬂ%@fﬁ lomhﬁ,l;hdugnssmg%ft uted or unsubstl tuted. 9.
A conpound accordl ng %{o claim1, wherein R is nethyl; R2 is cyclopentyl;

R3 is pyridylmethyl, pyrimdi nyI nmet hyl , phenet hyl , benzyl t hi enyl net hyl ,
pyridyl prqpyl, .p] r 3% Wil ' case is
substi t ut g“d Oﬁ?%%ﬁ@g%{;ﬂ%’!n{?%\ Xlent rTBPﬁYCI @ UﬁltggrmSC% ﬁatdn% ﬁ%j.—

phenyl or phenyhe stinstd -ﬂﬂzegm\apst :h'e l:acht@tﬁnﬂl;,hspiatadelsyt@~ 1OS- ANR&{rpound
according to cl ei | o R3 is

pyri dyl net hyl , 5@% gﬁﬁffﬁm 74 N‘%ﬁ ’%R‘R 'bé#ﬁ?pgﬁ/‘fh @ﬁ@ﬁ%t hy

pyridyl propyl, NHEEOLASOWNIR! BESNIRY bANMEEREL M, Which in each Case i's
substituted or unsubstituted, or nethyl, ethyl, or propyl; and R4 is

phenyl, naphthyl, bi phenyl pyr| dyl, pyrimdi nyI t hi azol yI pyrazinyl,

qui nol i nylps or ; ey tut ed.
lt. A corrpound %%CWQ ‘][:l (I:It(lf’;u§ c%%‘ erei %ﬁ?#‘é&%@ﬁgf‘m&%@%gﬁd R2 is
cycl opentyl, ChifiZch 1s;m§ubpmtumllomm;am,tedmrelodmcee tignkes with htleperg G drabifyly anyl ;

?Rdegghl (s:asghlegyg nasht r})yl rccprgﬂzhzg}gnsﬂl r;lol i.,nyl, or isoquinolinyl, which

pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein R' is methyl or CHF,; R? is
alkyl, alkenyl, alkynyl, cycloalkyl, arylalkyl, heterocycle-alkyl, cycloalkylatkyl, aryl, or
heterocyclic, in each case substituted or unsubstituted; R is alkyl, arylalkyl or
heteroarylalkyl, in each case substituted or unsubstituted; and R* is aryl or heteroaryl, in

each case substituted or unsubstituted.

3. A compound according to claim 1, wherein R? is heteroarylalkyl which is
substituted or unsubstituted.

4, A compound according to claim 1, wherein Rlis methyl or CHF;, and R?

is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or (3R)-tetrahydrofuranyl.

5. A compound according to claim 1, wherein R' is methyl or CHF; R is
cyclopentyl; R® is heteroarylalkyl, in each case substituted or unsubstituted; and R'is
substituted or unsubstituted ary! or heteroaryl.



or unsubstituted. 22 July 2005 90 12. A conpound according to claiml1, Rl
is methyl or CHF2; R2 is cyclopentyl, CHF2, cyclopropyl nethyl,
pyridylethyl, or tetrahydrofuranyl; and R4 is phenyl which is
unsubstituted or substituted by nethyl, ethyl, nethoxy, d, F, CF3, vinyl,
cyano, am no, carboxy, hydroxynethyl, or ethylsul fonam do, or is 3-pyridyl
which is unsubstituted or substituted by carboxy or al koxycarbonyl. 13. A
conmpound according to claim1, wherein Rl is nmethyl; R2is Zybilyppedi yi ;
and R4 is phenyl, naphthyl, pyridyl, q8%nolinyl, or isoquinolinyl, which in
each case i s s@bsti Mombotnﬁd eording totd]:hﬁdl Mreui\RccsnﬁahﬁdRérscor ding to

hyl; R2 is cIop nt and he whi ch

claim1, mh rein Rl,js i
i s unsubs€¥% atf‘élévioB gs&ag?lhtﬁ @atebgﬁrﬂmlgin eash esubmtﬁgszfyuns ed; o3,

vinyl, cyap@r*adubfituedbPRbstitdd ey methyl, or ethylsulfonanido or is
3-pyridyl which is unsubstituted or substituted by carboxy or

al koxycarbonyl. 15. A conpound according to claiml1l, wherein R is nethyl

or CHF2; R2 is cycI CHE No) h eyl et hyl, or
tetrahydrofuragy é% wxﬁbn%%ﬁxﬁ HgggﬁﬁﬁﬁFh %IPmﬁékgnélnethyl

furanylnetbubpmﬁﬁiﬁﬂNR%mhhykmnmykﬂdmhﬂekhybﬁmmqmommkmmmnnahyI
i soqui nol i nyl methyl, thiazolylnmethyl, or pyrrolylnethyl, mhich in each
case is substituted or unsubstituted. 16. A conpound according to claim1,

wherein Rl is get hYAé?ﬁnp@ﬁ'E@accB?dlhéto&MﬁJ OR&RE R' (iheth 1cuéisopr opyl net hyl ,
pyridylethyl, or te}rah ydr of ur anyl; R3is pyrazi ny hyl ,

pyri m di ngbetepanyl; Rois heteraagyaliast wiyich 1Wb$iﬁu'ie¢| Oéwhb%ﬁ@éd,ia@diﬂnsﬁimy]t uted or
SUbSt'tUt%ﬂu@ﬁ%mﬂéﬁ@ﬁﬂﬁ&qﬂgﬁﬁﬁﬁl%p'ng to claim1, wherein RL is nethyl; R2

is cyclopen enzy phenet hyl , cycl ohexenyl net hyl ,
furanyl net hyl , thienylnethyl pyrazinylnethyl pyri m di nyl met hyl,

Dy S oL 09 1 A e ML RLEER T e 2R 1 o
cyclopentyl; R3 is pyridylmethyl, pyrimidinylmethyl, phencthyl, benzyl, thienylmethyl,
pyridylpropyl, piperidinylmethyl, or pyrazinylmethyl, which in each case is substituted
or unsubstituted, or methyl, ethyl, or propyl; and R* is phenyl or phenyl substituted with 1
to 3 substituents.

10. A compound according to claim 1, wherein R' is methyl; R?is
cyclopentyl; R? is pyridylmethyl, pyrimidinylmethyl, phenethyl, benzyl, thienylmethyl,
pyridylpropyl, piperidinylmethyl, pyrazinylmethyl, which in each case is substituted or
unsubstituted, or methyl, ethyl, or propyl; and R*is phenyl, naphthyl, biphenyl, pyridyl,
pyrimidinyl, thiazolyl, pyrazinyl, quinolinyl, or isoquinolinyl, in each case substituted or
unsubstituted.

il. A compound according to claim 1, wherein R!is methyl or CHF;; R’is
cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl; and R* is
phenyl, naphthyl, pyridyl, quinolinyl, or isoquinolinyl, which in each case is substituted

or unsubstituted.



or unsubstituted. 91 22 July 2005 18. A conmpound according to claim1,
wherein RL is nmethyl; R2 is «cyclopentyl; and R3 is pyrazinyl net hyl or
pyridyl nmethyl, which in each is unsubstituted or substituted. 19. A
conmpound according to claim1, wherein said conmpound is of fornmula IV O-~NB
IV Rz R4 \i Dwherein R and R2 are as defined in claim1l, at |east one of
A, B, and Dis N and the others are CH and R4 is pyridyl or phenyl which
in each case is substituted or wunsubstituted, and pharnaceu2l bdy P05
acceptabl e salts thereof. 20. A conpoup@l according to claim19, wherein Rl

is methyl or CHB2. &aomp%uﬁ@muﬂﬂgﬁﬁaaﬁm rmlmeﬁllymmﬂﬁz, Riherein Bis N
22. A corrpound according to clai and R2

or
i s cycl opéwelgpentydif£HE, cyel PB‘@PB‘ﬂ}ﬁI‘%tWYIeBVLmW’@Nﬂ‘Pﬁ’éﬁmﬂaeﬂﬁﬁl%g;ﬁr of ur anyl .
23. A Conpp I d"m% C
accordi ng tgﬁsgl“gll%rinﬂggh ﬁtgtec?r??%?ﬁlﬂsﬁéucrret h ?thgl é&hﬁ?&h&g %ZLF @gpg 2 ridyl
or phenyl cys, emmonca“hwty bedrexymsetbylbert ethylstdfbnomndmneub§tpwﬂybwhlclz& A

conmpound accQqr wher ei 22 July 2005 92 26. A
conpound é’@%‘g’rsg "8‘ %ﬁugft%ili}@éar r8i Oﬁ{ alﬁé B¥ht hyl or CHF2, RZ is
cycl opentyl, CHFZ, cycl opropyl methyl, pyridylethyl or tetrahydrofuranyl,

and R4 is 3- pyrldyl or phenyl, Wmch I n each casg is substituted or
unsubstit uted. 137, A CONPHINACLIEHENR AgIR & whqﬁlm&esmm}émss is N 28. A

compound R¢Q8hGiATaddr Gk f)héﬂyi; %apl‘ﬂﬁﬁ[ Wﬁjquhﬁah@t, By isoﬁlﬁncgﬂﬁl):d?, wHFinR4

each case is substituted or unsubstituted.

14. A compound according to claim 1, wherein R'is methyl; R?is
cyclopentyl; and R* is phenyl which is unsubstituted or substituted by methyl, ethyl,
methoxy, Cl, F, CF;, vinyl, cyano, amino, carboxy, hydroxymethyl, or ethylsulfonamido,
or is 3-pyridyl which is unsubstituted or substituted by carboxy or alkoxycarbonyl.

15. A compound according to claim 1, wherein R' is methyl or CHF; R? is
cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl; and R® is
benzyl, phenethyl, cyclohexenylmethyl, furanylmethyl, thienylmethyl, pyridylmethyl,
quinolinymethyl, isoquinolinylmethyl, thiazolylmethyl, or pyrrolylmethyl, which in each

case 1s substituted or unsubstituted.

16. A compound according to claim 1, wherein R' is methyl or CHF,; R? is
cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl; and R? is
pyrazinylmethyl, pyrimidinylmethyl, or pyridylmethyl, which in each case is
unsubstituted or substituted.

17. A compound according to claim 1, wherein R' is methyl; R? is
cyclopentyl; and R’ is benzyl, phenethyl, cyclohexenylmethyl, furanylmethyl,
thienylmethyl, pyrazinylmethyl, pyrimidinylmethyl, pyridylmethyl, quinolinylmethyl,
isoquinolinylmethyl, thiazolylmethyl, or pyrrolylmethyl, which in each case is substituted

or unsubstituted,



i s phenyl which is substituted in the 3- or 4- position. 29. A conpound
according to claim28, wherein Bis N 30. A conpound according to claim
19, wherein R is nethyl or CHF2, R2 is cyclopentyl, CHF2,

cycl opropyl nethyl, pyridylethyl, or tetrahydrofuranyl, and R4 is phenyl
which is substituted in the 3- or 4- position. 31. A conpound according to
claim30, wherein Bis N 32. A conpound according to claim19, wherein R
is nmethyl or CHF2, and R4 is 3-pyridyl, 3-COOH phenyl, 3-C2)hdéng005
3-cyano- phenyl, 3-ethyl -sul fonam do- ph2hyl, 3-tetrazol-5-yl-phenyl,

3- hydr oxynet hyl - phenyl, 3-nitro-phenyl, 4-pyridyl, 4-COO0H+ phenyl,

4- cyano- phenyl , 4- ethyl sul f onanj_do- phenyl 4-tetrazol phenyl, or 4-
hydr oxymet hyI Bﬁeny cog@md%ﬁ%ﬂn %’@o‘rd‘i Wgrﬁll’é‘fﬂPﬂﬁBéhSV\herel n Bis N
34. A CO”E?&I EQ%HCRWQ pi1@zif l%iéi‘B)Jr%r Wi‘tﬁﬂrﬁétﬂle'whlc‘ﬁ iBACRYS uNubéitihied R2 is
cycl openty CHFZ, cycl opr opy! net Kyl , " pyri dyl e hyl, or tetrahydrofuranyl,
and R4 |308ﬂﬂpVWkﬂyl 3- COOH phenyl, 3-d -phenyl, 3-cyano-phenyl,

3- et hyl - sul f onam do- phenyl, 3- tetrazol-5-y|-pheny|,

3- hydr oxynet hyl - phenyl, 3-nitro-phenyl, 4-pyridyl, 4-COOH phenyl,
4-cyano-pheny|194-enhmthUMimmaﬂiﬂpbmhﬁmewm%dﬁﬁmdwump&hmﬁsmﬁhﬂmﬂa or 4-
hydroxyne;o - phenyl . 93 35. A conpound according to claim 34, wherein Bis
N. 22 July*2005 36. A conpound according to claim1l, wherein said conpound
is selected from a)

3- Cycl opent yl oxy- 4'-ethyIRh/ne ¥~ N- ( 3- pyri dyl nmet hyl ) di phenyl am ne b)
3- Cycl opent yl oxy-3', 4-di net hox 3- pyri dyl net hyl ) di phenyl am ne c¢)
Cl

3- Cycl opent yl oxy- 4- nethoxyl*j **& Jﬁéé'-ﬁ;ifluoronethyldiphenylam
ine d) [
3- Cycl opent yl oxy-3' -fl uor o- 4Rnethoxy H&(S- | | met hyl ) di phenyl am ne e)

3- Cycl opent yl oxy-4'-fl uoro-4-net hoxy- N ( 3- pyrldylnethyl)diphenylanine
wherein R' and R? are as defined in claim 1, at least one of A, B, and D is N and the
others are CH, and R* is pyridyl or phenyl which in each case is substituted or
unsubstituted, and pharmaceutically acceptable salts thereof.
20. A compound according to claim 19, wherein R' is methyl or CHF..

21. A compound according to claim 19, wherein B is N.

22. A compound according to claim 19, whereinR! is methyl or CHF,, and R

is cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl or tetrahydrofuranyl.
23. A compound according to claim 22, wherein B is N.

24. A compound according to claim 19, wherein R is methyl or CHF>, and R*
is 3-pyridyl or phenyl, which in each case is substituted or unsubstituted.

25. A compound according to claim 24, wherein B is N.



f) 3-Cycl opentyl oxy-4-net hoxy-3' - phenyl - N- (3- pyri dyl net hyl ) di phenyl am ne

g) 4'-Cyano-3-cycl opentyl oxy-4-net hoxy- N-(3-pyridyl nmet hyl ) di phenyl am ne h)
3- Cycl opent yl oxy- 4- nmet hoxy-3' -nitro-N(3- pyrldylnethyl)dlphenylan1ne i)

4' - Chl or o- 3- cycl opent yl oxy- 4- net hoxy- N- ( 3- pyri dyl net hyl ) -

trifluoronethyldi phenylamne j)

4- Met hoxy- 3' -net hyl - N- ( 3- pyri dyl net hyl ) - 3- (3-t et rahydr of uryl oxy) di phenyl am
ne k) 3-Cycl opentyl oxy-4- difluoronethoxy N- ( 3- pyri dyl met hyl 22iyphetgd am ne
1)

N- (3- 0/cl opent Rboxy MeotRiduad uefdeding ﬁod}hﬁﬁrmmeﬁyﬂ Reishivdthyler @HmoRiigot i ni c

acid

N- ( 3- q/c| SHeAPSAtYXGHE: eyt lnprep pmstipl) pyKidyethy) erietralpdyafivcanst, agd Raipi3met hyl ) ani
ne n) 3 tpgﬁ%;n (JJ gﬁéﬁﬁwﬁ@m&fﬁw&x% QBSEVEL X YndivTRbfgxy - N (3-

pyrldylne | am ne
3-(4- Chl or ophenyl ) prop-1-yl oxy] - 4- met hoxy- N- ( 3- pyri dyl nmet hyl ) di phenyl am

g;r D) AN hony 3 [ (g e O RE W AR 98 dadlih gl (3

4- Met hoxy-3-[ 3-(2-pyridyl)prop-1-yl]oxy- N—(3 pyridylnethyl)diphenylanine
r) 3-Cycl opent ony 4' - (2- nethox /et hoxy) - hoxK 4
pyri dyl met hyl) é phe O&IF'HOHE agcording to claim 19 wherem is methyl or CHF;, and R

3- Fyg:gﬁggg?ﬂéﬁmhﬂ?§¢ggwﬁﬁu&hﬁgmgg[bp¥hﬂ§ﬁng) 4' -[(3R) -tetrahydrof uranyl ox

3 Cycl opent yl oxy- 4- et hoxy-4' - (1- net hyl pi peri di n-4-yl oxy) - N-( 3-

i dyl met hyl ) d,ph I 22 J 05
Y oyc! opent y1 b 4. et RBREA R SR AP TR A B N oxy) - (-
pyri dyl nmet hyl ) di phenyl am ne v)

3- Qycl tyl 4- net hoxy- 4' - 1- | i di nyl et N- (3 j dyl
et %r) SFSEeﬁyfé?ﬂ% s on?p)é)und accgordn(lg 100 ell’llrnolgl Wlhgl%meRhl%)ggthYl Og' CHFp’y ks

3-Cycl ope @&Mbﬁ@ﬂylfbﬁ?&, ROXNY¥pdpyIhty? JVRHPABRY, ok thvlah bR, 2 R31s

phenyl which is substituted in the 3- or 4- position.
31. A compound according to claim 30, wherein B is N,

32. A compound according to claim 19, wherein R is methyl or CHF,, and R*
is 3-pyridyl, 3-COOH-phenyl, 3-Cl-phenyl, 3-cyano-phenyl, 3-ethyl-sulfonamido-phenyl,
3-tetrazol-5-yl-phenyl, 3-hydroxymethyl-phenyl, 3-nitro-phenyl, 4-pyridyl, 4-COOH-
phenyl, 4-cyano-phenyl, 4-ethyl-sulfonamido-phenyl, 4-tetrazol-5-yl-phenyl, or 4-
hydroxymethyl-phenyl.

33. A compound according to claim 32, wherein B is N,

34, A compound according to claim 19, wherein R' is methyl or CHF,, R* is
cyclopentyl, CHF,, cyclopropylmethyl, pyridylethyl, or tetrahydrofuranyl, and R* is 3-
pyridyl, 3-COOH-phenyl, 3-Cl-phenyl, 3-cyano-phenyl, 3-ethyl-sulfonamido-phenyl, 3-
tetrazol-5-yl-phenyl, 3-hydroxymethyl-phenyl, 3-nitro-phenyl, 4-pyridyl, 4-COOH-
phenyl, 4-cyano-phenyl, 4-ethyl-sulfonamido-phenyl, 4-tetrazol-5-yl-phenyl, or 4-
hydroxymethyl-phenyl.



pyri dyl met hyl ) di phenyl am ne x)
3- Cycl opent yl oxy- 4- net hoxy-4' -[2-(1- et hyl pi peri di nyl) nmet hoxy] - N- ( 3-
pyri dyl net hyl ) di phenyl am ne y)
3- Cycl opent yl oxy- 4- et hoxy- 3' -[ 2- (1- pi peri di nyl ) et hoxy] - N- ( 3-
pyri dyl met hyl ) di phenyl am ne z)
3-Cycl opentyl oxy-3'-[2-(1-i m dazol yl ) et hoxy] - 4- net hoxy- N- ( 3-
pyri dyl net hyl ) di phenyl am ne aa) 22 July 2005
3- Cycl opent yl oxy- 4- et hoxy-4' - [ 3- (2- nedhyl pi perazi n-4-yl ) propoxy] - N- ( 3-
pyri dyl met hyl ) di phenyl am ne bb)
3- Cycl opent yl oxy- 4- net hox 2- mor phol i n-4-yl et hyl am no) pr opoxy] - N- ( 3-
py%/dyl ﬁet h¥| ) égp p@ﬁpg}gld@@s/‘ordlglg to clagn 34, wherel%/lB 1s1\}f ) propoxy] (
3-[2-(4-Chlor ophenoxy) et hoxy) - 4- met hoxy- N- ( 3- pyri dyhnet hyl ) di phenyl am ne
dd)
3-[ 2- (4- Chl or opheny Aagrmpwnad hesoyding tonadaimol ywhergiB sgag cordgdundtihseloctidpheny| ami n
e ee) 3-Qycl.opentyl oxy-4'-(2-nmethanesul fonyl am no) et hoxy- 4- net hoxy- N- (3
pyri dyl met™{y1) di phenyi ani ne ft)

- [ 2- (1- Byt uasslebémppk pat- al(h)rmhwﬂ)dvaWQhﬁm&mwi&Dﬁﬁbh&rymmexy N (3-
pyr| dyl met hyl ) di phenyl am_n
3- Oyci ope® y#-6x¢ oaelﬁﬂpmfzy4ﬂm§hwwﬂd91%#wme}hyﬂ)e%ﬁwlwe hh)
3- Cycl opent y4. 1 Vi e ii)
3- Cycl ope%? yil ;@é&'l:oﬂexggﬁa%%h}ého%ﬁw p-yﬁl-h J{lgl-e%pl% tlhgg,\%%}% I p enyilag{rlnﬁ@ne 11)
3- Cycl operdd y3-63>}’ylonenmlvhhﬁyﬂnbmm meﬁlobeﬂ"B(%mmtﬂilanlmlpl)envmeI ani ne kk)
3 Syl opes 4 R ¥roFer fox s Rl s Bk N rdafRh S biEGS ddin ' Pheny! am ne
3'-Chlor 0{}3 Sytlopanylyk piymethody-3ropten d- M3 -powyylidethyt)giphegtamiat hyl ) di phenyl a
m ne

3- Qycl operg% yF oxyanRe e ovetpranyinrgromstheyy PaGrngidyimsthvdiphenylamine heny | ani ne

nn) 3-Cyclopentyloxy-4-methoxy-3’-nitro-N-(3-pyridylmethyl)diphenylamine
4- Met hoxy- 4 rrgt p KI— Sy pyri dyI met hyl )(SP}E% yt et r%% EaroP(uryI oxy) di phenyl am
ne o0o) 1 4’-Chloro -3-cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)-3’-

?ul4y gloggt ggﬁigl—ug#ogl%ﬂﬁx&lbgéﬁEWIle ) - 3-(3-tetrahydrof uryl oxy) di phenyl am ne 22
j)  4-Methoxy-3’-methyl-N-(3-pyridylmethyl)-3-(3-tetrahydrofuryloxy)diphenylamine
k) 3-Cyclopentyloxy-4-difluoromethoxy-N-(3-pyridylmethyl)diphenylamine
) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-6-aminonicotinic acid
m) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(2-pyrazinyl)-N-(3-pyridylmethyl)amine
n) 3’-Benzylsulfonylamino-3-cyclopentyloxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine

0) 3-[3-(4-Chlorophenyl)prop-1-yloxy]-4-methoxy-N-(3-pyridylmethyl)diphenylamine

p) 4-Methoxy-3-[3-(4-methoxyphenyl)prop-1-ylJoxy-N-(3-
pyridylmethyl}diphenylamine

q) 4-Methoxy-3-[3-(2-pyridyl)prop-1-ylJoxy-N-(3-pyridylmethyl)diphenylamine

r) 3-Cyclopentyloxy-4’-(2-methoxyethoxy)-4-methoxy-N-(3-
pyridylmethyl)diphenylamine

s) 3-Cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)-4’-[(3R)-tetrahydrofuranyloxy]-
diphenylamine

t) 3-Cyclopentyloxy-4-methoxy-4’-(1-methylpiperidin-4-yloxy)-N-(3-
pyridylmethyl)diphenylamine



pp) 3-I1ndanyl oxy-4-met hoxy-N-(3-pyridyl net hyl)di phenyl am ne qq)
N-[ 4- Met hoxy- 3- (2- (2-pyridyl)ethyl)oxyphenyl] -N-(3-pyridylnethyl)-3 -
am nobenzoic acid rr)
N ( 3- Cycl opent yl oxy- 4- met hoxyphenyl ) - N- (4-i soqui nol i nyl)-N-(3-
pyridyl met hyl ) am ne ss)
N- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - N- ( 3- pyri dyl net hyl ) - N- (5-
pyrimdinyl)amne tt) 22 July 2005
N- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - N94 2- pyri dyl ) - N- (3- pyri dyl met hyl ) am ne
uu) N-(4- Mt hoygtopert Atk y-#ahethingds ofl unsthgheypblediy3) yldk ) v-3er i dyl ) - N-(3-
pyr| dyl nmet hyl )ami ne Vv'ii

3- Cycl opent ypgiylmethidiphepalaming,o- N- (3- pyri dyl met hyl ) - N- 3- (4- pyri dyl ) benzam
i de ww) . . _ -N-(3-
3-Cycl open 3gyd enrtr%ltomcr);l I{l%th?xydfnet(hypyglogglrnglzelthr?x{ ];] car bonyl ) - N ( 3-
pyr| dyl net hymaru%fbn@hylbchnhmlame

3 Ol oo e IR TR RMARSSF e ! carbony!) - - (3
4- Met hoxy- 4' pytridlylmadthylhdipheayhmine 1- vyl car bonyl ) - N- (3- pyri dyl net hyl ) - (3-(3-

t et rahyd di phenyl o

3 - E 1- But 3& Ei-%?féﬁ%n@ﬁw%)ym%?@&g{é@%tryq‘—tbyépmﬁnﬂw%%}wm(%ﬁ-

pyri dyl met hylggrgiuy

3' - Acet am do-"3- Cycl op en X -4 met hoxy- N- ( 3- pyri dyl met hyl ) di phenyl am ne
bbb) 4- NEW%O%@YNDP@}ﬂﬂ}?KY'dWﬂKQm} )[2511(1;3pq11§lmyé]¢§h@r¢b Nr(§1 oxy) di phenyl ami ne

ccc) 4-Metho £t hoxy] - N- (3- pyri dyl met hyl ) di phenyl am ne
ddd) 4- Met hoé*dgh%%ﬁ%{%%%%xy) N- (13- pyridyl met hyl ) di phenyl ami ne eee)
3- Cycl opr apy3- @tlbpe&yyléxmt-[médymwdézm}p}ethody] dptdiydxydihenyl am ne fff)
4- Met hoxy- N-§3-E ri é t }Allaé_w [ (3S)-tetrahydrofuryl oxy] di phenyl am ne ggg)
3'-Chloro-4 ﬁ%ﬁg ‘{ra’ S dyl ) et hoxy] - N- (3- pyri dyl net hyl ) di phenyl ani n
hhh)  aa) 3-Cyclopen 10xy-4—mcthoxy—4’ [3-(2-methylpi eraz1n-4-yl)pr0f3 t-N— (3-

me

[ 2- (4 Chl or ophenyl ) et henyl oxy] - 4- met hoxy- 3-pyrid hyl') di phenyl am ne
i) 3- Cycl opelylmhyl)diphenylamang, - 4- net hoxy- N-(3 pyri dyI met hyl ) di phenyl ami ne

bb) 3-Cyclopentyloxy-4-methoxy-4’-[3-(2-morpholin-4-ylethylamino)propoxy]-N-(3-

e
3-
I
pyridylmethyl)diphenylamine
cc) 3-[2-(4-Chlorophenoxy)ethoxy)-4-methoxy-N-(3-pyridylmethyl)diphenylamine
dd) 3-[2-(4-Chlorophenylamino)ethoxy]-4-methoxy-N-(3-pyridylmethyl)diphenylamine
ee) 3-Cyclopentyloxy-4’-(2-methanesulfonylamino)ethoxy-4-methoxy-N-(3-~
pyridylmethyl)diphenylamine
ff) 4°-[2-(1-Butanesulfonylamino)ethoxy]-3-cyclopentyloxy-4-methoxy-N-(3-
pyridyimethyl)diphenylamine
gg) 3-Cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine
hh) 3-Cyclopentyloxy-4-methoxy-3’-methyl-N-(3-pyridylmethyl)diphenylamine
i) 3-Cyclopentyloxy-4-methoxy-4’-methyl-N-(3-pyridylmethyl)diphenylamine
Jj)} 3-Cyclopentyloxy-4-methoxy-4’-nitro-N-(3-pyridylmethyl)diphenylamine
kk) 3-Cyclopentyloxy-3’,4’ -dichloro-4-methoxy-N-(3-pyridylmethyl)diphenylamine
1) 3’-Chloro-3-cyclopentyloxy-4’-fluoro-4-methoxy-N-(3-pyridylmethyl)diphenylamine
mm) 3-Cyclopentyloxy-N-(2,6-dichloro-4-pyridylmethyl)-4-methoxydiphenylamine
nn) 4-Methoxy-4’-methyl-N-(3-pyridylmethyl)-3-(3-tetrahydrofuryloxy)diphenylamine
00) 4,4’ -Dimethoxy-N-(3-pyridylmethyl)-3-(3-tetrahydrofuryloxy)diphenylamine



J1J]) 3-Cycl opentyl oxy-4'-hydroxy-4-nmethoxy-N-(3-pyridyl methyl)di phenyl am ne
kkk) 4'-Cycl ohexyl et hoxy- 3-cycl opent yl oxy- 4- nmet hoxy- N ( 3-

pyri dyl net hyl ) di phenyl am ne 22 July 2005 96 111)

3- Q/gl Iopen'; Kl lo;q(;_— 4hrret Ihoxy- 4' -[2-(1-met hyl pyrrolidin-2-yl)ethoxy]-N(3-

pyri dyl m et hy i phenyl am ne nmm)

3- Cycl opent yl oxy- 4- net hoxy-4'-[ 3-(1- et hyl pi peri di nyl ) net hoxy] - N- ( 3-

pyri dyl net hyl ) di phenyl am ne nnn) 22 July 2005

3- Cycl opent yl oxy- 4- et hoxy-4' - [ 3- (1- ne®hyl pi perazi n-4-yl ) propoxy] - N- ( 3-

pyri dyl metpby3-hetiaptieny-lantthexyoNq}-pyridylmethyl)diphenylamine

4- Met hoxy- 3-( 2- phepoxyet hoxy) - N- ( 3- pyri dyl net hyl ) dj phenyl.am ne ppp)

3- Oycl eV adMebast Fk A Boriqyiety D ekme b ConRBy Ehoxy] - N ( 3-

pyri dyl met hylglbpbesilacRm ne qqq)

3' - Cyano- 3-cycl opent yl oxy- 4- net hoxy- N- (3- pyri dyl net hyl ) di phenyl amine rrr)
4' - Chl or o18- ¥y {Coplopestlyloxy-43methbxphenyl)-MetHengpuinalingh¥(3-dy | et hyl ) di phenyl a
m ne sSssS) . .

3- Oyl opr opyR AP HBSEYDETPE | yor omet hoxy- N- (3- pyri dyl met hyl ) di phenyl ani ne
ttt) ss) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-N-(5-

32 gycl opggt H’?&%‘%ﬁ%"g‘at hoxyl- 4'-(2-(t e'; rahydr opyran-2-yl)-2Htetrazol -5-yl)-N
-(o- pyriay PHHENY | ami ne uuu _ _

3 Oyl e YARXCyiopBRyRAASHeh R e INAL G-gYRlai . S birittylihEch ydriiab v 1 ) -

di phenyl am ne vvv) g cl opent yl oxy- 4-nmet hoxy- 3" - hydroK,yrret hyl - N- ( 3-

pyri dyl meturyNYdidMdthempt 3 Mdetyahydrofuryloxyphenyl)-N-(3-pyridyl)-N-(3-

3- Cycl openty - -4' - hydr oxymet hyl - N- (3

pyridyl meth W&ﬁ%@?%ﬁ%e XXX)

4- Met hoxy +8) }-By(lépetylosy-Himethmeyhnifind O (3-pirid3Amythi hN-Bred-pytid ) behzmilam ne
571 or o e BrRSSp e NP R Rt TN PR A SRy Py M Beny  ami ne
zzz) 3- Cycl oprRRthaByIBpMenglamivdr oXy- 4- met hoxy- N- ( 3-
xx) 3-Cyclopentyloxy-4-difluoromethoxy-4’-(4-methylpiperazin-1-ylcarbonyl}-N-(3-
pyridylmethyl)diphenylamine
yy) 4-Methoxy-4’-(4-methylpiperazin-1-ylcarbonyl)-N-(3-pyridylmethyl)-(3-(3-
tetrahydrofuryloxy)diphenylamine
zz) 3’-(1-Butanesulfonylamino)-3-cyclopentyloxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine
aaa) 3’-Acetamido-3-cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine
bbb) 4-Methoxy-N-(3-pyridylmethyl)-3-(3-tetrahydrofuryloxy)diphenylamine
cce)  4-Methoxy-3-[2-(4-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine
ddd) 4-Methoxy-3-(2-methoxyethoxy)-N-(3-pyridylmethyl)diphenylamine
eee} 3-Cyclopropylmethoxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine
fff) 4-Methoxy-N-(3-pyridylmethyl)-3-[(35)-tetrahydrofuryloxy]diphenylamine
gegg)  3'-Chloro-4-methoxy-3-[2-(4-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine
hhh)  3-[2-(4-Chlorophenyl)ethenyloxy]-4-methoxy-N-(3-pyridylmethyl)diphenylamine
iii) 3-Cyclopentyloxy-3’-hydroxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine
i) 3-Cyclopentyloxy-4’-hydroxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine
kkk) 4’-Cyclohexylethoxy-3-cyclopentyloxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine



pyri dyl met hyl ) di phenyl am ne aaaa)

3- Cycl opent yl oxy-4'-(2-et hanesul f onyl am no) et hoxy- 4- net hoxy- N- ( 3-

pyri dyl net hyl ) di phenyl am ne bbbb)

3- Cycl opent yl oxy- 4- met hoxy-4' -[ 2- (1- pr opanesul f onyl am no) et hoxy] - N- ( 3-
pyri dyl met hyl ) di phenyl am ne cccc)

3' - Chl or o- 3-cycl opent yl oxy- 4- net hoxy- N- ( 3- pyri dyl net hyl ) di phenyl am ne
dddd) 3'-Chl or o- 4- met hoxy- N- ( 3- pyri dyl met hyl ) - 3-( 3- 22 July 2005
t et rahydr of uryl oxy) di phenyl am ne 22 Ju%¢ 2005 97 eeee)

3" - Cyano- AhreClhclyentyl68y-pimmdtistydyrestBy(1 xncBhyifBRlidin-2-yDethoxy}-N-G3-

t et rahydr of I ffff
4eD|r ?I ﬁoign&tﬁ'&%@%@ gihlgg?ﬁr’gﬁl}%gt hyl ) - é (3-tetrahydrofuryl oxy) di phenyl am ne
ggg99) 3, 4@@%@@4@@&%9%%&& 37 @tgLﬁ%%g?mﬁhﬁ@nmwwamme hhhh)

4-Di f 1l uor omet hoxy- pyfidyl methyl)-3-(
t et r ahydr of UKy KWMEN@WYWH% iiii) 3
4- ] 13
ot ranydr Py P S BN BN R ekl 4-yDpropory} v a-

- Chl or o- 4- dl;fyhdghﬂﬂﬂﬁ;ﬂ)‘ﬂiimlpﬂﬂm(nﬂle- pyridyl met hyl)-3-((3R)-
t et rahydr of I k
PREb s e R A TR S S L

pyri dyl mephyl )Qlaak&%}éﬁt?mx’?ﬂ methoxy—4’ [2-(2 I };1‘0 ancsulfonylammo)ethoxy]-N-(S-

1111) N- (3- Cycl opent yl oxy- 4- met hoxypheny 3-pyridyl met hyl) - 3- am nobenzoi
c acid mﬂﬂﬂyﬂﬂly@w}gﬂl&}?éﬂwp@xy - met hoxyphenyl ) - N-( 3- pyridyl met hyl ) - 4-

N (5 cyol GhBnty roT e R R (PP e RS
am nobenzaird’ dﬁﬂdoeﬂam)opentyloxy—?)’ ﬂu0ro-4-methoxy-N-(3—pyndylmethyl)d1phenylam1ne
N-[ 4- Met hoxi’ 3 (ngc o?nggp%rprxgﬂggy% %ifﬁmﬁxﬁe'lﬁé}éﬁz }lf (g\l_ pg'nd}mﬁ {th)dlr{)ﬁt h)XaJ}nne-
ttt) 3-Cyclopentyloxy-4-methoxy-4’-(2-{(tetrahydropyran-2-yl)-2H-tetrazol-5-yl)-N-(3-
pyridylmethyl)diphenylamine
uuu)  3-Cyclopentyloxy-4’-methanesulfonylamino-4-methoxy-N-(3-pyridylmethyl)-
diphenylamine
vvv) 3-Cyclopentyloxy-4-methoxy-3’-hydroxymethyl-N-(3-
pyridylmethyl)diphenylamine
www) 3-Cyclopentyloxy-4-methoxy-4’-hydroxymethyl-N-(3-
pyridylmethyl)diphenylamine
xxx) 4-Methoxy-3-[3-(4-pyridyl)prop- 1 -ylJoxy-N-(3-pyridylmethyl)diphenylamine
vyy) 3’-Chloro-4-methoxy-3-{2-methoxyethoxy)-N-(3-pyridylmethyl)diphenylamine
zzz)  3-Cyclopropylmethoxy-4’-hydroxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine
aaaa) 3-Cyclopentyloxy-4'-(2-ethanesulfonylamino)ethoxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine
bbbb) 3-Cyclopentyloxy-4-methoxy-4’-[2-(1-propanesulfonylamino)ethoxy]-N-(3-
pyridylmethyl)diphenylamine
ccec)  3’-Chloro-3-cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine
dddd) 3’-Chloro-4-methoxy-N-(3-pyridylmethyl)-3-(3-
tetrahydrofuryloxy)diphenylamine




am nobenzoi c acid pppp)

N- 3, 4- Bi s(di fl uoronet hoxy) phenyl ) - N ( 3- pyri dyl net hyl ) - 3- am nobenzoi ¢ acid
qqqq)

N- [ 4- met hoxy- 3- ((3R) -t et rahydr of uryl oxy) phenyl ] - N- (3- pyri dyl net hyl ) - 3-

am nobenzoic acid rrrr)

N- ( 3- Cycl opr opyl net hoxy- 4- met hoxyphenyl ) - N- ( 3- pyri dyl net hyl ) - 4-

am nobenzoi c aci d ssss) 22 July 2005

N ( 3- Cycl opropyl net hoxy- 4-di f | uor omret h8kyphenyl ) - N- ( 3- pyri dyl net hyl ) - 3-
am nobenz @) ast Ty methoxy-N-(3-pyridylmethyl)-3-((3R)-

N-[3-(4- Chl Orophe”y') - 1-yl oxy- 4-met hoxyphenyl ] - N- (3- pyri dyl met hyl ) - 3-
am nobenzoi ct® be‘@@‘) xy)diphenylaniine

N- (13- Cycl Qﬁf)omﬁl ﬁﬁhﬁ%e%x?@@-gﬁﬁgl@mﬁwh%f) ¥ (33eR¥ity dfH RS RYdiphedylamine

ani nobenzoi ¢ acid 22 Jul

N- [g ( 2- | egany PakBis(diflweromethprneMyd-pyndylawcthydiphendarhipe ) - 3- ani nobenzoi c
N[ 4- Mot hRYs 4 et I G PraPERNTTCRE (3- pyri dyl met hyl ) - 3-

am nobenzoi cteahydrofMi¥gxy)diphenylamine

N-[4-Met hoxy-3-((3R)-tetrah drofur | ox henyl ] - 3- pyridyl met hyl ) - 3-
am[ nobenz dfti3 agl(’qqlo@z yiorome oxy-N (3y pyn&ly)hgetﬁy% 3] (d\}i)( pyridy yl)

N[ 3-(2- Met h@ﬁmmoﬁjmgﬁgwﬁ@nyl] N- ( 3- pyri dyl nmet hyl ) - 3- am nobenzoi c

aci d aaaaa

3- Cycl opr dipy} rEhlhgp-bdiflugramgtheryr i@ phosdylmethyB-2 BRIty | met hyl ) - 4' - (2H

geg/glzglpeﬁtg; %xyag&[}né%%&&@?%g@rl dy] met hyl )-4'-(2Htetrazol - 5-

yl ) di phenykik)i ﬂé-ratGBu@)dlmethylsﬂyloxy- -cyclopentyloxy-4-methoxy-N-(3-

3- Cycl opent yl ox 3-pyridyl nethyl)-3' -(2Htetrazol - 5-
yl ) di phenyl @Pﬂdé e%y{?tl-m ne

HIHN-(3- Cyclopentyioxy—4-methoxyphenyl)-N-(3-pyridylmcthyl)-3-amin0bcnzoic acid

mmmm) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-4-
aminobenzoic acid

annn) N-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-N-(3-pyridylmethyl)-3-
aminobenzoic acid

0000) N-[4-Methoxy-3-(3-tetrahydrofuryloxy)phenyl]-N-(3-pyridylmethyl)-3-
aminobenzoic acid

pppp) N-3,4-Bis(difluoromethoxy)phenyl)-N-(3-pyridylmethyl)-3-aminobenzoic acid

qqqq) N-[4-methoxy-3-((3R)-tetrahydrofuryloxy)phenyl]-N-(3-pyridylmethyl)-3-
aminobenzoic acid

mr)  N-(3-Cyclopropylmethoxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-4-
aminobenzoic acid

ssss)  N-(3-Cyclopropylmethoxy-4-difluoromethoxyphenyl)-N-(3-pyridylmethyl)-3-

aminobenzoic acid

uuuu) N-[3-(4-Chlorophenyl)prop-1-yloxy-4-methoxyphenyl]-N-(3-pyridylmethyl)-3-
aminobenzoic acid
vvvv) N-(3-Cyclopropylmethoxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-

aminobenzoic acid



ddddd)

4- Met hoxy- N- (3-pyridyl methyl)-3-((3R)-tetrahydrofuryl oxy)-4'-(2Htetrazol -5

- yl)di phenyl am ne eeeee)

3- Cycl opropyl net hyl oxy- 4- net hoxy- N- ( 3- pyri dyl net hyl)-4'-(2Htetrazol - 5-

yl ) di phenyl am ne fffff)

4-Di fl uor omet hoxy- N ( 3- pyridyl net hyl)-3-((3R)-tetrahydrofuryl oxy)-4'-(2H

tetrazol - 5-yl ) di phenyl am ne ggggg) 22 July 2005

3- Cycl opent yl oxy-4-di fl uronet hoxy- N- (39%yridyl nethyl)-4'-(2Htetrazol - 5-

yl ) di phenydvesiwhe hhhhf3)(2-Indanyloxy)-4-methoxyphenyi]-N-(3-pyridylmethyl)-3-

3- Cycl opropyl net hyl oxy-4-di f | uor onet hoxy- N ( 3- pyri dyl net hyl)-3'-(2H

tetrazol - 5- yAAPRHRMGESKi ne iiiii)

Bi s- 3, 4- dighl ONRIRIRMOK Y- 6 Ieteatfy i FREDphiayt - M3 Bykal inaidy-5-

yl')di phenylamine jjjjj)’

N- ( 3- Cycl opennigbbsagort-agidt hoxyphenyl ) - N- ( 3- pyri dyl ) - N- ( 3- pyri dyl met hyl ) ani ne

K | e SR R o AR IBADIHRAAIN s N SRty ) - (3

N- ( 3- Cycl oprapiyibbeizbiaxayid4- di f | uor omet hoxyphenyl ) - N-(3- pyri dyl ) - N ( 3-

pyridyl met hyl)am.ne 22 July 2005 99 ) ) i

N-(4-Difl &6%25 %o@#ﬁt@Wq%i-ﬂ%Wwabwafﬂgwl)nemypal-WMOBWPAC

N (3- pyri dyl g hyl ) am ne nnnnn)

3- Cycl opent yl oxy- 3" - et hanesul f onyl am no- 4- met hoxy- N- ( 3-

pyri dyl metpdse) diirrtapyoryhinetdylospdedifluoromethoxy-N-(3-pyridylmethyl)-4’-(2H-

3- Cycl openty, - Aek -3' - (I - propanesul f onyl at ni no) - N- ( 3-
et e

pyridyl met hy &0 ppp)
3- Cycl opebblt) $yCytlopehiyboxgsiinkthioy)-AF (3-poiddinahylps - IM-(eBrazol-5-
pyridylnethyl%gi henyl. ani i ne gqgqqq) 3-Cycl opentyl oxy-4-nmet hoxy-4'-(|I
-propanesulfﬂ Wgﬂyh%§@%+(3_

ccece) 3-Cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)-3’-(2H-tetrazol-5-
yl)diphenylamine

ddddd) 4-Methoxy-N-(3-pyridylmethyl)-3-((3R)-tetrahydrofuryloxy)-4’-(2H-tetrazol-5-
yl)diphenylamine

eecee) 3-Cyclopropylmethyloxy-4-methoxy-N-(3-pyridylmethyl)-4°-(2H-tetrazol-5-
yl)diphenylamine

ffiftf) 4-Difluoromethoxy-N-(3-pyridylmethyl}-3-((3R)-tetrahydrofuryloxy)-4’-(2H-
tetrazol-5-yl)diphenylamine

gegeg) 3-Cyclopentyloxy-4-difluromethoxy-N-(3-pyridylmethyi)-4’-(2H-tetrazol-5-
yh)diphenylamine

hhhhh) 3-Cyclopropylmethyloxy-4-difluoromethoxy-N-(3-pyridylmethyl)-3’-(2H-
tetrazol-5-yl)diphenylamine

iiiii)  Bis-3,4-difluoromethoxy-N-(3-pyridylmethyl)-4’-(2H-tetrazol-5-
yl)diphenylamine

1) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridyl)-N-(3-pyridylmethyl)amine

kkkkk} N-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-N-(3-pyridyl}-N-(3-
pyridylmethyl)amine

i)  N-(3-Cyclopropylmethoxy-4-difluoromethoxyphenyl)-N-(3-pyridyl)-N-(3-
pyridylmethyl)amine



pyri dyl met hyl ) di phenyl arni ne nTrr)

3- Cycl opropyl net hoxy- 3" - ct hanesul f onyl ani i no- 4- net hoxy- N- ( 3-

pyri dyl met hyl ) di phenyl ai ni ne sssss)

4-Di fl uor onet hoxy- 3' - et hanesul f onyl ani i no- N- (3- pyri dyl net hyl )-3-[(3R) -
tetrahydrofiiryl oxyl di phenylamne ttttt)

4- Met hoxy-3-[2-(2-pyridyl)ethoxy]-N(3-pyridylnmethyl)di phenyl am ne uuuuu)
4- Met hoxy- N- (3-pyridyl nethyl)-3-[(3R)-tetrahydroftiryl oxyl di pihadyReds ne
VVVVV) 99

3" - Chl or ondimimginMOX Y N34l Bifludradvethdkyl 3-e1r)eydh W@x bieny TYEL iyphenyl am n
e wwww) 3'-Chl or_o?ﬁ(:ﬂfrret hoxy- N-(?‘g- p(?rﬂi)dyl rrgt hyl ) - 3?1![) ( 3%@ (p3ritsh

t et - ahydr of t V{Spysigylmebapingni ne xxxxx)

3- Cycl ope n%}]? Y -4 = robidi nylapet hoxy] - N-(3-

pyri dyl m:?%y él%ﬁb}aﬁﬁgﬁﬁﬁeﬁ e%%eﬁgﬁg@é{ﬁ?ygﬁowé%gpt abl e salts thereof
37. A conpoundtidyboahdjdighengplanlimd m 1, wherein said conpound is sel ected
from a) 3- I ntyl oxy- 4- net hoxy- 3- pyti.dyl nmet ) di phenyl am ne b)

3- Cycl opeﬁ@ﬁ%&ﬁﬁfﬁw&éﬁm’ E‘%‘érfﬁp'%ﬂﬁil'g%}ﬂifﬂ?ﬁ'%?%)@i phenyl atnine c¢)
3- Cycl opent yphyeidydethiidighenyAnset hyl - N- (3- pyri dyl net hyl ) di phenyl am ne d)

3- Cycl opent yl oxy- 4- net boxy-4' - ni tro-N-(3-pyridyl met hyl ) di phenyl ai ni ne e)

3- Cycl ope®PRIR Ry yslopentylgxyH wihangsubfen Hawinont-reihoxyiNt{A-net hyl ) di phenyl ani ne
f) . . .
3' - Ohl or o- 3- e IAYIGPREIYIAMING or 0- 4- met hoxy- N- ( 3- pyri dyl met hyl ) di phenyl a
m ne 22 Jahgad 0a%yck@entyipxy-4-methoxy-4’-(1-propanesulfonylamino)-N-(3-

3- Cycl opentyl i chl or o- 4- pyridyhnet hyl ) - 4- met hoxydi phenyl am ne h)

oxV+ N- - di
4- et hoxy- 4'123??@?1{9?“5@"?@138%“6@)’1 met hyl ) - 3- ( 3- t et r ahydr of ur yl oxy) di pheny! ani

ne i) mrr)  3-Cyclopropylmethoxy-3’-ethanesulfonylamino-4-methoxy-N-(3-
4, 4" - Di met hoxy- N- ( 3- pyridyl met hyl)-3-(3-tetrahydrofuryl oxy)di phenyl am ne j)
3- | ndany! oxyRYdyimetxidiphenglamins dy| net hyl ) di phenyl ani ne k)

N- [ 4- Met hox¥s)3a(inlsromeitotyla) fianh YRR NpiiayimetSyLITRERY! ) - 3-

tetrahydrofuryloxyldiphenylamine

tittt)  4-Methoxy-3-[2-(2-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine

uuuuu) 4-Methoxy-N-(3-pyridylmethyl}-3-[(3R)-tetrahydrofuryloxy]diphenylamine

vvvvv) 3’-Chloro-4-methoxy-3-[2-(2-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine

WWWWW) 3’-Chloro-4-methoxy-N-(3-pyridylmethyl)-3-[(3R)-
tetrahydrofuryloxyjdiphenylamine

xxxxx) 3-Cyclopentyloxy-4-methoxy-4’-[2-(5-oxopyrrolidinylymethoxy}-N-(3-

pyridylmethyl)diphenylamine; and

pharmaceutically acceptable salts thereof.

37. A compound according to claim 1, wherein said compound is selected
from:
a) 3-Cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine
b) 3-Cyclopentyloxy-4-methoxy-3’-methyl-N-(3-pyridylmethyl)diphenylamine
¢) 3-Cyclopentyloxy-4-methoxy-4’-methyl-N-(3-pyridylmethyl)diphenylamine
d) 3-Cyclopentyloxy-4-methoxy-4’-nitro-N-(3-pyridylmethyl)diphenylamine
e) 3-Cyclopentyloxy-3’,4’-dichioro-4-methoxy-N-(3-pyridylmethyl)diphenylamine
f) 3’-Chloro-3-cyclopentyloxy-4’-fluoro-4-methoxy-N-(3-pyridylmethyl)diphenylamine



am nobenzoic acid 1)
N- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - N- (4-i soqui nol i nyl)-N-(3-
pyri dyl net hyl ) am ne m)
N ( 3- Cycl opent yl oxy- 4- met hoxyphenyl ) - N- ( 3- pyri dyl net hyl ) - N- ( 5-
pyri m di nyl )am ne n)
N-(3- Cycl opent yl oxy- 4- net hoxyphenyl ) - N- (2- pyridyl)-N-(3-pyridyl nethyl)am ne
0) N-(4-Methoxy-3-(3R)-tetrahydrofuryl oxyphenyl)-N-(3-pyri dy?? luly 2005
pyri dyl met hyl ) am ne p) 100
dQ/cl opem) y3-OxylofemEbip Ry @I6-dichiordM-pJridylimethyl)einkthox ydibidenitanyiye | dyl ) benzam
i de
3- Oycl opem yH-ighoryrierdiy-% Q3 pm%mﬁwl&i“p@rta'z?lwdrofg}wé%%mﬂnyhm%

pyrldylmsa yudbﬁﬂﬁﬂaéiyazm@. dyl thyl)-3-(3 tetrahydrofuryloxy)dipheny!
3- Cycl opent yl ox % 4-di c()royrr%t gl;(e - % em&*ty yo%fyp%)iy%zllpnen aﬁlggr bonyl ) -N-(3

- pyri dyl pethin lpxneﬁym@thewd\fﬁ-pyndylmethyl)dlphenylamme
4- I\/Ethoxy azi ludy| qret hyl ) - (13- ( 3-
t et rahydr ofur ﬁ/l (1)\%%0 qu ‘ﬁ'e)ew{)g%?l% N'(%p(}%d%éﬂ%)ﬂ 5®

-(1- But anmhﬁlmmydn&mﬂo) 3- cycl opent yl oxy- 4- net hoxy- N- ( 3-

gyr lbgg![ anﬁ)g?l"ﬁg E&eﬁg%tlé mﬁfe}%?etho’ﬁ@ﬂ‘FM&Nr@(wé’qBWllﬂw -AsBny! ) di phenyl ani ne

V) 4- Met hoxyp}l}{-d Bnditryrishtheret hyl ) - 3- (3-t et r ahydr of uryl oxy) di phenyl am ne w)
4- Met hoxy- 3- yri d% ) et hoxy] - N- (3 ?/I’I dyl met hyl ) di phenyl ami ne X)
I 5

4- Met hoxynQ 23-@P‘%DWE hb-ﬁ;l)leﬂlp?(yvhpfw Brpertidytmethybhdry1 ami ne

3- Cycl oprop I%)%ﬂ ?% net hoxy- N- (3- pyri dyl et hyl ) di phenyl am ne z)
4- Met hoxy- N- pyr rret hyl)-3-[(3S)-tetrahydrofuryl oxy] di phenyl am ne aa)

3' - Chl or on}- msmlppa}tmxw -mpgthoxcphgei AN @ pytid (13-Ma(3- pyaidyire¢thyllandnpheny| ami n
e bb)

3-[2- (4- A o’?"&%%‘?‘i‘%’syé%'%?FWVFOWWYRFI\L@‘BWqYM#ﬁ hyl ) di phenyl ani ne
cc) 3-Cycl oWiMylﬁmﬂydr oxy- 4- met hoxy- N- ( 3- pyri dyl net hyl ) di phenyl am ne

22 July 2(1))? 3-Cyclopentyloxy-4-methoxyanilino-N-(3-pyridylmethyl}-V-3-(4-pyridyl)benzamide

q) 3-Cyclopentyloxy-4-methoxy-3’-(4-methylpiperazin-1-ylcarbonyl)-N-(3-
pyridylmethyl)diphenylamine

r) 3-Cyclopentyloxy-4-difluoromethoxy-4’-(4-methylpiperazin-1-ylcarbonyl)-N-(3-
pyridylmethyl)diphenylamine

s) 4-Methoxy-4’-(4-methylpiperazin-1-ylcarbonyl)-N-(3-pyridylmethyl)-(3-(3-
tetrahydrofuryloxy)diphenylamine

t) 3’-(1-Butanesulfonylamino)-3-cyclopentyloxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine

u) 3’-Acetamido-3-cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine

v) 4-Methoxy-N-(3-pyridylmethyl)-3-(3-tetrahydrofuryloxy)diphenylamine

w) 4-Methoxy-3-[2-(4-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine

x) 4-Methoxy-3-(2-methoxyethoxy)-N-(3-pyridylmethyl)diphenylamine

vy} 3-Cyclopropylmethoxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine

z) 4-Methoxy-N-(3-pyridylmethyl)-3-[(35)-tetrahydrofuryloxy]diphenylamine

aa) 3’-Chloro-4-methoxy-3-[2-(4-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine

bb) 3-[2-(4-Chlorophenyl)ethenyloxy]-4-methoxy-N-(3-pyridylmethyl)diphenylamine

cc) 3-Cyclopentyloxy-3’-hydroxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine



dd) 3-Cycl opentyl oxy-4'-hydroxy-4-nmet hoxy- N-(3-pyridyl met hyl ) di phenyl am ne
ee) 4'-Cycl ohexyl et hoxy- 3-cycl opent yl oxy-4- net hoxy- N- ( 3-

pyri dyl net hyl ) di phenyl am ne ff)

3- Cycl opent yl oxy- 4- et hoxy-4' -[ 2- (1- net hyl pyrrolidin-2-yl)ethoxy]-N(3-
pyri dyl nmet hyl ) di phenyl am ne gg)

3- Cycl opent yl oxy- 4- met hoxy-4'-[ 3-(1- et hyl pi peri di nyl ) nmet hoxy] - N- ( 3-

pyri dyl et hyl ) di phenyl ani ne hh) 22 July 2005

3- Cycl opent yl oxy- 4- met hoxy- 4" - [ 3- ( 1- mdOhyl pi per azi n- 4-yl ) propoxy] - N- ( 3-
pyri dyl metdpd-¢edlppeatydand Aeydroxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine

4- Met hoxy- 3- ( 2- no t hoxy) --N- (3-pyri dyl met hyl ) di phenyl am ne jj)

3- ¢ycl opeﬁ%yql gg?{)?ﬂi‘e@%/tﬁﬁ&%g(ﬁg'dwérfﬁg%‘%ﬂgeﬁmw& iyl ani no) et hoxy] - N- ( 3-

pyri dyl met hygyhid{ipdeatif}deshcAiflatiink

3' - Cyano- 3- %:iy?:jl 3c{)pent yl ?Feﬂ% met hoxg- N (3- pyridyl net hyl ) di phenyl am ne 11)

4' - Chl or off3 9mlqv@ml%b<i@eﬁmxw4jd $l-mathstipissafidre-2-alpthexdyVEt hyl ) di phenyl a
mne - : .

3- Oycl opr opy P RSV RSy DSRReRYIAmIng o hoxy- N- ( 3- pyri dyl met hyl ) di phenyl ani ne
nn) gg) 3-Cyclopentyloxy-4-methoxy-4’-[3-(1-methylpiperidinyl)methoxy]-N-(3-

3- Cycl opent yl axy- 4- nmet hoxy-4':(2-(tetrahydropyran-2-yl)-2Htetrazol-5-yl)-N
-(3- pyri dy|%ﬁﬁw%@56r¥§'ﬁ§¥1§m e 00)

3- Cycl opentiys O¥dlogkntyIBLLA RN b A niehyipiPEhAR XYy rbgoxgyN-@y | net hyl ) -
di phenyl am ne pp)

3- Oycl opent yvgdyimethybdipheyylamingy dr oxymet hyl - N- ( 3- pyri dyl met hyl ) di phenyl ani n

e qq) .. 2 7 BYTCE . . .
3- Oycl opeit y T ooy B e oxy et ) XY Ry PAIPbeRyIamIne .\ 1y 1) di pheny! ani n
e n) i) 3-Cyclopentyloxy-4-methoxy-4’-[2-(2-propanesulfonylamino)ethoxy]-V-(3-

les;vm hoxy- 3-&%&&6%5)@%&@58&61- yl ] oxy- N-(3-pyridyl net hyl ) di phenyl am ne

?t ) Chl or okéy3neEtyany-3-cgclogertbRPAURAGKNN-(NplyR dfifetioyidiptieythmiiepheny| ani ne

3- Oycl opr BhyA rdiarsdyeyslopaytylosyyd Aluge-frsnsfhayy S (Grpridimsbyhdichenylaing | ani ne
3- 4 ' : _AL (3-

g;z i dyIq’n;{n%{?le?%—ﬁgﬁ?é}%o?)g%ﬁ%%%ﬁﬁﬁ%ﬁn%ﬂé@%—@%%Hﬁﬁﬂéﬂ@l)ﬂﬁah&ﬂ)féfm%(

3- Cycl opem)3Oyslepentmodyskmettoxa (2~-(tstraipalnersmnt- 2y 2idatoy @t hphyWH-ON- ( 3-

pyri dyl met h%'){)‘igjiflﬁl%ﬁlr}y)ld%@eﬂy amine

00) 3-Cyclopentyloxy-4’-methanesulfonylamino-4-methoxy-N-(3-pyridylmethyl)-
diphenylamine

pp) 3-Cyclopentyloxy-4-methoxy-3’-hydroxymethyl-N-(3-pyridylmethyl)diphenylamine

qq) 3-Cyclopentyloxy-4-methoxy-4’-hydroxymethyl-N-(3-pyridylmethyl)diphenylamine

1) 4-Methoxy-3-[3-(4-pyridyl)prop-1-ylJoxy-N-(3-pyridylmethyl)diphenylamine

ss) 3’-Chloro-4-methoxy-3-(2-methoxyethoxy)-N-(3-pyridylmethyl)diphenylamine

tt) 3-Cyclopropylmethoxy-4’-hydroxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine

uu) 3-Cyclopentyloxy-4’-(2-ethanesulfonylamino)ethoxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine

vv) 3-Cyclopentyloxy-4-methoxy-4’-[2-( 1 -propanesulfonylamino)ethoxy]-N-(3-
pyridylmethyl)diphenylamine

ww)  3’-Chloro-3-cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine

xx) 3’-Chloro-4-methoxy-N-(3-pyridylmethyl)-3-(3-tetrahydrofuryloxy)diphenylamine

yy) 3’-Cyano-4-methoxy-N-(3-pyridylmethyl)-3-((3R)-tetrahydrofuryloxy)diphenylamine



ww) 3'-Chl oro-3-cycl opentyl oxy- 4- net hoxy- N- (3- pyri dyl met hyl ) di phenyl am ne
XX)

3' - Chl or 0- 4- net hoxy- N- ( 3- pyri dyl net hyl ) - 3- ( 3-t et rahydr of uryl oxy) di phenyl am
ne yy)

3' - Cyano- 4- met hoxy- N- ( 3- pyri dyl met hyl ) - 3-((3R)-tetrahydrofuryl oxy)di phenyl a
mne 22 July 2005 102 zz)

4-Di f | uor onmet hoxy- N- (3-pyri dyl met hyl ) - 3- (3-tetrahydrof u yl 0x32 BilpPy| ani ne
aaa) 3, 4-Bis(difluoronethoxy)-N-(3-pyrliddyl net hyl ) di phenyl am ne bbb)

4-Di f | uor QZDBL'E Myorbmetﬁewhfl-(dwyn[ﬂyllmeltl)y{).?;?;-(Z{-&‘ﬁ)ahydroﬁlryloxy)dlphcnylamine

3 Oyano. 454 1 P ok BRI f%e&%ﬁp&équﬂmwtwe

tetrahydr @Bw yh%ﬂh@'ﬂoﬁﬁﬁw gyn 1)3 3R)-
3' - Chl or o- 4- dlfluororrethoxy N ( pyr|d net yI) 3-((3R) -

t et r ahydr of JP?MWYW}@P henylamigsee)
-tert-By ”E - 'dlf}do%%fctﬁo;&yﬁ l(?-B?H&}ihx%ﬁ%rI)“X [BRpOXy- N- (3-

pyr| dyl rret yI) I phenyl am™n
fEf)N-(3- Q/dbmqiﬂdtqfh@quy}thpmmammwenyl )-N-(3-pyridyl methyl)-3-am nobenzoic
acid ggg)

N- (3- Oyl 9fPnt §i-GhiprardiilypseppthersVyCupyrdvinstdl3 48y 1 ) - 4- ami nobenzoi ¢

acid hhh)  tetrahy, drofulZ' oxy)diphenylamine
N- (13- Cycl opent yl ox di Tl uor onet hoxyphenyl ) - N- ( 3- pyri dyI met hyl ) - 3-
anm nobenz68a ati- {frq-Bptyldlmethylsﬂyloxy-.% cyclopentyloxy—4-methoxy—N—( -

N-[ 4- Met hoxy ﬁgd&&&@ljﬁﬂ%ﬂ&l%&ﬂ&" oxy) phenyl ] - N- (3-pyri dyl met hyl ) - 3- am noben

zoic acid jj

N- 3, 4- Bi sfﬂ]fff-l(il@yolnpemmyy ﬁhﬂcthdn?whbr(yﬁB)—Nj(B-lpgi;aﬂyimeﬂyl)ﬁ -3mawbervioenacal ¢ aci d
kkk) N [ 4 gg?(é:(?_)&:iﬁ(}p%@yigx%u- %&?ﬁh‘éﬁ}'ﬁ dy}/m!'th% gl%nﬁ%ﬂegl Al(r)Te thyl)-3-

am nobenz &P

N (3- q/cl oprpy!| met hoxy- 4- met hoxyphenyl ) - N—(3 pyri dyl met hyl ) - 4- am nobenzoi c
acid

N ( 3- cyc| B0 pdHEeeysdappniylanyr4-diduerstethoryphranD -G yridybmethli3met hyl ) - 3-

aminobenzoic acid

iii) N-[4-Methoxy-3-(3-tetrahydrofuryloxy)phenyl]-N-(3-pyridylmethyl)-3-aminobenzoic
acid

111) N-3,4-Bis(difluoromethoxy)phenyl)-N-(3-pyridylmethyl)-3-aminobenzoic acid

kkk) N-[4-methoxy-3-((3R)-tetrahydrofuryloxy)phenyl]-N-(3-pyridylmethyl)-3-
aminobenzoic acid

111) N-(3-Cyclopropylmethoxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-4-aminobenzoic
acid

mmm) N-(3-Cyclopropylmethoxy-4-difluoromethoxyphenyl}-N-(3-pyridylmethyl)-3-

aminobenzoic acid

000)  N-[3-(4-Chlorophenyl)prop-1-yloxy-4-methoxyphenyl ]-N-(3-pyridylmethyl)-3-
aminobenzoic acid

ppp) N-(3-Cyclopropylmethoxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-
aminobenzoic acid

qqq) N-[3-(2-Indanyloxy)-4-methoxyphenyl ]-N-(3-pyridylmethyl)-3-aminobenzoic

acid



am nobenzoi ¢ acid 000)

N-[ 3- (4- Chl or ophenyl ) prop- 1-yl oxy- 4- net hoxyphenyl ] - N- (3- pyri dyl net hyl ) - 3-
am nobenzoi c acid ppp)

N- (3- Cycl opr opyl net hoxy- 4- net hoxyphenyl ) - N- ( 3- pyri dyl nmet hyl ) - 3-

am nobenzoi c acid qqq)

N-[ 3- (2- I ndanyl oxy) - 4- net hoxyphenyl ] - N- ( 3- pyri dyl net hyl ) - 3- am nobenzoi ¢
acid 22 July 2005 103 rrr) 22 July 2005

N- [ 4- Met hoxy- 3- ( 3-t et rahydr of uryl oxy) ploednyl ] - N- ( 3- pyri dyl net hyl ) - 3- am noben
zoi ¢ aci erp¥$4-Methoxy-3-(3-tetrahydrofuryloxy)phenyl]-N-(3-pyridylmethyl)-3-aminobenzoic

N-[ 4- Met hoxy- 3- ((3R) -t et rahydr of uryl oxy) phenyl ] - N (3-pyri dyl net hyl ) - 3-

am nobenzoi *4tid ttt)

N3 (2 Mk gpox el s B HIBRMMI D SrheRT L TFGM iy mobenzol

acid uuu
3- Cycl opr opydmmsotepzaiz peid- di f | uor omet hoxy- N- ( 3- pyri dyl net hyl ) -4' - (2H

tetrazol -5 i | am. ne .vvv . . .

et ope BT PR B R4 o ymhsr iV G R gy irpetiyly-dropnghenzoic
yl ) di phenyl aggidhe wwww) _ .

BT U VR R A IR A AN o

4- Met hoxy- I\I—&My_giﬁmﬁﬁ%ﬁxﬂn)ﬂe& ((3R)-tetrahydrofuryl oxy)-4'-(2Htetrazol -5
- yl)di phenyl am ne

3- Oycl opr Byl nﬁt@wl%mxm-mmxwﬂff@mhwthﬂi-ﬁy(2)H-1F3tr<’1€(2+§-t etrazol - 5-

yl ) di phenyl : %
4-Di f | uor one’?wéé(h%nﬂ- -cpyri dyl met hyl ) - 3- ((3R) -t et rahydr of uryl oxy)-4'-(2H
t etrazol - SAawl) dihbpehgloxpel-mathaxy-N-(3-pyridylmethyl)-3’-(2H-tetrazol-5-

3- Cycl opent yﬁ)"&%ﬁeﬁ;ﬂ}nﬂeur onet hoxy- N- ( 3-pyridyl nethyl)-4'-(2Htetrazol - 5-

xxx) 4-Methoxy-N-(3-pyridylmethyl)-3-((3R)-tetrahydrofuryloxy)-4’-(2H-tetrazol-5-
yl)diphenylamine

yyy) 3-Cyclopropylmethyloxy-4-methoxy-N-(3-pyridylmethyl)-4’-(2H-tetrazol-5-
yl)diphenylamine

zzz)  4-Difluoromethoxy-N-(3-pyridylmethyl)-3-((3R)-tetrahydrofuryloxy)-4’-(2H-
tetrazol-5-yl)diphenylamine

aaaa) 3-Cyclopentyloxy-4-difturomethoxy-N-(3-pyridylmethyl}-4’-(2H-tetrazol-5-
yl)diphenytamine

bbbb) 3-Cyclopropylmethyloxy-4-difluoromethoxy-N-(3-pyridylmethyl)-3’-(2H-
tetrazol-5-yl)diphenylamine

ccee)  Bis-3,4-difluoromethoxy-N-(3-pyridylmethyl)-4’-(2H-tetrazol-5-
yl)diphenylamine

dddd) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridyl)-N-(3-pyridylmethyl)amine

eece) N-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-N-(3-pyridyl)-N-(3-
pyridylmethyl)amine

i)  N-(3-Cyclopropylmethoxy-4-difluoromethoxyphenyl)-N-(3-pyridyl)-N-(3-
pyridylmethyl)amine

ggeg) N-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-N-(3-pyridyl)}-N-(3-
pyridylmethyl)amine



yl ) di phenyl am ne bbbb)

3- Cycl opropyl net hyl oxy-4-di f | uor onet hoxy- N- ( 3- pyri dyl net hyl )-3' - (2H
tetrazol - 5-yl)di phenyl am ne cccc)

Bi s- 3, 4-di f| uoronet hoxy- N- (3-pyridyl methyl)-4'-(2H tetrazol - 5-

yl ) di phenyl am ne dddd)

N- ( 3- Cycl opent yl oxy- 4- met hoxyphenyl ) - N- (3- pyri dyl)-N-(3-pyridyl net hyl ) am ne
eeee) N-(3-Cycl opentyl oxy-4-difl uoromet hoxyphenyl)-N-(3-pyriZB/July R{53-
pyridyl met hyl )am ne ffft) 104

N- (3- Cycl mmpyl@gewpexwﬁycﬁ Tekhaneuneh fiasiHobe methox NACG-pyr i dyl ) - N- ( 3-
pyri dyl net hyl ) am ne qggqm
N- (4- Di f | uorRyFsY ety Eliptenylamite: anydr of uryl oxyphenyl ) - N- ( 3- pyri dyl ) - N- ( 3-

ridyl me I 3(9553 (3-

qullc?/ope?\l?ﬁ Eg‘i“}b tétg)r{\%ﬁé%etﬁlf nyl a%r%ﬂmgaﬂrr%%%%ﬁohﬁg

pyri dyl met hypyrdiishesihyl)daptienglainiine )

yr 1 dyl moGHy St SRR e R ARRRE IR AT ™ (5

30yl opent q?%??‘“f“%;‘?mm’“’“‘ﬂ“. é‘?o%g%;'sﬂﬂ E “y' ! ﬂ'o?“gi‘{'g?‘m ne
ri dyl me&Kg) di PR S-methexy-3-Gyeroppcs w@ms 3

Pgt ha%esul f%itlld%?j}gﬁﬁﬁhpmnel\zw pyri g;I et hyl )d| phenyl am ne nmmm)

4-Di f 1 uoronet’hoxy- 3'"- et'hanesul f onyl am no- N- (3- pyri dyl net hyl ) - 3-[ (3R) -
t et r ahydr 8Hid-Gydepiogyiptethoxy iicthanemifoiylamino-4-methoxy-N-(3-

L AT RE TR b
4—D1ﬂuor0methoxy—3 ’-ethanesulfonylamino-N-(3-pyridylmethyl)-3-[(3R)-

tetrahydmﬁlryloxy]diphenylamine

nnnn) 4-Methoxy-3-[2-(2-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine

0000) 4-Methoxy-N-(3-pyridylmethyl)-3-[(3R)}-tetrahydrofuryloxy}diphenylamine

prpp) 3’-Chloro-4-methoxy-3-[2-(2-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine

qqqq) 3’-Chloro-4-methoxy-N-(3-pyridylmethyl)-3-[(3R)-
tetrahydrofuryloxy]diphenylamine

rrr)  3-Cyclopentyloxy-4-methoxy-4’-[2-(5-oxopyrrolidinylymethoxy]-N-(3-
pyridylmethyl)diphenylamine; and

pharmaceutically acceptable salts thereof.

38. A compound according to claim 1, wherein said compound is selected
from:
a) 3’-Cyano-3-cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine
b} 4’-Chloro-3-cyclopentyloxy-3’-fluoro-4-methoxy-N-(3-pyridylmethyl)diphenylamine
¢) 3-Cyclopropylmethoxy-4-difluoromethoxy-N-(3-pyridylmethyl)diphenylamine
d) 3-Cyclopentyloxy-4-methoxy-4’-(2-(tetrahydropyran-2-yl}-2H-tetrazol-5-y1}-N-(3-
pyridylmethyl)diphenylamine
¢) 3-Cyclopentyloxy-4’-methanesulfonylamino-4-methoxy-N-(3-pyridylmethyl)-
diphenylamine

f) 3-Cyclopentyloxy-4-methoxy-3’-hydroxymethyl-N-(3-pyridylmethyl)diphenylamine



PPPP)
3' - Chl or 0- 4- net hoxy- 3-[ 2- (2- pyri dyl ) et hoxy] - N- ( 3- pyri dyl net hyl ) di phenyl am n

yr
e qqqq) 3'-Chloro-4-nethoxy-N(3-pyridylmethyl)- [(SR)-

t et r ahydr of uryl oxy] di phenylam ne rrrr)

3- Cycl opent yl oxy- 4- met hoxy-4'-[ 2- (5-oxopyrrolidinyl)nmethoxy]-N(3-

pyri dyl met hyl ) di phenyl am ne; and pharnmaceutically acceptable salts thereof.
38. A conpound according to claim1, wherein said conpound i ki 2#i5ed
from a) 105

3' - Cyano- @) cycwppmwwmwmmmwwﬁwﬂmwmehwawlmymﬂee b)

fn neChl or 0h)3 4C X/ﬁ:l AT t[\é-(4xgyndy1)1§rlogolr-ol]oxyr}‘$t %&ylil-mgti}ﬁgl% |1aﬁ£1§12y| ) di phenyl a

3- Cycl Opr ek f@h@x@ﬂn&ﬂfék}hl{?hﬂé{ﬁ&!}@%x j(fii?,%ﬂﬁﬁiem%ﬁ RyphkAyipagey ! am ne d)
3- Cycl opentyl oxy- 4-met hoxy-4' - (2-(tetra ydro ran-2-yl)-2Htetrazol -5-yl)-N
S(3< pyri di)yl}r@wﬂppmgylmyalmhuér%y-4-methoxy- Y ymidy unethyil phenylemne

3. %g'ﬂ;f’gﬂ ¥ e%(lopent)%\ﬁjpQn&S&LJn%M%O%%aﬂﬁmﬁeﬂgﬁ %N ebby SRy | dyl methyl) -

3- Cycl opent ypyoidyheetigd jdiysheyylamidey dr oxynmet hyl - N- ( 3- pyri dyl net hyl ) di phenyl am n
e 22 July 200

3- Oycl opetk vi- g%‘ﬁ}oﬁe”ﬁg?%ﬁﬁeﬁhoxﬁﬂﬂ%@ﬁ’é‘im?s“}@’(‘ﬁmﬂwpe&%%fvhgr) di phenyl am n
e h) 4-Met sty y1aM¥le) PT Op-

1-yl ] oxy- N-( yr|d I di phenyl am ne i)

3' - Chl or om- Iﬂ@m mﬁ%qxd%&@@ngwl ﬂmmdwymthxlbdqﬁhqnyla)mmqahenw anne j)

0 3 oye ST %*?%éﬂlegy TRV AT dupfipry! am e

pyri dyl mebhyd’ )(Eyaphdﬁ;abthmyqy (3)pyridylmethyl}-3-((3R)-tetrahydrofuryloxy)diphenylamine

B BN o b R PR SO ASNahSLS R (

3'-Chlor oq§% 33¥B|lﬂ@lﬂﬂbbbh@m§ 1% hﬁﬁiehw ) di phenyl am ne
3' - Chl or 0- 4- net hoxy- N- ( 3- r|d Irret - 3- tetrah rofurylox di phenyl am
ne r) 4 Dlﬂuoromcthoxy- -pyndylmethyl) -3- (3 )-tetrahydrofuryloxy)diphenylamine

s} 3’-Cyano-4-difluoromethoxy-N-(3-pyridylmethyl)-3-((3R)-
tetrahydrofuryloxy)diphenylamine

t) 3’-Chloro-4-difluoromethoxy-N-(3-pyridylmethyl)-3-((3R)-
tetrahydrofuryloxy)diphenylamine

u) 4’-tert-Butyldimethylsilyloxy-3-cyclopentyloxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine

v) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-aminobenzoic acid

w) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-4-aminobenzoic acid

X) N-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-N-(3-pyridylmethyl)-3-
aminobenzoic acid

y) N-[4-Methoxy-3-(3-tetrahydrofuryloxy)phenyl]-N-(3-pyridylmethyl)-3-aminobenzoic
actd

z} N-3,4-Bis(difluoromethoxy)phenyl)-N-(3-pyridylmethyl}-3-aminobenzoic acid

aa) N-[4-methoxy-3-((3R)-tetrahydrofuryloxy)phenyl]-N-(3-pyridylmethyl)-3-
aminobenzoic acid

bb) N-(3-Cyclopropylmethoxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-4-aminobenzoic

acid



3' - Cyano- 4- net hoxy- N- ( 3- pyri dyl net hyl ) - 3- ((3R) -t et rahydr of ur yl oxy) di phenyl a
m ne

4-Di f |1 uor onet hoxy- N- ( 3- pyri dyl net hyl ) - 3- (3-t et rahydr of uryl oxy) di phenyl am ne
3, 4-Bi s(di fl uoronet hoxy)-N-(3-pyridyl net hyl)di phenyl am ne

4-Di fl uor onet hoxy- N- ( 3- pyri dyl net hyl ) -3- ((3R)-tetrahydrof

i ryl oxy)di phenyl am ne s)

3' - Cyano- 4-di f | uor onet hoxy- N- (3- pyri dyl met hyl ) - 3- ((3R) - 22 July 2005

t et rahydr of uryl oxy) di phenyl anine t) 106

3'I - Chl) g_r oE@-M{?r-Dprdbpm;ayllmﬂwxl}d-‘(-&ﬂpvfdnﬁkﬁldmplibpbfb)-mﬁ-b:&ﬁ?)ﬂmmwl‘)3hydr of u

yl oxy) di phen e.u) .

4' -tert-But #HP‘%P‘FW? 871y | oxy- 3- cycl opent yl oxy- 4- met hoxy- N- ( 3-

pyri dyl met hyl ) di phenyl am ne v)

N (3- Q/cl opentgll OXK 4- et hoxyphenyl ) - N- (3- pyri dyl met hyl ) - 3- am nobenzoi c

aci d ee) N-[3-(4-C lorophenyl)prop-l -yloxy-4-methoxyphenyl]-N- (3—pyr1 yimethyl)-3-

N ( 3- QICI opeag; &f(&/ thoxyphenyl ) - N-(3-pyridyl nethyl)-4-am nobenzoi c
acid x) N %A/ opentyl oxy-4-di fl uor omet hoxyphenyl ) - N (3-pyridyl nethyl)-3
am nobenzé CN é%Cdc1ypropylmethoxy—4-methoxyphenyl)-N-(?;—pyndyhnethyk) 3-aminobenzoic

N-[ 4- Met hoxy- ?El (3-tetrahydrofiuyl oxy)phenyl]-N(3-pyridyl nmethyl)-3-am noben
zoic acid #

N- 3, 4- Bi sgghif{3i0- m&ﬁ;h@m)@ﬂﬁewk%pﬂéhﬁﬁmt } hanﬁdﬂeﬁgtb@&ﬁal c acid
aa) N-[4- nethoxx@ 3 t et r ahydr of ur yl oxy) AP en I gyrldylnethyl) 3-
am nobenzbh tlmg;y -3- ~tetrahydroﬁ1ryloxy)pheny¥ (3-pyn ylmethyl) aminobenzoic

N- (3- Cycl oprpy| met hoxy- 4- met hoxyphenyl ) - N- (3- pyri dyl net hyl ) - 4- am nobenzoi c
acid 22 July 2005 106 cc)

N- (3- Cycl apriépiMetitongdy((3R Hietraiyeirativet twyiptmngihV-{3-pyridAmsthiykht met hyl ) - 3
am nobenzoi c_aci,d ee
N[ 3-(4- ChI@PH%HEﬂ?P%ﬁ?gp 1-yl oxy- 4- met hoxyphenyl ] - N- ( 3- pyri dyl met hyl ) - 3-
am nobenzfj ov- §$(ZiMefh)oxyethoxy)-4-meth0xyphenyl]-N—(3 yridylmethyl)-3-aminobenzoic
N ( 3- Cyclopropylnethoxy 4- met hoxyphenyl) éjpyrldylnethyl) 3-am nobenzoi c
kk) 3-Cyclopropylmethyloxy-4-difluoromethoxy-N-(3-pyridylmethyl)-4’-(2H-tetrazol-5-
yl)diphenylamine
1I) 3-Cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)-4’-(2H-tetrazol-5-
yl)diphenylamine
mm) 3-Cyclopentyloxy-4-methoxy-N-(3-pyridylmethyl)-3’-(2H-tetrazol-5-
yl)diphenylamine
nn) 4-Methoxy-N-(3-pyridylmethyl)-3-((3R)-tetrahydrofuryloxy)-4’-(2H-tetrazol-5-
yl)diphenylamine
00} 3-Cyclopropylmethyloxy-4-methoxy-N-(3-pyridylmethyl)-4’-(2H-tetrazol-5-
yl)diphe.nylamine
pp) 4-Difluoromethoxy-N-(3-pyridylmethyl)-3-((3R)-tetrahydrofuryloxy)-4’-(2H-tetrazol-
5-yl)diphenylamine
qq) 3-Cyclopentyloxy-4-difluromethoxy-N-(3-pyridylmethyl)-4°-(2H-tetrazol-5-
yl)diphenylamine
rr) 3-Cyclopropylmethyloxy-4-difluoromethoxy-N-(3-pyridylmethyl)-3°-(2H-tetrazol-5-
yl)diphenylamine
ss) Bis-3,4-difluoromethoxy-N-(3-pyridylmethyl)-4’-(2H-tetrazol-5-yl)diphenylamine




acid

gg) N-[ 3- ( 2- I ndanyl oxy) - 4- met hoxyphenyl ] - N- ( 3- pyri dyl nmet hyl ) - 3- am nobenzoi c
acid hh)

N- [ 4- Met hoxy- 3- ( 3-t et rahydr of uryl oxy) phenyl ] - N- (3- pyri dyl net hyl ) - 3- am noben
zoic acidii)

N-[ 4- Met hoxy- 3- ((3R) -t etrahydrof uryl oxy) phenyl ] -N- (3-pyridyl net hyl) - 3-

am nobenzoic acid jj) 22 July 2005

N-[ 3- (2- Met hoxyet hoxy) - 4- met hoxyphenyl J07N- ( 3- pyri dyl met hyl ) - 3- am nobenzoi c
acid kk) i) N—(3-Cyclopentyloxy—4-meth0xyphenyl)—N—(3-pyridyl)-N—(3-1)y1'idylmethyl)amine

3- Cycl opropyl net hy] oxy-4-di f | uor onet hoxy- N S3-P3yri dyl nethyl)-4'-(2Htetrazo
| -5- yl)d¥ T{%C‘érﬁ{0H§nt1195(y-4-d1ﬂuoromethoxyphenyl -N-(3-pyridyl)-N-(3-

3- Cycl opent yI; hﬁétﬁrﬁsag%y- N-(3-pyridyl nethyl)-4'-(2Htetrazol - 5-
yl ) di phenyl an}?fr% m)

3- Cycl openvyNdiydlopmpybugthoty(-Bdifinoratydthedyhinyl)3V-3-2i+d)-NeBel - 5-

yl ) di phenyl am nen ) :

4- Met hoxy- N-J3" Hyr??q@?aﬁg?%yl )-3- ((3R)-tetrahydrofuryl oxy)-4'-(2Htetrazol -5
- yl) di phenw)l an-@eDidpromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-N-(3-pyridyl)-N-(3-

3- Cycl opropyl net Pyl oxgl- 4- met hoxy- N- (3-pyridyl nethyl)-4"-(2Htetrazol - 5-

yl ) di pheny| aifrigglmstyylyamine

4-Di 1 uor qups. oguupdindide Ry il RIEHAaiRo 4 (ARhoAEh@hy dr of uryl oxy) - 4' - (2H te

trazol - 5-yl)di phenyl am ne qq)
3- Cycl opent ypoidylethyljdipheoyleminexy - N- ( 3- pyri dyl net hyl ) -4' - (2H-tetrazol - 5-

2 tycl opr SHTamRbbg s e AR SRR RN ot nyt ) -3 - (2H et razo
| -5- yl) di phemidylnehylRligthylBingne3, 4- di f | uor omet hoxy- N-(3- pyri dyl met hyl) - 4'
-NE (2|;- tQ/ezzlr %@ﬁi?@?l&%}‘?ﬂ%@?%@%@Ff?ﬂ%}%@%ﬁgﬂg%&%ﬁ % 3- pyridyl net hyl ) am ne
pyridylmethyl)diphenylamine
aaa) 3-Cyclopentyloxy-4-methoxy-4’-(1-propanesulfonylamino)-N-(3-
pyridylmethyl)diphenylamine
bbb)  3-Cyclopropylmethoxy-3’-ethanesulfonylamino-4-methoxy-N-(3-
pyridylmethyl)diphenylamine
cee)  4-Difluoromethoxy-3’-ethanesulfonylamino-N-(3-pyridylmethyl)-3-[(3R)-
tetrahydrofuryloxy]diphenylamine
ddd) 4-Methoxy-3-[2-(2-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine
cee) 4-Methoxy-N-(3-pyridylmethyl)-3-[(3R)-tetrahydrofuryloxyldiphenylamine
fff) 3’-Chloro4-methoxy-3-[2-(2-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine
ggg) 3’-Chloro-4-methoxy-N-(3-pyridylmethyl)-3-[(3R)-
tetrahydrofuryloxy]diphenylamine
hhh)  3-Cyclopentyloxy-4-methoxy-4°-[2-(5-oxopyrrolidinyl)methoxy]-N-(3-
pyridylmethyl)diphenylamine; and

pharmaceutically acceptable salts thereof.

39. A compound according to claim 1, wherein said compound is selected
from:



uu) N-(3-Cycl opentyl oxy-4-difl uoronet hoxyphenyl)-N(3-pyridyl)-N(3-
pyridyl nethyl) am ne w)

N- ( 3- Cycl opr opyl nmet hoxy- 4-di fl uor oret hoxyphenyl ) - N- ( 3- pyri dyl)-N-( 3-
pyridyl methyl) am ne ww)

N- (4-Di fl uor onet hoxy- 3- (3R) -t et rahydr of uryl oxyphenyl ) - N (3-pyridyl)-N(3-
pyridyl methyl) am ne xx)

3- Oycl opent yl oxy- 3' - et hanesul f onyl am no- 4- met hoxy- N- ( 3- 22 July 2005

pyri dyl met hyl ) di phenyl am ne vyy) 108

3- Oycl open) y3'cabjorb 3regdiapesttydixy( & npttong e b frityyheihyidiphdylahine

SV&SYLE‘EW y4 33‘3981' -4 é&e g\(]éréﬂﬂygﬁ?thbl)ﬁ -Gettrabygrofpryloxy)diphenylamine

pyr i dyl methyd- )@}aﬂbﬂﬂﬁﬁkﬁﬂhﬂﬁf (3%?@1hylmethyl)-3 -( 3R) tetrahydrofurylox )dlphenylamme
3- Cycl opent yl oXy-4-net h ox propanesu yl aim no) - N—i pyridyl m
et hyl ) di pegrdr qn@n@thb;y (@;mplmﬂw @tl;ahgirofuryloxwdlp enylamine

- et hanesul | phenyl am ne ccc)

4-Di f uor oireo'? onigh-@ﬁ"rAbt“g i QE?‘% ;?F?‘ Wétﬁ’ﬂ?,‘if@%}ﬁ%cf% met hyl ) - 3-[ (3R) -

Ele}vtra'?ﬂydr of L#-Ehﬁnzcm}mdhpkyehy?%ﬁndﬂnﬁdﬁd) -3- ((3R)-tetrahyd.roil':'u)r)(;lpxyr?diphr:nyla_lmine )
oxy y 0X yl ) di phenyl ani ne eee

4- Vet hoxygik% éj)%’?? ﬁ‘;‘hHéPﬁS‘?Fh)oxé‘ %@?}" y@%ﬁhﬂia Tyl oxy] di phenyl am ne

fff) tetrahydro 10x )dl henylamine

3' - Chl or o- 4 met hox % yr| dyl ) et hoxy] - N- (3-pyri dyl met hyl ) di phenyl am n

e ggg) 3h dnt@ﬂ@toﬂ nmwwgvﬁpm@m w338 ( 3R) -

getqr/glhggre(r)l{ yFW%ﬁﬁg%ﬁ% - oxopyr rolidinyl)nmethoxy]-N(3-

pyri dyl mei)hy )teht-mmylgﬁhmnhylzatylcmyds pivhspertdortyt S alethpxpdeEpt abl e salts thereof.

f?omA corfpounddalcme(ghﬁjcfﬁwnyla&ln%l m 1, wherein said conpound is selected

J) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-aminobenzoic acid

k} N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)}-4-aminobenzoic acid

1) N-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-N-(3-pyridylmethyl)-3-
aminobenzoic acid

m) N-[4-Methoxy-3-(3-tetrahydrofuryloxy)phenyl}-N-(3-pyridylmethyl)-3-aminobenzoic
acid

1) N-3,4-Bis{difluoromethoxy)phenyl)-N-(3-pyridylmethyl)-3-aminobenzoic acid

0) N-[4-methoxy-3-((3R)-tetrahydrofuryloxy)phenyl]-N-(3-pyridylmethyl}-3-
aminobenzoic acid

p) N-(3-Cyclopropylmethoxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-4-aminobenzoic
acid

q) N-(3-Cyclopropylmethoxy-4-difluoromethoxyphenyl)-N-(3-pyridylmethyl)-3-

aminobenzoic acid

8} N-[3-(4-Chlorophenyl)prop-1-yloxy-4-methoxyphenyl]-N-(3-pyridylmethyl)-3-
aminobenzoic acid

t} N-(3-Cyclopropylmethoxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-aminobenzoic
acid

u) N-[3-(2-Indanyloxy)-4-methoxyphenyl]-N-(3-pyridylmethyl)-3-aminobenzoic acid



22 July 2005 108 a)

3' - Chl or o- 3-cycl opent yl oxy- 4- net hoxy- N- ( 3- pyri dyl net hyl ) di phenyl am ne b)

3' - Chl or 0- 4- net hoxy- N- ( 3- pyri dyl net hyl ) - 3-(3-tetrahydroftiryl oxy)di phenyl ai
nine c)

3' - Cyano- 4- net hoxy- N- ( 3- pyri dyl net hyl ) - 3- ((3R) -t et rahydr of ur yl oxy) di phenyl a
mne d)

4-Di f I uor onet hoxy- N- (3- pyri dyl et hyl ) - 3- (3- t et r ahydr of ur yl 0x33 Hlp®&hRy| ar nin
e e) 3,4-Bis(difluoronethoxy)-N(3-pyrlif8yl net hyl ) di phenyl am ne f)

4-Di f1 uor NMMWM)@_%@y‘feirdwdmlﬂwbw)ﬂw@&ﬂ-,ﬂ}pﬁﬁdsélh?tﬂybﬁbmmhom)zdibpheny| a
mne g) 3 C}/Lfno- 4-di f | uor omet hoxy- N ( 3- pyridyl net hyl)-3-((3R)-
t ef t - ahydr of 1% yl oxy) di phenyl ami ne” h)

3" - Chl or ovA- Hlif4 Mwﬁ&@e;ngkxte%aﬁ%aﬁﬁyldw)ﬁﬁénwL&(ﬁp%mmmyl) 3-
teft-ahydr oft| ryloxy)di phenylantine i)

4' -tert-But Mﬂﬂ@ﬁ?ﬂpﬁlﬂyl oxy- 3-cycl opentyl oxy- 4- met hoxy- N- ( 3-

ridylme . . i
N (5" yg,m sps g (BN L methoryhey LG pyridyimetiy)3-apinobenzolg o
aci d aci

et o °{§ | ?ofe%%ﬁ%‘%sgmr%ﬁ A A R A 2R Ryl ) - 5

am nobenzoi Gyl ﬁﬁp

N-[ 4- Met hoxy- 3- ( 3-t et rahydr of t uyl ox hen -N-(3-pytidylLnethyl)-3-aniinobe
n ZE)I ¢ acid y3n§3yc opentyloxy-x-methoxny-G-%%a‘ledylrn%thyl) 4’ ((2Hpt>e/tra20}/ yh-

N 3, 4- Bi s(di j R y) phenyl ) - N- (3- pyri dyl met hyl ) - 3-aTni nobenzoi ¢ acid
0) N-[4-net - 3- R) -t et rahydr of uryl oxy) phenyl ] - N- ( 3- pyri dyl net hyl ) - 3-
am nobenzaa)c3 @g¢ldpqn)yloxy—4 -methoxy-N-(3-pyridylmethyl)-3’-(2H-tetrazol-5-

N- (13- Cycl opr l,met.hoxy- 4- met hoxyphenyl ) - N- ( 3- pyri dyl net hyl ) - 4- am nobenzoi c
acid q) ?)Od){ henylamn}/

N- ( 3- Cycl bby Pttty M0 pdidihétion-ones Movsy sarm iyl diyi-3-H kdbores-hy| ) - 3-

ai ni nobenzoi ¢_acid s)
N- [ 3- (4- Chi S SRYIRIEIEo - 1- yI oxy- 4- met hoxyphenyt ] - N- ( 3- pyri dyl met hyl ) - 3-
cc) 3-Cyclopropylmethyloxy-4-methoxy-N-(3-pyridylmethyt)-4’-(2H-tetrazol-5-

yl)diphenylamine

dd) 4-Difluoromethoxy-N-(3-pyridylmethyl)-3-({3 R)-tetrahydrofuryloxy)-4’ -(2H-tetrazol-
5-yl)diphenylamine

ee) 3-Cyclopentyloxy-4-difluromethoxy-N-(3-pyridylmethyl)-4’-(2H-tetrazol-5-
yl)diphenylamine

tff) 3-Cyclopropylmethyloxy-4-difluoromethoxy-N-(3-pyridylmethyl)-3°-(2H-tetrazol-5-
yl)diphenylamine

gg) Bis-3 4-difluoromethoxy-N-(3-pyridylmethyl)-4’-(2H-tetrazol-5-yl)diphenylamine

hh) N-(3-Cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridyl)-N-(3-pyridylmethyl)amine

i1) N-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-N-(3-pyridyl)-N-(3-
pyridylmethyl)amine

1) N-(3-Cyclopropylmethoxy-4-difluoromethoxyphenyl)-N-(3-pyridyl)-N-(3-
pyridylmethyl)amine

kk) N-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-N-(3-pyridyl)-N-(3-
pyridylmethyl)amine




am nobenzoic acid t)

N- ( 3- Cycl opr opyl nmet hoxy- 4- met hoxyphenyl ) - N- ( 3- pyri dyl nmet hyl ) - 3- ani i nobenzoi
c acid u

N[ 3- (2- 1 ndanyl oxy) - 4- met hoxyphenyl ] - N- ( 3- pyri dyl net hyl ) - 3- ai ni nobenzoi c
acid 22 July 2005 109 v)

N-[ 4- Met hoxy- 3- (3-t et rahydr of uryl oxy) phenyl ] - N- (3- pyri dyl net hyl ) - 3- am noben
zoic acid w 22 July 2005

N- [ 4- Met hoxy- 3- ((3R) -t et rahydr of uryl oXdyPphenyl ] - N- ( 3- pyri dyl net hyl ) - 3-

an nobenzil) G-@géldpenyyloxy-3’-ethanesulfonylamino-4-methoxy-N-(3- _ _
gt:i[ E’;} §/)2 Met rb%%%we%%}dipﬁmqﬁ%?ﬁéyphenyI ]-N-(3-pyridyl net hyl)-3-am nobenzoic
3- Cycl opr gyl meiciylopemtytbx flat b ret noxsspMchd fadylantid)methy! ) - 4' - (2H-tetrazo
| -5- yl)diphenyl am ne z) )

3- Oycl opent yvetylmethididiphepylammg- pyri dyl met hyl ) -4' - (2Ht et r azol - 5-

yl ) di phen T A g AT(2.

2 byl oot b ioRibiont etmppifomamipe-tmehaun G ¢ ot razol - 5.

yl) di pheny| pamiiplendtip)l)diphenylamine _

o A GRS Mo (P oot TRl Gy) - 47 - (2 tetrazol - §

3- Cycl opr opydyrayimetidiphenfbdgey - N- ( 3- pyri dyl met hyl ) -4' - (2H-tetrazol - 5-
| ) di ph | am dd
Z- )Di := FugpWﬁﬁwm&ﬂmﬁwnﬁﬁe%vwlfwﬂmsF%;mﬁ@pm%@r of u

%l (c),sx/gl) Z)Se‘n§ ﬁ%ﬁ% i fp&régﬂé%jﬂ{ggg-enl\l-yl( g[npSrGi S)e/l) met hyl ) - 4' - (2Htetrazol - 5-
yl ) di phengd{)aﬂﬁ’l)ffhlofdn)lethony’-ethanesulfonylamino-N-(B—pyl-idyl-methyl)-3-[(3R)- .
|3 &/c;f))p(rj;)Bﬁé%ﬁ%%kﬁ(gﬁ}fehﬁ%n@t hoxy-N-(3-pyridyl methyl)-3"-(2Htetrazo
rr) 4-Methoxy-3-[2-(2-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine
ss) 4-Methoxy-N-(3-pyridylmethyl)-3-[(3R)-tetrahydrofuryloxy]diphenylamine
tt) 3°-Chloro-4-methoxy-3-[2-(2-pyridyl)ethoxy]-N-(3-pyridylmethyl)diphenylamine
uu) 3’-Chloro-4-methoxy-N-(3-pyridylmethyl)-3-[(3R)-
tetrahydrofuryloxy]diphenylamine
vv) 3-Cyclopentyloxy-4-methoxy-4’-[2-(5-oxopyrrolidinyl)methoxy]-N-(3-
pyridylmethyl)diphenylamine; and
pharmaceutically acceptable salts thereof.

40. A compound according to formula I':
R"
D\ R’ !
X

wherein

R'  ismethoxy, F, Cl, CHF, or CFs;



99)

Bi s- 3, 4-di fl uor onet hoxy-N- (3-pyridyl nethyl)-4'-(2Htetrazol - 5-yl) di phenyl am
i ne hh)

N- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - N- (3-pyridyl)-N(3-pyridyl met hyl ) am ne
i) N-(3-Cyclopentyl oxy-4-difluoromethoxyphenyl)-N-(3-pyridyl)-N-(3
pyridylmethyl) amne jj)

N- (3- Cycl opr opyl net hoxy- 4-di f | uor onet hoxyphenyl ) - N-( 3- pyri dyd2)Juby 385
pyridyl net hyl ) anm ne kk)

N- (4- Di f | uor onBf hoxig-aBey BiR)ing £to H:hgaﬂhsmfmomk oxyphenyl ) - N- (3- pyridyl ) -N-(3-
pyridyl nethyl) amne 22 July 2005 110 11)

3- Cycl opent yl oxy- 3" - et hanesul f onyl am no- 4- met hoxy- N (3

pyridyl met hyl) di pheﬁ])f%’l%ﬂl% 1 tm carbon atoms which is substituted one or more times
3- Cycl opentyl oxy-4 hoxy-3' - (| - propanesul f onyl am no) - N- ( 3-

pyri dyl met hyl ) di phelpbyhﬁ@,gqneoxm):yano or combinations thereof,
3- Cycl opent yl oxy-4' - et hanesul f onyl at ni no- 4- net hoxy- A" - ( 3-
pyri dyl nmet hyl ) di phenyl am ne 00) 3-Cycl opentyl oxy-4- et hoxy4' - (I
- propanesul f onyl am alkénylNh§3ag Py | Ugdrpet dtginy,di phenyl ai ni ne pp)
3- Cycl opropyl net hoxy- 3' - et hanesul f onyl ani i no- 4- net hoxy- N- ( 3-
pyri dyl net hyl ) di phenyl am ne qq)
4-Di f1 uor onet hoxy- Bmk@tymaﬁmgm to1yéabort dtoias Which-ipyibsaytedting vk inoge [ (3R) -
tetrahydroftiryl oxy]di phe | am ne rT)
4- Met hoxy-3-[2-(2-p FLRY b ?%x%(’e W@B-%WPB‘FPWSHWWQ}? phenyl ani ne ss)
4- Met hoxy- N- (3-pyridyl met hyl )-3-[ (3R)-tetrahydrof uryl oxy] di phenyl ainine tt)
3' - Chl or 0- 4- met hoxy- 3-[ 2- (2- pyri dyl ) et hoxy] - N- (3- pyri dyl met hyl ) di phenyl ani i
ne uu) 3'-Chloro- 4alkenhbayingdR (81 bsarbatyatomshyl ) - 3- [ (3R) -
t et rahydr of uryl oxy] di phenyl am ne vv)
3- Cycl opent yl oxy- 4- net hoxy-4' -[ 2- (5- oxopyr Tol i di nyl ) met hoxy] - N-( 3-
alkynyl having 2 to 12 carbon atoms which is substituted one or more

times by halogen, oxo, cyano or combinations thereof,
cycloalkyl having 3 to 10 carbon atoms,

cycloalkyl having 3 to 10 carbon atoms substituted one or more times by

halogen, oxo, alkyl, or combinations thereof,
cycloalkylalkyl having 4 to 12 carbon atoms,

cycloalkylalkyl having 4 to 12 carbon atoms which is substituted one or

more times by halogen, oxo, alkyl or combinations thereof,
a partially unsaturated carbocyclic group having 5 to 14 carbon atoms,
a partially unsaturated carbocyclic group having 5 to 14 carbon atoms

which is substituted one or more times by halogen, alkyl, alkyloxy, nitro,

cyano, 0X0, or combinattons thereof,



pyri dyl met hyl ) di phenyl ani i ne; and pharmaceutically acceptabl e salts thereof
40. A conpound according to formula F: wherein R' is nethoxy, F, O, CHF2
or CF3; 111 is alkyl having 1 to 12 carbon atons, 22 July 2005 al kyl
having 1 to 12 carbon atons which is substituted one or nore tines by

hal ogen, oxo, cyano, or conbinations thereof, alkenyl having 2 to 12 carbon
atons, al kenyl having 2 to 12 carbon atons which is substituted one or nore
ti mes by hal ogen, oxo, cyano or conbinations thereof, al kyny22 hdw2@¥ 2 to
12 carbon atons, al kynyl having 2 to 1ld2carbon atoms which is substituted
one or nore tines byldliajlbgeing 7ax 06 capametoars conbi nati ons t hereof ,
cycl oal kyl having 3 to 10 carbon atons, cycloal kyl having 3 to 10 carbon
atons substituted one or nore tines by hal ogen, oxo, alkyl, or

conbi nati ons t her eofyylfis hadhk ¥ta bk thrbbR¥toRE whidtlis 3dbsBiffiPshed)r Kibite
cycl oal kyl al kyl havi ng to 12 carbon atonms which is substituted one or

nmore times by hal ogtmes by balogank glkyb plkesyriitraclanes oxnhdriedromgthghper i al | y

unsat urated carbocygl | ing 5 to 14 carbon atons, a partially
unsat ur at ed carbocy%##@n%%%ﬁ@mﬂgéing 5 to 14 carbon atons which is

substituted one or nore times by hal ogen, alkyl, alkyloxy, nitro, cyano,
oxo, - or combi nati ong L1er o ks 516 b A Hord i Afn'ar PP rif EBRs 3 O

heteroatom, or

substituted heteroarylalkyl having 5 to 10 ring atoms in which at least 1
ring atom is a heteroatom and which is substituted one or more times in
the heteroaryl portion by halogen, aryl, alkyl, alkoxy, cyano,
trifluoromethyl, nitro, amino, alkylamino, dialkylamino or combinations
thereof and/or substituted in the alkyl portion by halogen, oxo, cyano, or

combinations thereof;
X isQorS;
R® s aryl having 6 to 14 carbon atoms,

aryl having 6 to 14 carbon atoms which is substituted one or more times
by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
phenoxy, heteroaryl which is unsubstituted or substituted by halogen,

alkyl or alkoxy, or combinations thereof,

heteroaryl having 5 to 10 ring atoms in which at least 1 ring atom is a

heteroatom, or



22 July 2005 arylal kyl having 7 to 26 carbon atons which is substituted one
or nore tines by halogen, alkyl, alkoxy, nitro, cyano, oxo,
trifluoronmethyl, or conbinations thereof, heteroarylal kyl having 5 to 10
ring atons in which at least 1 ring atomis a heteroatom or substituted
het eroaryl al kyl having 5 to 10 ring atons in which at least 1 ring atomis
a heteroatom and which is substituted one or nore tines in the heteroaryl
portion by hal ogen, aryl, alkyl, alkoxy, cyano, trifluoronet®fuly 208 o,

am no, al kyl ami no, dial kyl ami no or conldBnations thereof and/or substituted
in the al kyl porti osulsyitutal letproarylchawingci/tan @, rimgratomoimbiiriel atdesst t hiegeof; X i s

Oor S; is aryl having 6 to, 14 carhon .atqns ryl having 6 to, 14 carbon
atoms which is subs??$h§@hwﬁﬂﬁn A S?ﬁﬁﬁgugﬁﬁwﬁﬁpﬁﬁ% ,e%ﬁkb 98y dr oxy,
al koxy, nitro, methyhenaei aoxyesyanbd affidbméthyl, did) @xo,adnkiMb,aiMmino,

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy, cyano, acyl,

al koxycar bonyl , ~ al kyialkylasning pkembingtiony theredfxy| sul f onyl, phenoxy,

het eroaryl which is unsubstituted or substituted by hal ogen, alkyl or

al koxy, or conbinations thereof, heteroaryl having 5 to 10 ring atons in
which at |east L1 ri isgNR'emNR GH,-het-€HaldROmandr 22 July 2005 113
substituted heteroaryl having 5 to 10 ring atons in which at least 1 ring
atomis a heteroatomwhich is substituted one or nore tines by hal ogen

aryl, alkyl, alRfoxyis A¥aRaving it 12 esBe®htbik, nitro, oxo, amino, alkylan no,
di al kyl am no or conbi nati ons thereof;
alkyl having 1 to 12 carbon atoms which is substituted one or more times

by halogen, oxo, cyano, or combinations thereof,

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted
one or more times by halogen, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy or combinations thereof,

heteroaryl having 5 to 10 ring atoms in which at least 1 ring atom is a

heteroatom,

substituted heteroaryl having 5 to 10 ring atoms in which at least 1 ring
atom is a heteroatom and which is substituted one or more times by
halogen, aryl, alkyl, alkoxy, cyano, trifluoromethyl, nitro, oxo, amino,

alkylamino, dialkylamino or combinations thereof,
arylalkyl having 7 to 16 carbon atoms,
arylalkyl having 7 to 16 carbon atoms which is substituted one or more

times by halogen, alkyl, alkoxy, nitro, cyano, oxo, trifluoromethyl, or

combinations thereof,



Lis -NR4'-, -NR4'"CH2-, or -CHZNR4' -; and R4' is alkyl having 1 to 12
carbon atons, al kyl having 1 to 12 carbon atons which is substituted one or
nore tinmes by hal ogen, oxo, cyano, or conbinations thereof, aryl having 6
to 14 carbon atons and which is unsubstituted or substituted one or nore
ti mes by hal ogen, al kyl, hydroxy, al koxy, nitro, nethylenedi oxy,

et hyl enedi oxy, am no, al kyl am no, di al kyl am no, hydroxyal kyl,

hydr oxyal koxy, carboxy, cyano, acyl, al koxycarbonyl, al kyl t2% luly 2005

al kyl sul finyl, al kyl sul fonyl, phenoxy ld# conbi nati ons thereof, heteroaryl
having 5 to 10 ring atoms in which at least 1 ring atomis a heteroatom
substituted heteroa ing.5 to_10 at ons i.n . whi ch at Ieast 1 ring
atomis a heteroato&%ﬁﬁ &%@@Hﬁﬁ&géd%éﬁpp plognsgpavhigh k Yopy)s a

hal ogen, aryl, al kyheterdhto@X¥s cyano, trifluoronethyl, nitro, oxo, am no,

al kyl am no, dlalkylanlno or conbi nations thereof, aryl al kyl having 7 to 16
carbon atons, arylal kyl having 7 to 16 carbon atons which is substituted

one or npre tines ]

trifluoronethyl, Or%é@%ﬁﬁ%%{& ﬂlgﬁgtgaggr@%%llfwa?omﬂ@gﬁgh &et er oar yl al kyl
having 5 to 10 ri ngrieg atom 1sahmﬂeraatmmtmd whmh 1s]substugtedbnemrmoa: tirthestier oat om
or substituted hetefo to i ng at ons in whi ch at | east
1 ring atomis a h@‘FE‘F%Fﬂa@ﬁPQH 3§1]']b§1[(?’1t gllkg?ay 5¥¥Cr nore times in
the heteroaryl portmOhynémeg}lqg&B,, ox%r a&hmoaélkthm@ hﬁnoplaxﬁﬁaap,
trifluoronmethyl, nitro, oxo, am no, al kyl ami no, di al kyl am no or

conbi nati ons t her eoforahigations ekl prd/prsrbstituted én thejaliyl B@ﬁtlp}lbﬁ hplegem| ogen,

0X0, Cyano, or combinations thereof; and

pharmaceutically acceptable salts thereof.

41.  Use of a compound according to claim 1 for the preparation of a

medicament for enhancing cognition in a patient in whom such enhancement is desired.

42.  The use according to claim 41, wherein said patient is a human.

43.  Use of a compound according to claim 1 for the preparation of a

medicament for treating a patient suffering from cognition impairment or decline.

44,  The use according to claim 43, wherein said patient is a human.

45.  The use according to claim 44, wherein said patient is suffering from
memory impairment.

46.  The use according to claim 44, wherein said patient is suffering from

memory impairment due to Alzheimer’s disease, schizophrenia, Parkinson’s discase,
Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, depression, aging, head
trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct dementia, HIV or

cardiovascular disease.



0Xx0, cyano, or conbinations thereof; and pharnaceutically acceptable salts
thereof. 41. Use of a conpound according to claim1l for the preparation of
a nedicament for enhancing cognition in a patient in whom such enhancenent
is desired. 42. The use according to claim4l, wherein said patient is a
human. 43. Use of a conpound according to claim1l for the preparation of a
medi canent for treating a patient suffering fromcognition inpairnent or
decline. 44. The use according to claim43, wherein said pat32hly2@)5a
human. 45. The use according to clai mi48, wherein said patient is suffering
from nenory inpairnent 46. The use according to claim 44, mherein sai d
patient is suff rin m menory alr nt g e to Al zhei 's di sease,

schi zophr eni a, *Par k ﬁ% gmﬂF?E% °r r¢hepreparation |ck s di sease,

Creut zf el ﬁfe&ﬁﬁﬂ@nﬁbﬁﬁé’éﬁ% ; Qéxﬁ%&hﬁ a d%hé&%vd?ﬁﬁg dodrERMBAMIIERE, CNS
hypoxi a, cerebral senility, nmultiinfarct dementia, HV or cardiovascul ar

di sease. 115 22 July 2005 47. Use of a conpound according to claim1l for

t he preparati opg of 'gggﬁg . vifg a di sease
i nvol vi ng decrgasedégaﬁgp%% e S&a%%ﬁhﬁégﬁﬁ%ﬁglgg%%%%ﬁﬁﬁgggui ng to claim1l
for the pn&ﬂam&ntcfnrmhzb&ingmzt:af@mcaf:ﬁvitymm;ianémtng PDE4 enzyne activity in

a patient. 49. A pharmaceutical conposition conprising a conpound according
to claim 1 and a pharmaceutically acceptable carrier. 50. The conposition

accor di 9. to ch@l m 4 ?phaﬂﬁ&%@ﬁd&l @omwstnoa%aﬂﬁsmg@rebﬂlimmmcdo@mgnaaaymon

cont ai ns 1-50 sai d compound. 51. Use of a conpound according to
claimi1 féﬁn@h@h@ﬂéﬁgﬁ@@ﬂbﬁmemﬂﬁeCﬁﬁ@fcanent for treating a patient
suffering fromnmenory inpairment due to a neurodegenerative disease.

50.  The composition according to claim 49, wherein a unit dosage form of

said composition contains 0.1-50 mg of said compound.

51.  Use of a compound according to claim 1 for the preparation of a
medicament for treating a patient suffering from memory impairment due to a

neurodegenerative disease.
52.  Use of a compound according to claim 1 for the preparation of a
medicament for treating a patient suffering from memory impairment due to an acute

neurodegenerative disorder.

53. Use of a compound according to claim 1 for the preparation of a

medicament for treating a patient suffering from an allergic or inflammatory disease.

54, A compound of the Formula



52. Use of a conpound according to claim1 for the preparation of a

medi canent for treating a patient suffering fromnmenory inpairnent due to
an acute neurodegenerative disorder. 53. Use of a compound according to
claiml for the preparation of a nedicanent for treating a patient
suffering froman allergic or inflammatory disease. 54. A conpound of the
Formula O "N RZ R 116 wherein: 22 July 2005 R is H,

tert-butydi methylsilyl, 3H3C, 14CH3-, 11 CH3- or a phenolic 2 e2ilsve
group; R2 is alkyl having 1 to 12 cardds 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 conbinations thereof, and
wherein o Hally one or nore - CH2CH2- groups is replaced in each case by
-CH=CH or -C C, cycloal kyl haV|ng 3 to 10 carbon atons, which is
unsubstltuged or substituted one npr e tlnes by halogen hydr oxy, oxo,
cyano, al Ryl hisHtertbutydimetordsibds HaC(-)msCHa -al €Bxyor H&hﬁmglcrrﬂwcweﬁ¢Mn
atons, or conbinations thereof, cycloalkylalkyl having 4 to 16 carbon
atonms, which is unsubstituted or substituted in the cycloal kyl portion
and/ or th&%al kiglallpdhhviag 1 00¢2 osrboaterms] wiish bybramihed 6ﬂunbrmcbed andawigich

hydr oxy, Cl-4-al kyl , Cl-4-al conbi nat i ons e aryl havj ng 6 to
14 carbon at on, uﬂwmsewt?dsorlfﬂgﬂmfﬁ? PRR WO t@t?swlhe{}e ﬂ@xbrcya% “tines
by hal ogen, CFRalkOl,;3x0dk KdthbinBydHs WefeorArddOiiereil bbﬁ&ali%h@hﬂ Apgdi oxy,

et hyl enedi oxy, cyano, or combinations thereof, arylalkyl in which the aryl
portion has 6 CHz@Hz@OMnsmpmdmr@Chh@e@UkﬂHﬁi{oreﬁ{C- whi ch is branched
or unbranched, has | to 5 carbon atons, which the arylalkyl radical is
unsubstituted or is substituted in the aryl portion one or nore tinmes by

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,

0X0, cyano, hydroxy, C;-4-alkyl, C;-s-alkoxy or combinations thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one or
more times by halogen, CF; OCF;, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,

ethylenedioxy, cyano, or combinations thereof,

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, which the arylalkyl
radical is unsubstituted or is substituted in the aryl portion one or more times by
halogen, CF;, OCF, alkyl, hydroxy, alkoxy, nitro, cyano, methylenedioxy,
ethylenedioxy, or combinations thereof, and wherein in the alkyl portion one or
more -CH>CH,- groups are cach optionally replaced by -CH=CH- or -C/C-, and
one or more -CH,- groups are each optionally replaced by -O- or -NH- and/or the



hal ogen, CF3, OCF3, al kyl, hydroxy, alkoxy, nitro, cyano, nethyl enedi oxy,
et hyl enedi oxy, or conbinations thereof, and wherein in the al kyl portion
one or nore -CH2CH2- groups are each optionally replaced by -CH=CH or
-CC, and one or nore -CH2- groups are each optionally replaced by -0- or
-NH and/or the 22 July 2005 117 alkyl portion is optionally substituted
by hal ogen, oxo, hydroxy, cyano, or conbinations thereof, a partially
unsat urat ed carbocyclic group having 5 to 14 carbon atons, w¥ bty 2Q05
unsubstituted or substituted one or ndd@ times by hal ogen, al kyl, al koxy,
hydr oxy, ni tr elkytpystion isaptenably sobstititediby balsgdnh exe difrdroay ety @cycl i ¢ group,
which is saturateﬂ artially saturated or unsaturated, having 5 to 10
ring atoms in WHPERAQSMEIE 1 ing atomis a N, 0 or S atom which is
unsubstituted or substituted one or nore tinmes by hal ogen, hydroxy, aryl,

al kyl, al koxy, cyano, trifluoronethyl, nitro, oxo, or conbinations

thereof, or a ﬁ@@@ﬁ&ty@aa@r@tp@arb@qysh%gr%éﬁ‘én&5tt<hé4 pebe gegsl Which®r tj on i s
turated, 5 t
saturated, par hh&'b% tHuted 3 k\tb@ﬁﬁ?ed%e% uﬁésetﬂzlgﬁ%n gylt ﬁié&;;%@wfogﬁ at oms

in which at | east ring I's portion
i s branched ornUNbQﬁmohmdaandmﬂnmﬂmnsﬁwmﬁfcarbon atons, the

het erocycl e-al kyl group is unsubstituted or substituted one or nore tines
in the heterocyclic portion by hal ogen, OCF3, hydroxy, aryl, alkyl,

al koxy, cyano, ahétiefdc?)ﬂidjgf&ﬁﬂ'l)ﬁlucﬁ'ib bdtGratedXpartidlly Sairkdat ma@rdt.hgheﬁﬁg
wherein in the_ alkyl portion one or nore -CH2CH2- groups are each

optional |y repfie&Qripg atomsyipwhichgt leagt/ laing giom ipad, Gy orppptem, whish 1 'Yroups are
each optional | 460k e%ﬁgrgﬁo stifuttd A€ of More @R B hdidlfen nﬁw)xc;p%é%nbl B S

optionally substitut ogen ox0, hydroxy, tyaro nati ons
t hereof, R3 i salkbky Icymmfhlomomcthﬂ nisrobow, at amshinatens therefmranched or
unbranched and which is unsubstituted or substituted one or nore tines
wi t h hal ogen, cyano, Cl-4-

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
isa 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, 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 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;

is alkyl having 1 to 8 carbon atoms, which is branched or unbranched and which
is unsubstituted or substituted one or more times with halogen, cyano, C;-4-

alkoxy, or combinations thereof,

a partially unsaturated carbocycle-alkyl group wherein the carbocyclic portion has

5 to 14 carbon atoms and the alkyl portion which is branched or unbranched has 1




al koxy, or conbinations thereof, a partially unsaturated carbocycl e-al kyl
group wherein the carbocyclic portion has 5 to 14 carbon atons and the

al kyl portion which is branched or unbranched has 1 22 July 2005 118 to 5
carbon atons, and which is unsubstituted or substituted in the carbocyclic
portion one or nore tinmes by hal ogen, al kyl, al koxy, nitro, cyano, oxo, or
conbi nations thereof, and the alkyl portion is optionally substituted by
hal ogen, Ci-4-al koxy, cyano or conbinations thereof, arylal ¥ Junda¥ing 7 to
19 carbon atons, wherein the aryl portil8n has 6 to 14 carbon atons and the
al kyl portion, to\iicabon stobfsaa:iﬂhelclclors unaﬁfsaﬁmehiecd,sumtéd inah&dbcarbsdyolic at ons,
aryl al kyl radlcal I S unsubstltute uhstituted,. in the aryl portion, one
or nore tinmes pBV“’Hé’I“SQ&WOWtW?SIW h";LE > N0y PYRNOMHONEE  al Kyl

al koxy, al kyl %%Bﬂau&is%&%faﬁﬂm'aam?f ﬁHﬂl&i’Q hbl‘tﬁll‘?%ubsﬂltﬁtg&bﬁh:mike ort ion

by hal ogen, cyano, or nethyi eroaryl a ky group, wherein't

het er oar yl porﬂlﬂrﬁlkﬁaiy %@n@ar@qn@bmgncmthemqu saturated and has 5 to 10
ring atons in which at least 1 ring atomis a N, 0 or S atom the al kyl
portion, which is branched or unbranched, has 1 to 5 carbon atons, the

het er oaryl al kyIarygrﬂlaylplaif‘mgﬂrtsubs:taﬁbbuhmsowhemimsthémgflmhiomhasoﬁ torm;r@rlidnrres in

GFa0. i tro. . AlRes A e e Span e Ak AAFRBRE hor eof
and/or substi Etéhf&dal?/fhl%’l'?a(ﬁéak}é'unﬁﬁﬁshhﬁéﬂ PeubRieBE In tHeYs 1 Portn, BRS byl or
conmbi nations thereo 4 is aryl haV|nq to 14 carbon atons and which is

unsubst it uted &oretimes by halegenorelucgmethyleCFiQuaitra aming, 6lieh alkgrky |, al kenyl ,

oty onect oy YRS el ROGUBE Rbndd h oo AN BEARATI K, | oy

di al kyl am no, hyﬂmomwaﬁhy]grhydroxan1c aci d, tetrazole 5-yl, 2(-

heteroarylalkyl group, wherein the hetercaryl portion may be partially or fully
saturated and has 5 to 10 ring atoms in which at least 1 ring atomisa N, O or S
atom, the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, the heteroarylalkyl group is unsubstituted or substituted one or more times
in the heteroaryl portion by halogen, alkyl, alkoxy, cyano, trifluoromethyl, CF;O,
nitro, oxo, amino, alkylamino, dialkylamino, or combinations thereof and/or
substituted in the alkyl portion by halogen, cyano, or methyl or combinations
thereof:

is aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one
or more times by halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, alkoxyalkoxy,
nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF;, amino, aminoalkyl,
aminoalkoxy dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole-3-yl, 2(-
heterocycle)tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy, R*>-L-, or

combinations thereof, or



het er ocycl e)tetrazol e-5-yl, hydroxyal koxy, carboxy, al koxycarbonyl, cyano,
acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy,
R5-L-, or conbinations thereof, or 22 July 2005 119 heteroaryl having 5
to 10 ring atons in which at least 1 ring atomis a heteroatom which is
unsubstituted or substituted one or nore tinmes by hal ogen, alkyl, hydroxy,
al koxy, al koxyal koxy, nitro, nethylenedi oxy, ethylenedi oxy,
trifluoronethyl, am no, am nonethyl, am noal kyl, am noal koxy2Ziludy k§05an no,
hydr oxyal kyl hydroxam c acid, tetrazolld95-yl, hydroxyal koxy, carboxy,

al koxycar bony! hetespan®d havay b to &b Kyg htoind in svhichilas ldasti Inyng atédkiy h hetbfoatow, ,

phenoxy, trlalkyIS|IyI di al kyl am no- |-, o onbl tions thereof;
R5 is H, al kyl “ighingosp bitjusd pr s dee OF RFEHMFSD Yhed or
substituted ongy@bxy, rﬁﬁ&ﬁy A1KBSalok ) nitdd, %ﬂ;@l@ler@droﬁy?éﬂlf))lénedgxﬂr al koxy, oxo,
or conblnatlons thereo al kyl'am no or am no wherej n each al kyl

portion has i n@refbmaﬁhylymmmpoammomthwbm 1, amipealkaxyidiaikylastour at ed

car bocycl e-al k . t to 14 carbon
car b0y e a1 kA OBRS Y IR, SRARIENSI DR AaRy or

unsubsti t ut ed ancosyda:ettohyl,lbmopml mtkyﬂthroealkylmﬁlﬁnpy alkglsolfeny], phietigly, al koxy,
nitro, cyano, _ 0X0, . (of0) the cl oal k ving 3 to 10

car bon at ons, Rﬁﬁ%ﬂmB@“Ungp é?ﬁ? §?W¥ﬁ@@ﬂméﬁﬁmna nmore times by
hal ogen, hydroxy, oxo, cyano, al koxy, aIkyI having 1 to 4 carbon atons, or
combi nations thereof, cycloalkylalkyl having 4 to 16 carbon atoms, which is
unsubstit & ed ﬁﬁﬁsubstltuted in the cycl oal kyl portion and/or the alkyl
portion one or nore tines by hal ogen, oxo, cyano, hydroxy, alkyl, alkoxy

or conbi nations thereof, aryl having 6 to 14 carbon atons and which is
unsubsti t ut ed alkybheyirtg 1 tot8chrisoneatans, which is unsubstituted or substituted one or

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

alkylamino or dialkylamino wherein each alkyl portion has independently 1 to 8

carbon atoms,

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, 0xo, or combinations thereof,

cycloalkyl having 3 to 10 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, hydroxy, oxo, cyano, alkoxy, alkyl having 1 to 4

carbon atoms, or combinations thereof,

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,

0x0, ¢yano, hydroxy, alkyl, alkoxy or combinations thereof,

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or
more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro,



nore tinmes by hal ogen, alkyl, hydroxy, alkoxy, al koxyal koxy, nitro, 22 July
2005 120 net hyl enedi oxy, ethyl enedi oxy, trifluoronethyl, am no,

am nonet hyl , am noal kyl, am noal koxy di al kyl am no, hydroxyal kyl ,
hydroxam c acid, tetrazole-5-yl, hydroxyal koxy, carboxy, al koxycarbonyl,
cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, or conbinations

t hereof, arylal kyl having 7 to 19 carbon at ons, mhereln the ar ortion
has 6 to 14 carbon atons and the al kyl portion, which is br%%gﬁb
unbranched, has 1 to 5 carbon atons, &Pfylal kyl radical is unsubstltuted or
substituted, i meﬂ‘ryéenadiy»ky,mﬂr)ﬂémdioxp,rteiﬂoommvﬂm amm:smiil;odmhydgen

trifluoronethyl O n a I kyl ,. al kox mn kylan1no

di al kyl ami no aAt: W&bﬁ&"?‘?ﬁf"éﬁ%%‘ﬂ famng; lk%fjlr M&H&S n, cyano, or
met hyl , a het ei@@yslkisc 19ﬁw@iyammyfbafb%x§adlw)@bﬁﬁonﬂadyhnﬁlaky1 giRyleiat ed or
unsaturated havi ng to 10 ring atons in which at least 1 ring atomis a
N, 0 or S at omplkxisriimyl, glkylsﬁgeméwrtcaﬂ@waapn%tb%@ftut ed one or nore times by
hal ogen, al kyl, hydroxy, al koxy, al koxyal koxy, nitro, nethyl enedi oxy,

et hyl enedi oxy, trifluoronethyl, am no, am nonethyl, am noal kyl,

am noal koxy di ahkatkdhianiog 7Hy df oarpah ktpins, Whereioxtberiryl pationihast etorldaattens- yi |

eyt eu iyl BORTRte A PORBR oSO pr B aeedney LT > Sypon

het er ocycl e- al kinsgar9laficyl WiiiaistnbitRtiReddesraalstinited, M0 tHeiadyl poRtichpbny @t ed,
partially saturated or unsaturated, and has 5 to 10 ring atons in V\/mch at

least | ring afons tijes by helogengtritlyorsmagiinylebe Q. mitroa prmyno, alkyl RIGXYAAHNAC. 5
branched or un d?di‘lgy ycl e-al kyl
group is unsubgt | Pﬁ@‘g or éﬂggﬁia%%gﬁgﬁ%[%?ﬂnﬂgag@ (r)rir;adg)‘f‘i|b§uifaﬁ)r el%et erocyclic
portion by hal ogmm, orahéthyl, al koxy, cyano, trifluoronethyl, CF30Q nitro,
oxo, am no, alkylam no, dialkylam no, or conbinations thereof and/or
substituted in the al kyl portion by halogen, cyano, or nethyl or

conbi nati ons t héewalcyclic group, which is saturated, partially saturated or unsaturated, having

5 to 10 ring atoms in which at least 1 ring atom is a N, O or S atom, which is
unsubstituted or 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, cryano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, or combinations thereof, or

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom
isa 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, alkyt,
alkoxy, cyano, triftuoromethyl, CF;0, nitro, oxo, 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 -CH;- groups are each optionally replaced by -O-,  -§-, -NRﬁ-, -



L is a single bond or a divalent aliphatic radical having 1 to 8 carbon
atons wherein 6 one or nore -CH2- groups are each optionally replaced by
-0-, -S-,-NR -, 22 July 2005 121 SOONH, -NHS®2-, -CO, -NR6CO, -CONRG-,
-NHCONH-, -OCONH, - NHCOO-, -SCONH, -SCSNH, or -NHCSNH; and R6 is H, or
al kyl having 1 to 8 carbon atons, which is branched or unbranched and

which is unsubstituted or substituted one or nore tinmes wth hal ogen,

G -4-alkyl, Cl-4-al koxy, oxo, or conbinations thereof: and 22July2005
pharnaceutlcally acceptable salts theﬂééf 55. A conpound of the Fornmula R3
O -N 1R2 R‘ WReNHF,rNH0:i,3Co}, kNR Qe ﬁ?@mét,oNHQ@NHan -(EONE, -which is

branched or t4;t.uted or substituted one or
nore tines by E%ﬁﬂgg Séég¥¥hﬁe%ﬂﬂto%ﬁﬁﬁﬁiiﬁé@ﬁ | silyloxy- or a phenolic
protective group; RB |s aIkyI having 1 to 8 carbon atons, which is branched
or unbranched and wh i.,S unsubstituted or substituted one nmore timnes

with hal ofen, &S alk@lh@l"m%l Kok Garbes atemsnyiish l%@ﬁ%?@'&?bm%g?ﬁa ad gl |y
t ted h
unsat urated capREMELSuBitt t 85?95 g}&@ueﬁ%r&k% Ee&;ﬁéMEyﬁmg%enpeq aﬂir}é ngﬁed

to 14 carbon atons and t portion I's branch
has 1 to 5 cafherlkexpmsxo, arbmbinations thexen€wbdt i t uted or substituted in the
carbocyclic 22 July 2005 122

pharmaceutically acceptable salts thereof,

55. A compound of the Formula

wherein:

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 H, tert-butyldimethylsilyloxy- or a phenolic protective group;

R’ is alkyl having 1 to 8 carbon atoms, which is branched or unbranched and which
is unsubstituted or substituted one or more times with halogen, cyano, C-4-

alkoxy, or combinations thereof,

a partially unsaturated carbocycle-alkyl group wherein the carbocyclic portion has

5 to 14 carbon atoms and the alkyl portion which is branched or unbranched has 1

to 5 carbon atoms, and which is unsubstituted or substituted in the carbocyclic




portion one or nore tinmes by hal ogen, al kyl, al koxy, nitro, cyano, oxo, or
conbi nations thereof, and the alkyl portion is optionally substituted by
hal ogen, d -4-al koxy, cyano or conbinations thereof, arylal kyl 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 unbranched, has 1 to 5 carbon atons,
arylal kyl radical is unsubstituted or substituted, in the aréb portion, one
or nore times by halogen, trifluoromethyl, CF30Q nitro, JulpPRes |

al koxy, al kyl ami no, dial kyl ami no and/X@2 substituted in the alkyl portion
by hal ogen, cyartion ooe omeptetimesoyy hndsgenoalkyl] alkémp, nijlrooup,noym ef n the

het eroaryl portion. nma tially.,or full at ur at ed. to 10
i ho atoms | sERAG s BeEet andihr gl pripn s ofPhaffy SubdoRE pyRliog 2 ey
portion, which(s-diliapchiato oF caninaibabaidreofas 1 to 5 carbon atons, the
het er oaryl al kyl group is unsubstituted or substituted one or nore rines I n

t he heteroaryl portion by hal ogen, al kyl, al koxy, cyano, trifluoronethyl,

CF30Q,  nitro, ';"”Ha‘igy pﬁ'QtonrQ' @h&%ﬁ%ﬁ%&gl Mok RETH fo34 thereOf

and/ or substit |n th ortion cyano, or nmnet yI or
conbi nat i ons atwtsauﬂ thd?dkylspoaropl, Wha;hlmyaﬁched omnhramdinod; has b1 5 amrttomhi ch i

R e e R R L

et hyl enedi oxy, nioli'd: ﬁllnas)nspmﬂbm triffiGFoinetiyl] OB,0, aifrd) amigy klkyl, amoﬂpal koxy
di al kyl am no, droxyaJ %kl hydroaﬂn1c acid, tetrazole:-5-y
Y ¥

heterocycle)te? agnae, sidlkylamingag éﬁﬂﬁ??mxbﬁﬂﬁﬁﬂﬁdPaﬂEEQVHEFEB%yI cyano,

acyl , aIkyIthbmep$$Mg@_ £ nyl, al kyl sul fonyl, phenoxy, trlalkyIS|Ionxy,
R5-L-, or conbinations thereof, or 22 July 2005 123 het eroaryl having 5

to 10 ring atons in which at | east 1 ring atomis a heteroatom
heteroarylalkyl group, wherein the heteroaryl portion may be partially or fully
saturated and has 5 to 10 ring atoms in which at least 1 ring atom isa N, O or S
atom, the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, the heteroarylalkyl group is unsubstituted or substituted one or more times
in the heteroaryl portion by halogen, alkyl, alkoxy, cyano, trifluoromethyl, CF;0,
nitro, 0xo, amino, alkylamino, dialkylamino, or combinations thereof and/or
substituted in the alkyl portion by halogen, cyano, or methyl or combinations
thereof;

is aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one
or more times by halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, alkoxyalkoxy,
nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF;, amino, aminoalkyl',
aminoalkoxy dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole-5-yl, 2(-
heterocycle)tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy, R>-L-, or

combinations thereof, or




whi ch is unsubstituted or substituted one or nore tinmes by hal ogen, alkyl,
hydr oxy, al koxy, al koxyal koxy, nitro, nethyl enedi oxy, ethyl enedi oxy,
trifluoronethyl, am no, am nonethyl, am noal kyl, am noal koxy di al kyl am no,
hydr oxyal kyl hydroxam c acid, tetrazol e-5-yl, hydroxyal koxy, carboxy,

al koxycar bonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
phenoxy, trialkylsilyloxy R5-L-, dialkylamno-L-, or conbinations thereof;
R5 is H alkyl having 1 to 8 carbon atons, which is unsubsti22{\y20)5
substituted one or nore tines with halZdgen, G -4-al kyl, Cl-4-al koxy, oxo,
or conbi nati ondetelrand dhying Sky [1@ning atoors ol malidhydt deasinloring&pmi in a baletvatinky |
portion has ind ndently.l to 8 rbon atons, .a riially aturated
Par bocycl o al ks d-mierpr svhsiBle bRt Fivge pBet PoheRes! B985 1 car bon
atons and the adakyROdxlyOdlkBBBIkbxY,tifo,GReRAB M BXFBethyiBh&doxyS
unsubstituted or _substituted one or nore tines by hal ogen, alkyl, alkoxy,
nitro, cyano, &Ruoremethyhpmimng pgmometwhagrnoalkd, apinealkonydislkyamine 10

carbon atons, i 9@&9 ! ubgt 4 re times by
hal ogen, hydr ox J,h%g&%;ﬁylclﬁyano%gfﬁgﬁ%ﬁg?légﬁh%%g % ?g’ CA?%O():( Tbon atoms, or
conbi nat i ons t atkospfarbanyt; lepaiok ydyd| il thiva aikylyulfinyh alkgylsoHpindplenoxs, which is

unsubstituted or bstitute i,h.the .cycl oal kyl.portion and/ or the al kyl
portion one or%ﬁ%ﬁﬂﬂfyﬁ?@’shﬁg”hg\%@mln&gﬁ&r °8§’§H’§ﬁ°wg?r8§§, al kyl , al koxy
or conbi nations thereof, aryl having 6 to 14 carbon atons and which is
unsubstituted or_substituted one or nore tinmes by hal ogen, alkyl, hydroxy,
al koxy, al&oxyéﬁlﬂoxy, nitro, 22 July 2005 124 net hyl enedi oxy,

et hyl enedi oxy, trifluoronmethyl, am no, am nonethyl, am noal kyl,

am noal koxy di al kyl am no, hydroxyal kyl, hydroxam c acid, tetrazole-5-yl,
hydr oxyal koxy, abkathaving 1 &l keahaeatbosyhicteisameybstigydd, orahbspituted one or

more times with halogen, C,-4-alkyl, Cy~4-alkoxy, oxo, or combinations thereof,

alkylamino or dialkylamino wherein each alkyl portion has independently 1 to 8

carbon atoms,

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, nitrb,

cyano, 0xo, or combinations thereof,

cycloalkyl having 3 to 10 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, hydroxy, oxo, cyano, alkoxy, alkyl having 1 to 4

carbon atoms, or combinations thereof,

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,

0X0, cyano, hydroxy, alkyl, alkoxy or combinations thereof,

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or

more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro,




al kyl sul finyl, alkylsulfonyl, or conbinations thereof, arylal kyl 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 unbranched, has 1 to 5 carbon
atons, arylal kyl radical is unsubstituted or substituted, in the aryl
portion, one or nore times by hal ogen, trifluoronethyl, CF3Q nitro,

am no, al kyl, al koxy, am no, alkylam no, dial kylam no and/or substltuted
in the al kyl portion by halogen, cyano, or nethyl, a hetero&8iy 0%y oup,
which is saturated, partially saturate@4or unsat ur at ed, having 5 to 10
ring atons in mﬂry&enadiokgmltylmediong, teifloononethyl, mido, camilﬁ)mtttbyh which is

unsubstituted Qr.su i tute nore ti aI o al yl, hydroxy,
al koxy, al kox Sﬁ?& ARG oxy "ﬁ%ﬁ%ﬂ‘é‘& %&y@ﬁﬁb Kf(

trifluoronet hytetragéle3oyl, h}&iﬁ’@ﬂ@ﬂ@kmtiarboﬁ?‘l d]l&ﬁdyka&bon}a,rﬂyaﬁ)@akﬂ;(&lksﬂﬂtlﬁb kyl ani no,
hydr oxyal kyl, h droxam c_acid, tetrazo ydr oxyal koxy, carboxy,

al koxycar bonyl alkylsuldigyl, a@vlsulfowlkfgmpmbalauan %F@Bffl nyl, al kyl sul f onyl,
phenoxy, or conbinations thereof, or a heterocycl e-al kyl group, wherein the
het erocyclic portion is saturat ed, partially saturated or unsaturated, and
has 5 to 10 ri aglakydieving 7whil 2 karhon htemst whereinrie artybportips has G\o 18 aarbo8 at om

and t he al kyl ortlo mhlc ed_or .unbranche d ,has 1.t0 5
carbon atome, ERESHER ACUE PR RER T AR et O BN eRme e | 7S SHBhY Cut o
one or nore ti &®s] aﬂyran@l Paelﬁ@t ﬁQM@thbsﬁtqurisﬁlﬁbuWed]alh thgefyl pahkml one @l koxy,
cyano, trifluoronmethyl, CF30O njfro, oxo, amng, alkyla di al kyl am no,
or conbi nat i onglofﬁ%‘?l%l?y balegesy trdlngeamethleGFQh it %P&ﬁ koxy, agyjno,
hal ogen, cyanogkQfandikd W&kﬁ&nﬁ@@%@&db@ﬁﬁtédhﬁ'ﬁ?&ﬁkyl anﬁﬁmfb %aﬂ%leﬁ? bond or a
di val ent aliphatic radl cal” having 1 to 8 carbon atons wherel one or nore
-CH2- groups arwneaermehyl onal ly replaced by -0-, -S-, -NR6-, 22 July 2005
125 S2NH, -NHSQ2-, -CO, -NR6CO, -CONR6-, -NHCONH, -OCONH, - NHCOO ,
- SCONH-, -SCSNH-, or -NHCONH-; and

a heterocyclic group, which is saturated, partially saturated or unsaturated, having

5 to 10 ring atoms in which at least 1 ring atom is a N, O or S atom, which is
unsubstituted or 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, 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
isa 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, oxo, amino, alkylamino,
dialkylamino, or combinations thereof and/or substituted in the alkyl portion by

halogen, cyano, or methyl or combinations thereof;

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

one or more -CHa- groups are each optionally replaced by -O-,  -S-, -NR®-, -




R6 is H or alkyl having 1 to 8 carbon atons, which is branched or
unbranched and which is unsubstituted or substituted one or nore tines
wi t h hal ogen, Cl-4-alkyl, C-4-alkoxy, oxo, or conbinations thereof; and
pharmaceutically acceptable salts thereof. 56. A conpound selected from «c)
3-tert-Butyl di met hyl silyl oxy-4-nmethoxy-N-(3-pyridyl met hyl)di phenyl am ne;
d) 3-tert-Butyldinethylsilyloxy-3"-chloro-4-nethoxy-N(3-

pyri dyl et hyl ) di phenyl ani ne e) Et hyl 22 July 2005
N-(3-tert-butyl di nethylsilyl oxy-4-nethid2yphenyl ) - N-( 3-

pyri dyl met hyl ) S®,NH- ndHSHeale-, -NR°CO-, -CONR®-, -NHCONH-, -OCONH, -

3- Cycl opent yl oxy- 4- net I p m ne; )

3- Hydr oxy- 4- neﬁ%‘i? N‘?@%‘i [ 1l %H?‘ﬁg%]%ﬁwa&ﬂi ne; h)

3' - Chl or o- 3- hydr oxy- 4- met hoxy- N- ( 3- pyri dyl met hyl ) di phenyl am ne; i) Ethyl
N- ( 3- hydr oxy- 4- net hoxyphenyl ?h N-(3-pyridyl nethyl)-3- am nobenzoate; j)

3' - (2- Br oRpet hisd) eralky bpvipe hie P expomateaswhigh ) franched or unbranched and

pyridyl met hyl ) dj Tﬂ,‘ LEe; i . - alk]
1- ( 3- Br onopr op;g/{:h)pégﬁs -%%tygﬁegﬁg%‘%by}l%ieﬂ_%? r?«é{‘ﬁgﬁ(g}l}lﬁ_ \2’131;11 halogen, Cy-4-alkyl,

pyri dyl net hyl ) €iprdoglyaoroner caamtrndtions thereof; and
4- hydr oxy- 3-cycl opent hl oxy- N- ( 3- pyri dyl net hyl ) di phenyl am ne. 57. A conpound
according to claiml1, wherein said conpound is N3, 4-

bi s(di f | uphgaRtaaxulphReyhblsilg-tRyesdy! met hyl ) - 3- am nobenzoic acid or a
pharmaceutically acceptable salt thereof. 126 22 July 2005 58. A conpound
according to claiml1l, wherein said conpound is N (3-

cycl opent yl oxy=4- e -pyridyl net hyl)-3-am nobenzoic acid or
567 el @%’1 ct :

a pharmaceutically acceptable salt thereof.

¢} 3-tert-Butyldimethylsilyloxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine;

d) 3-tert-Butyldimethylsilyloxy-3’-chloro-4-methoxy-N-(3-
pyridylmethyl)diphenylamine

e) Ethyl N-(3-tert-butyldimethylsilyloxy-4-methoxyphenyl)-N-(3-
pyridylmethyl)-3-aminobenzoate;

f) 3-Cyclopentyloxy-4-methoxydiphenylamine;

g2) 3-Hydroxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine;

h) 3’-Chloro-3-hydroxy-4-methoxy-N-(3-pyridylmethyl)diphenylamine;

i) Ethyl N-(3-hydroxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-
aminobenzoate;

1) 3'-(2-Bromoethoxy)-3-cyclopentyloxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine;

k) 4°-[1-(3-Bromopropyl)oxy]-3-cyclopentyloxy-4-methoxy-N-(3-
pyridylmethyl)diphenylamine; and

1) 4-hydroxy-3-cyclopenthloxy-N-(3-pyridylmethyl)diphenylamine.

57. A compound according to claim 1, wherein said compound is N-3,4-
bis(difluoromethoxy)phenyl-N-(3-pyridylmethyl)-3-aminobenzoic acid or a

pharmaceutically acceptable salt thereof.



59. A use according to claim4l, wherein said conpound is N3, 4-

bi s(di fl uoronet hoxy) phenyl - N- (3- pyri dyl nmet hyl ) - 3- am nobenzoic acid or a
pharmaceutically acceptable salt thereof. 60. A use according to claim47,
wherein said conpound is N3, 4-

bi s(di fl uoronet hoxy) phenyl - N- (3-pyri dyl nmet hyl ) - 3- am nobenzoic acid or a
pharmaceutical Iy acceptable salt thereof. 61. A use according to claim 60,
wherein said disease is depression. 62. A use according to clZluly 2005
wherein said conpound is N-(3- 126

cycl opent yl oxy- 4- nmet hoxyphenyl ) - N- (3- pyri dyl nmet hyl ) - 3- am nobenzoi c acid or
B P g L Rt Rl o e el sdlt SRRk W Az accor ding to

bi s(difl ugy, aaﬁtny SV PR xyPhek ?r)m'f(s gyﬁaseﬁm&i) RadifobaReR%Ridoraci d or a

pharmaceuti ca acceptabl e salt thereof A conposition according to

cl ai m 49, ph#raraeeuticaldy @pcemlgiguﬂathe@m (3-

cycl opent yl oxy- 4- met hoxyphenyl ) - N- (3- pyri dyl met hyl ) - 3- am nobenzoi ¢ acid or
a pharmaceutically acceptable salt thereof. 65. A conmposition according to
claim 49, wheréPn saigdeacspdiag td dainf 41, twherein sadpompmsdanNad4H t i onal

(i ags. a0 LR BheTa P BI e HRBOSARRASH RBALI at or's. | Nl UR

nmodul at or pharghiebitREs) Kcafible BAlt efegf.S, or any conbination thereof. 127 22
July 2005 66. A conposition according to claim®63, wherein said conposition

further conprises an additional pharmaceutical agent selected from calcium

channel bl ocke cﬁ{ﬂﬁ ul ators,
anpaki nes, § gg}alagf% gtodn%éig%ﬂ %gl% t%)dr?(g(:&ﬁlﬁ %e@?é?ase i nhi bitors,
or any cobts(dlﬁumromembay)ehénylM(S -pyrelyhmpebih-3emincteora agidtooacl ai m 64,

wherein sajd co t| on f nprises an additional pharnaceuti cal
agent sel Bh %{E yc%ﬂc@?tﬁ ﬂg{l?ﬁ@PPbl ockers,

61, A use according to claim 60, wherein said disease is depression.

62. A use according to claim 42, wherein said compound is N-(3-
cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-aminobenzoic acid or a
pharmaceutically acceptable salt thereof.

63. A composition according to claim 49, wherein said compound is N-3,4-
bis(difluoromethoxy)phenyl-N-{3-pyridylmethyl)-3-aminobenzoic acid or a
pharmaceutically acceptable salt thereof.

64. A composition according to claim 49, wherein said compound is N-(3-
cyclopentyloxy-4-methoxyphenyl)-N-(3-pyridylmethyl)-3-aminobenzoic acid or a

pharmaceutically acceptable salt thereof.

65. A composition according to claim 49, wherein said composition further
comprises an additional pharmaceutical agent selected from calcium channel blockers,
cholinergic drugs, adenosine receptor modulators, ampakines, NMDA-R modulators,

mGluR modulators, cholinesterase inhibitors, or any combination thereof.



chol i nergi ¢ drugs, adenosine receptor nodul ators, anpaki nes, NVDA-R

nodul ators, m3d uR nodul ators, cholinesterase inhibitors, or any

conbi nati on thereof. 68. A conmpound according to claim1 substantially as
herein described or exenplified. 69. A conpound according to claim40
substantially as herein described or exenplified. 70. A use according to
claim4l substantially as herein described or exenplified. 71. A use
according to claim43 substantially as herein described or 2Xx&apPkedS ed.
72. A use according to claim47 substai®ially as herein described or
exenplified. 73. A use according to claim48 substantially as herein

descri bed or enplified. 74. A conpositi ccordi, to claim 49
substantially gé helAfe‘?qulHﬁ’élélePi"" I_BQPO éi’é}%:i“f B! sa_@gorgg)sgm 5 75. A
use accor dhRgrise afi lh@difbRal phstaskaRichPdget RRcREHRIMcAGHH hBATI Blockers,
exenplified. 76. A use according to claim52 substantially as herein

descri bed chelincegie dpigs.fadeepsinpreceptar seodatatass dinpgkines, YMPaiy B naglylpderant i al |y as
cubst ant 1 Sy RafoqHlesa iRl BE ffBior AP OUARLAREGRELDE | D Cnd Accor di ng
to claimb55 substantially as herein described or exenplified.
67. A composition according to claim 64, wherein said composition further
comprises an additional pharmaceutical agent selected from calcium channel blockers,
cholinergic drugs, adenosine receptor modulators, ampakines, NMDA-R modulators,

mGluR modulators, cholinesterase inhibitors, or any combination thereof.

68. A compound according to claim 1 substantially as herein described or

exemplified.

69. A compound according to claim 40 substantially as herein described or

exemplified.

70. A use according to claim 41 substantially as herein described or

exemplified.

71. A use according to claim 43 substantially as herein described or

exemplified.

72. A use according to claim 47 substantially as herein described or

exemplified.

73. A use according to claim 48 substantially as herein described or

exemplified.

74. A composition according to claim 49 substantially as herein described or

exemplified.



80. A conpound according to claim56 substantially as herein described or
exenplified. 81. A use according to claimb53, wherein said nedicanent is
for the treatnent

nmedi cament

( COPD) .

75.

exemplified.

76.

exemplified.

71.

exemplified.

78.

exemplified.

79.

exemplified.

80.

exernplified.

81,
of asthma,

82.

of asthma. 82. A use according to claim53, wherein said

is for the treatnment of chronic obstructive pul nonary di sease

22 July 2005
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A use according to claim 51 substantially as herein described or

A use according to claim 52 substantially as herein described or

A use according to claim 53 substantially as herein described or

A compound according to claim 54 substantially as herein described or

A compound according to claim 55 substantially as herein described or

A compound according to claim 56 substantially as herein described or

A use according to claim 53, wherein said medicament is for the treatment

A use according to claim 53, wherein said medicament is for the treatment

of chronic obstructive pulmonary disease (COPD).



