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This application clainms the benefit of US Provisional Application Serial o
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hereby incorporated by reference. Field of the Invention The present
invention relates generally to the field of phosphodi esterase 4 (PDE4)
enzyne inhibition. Mre specifically, this invention relates to selective
PDE4 i nhi bition by novel conpounds, e.g., iV-substituteddiarylam ne
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t heref ore PDES i bitors may have cardi ovascul ar activity.

Background of the Invention

The cyclic nucleotide specific phosphodiesterases (PDEs) répresent a family of enzymes
that catalyze the hydrolysis of various cyclic nucleoside monophosphates (including cAMP and
c¢GMP). These cyclic nucleotides act as second messengers within cells, and as messengers, carry
impulses from cell surface receptors having boﬁnd various hormones and neurotransmitters. PDEs
act to regulate the level of cyclic nucleotides within cells and maintain cyclic nucleotide
homeostasis by degrading such cyclic mononucleotides resulting in termination of their messenger
role.

PDE enzymes can be grouped into eleven families according to their specificity toward
hydrolysis of cAMP or cGMP, their sensitivity to regulation by calcium, calmodulin or cGMP,
and their selective inhibition by various compounds. For example, PDE1 is stimulated by
Ca**/calmodulin. PDE2 is cGMP-dependent, and is found in the heart and adrenals. PDE3 is
c¢GMP-dependent, and inhibition of this enzyme creates positive inotropic activity. PDE4 is
cAMP specific, and its inhibition causes airway relaxation, anti-inflammatory, enhanced
cognition, and antidepressant activity. PDES appears to be important in regulating cGMP content
in vascular smooth muscle, and therefore PDES inhibitors may have cardiovascular activity.
Since the PDEs possess distinct biochemical properties, it is likely that they are subject to a variety
of different forms of regulation.

PDEA4 is distinguished by various kinetic properties including low Michaelis constant for
cAMP and sensitivity to certain drugs. The PDE4 enzyme family consists of four genes, which
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In addition to such compounds as rolipram, xanthine derivatives such as pentoxifylline,
denbufylline, and theophylline inhibit PDE4 and have received considerable attention of late for
their cognition enhancing effects. ;cAMP and cGMP are second messengers that mediate cellular
responses to many different hormones and neurotransmitters. Thus, therapeutically significant
effects may result from PDE inhibition and the resulting increase in intracellular cAMP or cGMP
in key cells, such as those located in the nervous system and elsewhere in the body.

Rolipram, previously in development as an anti-depressant, selectively inhibits the PDE4
enzyme and has become a standard agent in the classification of PDE enzyme subtypes. Early
work in the PDE4 field focused on depression and inflammation, and has subsequently been
extended to include indications such as dementia. [see "The PDE IV Family Of Calcium-
Phosphodiesterases Enzymes," John A. Lowe, III, et al., Drugs of the Future 1992, 17(9):799-
807 for a general review]. Further clinical developments of rolipram and other first-generation
PDE4 inhibitors were terminated due to the side effect profile of these compounds. The primary
side effect in primates is emesis, while the primary side effects in rodents are testicular
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such memory impairment is due in part to catabolism of intracellular cAMP levels by PDE4

enzymes, or where such memory impairment may be improved by effectively inhibiting PDE4

enzyme activity.
In a preferred aspect, the compounds of the invention improve such diseases by inhibiting

PDE4 enzymes at doses which do not induce emesis.

The present invention includes compounds of Formula I:
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A, B and D are each N or CR’® wherein at least one of A,BandDisN;

wherein

R! is halogen, alkyl having 1 to 4 carbon atoms (e.g., methyl, ethyl), halogenated

alkyl having 1 to 4 carbon atoms (e.g., CHzF, CHF,, CF3), OR®, COR®, CONRS,
or NRGCOR“);



R DB .R wherein A, B and D are eachN or CR5wherein at |east one of A B
andD is N, Rl is hal ogen, alkyl having 1 to 4 carbon atons (e.g., nethyl,
ethyl), habagewstssd al kyl having 1 to 4 carbon atons (ePgT/USGH641063HF2,
CF3), OR6, COR6, CONR6, OrNR6COR10; R2 is hal ogen, alkyl having 1 to 4
carbon atons (e.g., nethyl, ethyl), halogenated alkyl having 1 to 4 carbon
atoms (e.g., CH2F, CHF2, CF3), OR7, COR6, CONR6, OrNR6COR10; R3 is a

partially unsaturated carbocycle aIkyI group wherein the carbocyclic
portion has R? t o isiplegenpalkyldwving l1and catben atoksl(e.pontethyh eﬂffylphalogenbtednc hed or

d, stituted
"t he-car bocycl fk(&p%n%?%ﬁ%o‘*n%rﬁorn PRl e, T S DR A Oy

nitro, cyano, oxorN&’COBYbi nations thereof, and/or substltuted in the aIkyI
portion one or nore tlnes by hal ogen, Ci-4-a|koxy, cyano or conbinations
thereof (e.g., cyclohexenylnethyl, etc.), arylalkyl having 7 to 19 carbon

at oms, wher @®n tkheaﬁdruéllynﬁfsawﬁ&d%ﬁm%w aﬁ<§lh %@ﬁ;b&ﬂerg&car ﬂﬂ&a&ﬁﬁg@% o oin

portion, which is branched unbr anc
the arylal kyl raBpchio HMscathosubans andttbelalisyl portimiwhich dyrariched ieurbrazich@br t | | on,

ol Koxy, "an no. " alEyl S pocsiarbl s M TE b S e indPeeboeiity or
substituted in tpemahbyéommﬂmnmmwhwlhﬁgagemwl?%@QQJ?ab&%bn&QMbnﬁ ghéoaﬁkyl
t reo erein |
por t1 on one or - noEb PRkt isiRE SURBUARN N ORSIoR e eF REEIBGS b0k Ot
or -CC, and/or balegdH CiaRox{dgandérUeRbiRtibnAB&EoMAR Y, ¥YabhékehFiRledtgd LY
-0 or -NH
etc.),

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the aryl
portion, one or more times by halogen, trifluoromethyl, CF50, nitro, amino, alkyl,
alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or
substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
atoms (e.g., methyl), or combinations thereof, wherein in the alkyl portion one or
more -CH,CH,- groups are each optionally replaced by -CH=CH- or -C=C-,
and/or one or more -CH,- groups are each optionally replaced by -O- or -NH-
(e.g., benzyl, phenethyl, phenpropyl, methylbenzyl, methoxybenzyl,
trifluoromethyl, benzyl, methylenedioxobenzyl, etc.), 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 atom is an N, N-O
(that is N-oxide), O or S, the alkyl portion, which is branched or unbranched, has
1 to 5 carbon atoms, the heteroarylalkyl group is unsubstituted, substituted one or
more times in the heteroaryl portion by halogen, alkyl, alkoxy, cyano,
trifluoromethyl, CF3O, nitro, oxo, amino, alkylamino, dialkylamino, or
combinations thereof and/or substituted in the alkyl portion one or more times by

halogen, cyano, alkyl having 1 to 4 carbon atoms (e.g., methyl), or combinations
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(e.g., benzyl, phenethyl, phenpropyl, nethyl benzyl, methoxybenzyl,
trifluoronethyl, benzyl, nethyl enedi oxobenzyl, etc.), or heteroaryl al kyl
group, wwoenes/dshsshet er oaryl portion may be partial ly ectiuskéos/osabsir at ed
and has 5 to 10 ring atons in which at least 1 ring atomis an N, N-O (that
Is Noxide), Oor S, the alkyl portion, which is branched or unbranched,
has 1 to 5 carbon atons, the heteroaryl al kyl group is unsubstituted,
substituted one or nore tinmes in the heteroaryl portion by hal ogen, alkyl,
al koxy, cyano, tthéreéfi(eszopetifiylinethgh; p@idylpropyl, methylpyaidyimesthydd kyl ani no,

di al kyl am no, nbi ' . f .and/ ' Ny | kyl
por i onone.or BT ai AR EPeEh B Rty 2V
at O'mc;i I(e. g., I netdm%'ﬂﬁ)ifaym{qﬂg@,lﬁbdqmaiot b iﬂiﬁﬁﬁierl@zﬂ,qﬁ;feﬁ@gmygnet{lﬁyfdrd»ﬂmahylyl :

ri ro , et ri me .. chl oropyri ,
g?lcm )c/)r gpyﬂ/dyl r#@ﬂ%?l%lﬂh%lnwmﬁma@qylm%g |W’F%L\t‘ﬁl§‘1‘h§tﬁtﬁ-)ho| i nyl met hyl
I soqui nol i nyl met hyl , piperidinylnmethyl, furanylnethyl, imdazolylnethyl,

met hyl i m dazol yl methyl , pyrrolylmethyl, etc.); is cycloal kyl having 3 to
10, preferaddly 3s exsl@liod hbong Atoh® praferably 3ite Siwathepstans, mdirhde subst i t ut ed

one or nore ti . J . Kk [ 4
carbon atons, al 8‘%“ g%/d?‘%gﬂ st%%&f(%ﬁrg%&éggglg%sﬁfﬁsg?g gb%ﬁ%%iogﬁ’s&?%ﬁreof
(e.g., cyclopentajityl hadnyll tdvd¢arbon Soine, dioxydiabing 1ab drearbandtonts, oh | S
unsubstituted or subst.ituted e or nore tinmes by hal ogen, alkyl, alkenyl,
al kynyl , hydroxff’“;%?’%t SlieRg@ﬁalciX?}Q iyt ro, net hyl enedi oxy,

et hyl enedi oxy, trifluoronethyl, OCF3, am no, am noal kyl, am noal koxy,

di al kyl am no, hydroxyal Ig/l e.g., hydroxynethyl), hydroxam c acid,

pyrrol yl, tetrazsyldaging|6 to éénwg@@af@w@n@mﬁawbstsmyd o gubgtitutegd.opg or

t et rahydr opyr an =Vl X FLE@ r | kyl,
al koxycar bonyl (yrlé%réfﬁ?ﬂe? é?!{h g@%%%ﬁ%‘%bgg(%%h% , e’?’??‘é&"% a@%’?&f‘?‘?’*@% . acyl,
al kyl t hi o, al kylmtu, fmatlyylenedidzy] athylérmdioky, trilemomethyl,FOEFK wingiol, ;hamoplkfle. g.

tertbutyldimet hyeJn‘?nllcl)aX | O)géj’alkylamino, hydroxyalkyl (e.g., hydroxymethyl), hydroxamic

kox
acid, pyrrolyl, tetrazole-5-yl, 2(-heterocycle)tetrazole-5-yl (e.g., 2-(2-
tetrahydropyranyl)tetrazole-5-yl), hydroxyalkoxy, carboxy, carboxyalkyl,
alkoxycarbonyl (e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy (e.g. terz-
butyldimethylsilyloxy), R®-L-, or combinations thereof (e.g., substituted or
unsubstituted phenyl, naphthyl, and biphenyl, such as phenyl, methylphenyl,
chlorophenyl, fluorophenyl, vinylphenyl, cyanophenyl, methylenedioxophenyl,
ethylphenyl, dichlorophenyl, carboxyphenyl, ethoxycarbonylphenyl,
dimethylphenyl, hydroxymethylphenyl, nitrophenyl, aminophenyl, etc.),

heteroaryl having 5 to 10 ring atoms in which at least 1 ring atom is a heteroatom
(e.g., N, S or O), which is unsubstituted or substituted one or more times by
halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy,
ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy,
dialkylamino, hydroxyalkyl (e.g., hydroxymethyl), hydroxamic acid, tetrazole-5-
yl, hydroxyalkoxy, carboxy, carboxyalkyl, alkoxycarbonyl (e.g., tert-
butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio, alkylsulfinyl,
alkylsulfonyl, phenoxy, trialkylsilyloxy (e.g. terz-butyldimethylsilyloxy), R®-L-,
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R8-L-, or conbinations thereof (e.g., substituted or unsubstituted phenyl,
napht hyl , and bi phenyl, such as phenyl, nethyl phenyl, chlorophenyl,

f | uor ophewgl2poswicsB phenyl , cyanophenyl, net hyl enedi oxoplrempis2ooaivoybphenyl ,
di chl or ophenyl, carboxyphenyl, ethoxycarbonyl phenyl, di nethyl phenyl,

hydr oxynmet hyl phenyl , nitrophenyl, am nophenyl, etc.), heteroaryl having 5
to 10 ring atons in which at least 1 ring atomis a heteroatom(e.g., N, S
or O, which is unsubstituted or substituted one or nore tinmes by halogen
al kyl , hydroxy, oak:mnhmaumsnbery@ﬂ(kgxyyndul,tthmnylnpyrngmﬂn@dn@lwl et hyl enedi oxy,
trlfluoronethyl am am nonet noal koxy, di al kyl am no,
hydr oxyal kyl lﬁxwuﬁ HoRyFHEY QF P¥Hm%§§$0§%%éehé%? , tetrazole-5- yi,
hydroxyalkoxy, carboxy, car boxyal kyl , al koxycarbonyl (e.g.,

tert butyl oxycar bonyl , ethoxycarbon , cyano, acyl, al thio

al kyl sul frnyl, & r@‘iw © BAUPs ‘ﬁllliélhéc")? %“%&a %H@Wilg’ls M@ykﬁ“ﬁg“" 10ring
tert-butyl di met hyd5d %184y dv1e4381 bing Qfonﬁgﬁi?w@é@ﬁoﬁlh%ﬁﬁfis lﬂlﬁu&tmltéd/éll dyl,
t hi enyl, pyraziny qui nol 1 nyl, isoquinolinyl, 5yr| m di nyl, imdazolyl,

thi azol yl , et c. )subgitifed emmyumeém@s buipalogen, e¥kyl, dydueryradifaxy. dkoxyalkergl | y

sauwme¢ having 5 to 1 | ch tomis an N,
O or S atom whi ’ioé(ourﬁg %1 %1@;{% Bleﬂe&{%é’f tut ed-}fféhz};(a1 %F &rglélgt I mes by
hal ogen, al kyl, amjifsmetityl, adloxikyl, ainhmx})kakk@hqtkylamhmohydmooq’,allth(d?gd ened| OXY,

t hyl di , trifl t
2 hoal Koy, i AORFPATRERED: RYBPEES e ol YL RSO, T ooyt o c

acid, tetrazole a@(d(lycarjﬂéi@'l@é( a}ekvo@ﬁfyloﬁy@ﬁlkb@iiyl; etﬁb%}@ébb@ﬂy’lpfb@h‘ﬂo beylge.g.,
fert-butyl oxycarbonyl, et hoxycar onyl) ﬁano % Oft ionally
Y-

substituted ac etqﬂtlomllycﬂywtﬁwad wet:é@bgpﬁlqrxa Jéé!lb@téh‘ﬁsghe}m
al kyl sul fmyl , k I
het eroaryl or M nat o’nsi{¥lf1ere8]1>’/bl?éhly i Iﬁgﬁ%ywlw@rro yM%tﬁI&?%er

am dazol i di nyl, y:bmbinamyﬂs thataf (p.g., plpendmyl pyrrolydinyl, amidazolidinyl,

pyrrolinyl, etc.),

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom
isan 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, substituted one or
more times in the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCFs,
amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g.,
hydroxymethyl), hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy,
alkoxycarbonyl (e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl
alkylthio, alkylsulfinyl, alkylsulfonyl, phenylsulfonyl, phenoxy, cycloalkyl, aryl,
heteroaryl or combinations thereof, and/or substituted in the alkyl portion one or
more times by halogen, oxo, hydroxy, cyano, or combinations thereof, and
wherein in the alkyl portion one or more -CH,CH,- groups are each optionally
replaced by -CH=CH- or -C=C-~, and one or more -CH,- groups are each
optionally replaced by -O- or -NH- (e.g., pyridylethyl, pydridylpropyl,
methylpiperazinylethyl, piperidinylmethyl, pyrrolydinylmethyl,
amidazolidinylmethyl, pyrrolinylmethyl, etc.);
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a heterocycl e-al kyl group, wherein the heterocyclic portion is saturated,
partially saturated or unsaturated, and has 5 to 10 ring atons in which at

| east 1 rwogoetmwmsss an N, O or S atom and the al kyl pectiusaoms4ivs@anched
or unbranched and has 1 to 5 carbon atons, the heterocycle-alkyl group is
unsubstituted, substituted one or nore tines in the heterocyclic portion by
hal ogen, al kyl, hydroxy, al koxy, al koxyal koxy, nitro, oxo, nethyl enedi oxy,
et hyl enedi oxy, trifluoronmethyl, OCF3, am no, am nonethyl, am noal kyl,

am noal koxy, di al kyl am no, hydroxyalkyl (e.qg., hydroxynethyl) hydr oxam ¢

id, tet b
?glrt bu'?ylrgiycarglo#yﬁlallaé% &car Cﬁraé (%aéom% (;/car ﬁ?%ﬁ’]&la"m%lto‘l

al kyl sul finyl, al dayﬁomwtdmnwkoxphanug $ w 4 e4tldn atbhs, n@ﬁ%loééﬂ@t%@@lﬁc&sl havigy !
heteroaryl or conbjnations thereof, and/or substituted 1n the alkyl portlon

one or nore tine ?ﬁ#QHﬁﬁﬁn&oxo hydr oxy, cyano, or conbinations thereof,
and wherein in the aIkyI portion one or nore -CH2CH2- groups are each
optionally replaced by -CHCH or -CC-, and one or nore -CH2- groups are
each opti onaﬁL |y rlébﬁ %@@6’1 b?"mg)l taph carhiph at@ms,gzvhlclpgsrhmiychad dryinbranched and

pydri dyl propyl , er|d|n
pyrrol ydi nyl met hy azo ‘%ﬁ%@ 1?£b fP%F? ﬁ%¥ﬁ§?$m§?§?f?h5 is H
hal ogen, al kyl héﬂﬁﬁgcmgkm:ﬁ-carbon at ons, halogenated al kyl having 1 to 4

carbon atons, al koxy having 1 to 4 carbon atons, or hal ogenated al koxy
having 1 to 4 carbon atons; R6 is Hor alkyl having 1 to 4 carbon atons,

which is bra&icheds Hrorandt Hitﬁiﬂi?ﬂtoamd Pi’@i’ér%l&fto g @%gﬁ tafo‘iﬁét %ﬂw&r}s ﬁ%&ﬁeh Lt ed

one or nore tinmes by hal ogen (e. al kyl
having 1 to 12, phbRaeshedapd which lsu@wbmteépannwm@he psmbreamndssdny or

unbranched and Wiieh S substitu ed .one. o nes by
hal ogen, hydroxy, ngnoyﬁg§9Q§%+i¥; %m&&_(ﬁgcmco H%IPF EaFﬂQp%§W£m§Wd
wher ei n optionally one or more -CHZCHz- groups is replaced in each case by -CH=CH- or

-C=C- (e.g., CHs, CHF;, CF3, methoxyethyl, etc.),

cycloalkyl having 3 to 10, preferably 3 to 8 carbon atoms, which is unsubstituted
or substituted one or more times by halogen, hydroxy, oxo, cyano, alkyl having 1
to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, or combinations thereof

(e.g., cyclopentyl),

cycloalkylalkyl having 4 to 16, preferably 4 to 12 carbon atoms, which is
unsubstituted or substituted in the cycloalkyl portion and/or the alkyl portion one
or more times by halogen, oxo, cyano, hydroxy, C;-4-alkyl, Ci-4-alkoxy or

combinations thereof (e.g., cyclopentylmethyl, cyclopropylmethyl, etc.),

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

arylalkyl in which the aryl portion has 6 to 14 carbon atoms and the alkyl portion,

which is branched or unbranched, has 1 to 5 carbon atoms, wherein the arylalkyl
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optionally one or nore -CH2CH - groups is replaced in each case by -CH=CH
or -CGC (e.g., CH3, CHF2, CF3, nethoxyethyl, etc.), cycloalkyl having 3 to
10, pref ewalhys/@14s8 8 carbon atons, which is unsubstitutet/useomsobebs t ut ed
one or nore tines by hal ogen, hydroxy, oxo, cyano, alkyl having 1 to 4
carbon atons, al koxy having 1 to 4 carbon atons, or conbinations thereof
(e.g., cyclopentyl), cycloal kyl al kyl having 4 to 16, preferably 4 to 12

car bon atons, which is unsubstituted or substituted in the cycl oal kyl
portion and/ or t Faslical kopinsphstititesh sdstituted imthecaryl poesorbynetva hegetimeoky, cyano,

hydr oxy, G -4-al I y I ons.t her eof H%
c%clopgntylnethyﬁmog?%#% §§%§r%§¥%§¥ﬂq@%%ﬁfxx B ONERy ﬁ@%Fﬁmﬂﬁycarbon
atoms, which is amglelnsmbiyqtoedombmsw@ theraHf e SuttkEi AR i@ thd zﬂkﬁ paMtidhalnegen,
CF3 OCF3 al kyl Kk xy, nitro nethylenedloxy, hyl enedi oxy,

d al
cyano, or conbi n8’f¥‘8r o ﬁge}r%]bafo&e@’ X0, %@WPWnWCOW%@ ﬁ@ﬁ {land
chl orophenyl, et Ghbreifth@hikyl pdrtfort e nidié- PO Qre*ég(ga (ﬁqhiroﬂal # carbon

atons and the al kyl portion, which is branche nch to 5
car bon at ons, \AhEQPéﬁCﬁdbMeCHFSZHabkﬂ#Cédmdadnelos rrwmstflﬁzt-lgtqmedne eacibst i tut ed in

ol Koxy, i tro. oy adBRlrRa KDy N T By, o R

t her eof , and/or meﬂﬁ)ky}bhehgléthyﬂ] hidtlgoxe %M&lm@ﬂldhlbr%nﬁéthﬁpre times by
hal ogen, oxo, ano, or conbinations thereof, and wherein in the

al kyl portion on }f/’hﬁ} ropylophgpylethenylpheapryetybphersybmal-1 y repl aced by

-CHECH o - CC, claBfbpRERx9EhIDERorobhis BRI each optionally replaced
by -O or -NH (e.g. ? phegylg?hyl phgnylp vl %henylbutyl,
met hoxyphenyl et hyl , nethoxyphenylpropyl chlorophenylethyl

chl or ophenyl pr op noxye h but
chl or ophenoxyet h% arti m or oﬁ'&%ﬁ@ Arbo Ct%ry?{p B%‘%{%g 3 b 4 Gitton (Ymé’
which is unsubstituted or substltuted one or more times by halogen, alkyl, alkoxy,
hydroxy, nitro, cyano, oxo, or combinations thereof (e.g., cyclohexenyl,

cyclohexadienyl, indanyl, tetrahydronaphthenyl, etc.),

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
5 to 10 ring atoms in which at least 1 ring atom is an N, O or S atom, which is
unsubstituted or substituted one or more times by halogen, hydroxy, aryl, alkyl,
alkoxy, cyano, trifluoromethyl, nitro, oxo, or combinations thereof (e.g., 3-

thienyl, 3-tetrahydrofuranyl, 3-pyrrolyl, etc.), or

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom
isan 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, substituted one or
more times in the heterocyclic portion by halogen, OCFs, hydroxy, aryl, alkyl,
alkoxy, cyano, trifluoromethyl, nitro, oxo, or combinations thereof, and/or
substituted in the alkyl portion one or more times by halogen, oxo, hydroxy,
cyano, or combinations thereof, and wherein in the alkyl portion one or more -

CH,CH,- groups are each optionally replaced by -CH=CH- or -C=C-, and one or



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

whi ch is unsubstituted or substituted one or nore tinmes by hal ogen, alkyl,
al koxy, hyonoosy61458tro, cyano, 0x0, or conbinations thePewfUSe@4®41068

cycl ohexenyl, cycl ohexadi enyl, indanyl, tetrahydronaphthenyl, etc.), a

het erocyclic group, which is saturated, partially saturated or unsaturated,
having 5 to 10 ring atons in which at least 1 ring atomis an N, Oor S
atom which is unsubstituted or substituted one or nore tines by hal ogen,
hydroxy, aryl, ahksel-CHat giouys are gachptionallyl replaeaddyn(- or iYHr(6.8-,0x0, or

conbi nati ons thereof, (e.4.,..3-.thienyl. -3-tet.r ranyl, 3-pyrrolyl,
etc.), or a heté@ggvgﬁgﬂgp@§ﬁw8#§%§P%ﬂﬂ@?@?ﬁ5¥ﬂggﬂ£§%5bcycIic portion is
saturated, partially saturated or unsaturated, and has 5 to 10 ring atons
in which at_Jeast 1 ring atomis an N, Oor S atom and the al kyl portion
i s branched®or dfibbanched and has 1 to 5 carbon atoms, the

het erocycl e-al kyl group is unsubstituted, substituted one or nore tinmes in
the heterocyclic portion by hal ogen, OCF3, hydroxy, aryl, alkyl, alkoxy,
cyano, trifl uor cierlgyingdite Bopreferably bio 4 enrbématomerishiclhis nagibsti@ied/wr
substituted in t I L.an: r ti X0,
hydr oxy, cyano, Jg‘rSStgléér%Pﬁgg{%h%q%rﬁ%?’ggﬁogglﬁi?r 'Eg?@i ‘?Y'f'%ﬁ%”%ggg?’k°3| portion
one or nore - Chd@izratignothpseofi(ecz. cacthylopthilppmiplly etcdpl aced by - CH=CH or
-CC-, and one ornore -CH2- groups are each optionally replaced by -O or
-NH (e.g., pyridylethyl, pydridylpropyl, nethyl pi perazinylethyl, etc.); is
H,al kyl havi ng alkjismfho dUefigiaknYg wheketh éacﬁ@n@pgoﬁb@m ind¥pefidentl§ 1 to 8

unsubstituted or substituted one or nore tinmes by hal ogen, G -4-al kyi ,

G - 4- al koxy, oxdreigrabbohisi hearbenaons & g odimethyipminegesitly| | et hyl , propyl,
etc.), alkylamno or dial kylam no wherein each al kyl portion has

i ndependently 1 to 8, preferably 1 to 4 carbon atons (e.g., dinethylam no,
etc.), a partially unsaturated carbocycle-alkyl group wherein the carbocyclic portion has

5 to 14 carbon atoms and the alkyl portion has 1 to 5 carbon atoms, and which is
unsubstituted or substituted, preferably in the carbocyclic portion, one or more
times by halogen, alkyl, alkoxy, nitro, cyano, oxo, or combinations thereof (e.g.,

cyclohexenylmethyl, etc.),

cycloalkyl having 3 to 10, preferably 3 to 8 carbon atoms, which is unsubstituted
or substituted one or more times by halogen, hydroxy, oxo, cyano, alkoxy, alkyl

having 1 to 4 carbon atoms, or combinations thereof (e.g., cyclopentyl),

cycloalkylalkyl having 4 to 16, preferably 4 to 12 carbon atoms, which is
unsubstituted or substituted in the cycloalkyl portion and/or the alkyl portion one
or more times by halogen, oxo, cyano, hydroxy, alkyl, alkoxy or combinations

thereof (e.g., cyclopentylmethyl, cyclopropylmethyl, etc.),

aryl having 6 to 14 carbon atoms which is unsubstituted or substituted one or
more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro,
methylenedioxy, ethylenedioxy, trifluoromethyl, amino, aminomethyl,
aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g., hydroxymethyl),
hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g.,

9



a partially unsaturated carbocycl e-al kyl group wherein the carbocyclic
portion has 5 to 14 carbon atons and the al kyl portion has 1 to 5 carbon
atonms, amsowhésals14s8 unsubstituted or substituted, preferalplus200a/0tives
carbocyclic portion, one or nore tinmes by hal ogen, alkyl, alkoxy, nitro,
cyano, oxo, or conbinations thereof (e.g., cyclohexenylnethyl, etc.),
cycl oal kyl having 3 to 10, preferably 3 to 8 carbon atons, mhich S
unsubstituted or substituted one or nore tinmes by hal ogen, drox 0Xxo0,
cyano, al koxy, azlemﬁutylexyqaxj)omylt @thdxypaﬂiwml),ab’@m acsdralbidgrm 19, her eof

(e.g., cyclopent | al k 4 to 12
car bon at ons, m%ﬂé%}éqlgo\ﬁngﬁ P”t‘i}'t 0311%' agﬂgsgl’£’ nédnlalﬁ{tﬁ%%l a| kgl

EO 8 tion anfl{( olr tllib[ee;aaﬂyybr dmﬂiilhnbdmlﬁns)ﬂﬁre@f (eng)lsfabititmeé obgmshhé.tmgedlphmbandcyano
ydr oxy, al ky al koxy or_ conbi pation eo hyl ,
cycl opr opyl met hyiaph ﬁtﬁnﬁﬂnéﬂvah&@P %Qﬁﬁdiﬁﬁq$%WﬂdﬂngPﬁ %%%P§h d
unsubstituted or gl%hé&&cﬁﬂemeeﬂjflpﬁ%"yﬁdidm&épm 1h@dr&9@ﬁher@l kyl, hydroxy,

al koxy, aIkoxyaJbe nitro enedi ox et hyl enedi oxy
trifluoronethyl, ethmm@r;boayiphmrbtdhmthylahwibélmwymatﬂwk@bmﬂmwoplwﬁt kyl ani no,

hydr oxyal kyl (e.g. Sggn.nggethyl) hydroxam c acid, tetrazol e-5-yl,
hydr oxyal koxy, c% Y Xycar bonyl (e.g.,fert-butyloxycarbonyl,
et hoxycarbonyl ), cyano, acyl, alkyltbio, alkylsulfnyl, aIkyIsquonyI

h , | oal kyj yl. (e. | ht, h |
e TRl M ST GO ML o L A S
naphthyl, net hyl pheRyhd tHéQﬁl@'l 9&1&6ﬂydvmcﬁ kms&ﬁ&emmbrambﬁad RRENY 5 carbon

cyanophenyl met hyl enedi oxophen et hyl phenyl , dichl or oaphenyl
car boxyphenyl , atmxw@rmﬂwméﬂviradmah@tunw %@Wlorswagﬁe&Mﬁwbhenw

ni trophenyl, am QI?I On’ogﬁfo?e )yllla% lml?lﬂ&lo%ﬂédd(ﬁf[ oAIRYE

wherein the aryl 4 ¢ on at ons portlon
whi ch is branc hea:lkmry amhtoaaﬂ{bthdund;almﬂiylarmnB @aolnbimations thexeof and/or

substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon

atoms (e.g., methyl), or combinations thereof, wherein in the alkyl portion one or
more -CH,CH,- groups are each optionally replaced by -CH=CH- or -C=C-,
and/or one or more -CH2- groups are each optionally replaced by -O- or -NH-
(e.g., benzyl, phenethyl, phenpropyl, methylbenzyl, methoxybenzyl,
trifluoromethyl, benzyl, methylenedioxobenzyl, etc.),

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
5 to 10 ring atoms in which at least 1 ring atom is an N, O or S atom, which is
unsubstituted or substituted one or more times by balogen, alkyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, amino,
aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g.,
hydroxymethyl), hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy,
alkoxycarbonyl (e.g., fert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, cycloalkyl, aryl, heteroaryl or
combinations thereof (e.g., pyridyl, thienyl, pyrazinyl, quinolinyl, isoquinolinyl,
pyrimidinyl, imidazolyl, thiazolyl, etc.), or
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atons, wherein the arylalkyl radical is unsubstituted or substituted, in
the aryl portion, one or nore tines by hal ogen, trifluoronethyl, CF30
nitro, amvoaposaicksss, al koxy, am no, al kylam no, di al kyl 20Tnus2008/041068

conbi nati ons thereof, and/or substituted in the al kyl portion by hal ogen,
cyano, al kyl having 1 to 4 carbon atons (e.g., nethyl), or conbinations

t hereof, wherein in the alkyl portion one or nore -CH2CH2- groups are each
opti onaIIy repl aced by -CH=CH or -CC-, and/or one or nore -CH2- roups are
each optionally arlmmtaqeﬁe dieyl- gPoum whendin thedietprocyplicrpoytion isisalteatesy partially
phenpr opyl , th n hoxyh Y r

nmet hyl ened| oxobesﬁ a‘ret &éﬁ@s?m}aéecﬁ% ‘gir%%scéytg Illtocd n&ra%%&%m%aﬁlgﬁgg%%% 3“’3%1
partial ly saturakesdNoO drSsatbntf aceitle alkglporgon wmchh@brann@adamnbranched/;ﬂaash at

least 1 ring atomis an N, Oor S ato ich is. uns stltt
subst i t ut edgone loto Y5ERomn 3tomaS t%‘i/h%%rpﬁﬁ%vmﬁll WP 18 ﬂ%&? tedy ‘%83‘(‘9‘{6‘1 one
al koxyal koxy, _nidsghee BRicS Y (REIREY clm%&?rﬁ&r%‘fﬂdl@g%h; alll alkagr@ ohy! . ami no,

am nonet hyl , am noal kyl, am noal koxy, "di al kyl am no oxyal (e g.,
hydr oxynet hyl ), mﬁdommmy&, %Qdm%pxazmmaﬂvlmmm W@x‘g/f car boxy,

a koxycarbony' (&ufh Hﬁ;@%ﬁ%ﬁ@&g@@ tREt@%one&IIH&)éXl Og,?@é:aikylpxﬁ%ﬁbyacy'

al kyl t hi o, alkylsu enox
het eroaryl or Cdﬁﬂhg&ﬁ,’[d}@m aﬂl&}ehmﬁg (&0 gcarbpg!auodrg I(g.gt h]ethyy)L pr qwm‘ralzdtlnyis

qui nol i nyl, isoqui no ri nyl az etc. ora
het er ocycl e- al k er@?tlodﬁ;g ng%g;\e%ﬁ*@xﬁ&p@ g%&?ﬁ%@?ﬁﬁ@% )Sat ur at ed,
partially saturated or unsaturated, and has 5 to 10 ring atons in Wmch at

least 1 ring atomis an N, Oor S atom and the al kéqéortlon which is
branched orL unbriaashels, bandor 2 divslent aliphstinrasicahkavinghbioreeasbacaieme whetein

group is “”S“bStdnte%trﬁﬂTg %ﬁ%fg@@g% &%Oﬁﬁ%@?%ﬁ"gﬁg}’ _ _@_d:g@t q;[@cycl iC

portion by hal ogen cyano, 1'tr o,
oxo, amino, al kyLNR?—n@OZNERé kMR%S@ﬁpCQar (I(@mbl\@é@Oan@Ql\ﬁégF,eblﬂ{%NHer-

substituted one Gp TRf eNHABS., SeoNE- 2SEENHONEANAY, -CONHSO;- or
-SO,NHCO- (e.g., -O-, CH;-, -CO-, -CO-O-, -O-CO-, -CO-NH-, -NH-CO-, -
CH,CH,CH,-NH-CO-, -CH,-CH;-0-, -SO,-NH-CH,;CH,-O-, -O-CH,CH,-O-, -
CH,-NH-CO-, -CO-NH-CH;-, -SO,-NH-, -CH,-NH-SO,~, -CH,CH;CH;-SO,-
NH-, -SO,-, -CONHSO,-, ~-SO,NHCO-, etc.); and

R°  isH,

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, Ci-4-alkyl, Cy-s-alkoxy, oxo, or combinations thereof (e.g., methyl, ethyl,
propyl, etc.),

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the aryl
portion, one or more times by halogen, trifluoromethyl, CF;0, nitro, amino, alkyl,
alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or

substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
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hal ogen, cyano, alkyl having 1 to 4 carbon atons (e.g., nethyl), or

conbi nations thereof (e.g., pyridylnmethyl, pyridylpropyl,

met hyl priwpl2oetdsydss etc.); is a single bond or a dival ercTaise@aatioes r adi cal
having 1 to 8 carbon atons wherein one or nore -CH2- groups are each
optionally replaced by -0, -S-, -SO, -SO2-, -NR9-, -SO2NR9-, -NRISO2-,
-CO, -C2-, -NROCO, -CONR9-, -NHCONH, - OCONH, -NHCOO-, -SCONH,
-SCSNH-, -NHCSNH-, -CONHSQ2- or -SO2NHCO- (e.g., -O, CH2-, -CO, -COO,
-0- Q0-, - CO NH ,aterhd-fe@)methylf R Cobiatiditd- txpeof, witkiRinGHZhaxlkyl portion one or

- S2- NH CH2CH2- O, -Q- 2CH2- O, - 2-NH- CO- - CH2-, - SCR- NH-,
o N SO0 cnbrerbtHE @O ae cackeptona g SHlses 5y CUCORHEC G ); and
is H alkyl havigg/ot och@oBmoRl-€HEL @llis dre bhtbptishdlBteflhddiby -Ohiof INHS

branched or unbranched and which I's unsubstituted or substituted one or
nore times with (aglbgesyl, phenethyd} Ryenpropyl, meghykesryyl, mrBox¥engdnbi nat i ons

t hereof (e.g., r@hﬂé’ljomteﬁmé/ﬂéﬁlre%ﬁfﬁ&ﬁ.l n&%%(s&ogm?[’)é%?’ kyl having 7 to 19

carbon atons, wherein port on 0 carbon atons and the
al kyl portion, which is branched or unbranched, has 1 to 5 carbon atons,
LS _unsubst.i t.ut.ed o tute

wherein the aryl al kyl. radi gal r.s t in the aryl
portion, one or %:jévpg%ggcl%fﬁpgp& é’?‘f’,anfir W?%%ﬂ&?ﬁ@%dlo ghﬁtff 0rng,o‘?an‘i no,
al kyl, al koxy, Qﬁm@i,meafbkzmlaw%mmkﬂ,l Ijdokly 2Tk dhes, allkox g0leaxly eitrb asthylegsdiady,
and/ or substituted in the al kyl portion by hal ogen, cyano,_ alkyl having 1
to 4 carbonat onetipdengdioxietifippromesylagnpe riaingacthyly anpwplkyl ABErIkOKR t he
al kyl portion o ey SRR (O OHRSORAAEAS y BRKLSALLY ispligsad by
-CH=CH or - -Tkﬁgg%lf%?{%n}é or ré 'édlfgc-ﬁo rou%%y’arye each gpt’i onal | yeﬂ’
repl aced by - O hydroxikoty carboxpetizorlycarbdreh &t dyleri-pitdnpycabphyl, met hyl benzyl ,
met hoxybenzyl , tertlllgxlygac%{)gny t, g%ﬂo, !a:)ceyrll,Za\ﬁlcylthﬁ)‘,a 3 isﬁﬂ%ﬁ‘zi, %ﬁ(?flf)s%ﬂ'czny}h,’ or%%ﬁlb}riati&{s
thereof (e.g., substituted or unsubstituted phenyl and naphthyl, methylphenyl,
chlorophenyl, fluorophenyl, vinylphenyl, cyanophenyl, methylenedioxophenyl,
ethylphenyl, dichlorophenyl, carboxyphenyl, ethoxycarbonylphenyl, dimethylphenyl,

hydroxymethylphenyl, nitrophenyl, aminophenyl, etc.); and

R isH or alkyl having 1 to 4 carbon atoms, which is branched or unbranched and
which is unsubstituted or substituted one or more times by halogen (e.g., CHs,
CHF,, CF3, etc.); and

pharmaceutically acceptable salts thereof;

wherein said compound is not 5-chloro-N-(3-chloropheny!)-4,6-difluoro-N-(4-
methoxybenzyl)pyrimidin-2-amine.

According to a further embodiment of Formula I, R' is ORS and/or R? is OR’.

According to a further embodiment of Formula I, one of A, B, and D is N (e.g., A is N)
and the others are CR’ (e.g., CH).
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aryl having 6 to 14 carbon atons and which is unsubstituted or substituted
one or nore tines by hal ogen, alkyl, hydroxy, al koxy, alkoxyal koxy, nitro,
met hyl enewtoargs/osetsky| enedi oxy, trifluoronmethyl, am no, agirruscekioyioss

am noal kyl , am noal koxy di al kyl am no, hydroxyal kyl (e.g., hydroxymethyl),
hydroxam c acid, tetrazol e-5-yl, hydroxyal koxy, carboxy, al koxycarbonyl
(e.g., -tf-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio,

al kyl sul fnyl, al kyl sul fonyl, or conbinations thereof (e.g., substituted or
unsubstituted phenyl andnaphthyl, nethylphenyl chl orophenyl, fl uorophenyl,

vi nyl phenyl Th&p @é%?ﬂ*ﬁ%hﬂnﬁﬁfh@’ ‘BQAQ oth 5{9{1?’ Ighenyl ’

di chl or ophenyl’, carboxyphe oxycar i met hyl phenyl ,
hydroxynethylphenyl nitro enyID anlnophenyl etc.); and R10 is H or alkyl
having 1 to 4 car bon at ons, ¢hSBs branched or unbranched and which is
unsubstituted or substltuted o e of nnrggtlnes by hal ogen (e.g., CH , CHF2,
CF3, etc.); and pharmaceut g¢ bl e saUUs thereof; wherein said
conmpound is not 5-chloro-N(3- chloroplpnyl) 4,6-di fluoro-N-(4-

met hoxybenzyl ) pyrim din-2 -amine. Acd®rding to a further enbodi ment of
FornuL@h%ele is OR6 and/or R2 is OR7. According to a further enbodi nent of
Formula 1T, one of AL B, and Dis N (e.g., Ais N and the others are CR5

(e.qg., CH .AVEhel IDrasesdh ¢pvention further includes conpounds of Formul a
I[1: RS C wherein A B andD are each CR5; Rl is hal ogen, al kyl having 1 to

4 carbon atons (e.g., nethyl, ethyl), hal ogenated al kyl having 1 to 4 carbon
1 ) . CON
atons (e.g.R! CHaalGEE? ’alkgfﬁavmmo 4 E558 a5 '?gg., methyl, ethyl), halogenated

allcyl having 1 to 4 carbon atoms (e.g., CH,F, CHF;, CF3), OR®, COR®, CONR®,
or NR°COR!’;

2 . .
R is halogen, alkyl having 1 to 4 carbon atoms (e.g., methyl, ethyl), halogenated

alkcyl having 1 to 4 carbon atoms (e.g., CH,F, CHF,, CF3), OR’, COR®, CONR®,
or NR°COR!®;

R? is 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, substituted in the carbocyclic
portion one or more times by halogen, alkyl, alkoxy, nitro, Cyano, 0X0, or
combinations thereof, and/or substituted in the alkyl portion one or more times by

halo gen, Ci~-alkoxy, cyano or combinations thereof (e.g., cyclohexenylmethyl,

etc.),

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the aryl
portion, one or more times by halogen, trifluoromethyl, CF 30, nitro, amino, alkyl,
alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or
substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon

atoms (e.g., methyl), or combinations thereof, wherein in the alkyl portion one or
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O NR 6COR10; R2 is hal ogen, alkyl having 1 to 4 carbon atons (e.g., nethyl,
ethyl), hal ogenated al kyl having 1 to 4 carbon atons (e.g., CH2F, CHF2,
CF3), ORAyOCMRA6CABIRG, OrNR 6COR10; R is a partially uneatrusatans1068

car bocycl e-al kyl group wherein the carbocyclic portion has 5 to 14 carbon
atons and the al kyl portion which is branched or unbranched has 1 to 5
carbon atons, and which is unsubstituted, substituted in the carbocyclic
portion one or nore tines by hal ogen, al kyl, al koxy, nitro, cyano, oxo, or
conbi nati ons t heneetCHaEH;-@rounshast ¢ach opdonaty répdacstliby-CHFH- oR-G@Fe or nor e
times by hal ogen, .G -4-al kox cyano or conbi.natj.o end:

cycl ohexenyl net H‘Wgr 8’9‘?:9‘f)r,rl°r§r'§ﬁéT é;?}lpﬁnaa{%f’?‘f’g‘ @t@%&lk@@@é@%ﬁﬁ 'g'gﬁsq?QMer ein
the aryl porti ofepasefzyl,phidethd] Henpapoimetitbantd, aktpkylparslj on, which is
branched or unbranched, has 1to 5 carbopn atons erein the aryl al kyl

radi cal is unsulgflperamethybberpupsnsthyiepsgionagenzsy C%Pr portion, one or nore
times by hal ogen, trifluoronmethyl, CF3OQ nitro, am no, alkyl, alkoxy,

am no, al kyl am no, dial kyl am no, or comnbinations thereof, and/or
substituted in thetrearkiplkypgroupomhdsein e hstesnarytyertion may fog pattiglly agfdlyt o 4

carbon atons (e.q. t hyl )., .0, L nat.i . .n-oknape al kyl
portion one orm?g %‘MS 5&?&8%%%%#03&538{}13%}% ﬁ%a%ﬁ F‘?%‘g’%‘ﬁé@%@&b CH=CH-
orO - CC-, andé or (ﬂﬁeibsqtr-omlﬂe)g Oh aﬂ-t%@flmgmmemm is bpncledadr lugbraegicdded by

- or -NH (e.g., benzyl, phene , enpropyl , t hyl benzyl

net hoxybenzyl , tqr"iofﬁ %&%@%Wﬁe fb%%‘?%y?aﬁﬁéﬁﬁ)ﬁ%éﬁﬁ%ﬁrﬁg?%@aﬁﬁ%ﬁ%?é O§e Oy

het eroaryl al kyl ﬁéﬁ%ﬁaes%ﬁ{e%efbréa{}?lﬂb@ﬁcﬁfﬁ&alﬁa)légeﬁoélk%r]l?ﬂkw chmopartially or
fully saturated and has 5 to 10 ring atons in which at least 1 ring atomis

an N, N-O (that tiifuotoneryd)CF:0, vitrospxe, gning, kikylasane. GHkylaminonos s branched
or unbranched, MaSphalidneaCRPAllya! BRindd  BELALPBENMbALIY br AR ds By

unsubsti t ut ed,

halogen, cyano, alkyl having 1 to 4 carbon atoms (e.g., methyl), or combinations
thereof (e.g., pyridylmethyl, pyridylpropyl, methylpyridylmethyl,
chloropyridylmethyl, dichloropyridylmethyl, thienylmethyl, thiazolylmethyl,
quinolinylmethyl, isoquinolinylmethyl, piperidinylmethyl, furanylmethyl,
imidazolylmethyl, methylimidazolylmethyl, pyrrolylmethyl, etc.);

R* is cycloalky! having 3 to 10, preferably 3 to 8 carbon atoms, which is
unsubstituted or substituted one or more times by halogen, hydroxy, oxo, cyano,
alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, or

combinations thereof (e.g., cyclopentyl),

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 (e.g., hydroxymethyl), hydroxamic
acid, pyrrolyl, tetrazole-5-yl, 2(-heterocycle)tetrazole-5-yl (e.g., 2-(2-
tetrahydropyranyl)tetrazole-5-yl), hydroxyalkoxy, carboxy, carboxyalkyl,
alkoxycarbonyl (e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy (e.g. tert-
butyldimethylsilyloxy), R3-L-, or combinations thereof (e.g., substituted or
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nore tines in the heteroaryl portion by hal ogen, alkyl, al koxy, cyano,
trifluoronethyl, CF30O nitro, oxo, am no, alkylam no, dialkylamno, or
conbi nat iwoedven4sef and/ or substituted in the al kyl porCiras2aae4mss nor e
ti mes by hal ogen, cyano, alkyl having 1 to 4 carbon atons (e.g., nethyl),
or conbi nations thereof (e.g., pyridylnmethyl, pyridylpropyl,

nmet hyl pyri dyl met hyl , chl oropyri dyl net hyl, dichl oropyri dyl net hyl,

t hi enyl met hyl , thiazol yl methyl, quinolinylnmethyl, isoquinolinylnethyl,

pi peri di nyl met hyisutfstinaedpheaylhyiphtliyii aad baphehyle suehlas phetyhynetileheas) yi net hyl |

pyrrol yl met hyl , C.)y | cyc] oal kyl . havi.n : to 8
car bon at ons, \Aﬁﬁ%og’}?nﬁ]ngﬂ%lé?#w{’géwﬁe Y}bg)(al%toéﬁeééggrﬁe }gérn%?rlg?& teli?l ; s by
Eal Qgen,jL hydz1 Ox)ét%ﬂﬁl%n%@ﬁf&mbm}ﬂiek%% cdibdﬁypger@l,:]aﬂld{y?abm}&nyins, al koxy
aving 1 to 4 carbon atons, or conbinations, there .. g., .cyclopentyl),
aryl having 6 tdhqmﬂwk$ﬁﬁﬂJE@HH@“&ﬁHmaﬁpﬁhnW@Pﬁﬁgﬁﬁgé@?ﬁ?@ﬂ’%?isubstituted
one or nore tines by hal ogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy,

al koxyal koxy, nitro, nethyl enedi oxy, ethylenedioxy, trifluoronethyl, OCF3,
am no, am noal kyleteraarytoaingdiip, 10ding dgrnsin waich At/lgasht yingiayqm {se hpteroatom

hydr oxynet hyl ), hyd mc acid,. = 5- :

2( - het er ocycl e) t(gér,i\gi%a cg_@_, V?nc?; as glbgu{)%t%ﬁ]fd_i o} slgs%?édeon% of hmre times by

t et r ahydr opyr anyla)deehs Ak leydvoxyl, hikoky, dikoxyakécox witre; ardtgiepediony,boxyal kyl ,
al koxycar bonyl (e. arbonyl ,. eth car bo nQ, acyl,

., tert-putyl .
al kyl thio, al kylf‘é]@ﬁ?lﬁﬁ‘&ﬂir}” ‘éﬂ%’%’%@ﬂ%ﬁrﬁﬂ“@ﬁ%‘ﬁ%@% P?’&T%@%’Li)a’f“ﬁ%x;?" e. g.

tertbutyl di met hygsidphdne) hydBRydixyl (8., GadBkRbth PN ShydbexasRd add t@razole-5-
substituted oruns%uscﬁét ut édyphenyllq,’ (ngph j;lﬁéanglr)biy’[-()lhenélyg,aﬁsuch as phenyl,

hyl
met hyl phenyl , cmlmwmoxy,fanM&W?&vﬁ, Akopyraramyl 8phenyl ,

met hyl enedi oxophenyl LLCHI i b, |,
et hoxycar bonyl ph%euﬁ:%//lfﬁfyc%%b%mgﬁ% cﬁﬁ%ﬁﬂyﬁ{agg}gg%' h}y %ﬁgh§F¥%§‘§5¥bp@eny| ,
ani nopheny! , et cal}ylsdi®ngt, @henokyhailkylsillokp (48, teitigtyddiothylsiylakys R 4t | east
l1ring atomis ahetKOMOmh . . . ey
or combinations thereof (e.g., pyridyl, thienyl, pyrazinyl, quinolinyl,

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

a heterocyclic group, which is saturated or partially saturated, having 5 to 10 ring
atoms in which at least 1 ring atom is an N, O or S atom, which is unsubstituted or
substituted one or more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy,
nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCFs,amino,
aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g.,
hydroxymethyl), hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy,
alkoxycarbonyl (e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl (e.g.,
optionally substituted acetyl or optionally substituted benzoyl), alkylthio,
alkylsulfinyl, alkylsulfonyl, phenylsulfonyl, phenoxy, cycloalkyl, aryl, heteroaryl
or combinations thereof (e.g., piperidinyl, pyrrolydinyl, amidazolidinyl,
pyrrolinyl, etc.),

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom
is an N, O or S atom, and the alkyl portion is branched or unbranched and has 1 to

5 carbon atoms, the heterocycle-alkyl group is unsubstituted, substituted one or
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(e.g., N Sor O, which is unsubstituted or substituted one or nore times
by hal ogen, al kyl, hydroxy, alkoxy, alkoxyal koxy, nitro, nethylenedioxy,

et hyl enedwoxyos/dendsgl uor omet hyl , ami no, am nonet hyl, ar nipcwaiskyos/041068 _

am noal koxy, di al kyl am no, hydroxyal kyl (e.g., hydroxynethyl), hydroxamc
acid, tetrazole-5- yl, hydroxyal koxy, carboxy, carboxyal kyl, al koxycarbonyl
(e.g., tertbutyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio,

al kyl sul finyl, alkylsul fonyl, phenoxy, trialkylsilyloxy (e.g. _
tert-butyl di met hybesitingdsdmnythe hergrobyclicqortimrty hmgennaikylhhycbmiy, @kogy,, pyridyl,

t hi enyl , razin noI| I |so nol, i ri.m di nyl i m.d

 hi azol yl P e, )Mj“’xy%h"f’ %13‘%:41 %0 B}Sgﬁ’ﬁ)ene éhéﬂ?ﬁg‘?éﬂ%% b’ES’Fne&&’?Z(?‘I&ﬁ’
saturated, havi ngninofamihOniethyl) aniindakyl anthosiRoRt, diMagimihol hydgo:Fulki { esgban N,
Oor S atom which is uaiuﬁ) |tuted or substituted one or nore tine

hal ogen, al kyl, Baegmpthyl R q35id; dgtagRle;S- Mll’bY@OXY&]@X}’n@EWYenedl OXY,
t hyl di t ,

gnlxogrﬁo;S?ydléﬁﬁ%ﬁgﬁ?ﬁgyﬂﬁ fajiﬁ%%ﬁﬁk?ﬂo%ﬁnéﬁ g %@éﬁ% q??% ydroxanlc

aci d, tetrazol e-@kylthio Ia&lﬂsrlsﬁlém’ )ﬂsulﬁmyb@h?nylaﬂfooxyphmio&yn,;dyclgoeﬂcgl IaTYI

t t-b tyl . ona

Substi t u¥e3X§§ZI%?&¥4fylo°§i CRAFRLORE ko, R pfilon i She o

al kyl sul finyl, ahégltsndstoriydlogenhetwy hgdtbkpreyhno, phesabinaticiyehepedtkatld, aryl ,

het eroaryl or co nat I ereof (e.g., eridinyl, pyrrol yd| nyl ,
ami dazol ?/du nyl ‘%‘F%F?ﬁ’;ﬁ kgtpeﬂjon%er?ém%c 11 (Hoa 18RS gieaph ORikeslY n t he

heterocyclic por&pl@&dlbs/:@ﬂﬁcﬁt&icé@réﬂ@édevor%?&rw@ﬁ% alﬁléﬁségﬁated and

has 5 to 10 ring atoms in which at least 1 ring atomis S atom
and the al kyl potioesilyirsplacedbhed- QIr-NiIIhtﬁegDWHdiylaﬂlw pyd;ndlylpmp)ﬂ car bon

atoms, the heter titu ’fﬂd |tuted one ornore
times in the hetlgeig% b &é(ué’(%ertﬁ{' ﬁlgﬁn(%ﬁgﬁln?)é@' 0&( ny al koxy,
al koxyal koxy, nidntidazotidtion,ylumiethily bermelthyeaythyEeteyt enedi oxy, tr| f 1 uor omet hyl ,
OCF3,
R’ is H, halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl having 1 to 4
carbon atoms, alkoxy having 1 to 4 carbon atoms, or halogenated alkoxy having

1 to 4 carbon. atoms;

R’ is H or alkyl having 1 to 4 carbon atoms, which is branched or unbranched and
which is unsubstituted or substituted one or more times by halogen (e.g., CHs,
CHF,, CF;, etc.);

R’ is H or 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 is replaced in each case by -CH=CH- or
-C=C- (e.g., CHs, CHF,, CF3, methoxyethyl, etc.),

cycloalkyl having 3 to 10, preferably 3 to 8 carbon atoms, which is unsubstituted
or substituted one or more times by halogen, hydroxy, oxo, cyano, alkyl having 1
to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, or combinations thereof

(e.g., cyclopentyl),
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am no, am onethyl, am noal kyl, am noal koxy, dial kyl am no, hydroxyal kyl
(e.g., hydroxynethyl), hydroxam c acid, tetrazol e-5-yl, hydroxyal koxy,
car boxy, vwbkoosysarsBonyl (e.g., fert-butyl oxycarbonyl, etrhoscanborngs ),
cyano, acyl alkylthio, alkylsulf nyl, alkylsulfonyl, phenylsulfonyl,
phenoxy, cycl oal kyl, aryl, heteroaryl or conbinations thereof, and/or
substituted in the al kyl portion one or nore tines b y hal ogen, oxo,

hydr oxy, cyano, or conbinations thereof, and wherein in the al kyl portion
one or nore -CH2CH2- groups are each optionally repl aced by - CH=CH or

- CC, d | | by -O
N (o, Tyt PR AR sE Rt R e e s RO MR Y
pi peri di nyl met hyhsubBifiked ordubsritied fiﬂ{he o@&bdl&?b}bdrdbmmidﬁﬁa‘tthy hlkyl portion one

pyrrolinylmethyl, etc.); R5 is H halog en al kyl havkg ﬁﬁ4 car bon
at ons, haIogenapéﬂmﬁ?R??Shébﬂﬁ%ﬁﬁoFbCXmBh bR %t Gmveal FkoxpR¥Phg 1 to 4

carbon at ors, kot AHBRAEL Al Bl Pl Ly RRTRARIONE), RO 19 H or

alkyl having 1 to 4 carbon atons, which is branched of unbranched and whi ch
is unsubstituted or substituted one or nore times by hal ogen (e.g.,

CHF2, CFB.’ etc. )marlgﬁ%lﬁ% o‘i’ﬁ cgrlbkxatohaw B}V\kgﬁ %ﬁimt@&&t S%;@{?ﬂu edjo 5% 8 car bon

atons, which is unbranc d an 'S unsu ute

substi t ut ed OnenﬁﬁeﬁﬁmebyhmbgmbfﬂbdkﬂgeﬂkyhhﬂﬁGXMJMﬁygnﬁuoGhdﬂﬂathNW' 0X0
or conbi nations thereof, and mherelgﬁo tionally one or re -CH2CH2 groups

is replaced in SR¥IRNEEORY IfyanqsQL ppNDIFR m@fﬁﬂ?@xﬁg gstipdpheaps — oF3,

met hoxyet hyl , ehﬁﬂkxy§M&b@%hK¥$}ﬁﬁM]ag 3 to 10, preferably 3 to 8 carbon
atons, which is unsubstituted or bstltuted one or nore tines by hal ogen,

hydroxy, oxo, cyano, al kyl haV|ng 1 to 4 carbon atons, al koxy having 1 to 4

carbon atons, O%ry?m 19%111%6 taﬂﬁ 'i:&cf{on has 6 to 14 carbon atoms and the alkyl portion,

which is branched or unbranched, has 1 to 5 carbon atoms, wherein the arylalkyl
radical is unsubstituted, substituted in the aryl portion one or more times by
halogen, CF; OCFs, alkyl, hydroxy, alkoxy, nitro, cyano, methylenedioxy,
ethylenedioxy, or combinations thereof, and/or substituted in the alkyl portion one
or more times by halogen, oxo, hydroxy, cyano, or combinations thereof, and
wherein in the alkyl portion one or more -CH,CH,- groups are each optionally
replaced by -CH=CH- or -C=C-, and one or more -CH>- groups are each
optionally replaced by -O- or -NH- (e.g., phenylethyl, phenylpropyl, phenylbutyl,
methox yphenylethyl, methoxyphenylpropyl, chlorophenylethyl,
chlorophenylpropyl, phenylethenyl, phenoxyethyl, phenoxybutyl,
chlorophenoxyethyl, chlorophenylaminoethyl, etc.),

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms,
which is unsubstituted or substituted one or more times by halogen, alkyl, alkoxy,
hydroxy, nitro, cyano, 0xo, or combinations thereof (e.g., cyclohexenyl,

cyclohexadienyl, indanyl, tetrahydronaphthenyl, etc.),

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
5 to 10 ring atoms in which at least 1 ring atom is an N, O or S atom, which is

unsubstituted or substituted one or more times by halogen, hydroxy, aryl, alkyl,
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(e.g., cyclopentyl), cycloal kyl al kyl having 4 to 16, preferably 4 to 12
carbon atons, which is unsubstituted or substituted in the cycloal kyl
porti on amd/2005/dshessal kyl portion one or nore times by hacogseo4oxmes cyano,
hydr oxy, Ci-4-alkyl, G -4-alkoxy or conbinations thereof (e.g.

cycl opentyl nethyl, cycl opropyl nethyl, etc.), aryl having 6 to 14 carbon
atons, which is unsubstituted or substituted one or nore tines by hal ogen,
CF3 OCF3, al kyl, hydroxy, alkoxy, nitro, nethylenedioxy t hyl enedi oxy,
cyano, or conblm&bxmnymmh@ﬁéabnﬂéthnﬂwephwkmh@ﬁVWNNﬁﬁﬂh@ﬁ BEny,

hi or opheny| |k he aryl has 6 b
atons and the aRgitiorBHOEhT, I Ee RSt oF “Unbr anched, has L to 5

carbon atons, wherein the arylal kyl radical is unsubstituted, substituted

in the aryl portion one o re ti al oge CF3 OCF dr oxy,
al'koxy, nitro. EpSRECHEiy] S ¥ Vemé% e BRI S st R

ther eof , and/ or ssuhakiok Whdrita, L4 17 Xb 1P AR bMsaReyIRh A 1 hﬁ@&toﬁ}/
hal ogen, oxo, hydroxy, cyano, or conbinations thereof, and wherein in the

al kyl porti on otseind¥, Gror Satomr@chphe @kﬂmglcmrléb@aehﬁd@tmabwaw dhpatiy by

- CH=CH - I I d
by -G of - N gc%gn M be IRES 903,93@ ol ?ﬁ&bﬁ%&doﬂt’oktﬁtﬂféh ofe bEP! ace
met hoxyphenyl et mpke tinet 1Inoheyhlaltmasryj/qucqmyﬂlqn bytﬂlabmgqnhQﬁ)Fl; dtyld;dxy, aryl, alkyl,

chl or ophenyl propyl , phenyl ef hen henoxye heno
chIorophenoxyetﬁ%?xméﬁ?ﬁt ﬁ?%ﬂﬁ?ﬁ&ﬁ?h?%b‘%¥8m@£mﬁo g%?ﬁggwyyﬂhsaturated
carbocyclic growpshayddid i a8 %Ar@ﬁ{ SRorMAREEmeWBY Ghloken, WRs UBEdxyut ed or
substituted one or nore tines hal ogen, al kyl, al koxy,. hydroxy, nitro,

cyano, 0xo, or EYHBi orROnynatiotid tﬁOf»(aéidthefeél}'& Hpelkahportiop Pas OHEX R enyl |
| ndanyl, tetr ah%ﬁg&g@%{l}) %’é e&cﬁto%u})nalﬁ/ gltagegpcﬁy @H‘CClQr QU= MU bnb $r

sat ur at ed, part unsat-ur havi n
more -CH,- groups are each optionally replaced by -O- or -NH- (e.g.,

pyridylethyl, pydridylpropyl, methylpiperazinylethyl, etc.);
R®  isH,

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

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

alkylamino or dialkylamino wherein each alkyl portion has independently 1 to 8,

preferably 1 to 4 carbon atoms (e.g., dimethylamino, etc.),

a partially unsaturated carbocycle-alkyl group wherein the carbocyclic portion has
5 to 14 carbon atoms and the alkyl portion has 1 to 5 carbon atoms, and which is
unsubstituted or substituted, preferably in the carbocyclic portion, one or more
times by halogen, alkyl, alkoxy, nitro, cyano, oxo, or combinations thereof (e.g.,

cyclohexenylmethyl, etc.),
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5to 10 ring atons in which at least 1 ring atomis an N, Oor S atom
whi ch is unsubstituted or substituted one or nore tinmes by hal ogen,

hydr oxy, woyb)s/mhdsgl , al koxy, cyano, trifluoromethyl, niPCO/USE08/04D68

conbi nati ons thereof (e.g., 3- thienyl, 3-tetrahydrofuraiiyl, 3-pyrrolyl,
etc.), or a heterocycle-al kyl group, wherein the heterocyclic portion is
saturated, partially saturated or unsaturated, and has 5 to 10 ring atons

in which at least 1 ring atomis an N, Oor S atom and the al kyl portion
i s branched or gymaélmdh@ﬂnaﬁdOHQsp@femblﬁﬁgﬁ lserhon eigmes, whish is unsubstituted

het er ocycl e- al kyl b r yqfigmes in
t he het gr ocycli § por I onloﬁﬁ%gﬁgééﬁ%ygg%bg% gﬁ’%‘é& %gpy%ng’la&@s' oxy, !
cyano, trifl uoramgidyto4 cartbon atomspor @mbindtivng teredfige. §.heydadentyddnd/ or

substituted in the alkyl portion one or nore tinmes by hal ogen, oxo,
hydr oxy, cyano, or conbinations thereof, and wherein in the al kyl portion

one or nore - ylﬂﬁmlﬁftmbréf&ﬁ) 2'1&5'12 cﬁﬁi@h@f&ﬁ's %c‘h@!;":m or
-CC-, and one or nore - roups are eac

optl 0 repl aced by -O or
-NH (e.g., pyrPespbsitnipd or pb}lwtw@d m@pwc 0 rp@(éczrut hydlksylprtionqne ) i s
H, al kyl havin I
unsubs%ll t ut \éld grllmg ! %S%ﬂdaq%%g Xxol f&&%?’&u&?f : g\r& @%ﬁﬁua kyl,
- 4- al koxy, oxo, t}mreof(mgu d}aﬂopmisrlmbthyboyclémogylmeﬁm kegd.), et hyl, propyl,

etc.), alkylamno or dial kylam no wherein each al kyl portion has
i ndependently 1 to 8, preferably 1 to 4 carbon atons (e.g., dinethylam no,

etc.), a partiablyyhaiisss w 24 846 hioRE Wali€ B ukyibsBfu@dor WaBEtRutBd bikor
car bocyclic portion_ has to 14 carbon atons and the al kyl portion has 1 to

5 carbon at ons, MEFCES Wh@lgg%héﬁﬁ%W@IISPKECPU&XYs%lbgﬂainmUBf eferably in
the carbocycl i Cnfé%ie'n%lor% a}t%nmx Hﬂﬁ%ﬁ)ﬂ?@fhﬁaz{rﬂlﬂg K¥ih ][al koxy,

nitro, cyano, 0xo i ons thereo , CyT exeny met hyl ,

et c.), cycl oal kybmivavlkypl aiRinalkiy, ginbd/nad, hySroxgalByld@rgh drydetxgmethylyhi ch i s

unsubstituted hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g.,

tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio, alkylsulfinyl,
alkylsulfonyl, phenoxy, cycloalkyl, aryl (e.g., phenyl, naphthyl, biphenyl),
heteroaryl or combinations thereof (e.g., substituted or unsubstituted phenyl and
naphthyl, methylphenyl, chlorophenyl, fluorophenyl, vinylphenyl, cyanophenyl,
methylenedioxophenyl, ethylphenyl, dichlorophenyl, carboxyphenyl,
ethoxycarbonylphenyl, dimethylphenyl, hydroxymethylphenyl, nitrophenyl,

aminophenyl, etc.),

arylaikyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the aryl
portion, one or more times by halogen, trifluoromethyl, CF30, nitro, amino, alkyl,
alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or
substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
atoms (e.g., methyl), or combinations thereof, wherein in the alkyl portion one or
more -CH,CH,- groups are each optionally replaced by -CH=CH- or -C=C-,
and/or one or more -CH2- groups are each optionally replaced by -O- or -NH-
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or substituted one or nore tinmes by hal ogen, hydroxy, oxo, cyano, al koxy,
al kyl having 1 to 4 carbon atons, or conbinations thereof (e.g.,

cycl opentwb)pososcdssal kyl al kyl having 4 to 16, preferabl yca/useoodd4mas bon
atonms, which is unsubstituted or substituted in the cycloal kyl portion
and/ or the alkyl portion one or nore tines b y hal ogen, oxo, cyano,
hydroxy, alkyl, al koxy or conbinations thereof (e.g., cyclopentylnethyl,
cyclopropylnethyl etc.), aryl having 6 to 14 carbon atonms which is
unsubstitut ed ofe. gulbmlzylt ph@dththah@npmp}'lernbﬁhuﬁ@nw hethoyéwnzdl kyl , hydr oxy,

| k , alk d :
?ri ?rﬁorgm?ﬁgﬁgﬁﬁ'ﬁ%% :rgﬁﬁgg %ﬁilﬁ %OXSX?"{? Ia%/z;emnﬁoialmlgxy, di al kyl am no,

hydr oxyal kyl (e.g., hydroxynethyl), hydroxam c acid, tet razol e-5-yl,
RSN A R A M R AT e A
phenoxy, cycl oakky Il?n?g)ﬁ!orr(sqn clpi’c%‘a%{lnHQBi%hhié'anI@'G?B?Sﬁ{o}n wigéesoar yl or

conbi nati ons thereo stituted or unsubstituted phenyl and

napht hyl , nethy hpdubst}thted@h stdms@pn@ime orfnnqxgﬁwabm%logvm,r@%ywéﬁwy, alkoxy,

h I di h |
ggﬁgggygﬂgnyl {‘lﬁ ezi{Ir gl)é en yﬁn?&g#%eetaﬁg%%hmx 1&%8%%& rﬁi}l phenyl ,

ni trophenyl, anbﬂﬂnh&ﬂyjl,, ar@hcalkyl amitloalkoyy, didkylaminb, hydrbﬂyadhyltﬂ@g at ons,
wherein the ary ortion h 6 to. 14 garbon a% g&l ndt e al k ortion,
which is br anch@&g@?‘yfﬂﬁbi@ Qranyc aciqs tpiragolesp by KON &P 751 t he

aryl al kyl radi cafgok ai»%in?tg tkhediuﬁbxyﬁ:u&%hylt emaﬂycatﬁbngzbec@hylacpnrt ion, one
r

or nore tines by hal ogen i fl uoronethyl, CF30, nitro, afmino,

k |,
al koxy, anino, aﬂdyiﬁhlamlhyisulﬁnal, rikyismi eyl Rheneemisyelalicpn gy, H@Feé‘?ﬁfy 0énd/ or
substituted in the a r ﬁjlﬁ o4
carbon atons (eC&mbmﬁe%/Iﬁfﬁ%eH@%c’Wg ?lg%ﬁﬂs’p%er of E?ér? Pﬁlognﬁ}g al kyl

portion one or pyrimidinyl, imidazolyl, thiazolyl, etc.), or

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom
is an N, O or S atom, and the alkyl portion, which is branched or unbranched, has
1 to 5 carbon atoms, the heterocycle-alkyl group is unsubstituted, substituted one
or more times in the heterocyclic portion by halogen, alkyl, alkoxy, cyano,
trifluoromethyl, CF30O, nitro, oxo, amino, alkylamino, dialkylamino, or
combinations thereof and/or substituted one or more times in the alkyl portion by
halogen, cyano, alkyl having 1 to 4 carbon atoms (e.g., methyl), or combinations

thereof (e.g., pyridylmethyl, pyridylpropyl, methylpridylmethyl, etc.);

L is a single bond or a divalent aliphatic radical having 1 to 8 carbon atoms wherein
one or more -CH,- groups are each optionally replaced by -O-, -S-, -SO-, -SO2-,
NR’-, -SO,NR’-, -NR’SO;-, -CO-, -CO;-, -NR’CO-, -CONR’-, -NHCONH-, -
OCONH, -NHCOO-, -SCONH-, -SCSNH-, -NHCSNH-, -CONHSO,- or
-SO,NHCO- (e.g., -O-, CH;-, -CO-, -CO-O-, -O-CO-, -CO-NH-, -NH-CO-, -
CH,CH,CH,-NH-CO-, -CH»-CH;-0-, -SO,-NH-CH,CH>-O-, -O-CH,CH;-O-, -
CH,-NH-CO-, -CO-NH-CH,-, -SO,-NH-, -CH,-NH-SO;-, -CH,CH;CH;-S0;,-
NH-, -SO,-, -CONHSO;-, -SO;NHCO-, etc.); and
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nore - CH2CH2- groups are each optionally replaced by -CHCH or -C C,

and/ or one or nore -CH2- groups are each optionally replaced by -O or

-NH( e. g. ,wbenwsydsi4sphenet hyl , phenpropyl, nethyl benzyl, metrhiszebennys
trifluoronethyl, benzyl, methyl enedi oxobenzyl, etc.), a heterocyclic group,
which is saturated, partially saturated or unsaturated, having 5 to 10 ring
atons in which at least 1 ring atomis an N, Oor S atom which is
unsubstituted or substituted one or nore tinmes by hal ogen, alkyl, hydroxy,
al koxy, al koxyal koxy, nitro, nethyl enedi oxy, ethyl enedi oxy,

trifluoro bhyli m no, am nonet hyl, am noal kyl, am noal koxy, di al kyl am no,
hydr oxyal k (eg®, hydroxynethyl), hydroxamic acid, tetrazole-5-yl,

hydr oxyal koxy, carboxy, alkoxycarbonyl (e. g , fert- butyloxycarbonyl

et hoxycar bonyl ), ano, lthiog kylsulfln al k quonyI
phenoxy, cycloaﬂky aVH%QﬂO @F§¥g’ }ﬁoﬁﬁ Hﬁ?ﬂ%&l Fﬁ%@@%ﬁf Ve. g.,

pyridyl, thienylyp Mcﬁ@& bV hicl S RUE dtithted bS QMR dhklor nitYE timeshviti|
|n1dazolyl t hi azo etc.), or a heterocycle-alkyl grou wherei n the
het erocyclic pohalpgﬁm Cs-+-olyli Catadkoxyapxo, &F Fombimptiens thercof eygndbthylasthy, and
has 5 to 10 rin o Pn%)ln which at least 1 ring atomis an N, Oor S atom
and the al kyl p PYoRwhi ch is branched or unbranched, has 1 to 5 carbon
atons, the heterocycle al kyl group is unsubstituted substituted one or

nore tines in the heteraocycli ortion alp | kyl ano,
trifluoromet hyl aytatgd aYﬁ‘%/ ? f%&é na"f‘ﬁ"ﬁ@ w ?rﬁﬁg‘gﬁ?’ﬁ’gpo%’ioﬁl gg‘hﬁt‘&

conbi nations t h@t‘bﬁf@fan@ﬂié/aﬂ{yl fé&lﬁéﬁ'vﬂﬁ%ﬁq‘s BYafcHet omﬁ@rahélféﬁshdsfl tb Bébaﬁdokqw
portion by hal ogen, ano, having 1 to 4 carbon atons (e.g.,. nethyl),

or conbi nat i onsaipmér‘@ rel(léhfgary Fiaghjeakis ungbstigyed e subs@iied, in the aryl
met hyl pri dyl met gg ion & %o}mot uﬂessﬂﬁr}%lgg&lot}%lotg)éoﬁe&ggf/@@tmﬁb mﬁB'zﬁkﬁad' cal

having 1 to 8 carbor ere| oups 7are each
optionally repl alkeﬂy,tamm@alky}a&ino, dialkylamBOR oy coﬂﬂﬁﬁat;onsﬁ(ﬁbmand/oerSOZ-
o, o2, - NSRll%(é:t?-thted-il(l:%g%%Zy'l purltilc;lr%l_ﬁa’loéen, cyano, alkyl having 1 to 4 carbon

atoms (e.g., methyl), or combinations thereof, wherein in the alkyl portion one or

more -CH,CH»- groups are each optionally replaced by -CH=CH- or -C=C-,
and/or one or more -CH,- groups are each optionally replaced by -O- or -NH-
(e.g., benzyl, phenethyl, phenpropyl, methylbenzyl, methoxybenzyl,
trifluoromethyl, benzyl, methylenedioxobenzyl, etc.), or

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or
more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy,
ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy
dialkylamino, hydroxyalkyl (e.g., hydroxymethyl), hydroxamic acid, tetrazole-5-yl,
hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g., fert-butyloxycarbonyl,
ethoxycarbonyl), cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, or combinations
thereof (e.g., substituted or unsubstituted phenyl and naphthyl, methylphenyl,
chlorophenyl, fluorophenyl, vinylphenyl, cyanophenyl, methylenedioxophenyl,
ethylphenyl, dichlorophenyl, carboxyphenyl, ethoxycarbonylphenyl, dimethylphenyl,
hydroxymethylphenyl, nitrophenyl, aminophenyl, etc.); and
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OCONH, -NHCOO-, -SCONH-, -SCSNH-, -NHCSNH, -CONHSO2- or -SO2NHCO (e.g.,
-0, CH2-, -CO, -COO, -0-C0-, -CONH, -NHCO, - CH2CH2CH2- NH CO-,

- CH2- CH2-W9,20058@2458IH- CH2CH2- O, -0-CH 2CH2- O, - CH2- NHPCDAIS2000041dbk CH 2-
-S2- NH, -CH2-NH SO2-, -CH2CH2CH2- SO2- NH, -SO2-, -CONHS2-, - SO2NHCO-,
etc.); andis H5 al kyl having 1to 8, preferably 1 to 4 carbon atons, which
is branched or unbranched andwhi ch is unsubstituted or substituted one or
nore tinmes with halogen, Ci-4-alkyl, G -4-al koxy, oxo, or conbinatjons

thereof (eR)°, ieHloyhlkyEhavidg 1 tordogaybon aows,)whielh ifl tasnojied payibagiched and o

carbon atoms, wherein th rvl, porti.on has . t he
al kyl portion, \)ﬁ’i‘@ﬂs Pgs“‘g?tgfﬂ%ﬂggs "rsl“ﬁﬁ%‘{r]%‘%?c‘ﬁé‘g"?e %‘gls&%g&@ggtg bd’néqg ‘ons,
wherein the aryl(zﬂﬂgth{,etéi),(:@id is unsubstituted or substituted, in the aryl

portion, one or nore tinmes by halogen, trifluoromethyl, CF30, nitro, am no,
al kyl, al koxy, am no, al kylam no, diaLkyl arnino, or conbi nations thereof,

and/ or subsgitut-ed: i, Lhen@blkkhiBEdeben b y hal ogen, cyano, alkyl having 1
to 4 car boﬁjﬁ]gtonsgg](c'g%., ?ret hyl), or conbinations thereof, wherein in the

al kyl portion one or nore -CH2CH2- groups are each optionally replaced by
-CH=CH or -CC., ,an §_ ONe L0k v =1 G 6 Q0L 4

repl aced bywhefimgr 15 an?(ao.%gR. ,ls (ggrigaf/lp%}é%\e y ﬁ%‘%ﬁg%%&ﬂ %gféﬁil?hgenzyl ,
met hoxbie Agyi (e.4.f RY {sthalogemtdiR is demnamted eeronyichngoupxopeRz 8 piperidiny), or

aryl having 6 to 14 carbon, atdoms and which is unsubstituted or substituted
one orWhigh & substidedor WspbiieHed- al kyl , hydroxy, al koxy, al koxyal koxy, nitro,
nmet hyl enedi oxy, ethyl enedi oxy, trifluoronethyl, am no, am nonethyl,

am noal kyl , am noal koxy di al kyl am no, hydroxyal kyl . 9., hydroxynet hyl ),
hydr oxam ¢ Aesouling totarfapthirendogdiment 9 opayida H@é@}s d%‘sr:%gk%/@R;Ia%fyésa? bonyl

(e.g.. satru%tgd Référ&}%)ﬁx %?JLE)?Q%.', R* is piperidinyl which is substituted or unsubstituted.

According to a further embodiment of Formula II, R!is OR®, R? is OR’, and at least one
R’ is not H (e.g., R’ is halogen).

In a further embodiment of Formula II, at least one of R'and R? is halogen, alkyl having 1
to 4 carbon atoms, or halogenated alkyl having 1 to 4 carbon atoms, and in a further embodiment
of Formula IL, at least one R is halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl
having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, or halogenated alkoxy having 1
to 4 carbon atoms. For example, at least one of R!, R?, and the R”'s is CH3, F, or Cl, especially at

least one of R? or one of the R™s is CHs, F, or CL.
The present invention further includes compounds of Formula III:

1
e
3
2, PR
wherein

A, B and D are each N or CR’;
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et hoxycar bonyl ), cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, or
conbi nations thereof (e.g., substituted or unsubstituted phenyl and

napht hyl ,woebésyispisenyl , chl or ophenyl, fl uorophenyl, vi npCphEsayok/041068
cyanophenyl , net hyl enedi oxophenyl, ethyl phenyl, dichl orophenyl,

car boxyphenyl , et hoxycarbonyl phenyl, di nethyl phenyl, hydroxynethyl phenyl,
ni trophenyl, am nophenyl, etc.); andR10 is H or alkyl having 1 to 4 carbon
atoms, which is branched or unbranched and which is unsubstituted or

subst i t ut eR' oneisdralagen,aliyl iregng ¥ thébabematomsde.g. apthylcg), hejogenated ). and

phar maceuti cal | ceptapl e salts. thereof, kN ' and/orR2 is
OR7, and if bot ﬁuﬁhzﬁ@“% 4a%§)°ﬁftqrgs(r&57q}%ﬁ]ﬁ?%@2f ga fb%(r)lgagS Is not H

(e.g., R5 is halogen) or R4 is a saturated heterocyclic group, e.g., R4 is
pi peridinyl ,which is substituted or upsubstituted. c ' to urt her
enbodi ment Rof  Fériiplagsn. alkyl h&vm%?é%? o} %tolaﬁf?-gaﬁ{’ft@a’ %@%ﬁgﬁigﬁ?%fid
heterocyclic gr o hRifk t toFcatonitdRRd lel, N, BT, CF;)SuhORVt uted or
unsubsti t ut ed. Acgor f]%rg too (f furtheraeceélﬁbocﬁ r?erﬁmkof gts)rrml all, RLis
OR6,R2 is OR7, and at least one R5 is not H(e.g., R5 is halogen). hi a

further enmbadi ment rul - llo, I t ]FJ@FQ . | n,

al kyl havi 1 fsoarﬁlg@(gf%%%ﬁg rrlrs9 , Cagoionﬁg)?% 8%;16%% Ky ﬁ%?énégfyﬁrggﬁ car bon
atons, and in ahfius tohkercachincatbimentd thd alled porthien, Iwhictats brawbed onenbRBiched,

hal ogen, al kyl having . 1 to 4 carhon.atons al ogenat ed al kyl having 1 to 4
carbon atoms, aPRokYp %‘éﬂ’i‘?‘?’i’gﬂtﬁmfﬁaﬁr a’ﬁﬁw’lﬁ{&éflﬁ 1 lsﬁlg?%ﬁléﬁ%?%% al koxy
having 1 to 4 cgigitdt HMhe afyPporB¥AHRk 8r mefe tifRS by AAlgef, tifluorbidethgnd t he RS
sis CH3, F, or O, especially at |east one of R2 or_one of the R5's is

CH3, F, or O . ®WeOprizecaming, tallesvry § ampinprerlkylaeringy dialled#pmonts of For nul a
I11: RL DB RZAcéianatio’%sC&igreoﬂ and/or substituted in the alkyl portion by halogen, cyano,

alkyl having 1 to 4 carbon atoms (e.g., methyl), or combinations thereof, wherein
in the alkyl portion one or more -CH,CH»- groups are each optionally replaced by
-CH=CH- or -C=C-, and/or one or more ~-CTH,- groups are each optionally
replaced by -O- or -NH- (e.g., benzyl, phenethyl, phenpropyl, methylbenzyl,
methoxybenzyl, trifluoromethyl, benzyl, methylenedioxobenzyl, etc.), or

heteroarylalkyl group (e.g., pyridylmethyl), wherein the heteroaryl portion may be
partially or fully saturated and has 5 to 10 ring atoms in which at least 1 ring atom
is an N, N-O (that is N-oxide), O or S, the alkyl portion, which is branched or
unbranched, has 1 to 5 carbon atoms, the heteroarylalkyl group is unsubstituted,
substituted one or more times in the heteroaxyl portion by halogen, alkyl, alkoxy,
cyano, trifluoromethyl, CF;0, nitro, oxo, amiino, alkylamino, dialkylamino, or
combinations thereof and/or substituted in the alkyl portion one or more times by
halogen, cyano, alkyl having 1 to 4 carbon atoms (e.g., methyl), or combinations
thereof (e.g., pyridylmethyl, pyridylpropyl, mmethylpyridylmethyl,
chloropyridylmethyl, dichloropyridylmethyl, thienylmethyl, thiazolylmethyl,
quinolinylmethyl, isoquinolinylmethyl, piperidinylmethyl, furanylmethyl,
imidazolylmethyl, methylimidazolylmethyl, pyrrolylmethyl, etc.);
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R4 wherein A, B and D are eachN or CR5; Rl is hal ogen, alkyl having 1 to 4
carbon atons (e.g., nethyl, ethyl), halogenated al kyl having 1 to 4 carbon
atonms (e.w0,2086FHssCHF2, CF3), or OR6; R2 is hal ogen, alpkylusb@mionmed to 4
carbon atons (e.g., nmethyl, ethyl), hal ogenated al kyl having 1 to 4 carbon
atons (e.g., CH2 F, CHF2, CF3), or OR7; R3 is arylalkyl having 7 to 19
carbon atons (e.g., benzyl), wherein the aryl portion has 6 to 14 carbon
atons and the al kyI portion, which is branched or unbranched, has 1 to 5
carbon at o8, \Mse:ye]oalkyliavmgﬁltalmpgrbferdﬂyém 8|09rb9n§tﬂ§l% Phishddl or

i1 vor onet hy! b PR SR sB0S: TR, b SHOe kRO RARR0, ey

di al kyl am no, og ptmrrgeutﬂommoh@t@mtalmmgmvmguhsmcmmwmnm,phe al kyl
portion by hal ogen ano, al kyl YI ng to 4 carbon atons (e.g., nethyl),
or conbi nati ons°¢H @Pé s terear 65-%» $YSIPRBIYR) »kyl portion one or nore -CH CH -
groups are each optionally replaced by -CHCH or -C=C, and/or one or nore
-CH - groups are each optionally replaced b , benz>rll,

or
phenet hyl , phenprybpgting frést Hydabwmagems aminwi;b‘éWﬁbeUt@tﬁdﬁ %’F
benzyl , nethylenedl ) I Kk
pyridyl nmet hyl ), g %gxn%xog?e’taen?%aaruﬁ po?l%ﬁ{g?iq{rjfé{/&k’eédk gﬁgf‘g };" ul ly
saturated and h@ﬁrd}nteﬂlyldﬂedwm ethiylaedioxy,whiflodroatetyb 43€CFs] amnmag amumaikiyls an N,
N-O (that is N-OXIde I he rtiop, whic br.anched or
unbr anched, has 2Hif08 @Xbﬂ%ﬁ%n@%r?%@n% eegog¥c§7 %}W@rhé’& PHARHC
unsubsti t ut ed, %&iﬁ%ﬁdﬂﬁe@tr%?e a1, th&eﬁdcw@)tetaazbtbes Heteas.on(  portion by
hal ogen, al kyI cyano, tiifluoromethyl, CF30, nitro, oxo,. anino,

al kyl ami no, di anetsahmmansé)tet@mhﬁnﬁi,.hmd@w spicapheay oHkaxysaPPeYk(Ed-i n t he
P N 00 BliyfIRL Gl SeB v AP o 91, i, BARYASIMALC 4

carbon atons (e. g
alkylsulfonyl, phenoxy, tnalkylsﬂyloxy (e.g. tert-butyldimethylsilyloxy), R:-L-,

or combinations thereof (e.g., substituted or unsubstituted phenyl, naphthyl, and
biphenyl, such as phenyl, methylphenyl, chlorophenyl, fluorophenyl, vinylphenyl,
cyanophenyl, methylenedioxophenyl, ethylphenyl, dichlorophenyl,
carboxyphenyl, ethoxycarbonylphenyl, dimethylphenyl, hydroxymethylphenyl,
nitrophenyl, aminophenyl, etc.),

heteroaryl having 5 to 10 ring atoms in which at least 1 ring atom is a heteroatom
(e.g., N, S or O), which is unsubstituted or substituted one or more times by
halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy,
ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy,
dialkylamino, hydroxyalkyl (e.g., hydroxymethyl), hydroxamic acid, tetrazole-5-
yl, hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g., fert-butyloxycarbonyl,
ethoxycarbonyl), cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy,
trialkylsilyloxy (e.g. tert-butyldimethylsilyloxy), R8-L-, or combinations thereof
(e.g., pyridyl, thienyl, pyrazinyl, quinolinyl, isoquinolinyl, pyrimidinyl,
imidazolyl, thiazolyl, etc.),

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

atoms in which at least 1 ring atom is an N, O or S atom, which is unsubstituted or
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t hereof (e.g., pyridylnmethyl, pyridylpropyl, nethyl pyridyhnethyl,

chl oropyri dyl met hyl , di chl oropyri dyl net hyl, thienyl nmethyl, thiazolylnethyl,
qui nol i nwWoebésydei4sssoqui nol i nyl met hyl , pi peri di nyl net hylpcTiusc@aphross hyl ,

i m dazol yl met hyl , net hylim dazol yl nethyl, pyrrolylnmethyl, etc.);is

cycl oal kyl having 3 to 10, preferably 3 to 8 carbon atons, which is
unsubstituted or substituted one or nore tines by hal ogen, hydroxy, oxo,
cyano, al kyl having 1 to 4 carbon atons, al koxy having 1 to 4 carbon atons,
or conbi nat i ons stibseitieaf orfeer gnore tised oykaidgdn) alkpy yrdroay, alkpxy, alodyalleaybon

atonms and which i s unsubstituted or, substituted one or Lnes b

hal ogen, a!kyl,n&Fk@ﬁ%WFﬂaﬂ?§ﬂ§F?”ﬁ ?ﬁ%ﬁ?yéyﬁ%%§?m%ﬁ%bg@%ﬁﬁ%§§§ ni?ro,

met hyl enedi oxy, a&fifiheding dindK¥alkl] drhinbsIkSE talylanab3hydzokyatkyl érg.noal kyl

am noal koxy, di al kyl am'™no, hydroxyal k “Q?E.g., hydr oxynet hyl ), hydr oxam c

aci d, hpyrrol yl, fwémm@im),shygquama%{@f@é%ﬁei)lt@(ﬁhamr{g@@: GEOPRLg. | 2-(2-

t et rahydr opyran - 5- car bon
%}Qo&géaa%gin G[g:‘:_’, tXth-)buQ}IBé%yc Ea%Y lI)Wyc%HW,yoyaﬁ%:ﬁ%]%' y

(e.g., tert-butyloXxyc et ho , cyano, acyl’, t hi o,

al kyl sul finyl, aldithieuhlkgsylfinylptikylenfonyt, phetytsplfentyl pbsoxyecygloalkyl, aryl,

ter*but yl di met hyl si | yl.ox R8-L- .. or .conbi.nati.ons (e. 0.

substituted or ?Hﬁé@Pfé%@@nﬁﬁﬁﬁ§W?“ﬁg%%rH@T?&ﬁﬂapgﬁgﬁ@ﬁ§¢, such as

phenyl , nethylphﬁﬁ&&omﬁﬁﬂp?ﬁﬁﬂ@@ybm)fluorophenyl, vi nyl phenyl, cyanophenyl,
et hy

met hyl enedi oxophenyl phenyl, dichl orophenyl, carboxyphenyl,
et hoxycar bonyl phenyl , di et hyl phenyl, hydroxynet hyl phenyl, nitrophenyl,

am nophenyl, et G peerfiStR!d l%lou 2¥hdfinThd BetdiBoyclif PoREGHE shitratdd, phrtiafly | east
1 ring atomis a heteroatom(e.g., N, Sor O, which is unsubstituted or
substituted one setratsle unsanestedyanddias §&n10 vhg gioms Hpdrhasdyat leask b xipg atom

o Koxyal ko g, OSSR B TGP e SRS BRI 1 31 o

hydr oxymet hyl ), suseiopeasths; tidietbrodyeleratizyd lggoup-is unsubstituted, substituted one or
more times in the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF3,
amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g.,
hydroxymethyl), hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy,
alkoxycarbonyl (e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenylsulfonyl, phenoxy, cycloalkyl, aryl,
heteroaryl or combinations thereof, and/or substituted in the alkyl portion one or
more times by halogen, oxo, hydroxy, cyano, or combinations thereof, and
wherein in the alkyl portion one or more -CH,;CH,- groups are each optionally
replaced by -CH=CH- or -C=C-, and one or more -CH»- groups are each
optionally replaced by -O- or -NH- (e.g., pyridylethy1, pydridylpropyl,
methylpiperazinylethyl, piperidinylmethyl, pyrrolydinylmethyl,
amidazolidinylmethyl, pyrrolinylmethyl, etc.);

R’ is H, halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl having 1 to 4

carbon atoms, alkoxy having 1 to 4 carbon atoms, or halogenated alkoxy having

1 to 4 carbon atoms;
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yl, hydroxyal koxy, carboxy, al koxycarbonyl (e.g., fert-butyl oxycarbonyl,

et hoxycar bonyl ), cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
phenoxy, woizaéplissl yl oxy (e.g. ter”butyl di nmethyl silyl orgX/USRS4I041060r

conbi nati ons thereof (e.g., pyridyl, thienyl, pyrazinyl, quinolinyl,

i soqui nolinyl, pyrimdinyl, imdazolyl, thiazolyl, etc.), a heterocyclic
group, which is saturated or partially saturated, having 5 to 10 ring atons
in which at least 1 ring atomis an N, Oor S atom which is unsubstituted
or subst it uRed ot or alirpirtavinigniete 4nprtioalatrgesn whigh fisbranplest enupbragrheskand

al koxyal koxy, nitro,. 0x0 I | iflu nmet hyl ,
OF3, anm o, arm etRUngLosfHied st ARG Sne S e IRR B flpddn (e i)

hydr oxyal kyl (e QHE,, ¢tydeoyynet hyl ), hydroxam c acid, tetrazol e-5-yl,

hydr oxyal koxy, carboxy, al koxycarbonyl (e.g., tert-butyl oxycarbonyl,

et hoxyear bonyl ), cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
phenyl sul f @iyl , jPHSPLUYL haG ¥ 1%'1&Yﬂarefe@dby91 td e LB R D6imsOWhiBIDbrAakliedrvs

t hereof (e.g., piperidinyl, pyrrolydinyl”, am dazolidinyl, pyrrolinyl,

etc.), a heter ooylrrechgd pyd ngci;eqaynsubﬁémmdrprtsnbstﬁ@@cb%eytmoee etbBn i s
saturated, partial t of~ Ul r g at ons i
n whi ch at Ieasbﬁfg%¥ﬁghgggﬁﬁgghgﬁ4%&ﬁ%#éggggg?@ﬂgagﬁgnéﬁégg %@ﬁm%%g?ion is
branched or unbopatiafaliyg oaor thae -CH,OCHS graupb drreplomisin dahk chsetber-6EIE- @l ky|
group is unsubst'gatéd, bst ] %; d ope or ane times in the heterocyclic
portion by hal ogen;” &% ,%ﬁ%g%o eﬁnﬁ@R ,y%ﬁ%bxyalkoxy, nitro, oxo,

nmet hyl enedi oxy, ethyl enedi oxy, trifluoronethyl, OCF3, am no, am nonethyl,
am noal kyl , am noal koxy, dial kyl am no, hydroxyal kyl (e.q., hydroxynethyl),
hydr oxami ¢ aci dFY‘tl@"Ilkﬁd%/’éYl@g é-teyﬁs),mmbwy%mmwon@mewlmsmy‘@aﬂﬁ%yl

yl

(e.g., fert-but \Vo¥=Ts n hi 0,
al kyl sul finyl, é* y su gﬁg fn%ﬁﬂﬁé%@ﬁﬁ?@%é#%ygﬁ%26§§$q@é%f8§#t¥+ﬁm%? ,

het eroaryl or cowbtarbdn aoms.tdiexgdiyingidd 4 carbobstoisyorcbminintivms dhdrgdf porti on
one or (e.g., cyclopentyl),

cycloalkylalkyl having 4 to 16, preferably 4 to 12 carbon atoms, which is
unsubstituted or substituted in the cycloalkyl portion and/or the alkyl portion one
or more times by halogen, oxo, cyano, hydroxy, C;-;-alkyl, C;-s-alkoxy or

combinations thereof (e.g., cyclopentylmethyl, cyclopropylmethyl, etc.),

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one or
more times by halogen, CF3 OCF3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,
ethylenedioxy, cyano, or combinations thereof (e.g., methylphenyl,

methoxyphenyl, chlorophenyl, etc.),

arylalkyl in which the aryl portion has 6 to 14 carbon atoms and the alkyl portion,
which is branched or unbranched, has 1 to 5 carbon atoms, wherein the arylalkyl
radical is unsubstituted, substituted in the aryl portion one or more times by
halogen, CF3, OCF3, alkyl, hydroxy, alkoxy, nitro, cyano, methylenedioxy,
ethylenedioxy, or combinations thereof, and/or substituted in the alkyl portion one
or more times by halogen, oxo, hydroxy, cyano, or combinations thereof, and

wherein in the alkyl portion one or more -CH,CHj- groups are each optionally
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nore tinmes by hal ogen, oxo, hydroxy, cyano, or conbinations thereof, and
wherein in the alkyl portion one or nore -CH2CH2- groups are each

opti onal Iwone@mmcsd by - CH=CH or -C C~,and one or norePCCHS2004@uEPS ar e
each optionally replaced by -O or -NH (e.g., pyridylethyl,
pydri dyl propyl, nethyl pi perazi nyl et hyl, piperidinyl nethyl,

pyrrol ydi nyl met hyl, am dazolidi nyl methyl, pyrrolinylnethyl, etc.); is H,
hal ogen, al kyl having 1 to 4 carbon atons, hal ogenated al kyl having 1 to 4
carbon atons, akdplecgd havCHgCH- b10-C+ G partdlome at moss -CHz-rgadansenatasl al koxy

having 1 to 4 carpon. .atons; is H | kyl, hayvi.n to,. 4 car ,
which is branc hBBg?ﬂauﬁ ﬁ?ﬂq%ﬁgﬁ%a&a?{d%?%ﬁ" phe %@L}%@é}fepﬂp@%@r&g{%@&ﬁt ed
one or nore timpstix BER, estieh IprégyE Zhlotdphenglethyl, R7 is H or al kyl
having 1 to 12,\ﬁ£]iroef g?lgél;l?y&? to 8X£1§abﬂ§rllj ?tygms, whi cg isy{gr anched or

unbr anched and ephprylprRYlehenylgthenyl gpheaometivl RBeBOBA™Br nore times by
hal ogen, hydr ox ~dl-a : ipations thereof, and
ié{ﬂyf%%gﬁbgyetﬁ%l, ERIS b Y herBXPniRE A . 1)

wher ei n opti onal re - CH2CH2- groudps is replaced in each case by
-CH=CH or -CC (e.g., CH3, CHF2, CF3, nethoxyethyl, etc.), cycloal kyl

having 3 to 10, _preferabl af:bon ' | bstituted or
substituted oneagﬁgﬁgygn?%%gang}g?é'f;%érﬁflghékgﬁ%;%i%g%l{bggé{%%f al kyl havi ng
1 to 4 carbon atxigh is ahdubxstuied vi sipstltuted ode ommbrentimad O halogen, alégh eiraky,ons

thereof (e.g., cyclopentyl), cycloal kyl.al kyl _havi 4t 6, preferably 4
to 12 carbon at GHEOXHIER Yo, HEQ 5 ET ?}P@W¥‘6Flle§fi9i§2‘%gt’ Gﬁ’gaﬁ‘?"ﬁnﬁhe cycl oal kyl

portion and/or thgomlxksienOnidRN ARGy RondPRERn}l BB, by hal ogen, oxo, cyano,
hydroxy, C -4-alkyl, G -4-al koxy or conbi nations’thereof (e.g.,

cycl opentyl net hyl, cycl opropyl nethyl, etc.), aryl having 6 to 14 carbon

atoms, which is a'fl@?‘e%'o%%liié é‘ﬁ)&ﬁj whichoid Qe%lia{eld,t ﬁa%ﬁﬂ%aﬂﬁated or unsaturated, having

5 to 10 ring atoms in which at least 1 ring atom is an N, O or S atom, which is

unsubstituted or substituted one or more times by halogen, hydroxy, aryl, alkyl,
alkoxy, cyano, trifluoromethyl, nitro, oxo, or combinations thereof (e.g., 3-

thienyl, 3-tetrahydrofuranyl, 3-pyrrolyl, etc.), or

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom
isan 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, substituted one or
more times in the heterocyclic portion by halogen, OCF3, hydroxy, aryl, alkyl,
alkoxy, cyano, trifluoromethyl, nitro, oxo, or combinations thereof, and/or
substituted in the alkyl portion one or more times by halogen, oxo, hydroxy,
cyano, or combinations thereof, and wherein in the alkyl portion one or more -
CH,CHj,- 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- (e.g.,
pyridylethyl, pydridylpropyl, methylpiperazinylethyl, etc.);

R®  isH,
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nore tinmes by hal ogen, CF OCF3, al kyl, hydroxy, al koxy, nitro,

nmet hyl enedi oxy, ethyl enedi oxy, cyano, or conbi nations thereof (e.g.,

met hyl phewgl2posmsidsexyphenyl , chl orophenyl, etc.), aryl alPkyluscovsiotpiosdh t he
aryl portion has 6 to 14 carbon atons and the al kyl portion, which is
branched or unbranched, has 1 to 5 carbon atons, wherein the arylal kyl

radi cal is unsubstituted, substituted in the aryl portion one or nore tines
by hal ogen, CF3 QOCF3, al kyI hydr oxy, al koxy, nitro, cyano, nethyl enedi oxy,
et hyl enedi oxy, orlkyldnwingditp Snsreferablebta 4 eariématosmbativh istustbisitdtb@oa! Kyl

portion one or 0 dr no or conbi nati ons
tiiereof, and mn%{{bgtﬂ%{elﬂ%%? ?yma’f%ﬁesg’éfr‘]@r"@ﬁn %é‘%ﬁn@k“éa ¥ 8P, Olyr oups ar e
each opti onal | yr epitacadndiherdoH et mohyl @Na: pro@?ﬁe@r)e or more -CH 2- groups
are each optionally replaced by -O or . “phenyl et hyl ,

phenyl propyl, phenyl butyl, nethoxyphenylethyl nethoxyphenylpropyl

chl or ophenyl et hydikvighl rogg

phenoxybutyl, chl o};o ﬁlgno et h%ﬁh@%lﬁgr o%gﬁwiﬁﬁ%?ﬁqﬁf%% f‘yy to8,
partially unsat uiprde Yﬂb‘lv)@a]bqu atorys (g, hisrethylpnting,@tch4 car bon at ons, which
IS unsubstituted or substltut ed one or nore tinmes by hal ogen, alkyl,

al koxy, hydroxy, nitro, cyano, oxo, or conbinations thereof (e.g.

cycl ohexenyl, c ya:lbanimxfaﬂrs&tm;aked dattdayuld- alkybgrb@ghwﬁé@ﬁﬁﬂ@&m&c thoh ha8

het erocyclic gr iich is sat urated, partially satur unsat ur at ed,
having 5 to 10 r%J ﬁd‘*{ﬁﬁ’ﬁﬁ S @t dhe alkylperion hes 1 jte§ carbematoms canchwhichior S

atom which is uﬂﬁﬁﬁéﬁtdtédﬁr%%s%rtut&‘ BﬁatférEM ?lgth@ Q:QrbBF]{/ Fﬁg'iﬁrt]tohnzﬁﬁ 8y ml(;ll%l ogen,

hydr oxy, aryl, aIkyI al koxy, cyano, tr| | uor onret , 0XO0,

conbi nat i ons t heiesfyhalogen, atkyltaHioxpmitro,3:yama, vabywticofibinatiys th&ep?(el’g)J yl,
etc.), or a het QENS 65 lfﬂe up, wherein the heterocyclic portion is
saturated, parti IIy sa ura €d orf unsaturated, and has 5 to 10 ring atons

in which at least 1 ring atom

cycloalkyl having 3 to 10, preferably 3 to 8 carbon atoms, which is unsubstituted
or substituted one or more times by halogen, hydroxy, oxo, cyano, alkoxy, alkyl

having 1 to 4 carbon atoms, or combinations thereof (e.g., cyclopentyl),

cycloalkylalkyl having 4 to 16, preferably 4 to 12 carbon atoms, which is
unsubstituted or substituted in the cycloalkyl portion and/or the alkyl portion one
or more times by halogen, oxo, cyano, hydroxy, alkyl, alkoxy or combimations

thereof (e.g., cyclopentylmethyl, cyclopropylmethyl, etc.),

aryl having 6 to 14 carbon atoms which is unsubstituted or substituted one or
more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro,
methylenedioxy, ethylenedioxy, trifluoromethyl, amino, aminomethyl,
aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g., hydroxymethyl),
hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarboryyl (e.g.,
tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio, alkylsul finyl,
alkylsulfonyl, phenoxy, cycloalkyl, aryl (e.g., phenyl, naphthyl, bipheny/1),
heteroaryl or combinations thereof (e.g., substituted or unsubstituted phenyl and
naphthyl, methylphenyl, chlorophenyl, fluorophenyl, vinylphenyl, cyanophenyl,
methylenedioxophenyl, ethylphenyl, dichlorophenyl, carboxyphenyl,
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is an N, Oor S atom and the alkyl portion is branched or uribranched and
has 1 to 5 carbon atons, the heterocycl e-al kyl group is unsubstituted,
subst i t utwo 2005060¢58n0re tinmes in the heterocyclic porti eaThs26valooges, OCF
3, hydroxy, aryl, alkyl, alkoxy, cyano, trifluoronethyl, nitro, oxo, or
conbi nati ons thereof, and/or substituted in the alkyl portion one or nore
ti mes by hal ogen, oxo, hydroxy, cyano, or conbinations thereof, and wherein
in the al kyl portion one or nore - CH2CH2- groups are each optionally

repl aced by - CHefBiokyarbon@iphenyddimethslpbenykdrydrox@rizthytphenydsniphemabh
optionally repl aced -OQ. or -NH (e.g., pyridylethyl, pydridyl propyl,
nethylpiperazinﬁW@Fﬁ@%ﬁﬂé?%L); is Halkyl having 1 to 8, preferably 1 to 4
carbon atons, which is unsubstituted or substituted one or nore tinmes by

hal ogen, C -4-alkyl, G -4-al koxy, oxo, or conbinations thereqf ..,
methyl, ethyl, préiylhaging 7yio 13 cR5pmAORS: wefapéhw%d?ﬂr%%%érﬁéﬁﬁ‘ ﬁ(?ée‘%‘ﬁ‘ al kyl
portion has indgp da?lattlllé’alﬂ‘){litpgftfby, RhRh & Bhhed of hiftarBED BRs Rlo8TBabeNn.-

di mret hyl am no, etc.), a par unsat urated carbocycl e-al kyl group

wher ei n t he car btwmscivherepothe prytaliyd sadical &5 ubgubstitubrdror stlestitutedh dn thigeargl ky|

portion has 1 to 5. carbon _atons n i ch.d n St . htut ed,
preferably in t ﬁgélt?gr ‘E{{?&?&WT&E%{%F f’l}' g%l\,é\g%lhglﬂél%%&nr%ﬁr[gg’ (?#%éﬁ%y%ﬁg? 6&%2%?}1
al kyl, al koxy, gikok, anti&rikylaiao, dilkgaminonat doatbéndtioas thefeof, endjor
cycl ohexenyl net hyl , etc.)., cycloal kyl having 3 to_1 referably 3 to 8
carbon atoms, whRRsHityted ‘é?r@%ﬁgft’liW%y&a?‘?ﬁ%ﬁyﬁﬁ%ﬁg‘d?%ﬂ@%{ to ?aé%?? nmes by
hal ogen, hydr OXy Q%@ SYRIY), ofbdiAMidatiodl iéteoRaMicRdn #n he atkyLdrOn oak efs, or
conbi nati ons t her eof (ge. g., Ccyclopentyl), cycloal kyl al kyl "having 4 to 16,
preferably 4 tonkgecGHiidh- groavps arewh¢hcdptiongllyineplaersk bt -G rorstb§ti t uted in
t he cycl oal kyl portion and/or e_al kyl t et by BSHPY
hal ogen, oxo, c?’é‘?‘( r,mheyocfrn&%f/ , Cg? "k%P?p%alr?(%%% Ogﬁ&éo%?pg%te?gkso s

(e.g., benzyl, phenethyl, phenpropyl, methylbenzyl, methoxybenzyl,

trifluoromethyl, benzyl, methylenedioxobenzyl, etc.),

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
5 to 10 ring atoms in which at least 1 ring atom is an N, O or S atom, which is
unsubstituted or substituted one or more times by halogen, alkyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, amino,
aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyatkyl (e.g.,
hydroxymethyl), hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy,
alkoxycarbonyl (e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, cycloalkyl, aryl, heteroaryl or
combinations thereof (e.g., pyridyl, thienyl, pyrazinyl, quinolinyl, isoquinolinyl,
pyrimidinyl, imidazolyl, thiazolyl, etc.), or

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially

saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom

isan N, O or S atom, and the alkyl portion, which is branched or unbranched, has
1 to 5 carbon atoms, the heterocycle-alkyl group is unsubstituted, substituted one
or more times in the heterocyclic portion by halogen, alkyl, alkoxy, cyano,

trifluoromethyl, CF;0O, nitro, oxo, amino, alkylamino, dialkylamino, or
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t hereof (e.g., cyclopentyl nethyl, cyclopropylnethyl, etc.), aryl having 6
to 14 carbon atons which is unsubstituted or substituted one or nore tines
by hal ogewo 2aéspli4sshydr oxy, al koxy, al koxyal koxy, ni tropCraishy4@nmas oxy,
et hyl enedi oxy, trifluoronethyl, am no, am nonethyl, am noal kyl,

am noal koxy, di al kyl am no, hydroxyal kyl (e.g., hydroxynethyl), hydroxamc
acid, tetrazole-5-yl, hydroxyal koxy, carboxy, al koxycarbonyl (e.g.,

fert- butyloxycarbonyl et hoxycar bonyl ), cyano, acyl, aIkyIthlo

al kyl sul finyl, aémblhsmdﬂsdmgrtqfapdfeh@ﬂoytltu@?@h@aﬂ jagte, tumsyn theeallgyl Poﬁlﬁéﬁyl

D X S O TR D) Bt 1
fl uor ophenyl , VtHéYéo@(@Qyt dyjaﬁétﬁjzlhpﬁ;dlylpw@ﬂ hyéthylpﬂdylmﬂiyhm;d), et hyI phenyl ,
dlchlorophenyl car boxyphenyl , et hoxycar bonyl phenyl, di net hyl phenyl,
hydr oxynmet hyl phenyl , ni trophenyl am nophenyl, etc.), arylalkyl having 7 to
19 carbon atons; é"éﬂ?ﬁl@b&% &ea&{rédéntlaﬁﬁﬁah@@ac‘ﬁ@alﬁhﬁuﬁg)l 143 6@5&9&0@5 eMereand t he
al kyl portl on, v&n ranched unbranched, has 1 to car bon_at ons,
wherein the aryba¢ kIthOIrea@HzagmuES aumwbgpilqn@ﬂ@aer%aceébbs@nr& e~ r¥Prhe aryl
portion, one or b¥H@ 0g¢ fl t EANRTE (ﬁNHrO am no,
al kyl, al koxy, al d égf Kyl am ngb (F(:')i %lg{"@:@? ?odnbl na?ﬁ)ns t Her eof ,
and/ or substi t UOEIDNH, INHC@DIWSCOM{JSESM{ haNBGENH-,c Cand]S@d-kyl having 1
to 4 carbon atons .9.., nmethyl r ati t |n in the
al kyl portion or&é\%{%r@go%dﬁa (5;9‘) gts)d‘ - 'Cg'gi)n @ﬁﬁ%ﬂaﬁ@ repl aced by
-CHCH or -C COHZ@F%CHE NHneor omrc%-@ﬂsogmpgm@m;ma@acpmﬂma,l Iy

repl aced by -O or benzyl enet hyI henpro met hyI benzyl
met hoxybenzyl , fNH&QﬂE@(ggNH @Bénz 2-&?{3 %‘IZC

het er ocyclic gr QHP. %?20’ ﬁétﬁg Ogagt(tl%%&y satur ated or unsatur at ed,
ne |n

having 5 to 10r|ng east ring atomis an N, Oor S
atom which is

R’ is H,

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;-s-alkyl, C;-4-alkoxy, oxo, or combinations thereof (e.g., methyl, ethyl,
propyl, etc.),

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the aryl
portion, one or more times by halogen, trifluoromethyl, CF30, nitro, amino, alkyl,
alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or
substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
atoms (e.g., methyl), or combinations thereof, wherein in the alkyl portion one or
more ~-CH,CH,- groups are each optionally replaced by -CH=CH- or -C=C-,
and/or one or more -CH,- groups are each optionally replaced by -O- or -NH-
(e.g., benzyl, phenethyl, phenpropyl, methylbenzyl, methoxybenzyl,
trifluoromethyl, benzyl, methylenedioxobenzyl, etc.), or
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unsubstituted or substituted one or nore tinmes by hal ogen, alkyl, hydroxy,
al koxy, al koxyal koxy, nitro, nethylenedi oxy, ethylenedi oxy,

trifl uor owetngdos14sai no, am nonet hyl, am noal kyl , am noalPkwrs2oodioadoky | am no,
hydr oxyal kyl (e.g., hydroxynethyl), hydroxam c acid, tetrazol e-5-yl,

hydr oxyal koxy, carboxy, al koxycarbonyl (e.g., fert-butyl oxycarbonyl,

et hoxycar bonyl ), cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
phenoxy, cycloal kyl, aryl, heteroaryl or combi nations t her eof (e g.

pyridyl, thienyhryl bewn@6 twyll4 cachsmmmrlmeylld whigloigwingubistivwgad, or pybstittedh QWIOT

i m dazol yl, thiazol et.c I er oG cIe 0,

het er ocy%:ll i ¢ pofr %mf:s bysheﬁl%ﬁpg éla‘/? kB’?f‘Pﬁ aﬁ‘ a@ J%{lko%gl Mg?fn‘?éz}? (ré}éétaé ’and
has 5 to 10 ri nghsef&modyiriftuogdnaliyl) 8iab, ahﬁmmgetayloamnmaﬂxm, Nm@aﬂmxys at om
and the al kyl portion, which is hranche ﬂq&%@ hed, . has %F 1 qrbon
atons, the hete@@&?ﬁﬁ@mth@Pxﬁﬂﬁﬂéegsh Bﬁﬁgﬁ Y oxaisAFidy 83@’

more times in tﬁfdrng}aﬁ{&?y b oy Pk xyBRbEN k@goﬁﬁzﬂbutﬂb%))ﬂarboﬁﬂ}(oxy cyano,

trifluoromethyl 0Xx0, am no, | am no | kyl am no,

or combi nat i ons Bﬂlexmfboayi&ilcaﬂn% a%é,t alleydthi a%buHthﬁH@lsﬂﬂf%é qrﬁom@aaww

portion by hal ogen r , methyl),
or conbi nati onsg’[ ﬁdé)ﬁ g ” gStf“t,e yri \éﬁﬁﬁut% %é‘?enyl %%éﬁp?%g{;ﬁy{ﬁegﬂ’

met hyl pri dyl met iylbropiéngl, )ﬂuor@henﬁ,l vmggﬂmdnghdymmerﬂ'l \mﬂﬂ@r}u&nedﬂokmﬁani'lc radi cal
having 1 to 8 carbon atopg. wherei r

optionally repl@@@Emﬁﬁd‘gaﬂmmE?mWP§$£°Xﬁ’ o0, éi@ﬁ@M%og%éﬁﬁéQ ﬂN%%@Eﬁ[
-CO, -Ce-, ot b W'@hmn h%ﬁleﬂc AHICOO-, - SCONH-,

- SCSNH-, -NHCSN ym n?m NHCO (e.g., )0- CH2-, -CO, -COO,
-O0CO, -CO NH, -NH-CO - CHZCHZCHZ NH CO-, - CH2- CHZO

- SC2- NH CHpgHp P-NH CO-, - CO-NH CH2-, - SO2- NH
- CH2- NH- so%" 1&26&2@‘@%2“@5 M ., - CONHSO 2-, - SPNHCO, etc.): and
Ri 9y is H,

if A, B and D are each CR’, then either

at least one of R'and R? is halogen, alkyl having 1 to 4 carbon atoms, or

halogenated alkyl having 1 to 4 carbon atoms,
at least one R’ is halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl
having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, or halogenated  alkoxy
having 1 to 4 carbon atoms, or
R* is a saturated heterocyclic group; and

pharmaceutically acceptable salts thereof.

In Formulas I -III, R is preferably halogen (e.g., F) or is preferably OR®, e.g., wherein R®
is alkyl (e.g., methyl), or halogenated alkyl (e.g., CHF,), or.

In Formulas I -III, R? is preferably halogen (such as F or Cl) or OR’, e.g., wherein R is
alkyl (such as methyl, ethyl, isopropyl), cycloalkyl (such as cyclobutyl or cyclopentyl),
cycloalkylalkyl (such as cyclopropylmethyl), a heterocyclic group (such as tetrahydrofuranyl), or
halogenated alkyl (e.g., CHF,).

In Formulas I -III, R? is preferably arylalkyl, especially benzyl, or heteroarylalkyl,
especially pyridylmethyl, thiazolylmethy! or pyrimidinylmethyl, which in each case is
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al kyl having 1 to 8, preferably 1 to 4 carbon atons, which is branched or

unbranched and which is unsubstituted or substituted one or nore tines with

hal ogen, WD 2005/mld4sgl , C - 4-al koxy, oxo, or conbi nati on®ctrhuse@ain4(06s g. ,

met hyl , ethyl, propyl, etc.), arylalkyl having 7 to 19 carbon atons,

wherein the aryl portion has 6 to 14 carbon atons and the al kyl portion,

whi ch is branched or unbranched, has 1 to 5 carbon atons, wherein the

arylal kyl radical is unsubstituted or substituted, in the aryl portion, one

or  nor eubstites dyypndisiityeed, Farrexémpley RvemibelbenGSF 3 yridylmethylawhith in edckithse

al koxy; ' | kyl ami no, di al kyl am no, or conbi nati ons thereof, and/or

substiFﬁﬁg%ﬂﬁﬁdsmg%g&WVﬂe ortion by hal ogen, cyano, alkyl having 1 to 4

carbon atons (e.g., methyl), or conbinations thereof, wherein in the alkyl

portion one nore - CH2CHZ2- groups are each optionally replaced by - CH=CH

or -CsC, a Owluf?ﬂéal&}Hn%r’éprfcfﬂzglygwdeykylaa@l, stpatshor a hetetogyelisigraured by

- O or whithHs éi®stituted B8 BZbstitRRE kY i lespeci

met hoxybenzyl , trffluorpn%%hyV&ﬁgénf@?ﬁgﬁﬁgﬁgpéﬁgg?§§gégﬁ§§$¥e@%@@y? oraryl

havi ngPlenyb imepch grsssnbsiiteed omumdubstitutérl. | WhemB Uis phenylitthelpefersd babstitushad one

or nor L ,.al kyl,  hyd y, al koxy, al koxyal koxy, nitro,

nethyI%ﬁ%g¥g§§?%gp%%?gﬁgﬁF%§§¥QaP@%fL’ onet hyl, ami no, ami nonet hyl,

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

hydr oxam c jd, tetr | er5-yl, hydroxyal koxy, carboxy, al koxycarbonyl

(e.qg., ter t]?l&'lffp?}ﬂ&% @gfﬁo%fﬁ ?%%Pﬁé%?f]@&l%@ﬁ@lkylg argly ahhetgregyclic rdup, which,

al ky! siglstitnyituteddrkibsstifudsaly bartill iRk 1088 el 3 € g iLyted or
~ D O B I e Do B bt

unsubstituted phenyl and napht hyl’, I*or
f | uor optFasfysase sbstufsKer pnsubeyiziedpNrenIR  isphdnyl, érequiéfercaphbatiuentetiey | pheny!
Py dr o T T R o hophenyl | ete.): and wherein Rl is CR6
and/or R2 is OR7; and
According to further embodiments of Formulas I -III, R* is at least monosubstituted by

R®-L- in which L is a single bond or a divalent aliphatic radical having 1 to 8 carbon atoms

wherein at least one -CHy- group is replaced by -SO,NR®, -NR9-, - NR9CO-, - CONR’-, -CO;-,

-CONHSO,~, -SO;NHCO-, -SO»-, or -NR’SO,- (e.g., the replacement may result in the divalent

radical having no carbon atoms, i.e., where it is a single -CH,- group which is replaced by -

SO,NR’ or -NR’O;-).

In Formulas I -IIT, R® is preferably methyl, ethyl, propyl or phenyl, which in each case is
unsubstituted or substituted.

In another embodiment, in Formulas I -III, R is H, alkyl having 1 to 4 carbon atoms, or

aryl.
In a further embodiment, in Formulas I -IIL, R is preferably H, F or methyl.
According to a further aspect of the invention, in Formula I or Formula I, R'is CORS,
CONR® or NR®COR.
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if A, Band D are each CR5, then either at |east one of Rland R2 is

hal ogen, al kyl having 1 to 4 carbon atons, or hal ogenated al kyl having 1 to
4 car bon wbaems/06ad58] east one R5 i s hal ogen, al kyl havi ngci/useood/ocaspon
atons, hal ogenated al kyl having 1 to 4 carbon atons, al koxy having 1 to 4
carbon atons, or hal ogenated al koxy having 1 to 4 carbon atons, or R4 is a
saturated heterocyclic group; and pharmaceutically acceptable salts
thereof. hi Formulas | -11l1, Rl is preferably halogen (e.qg.,_ F) or, is

pr ef er abl y ACRSrding tg a,fumtaeament d26hé ipvaitioy) in Fermula TneForpiula IR s §IQRjenat ed

al kyl mor hi Formulas | -111, R2 is preferably hal ogen (such
as F 6&ﬁ8§3 3ﬁygé§3 wherein R7 is aIkyI (such as nethyl, ethyl,

i sopropyl), cycIoaIkyI (such as cycl obutyl or cyclopentyl), cycloal kyl al kyl
(such as cycl opropyl methyl), a heterocyclic group (such as
tetrahydrofuranyl), or hal ogenated al kyl (e.g., CHF2). In Formulas | -111,
R3 is prefar, I I d 5 : yl,
espeC|aIIy%b%$F fﬂaﬁﬁ%hFXaqﬁlazo @k%?ﬁ@?mﬁgkéﬁgﬁﬁ?gf%ﬁﬁﬁggﬂi%k whi ch in
each campoursisabsrdingtetie dormsubsaid Vit ed. For exanpl e, R3 can be benzyl or
pyridyl methyl, which in each case is substituted or unsubstituted. In

Formulas | and I, R4 is preferably cyclgalkyl, aryl, heteroaryl or a
heterocyclic @t ich is smpstitutedR Rsypstitutey, particularly
cycl ohexyl, pi per din , or phenyl, especiallly enyl, in each case
substituted or jupsubsiituted. Wien R4 is p L Athe preferred substituents

are hal ogen, &fbox#, ¢ o, tetrazole, Rind/ oA"L-R8—Fi Formulas | and 11,
R4 is also preferably c oal kyl, aryl, or a heterocyclic group, which is
substituted or unsubstituted, particularly cyclohexyl, piperidinyl, or
phenyl, especially phenyl, in each case substituted or unsubstituted. Wen

R4 d} S vﬂ{} ly, Bt BERPIE RY JBERS YRS A HRALB0R! B FoRRRRN Yr FEXANTL. takr azol e,
and/ or
compounds of Formulas IV and V not only have PDE4 inhibitory activity, but also are useful as
intermediates for preparing compounds of Formula I or Formula II in which R?® and R* are both

other than H.

In addition, preferred compounds of Formula I are those of subformulas V1, VII and VIII

Y' =
A N//\\(:.> VIl R A w I I Vil
I { R* D

wherein A, B, D, R, R%, and R* are as defined in Formula I and one or two of A’, B’, D’, and E'
is N or N-O and the others are each CH, and Y'is S, O, NH, or N which is substituted (e.g., by

alkyl or halogenated alkyl). Preferably, B’ is N or N-O. Also, R* is preferably phenyl which is
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According to further enbodinents of Formulas | -111, R4 is at |east
nonosubstituted by R8-L- in which L is a single bond or a dival ent

al i phat i cwoadesosli4skaving 1 to 8 carbon atons wherei n at pceastooaneoeCH2-
group is replaced by -SO2NR9, -NR9-, - NROCO, - CONR9-, -CO2-, -CONHSO2-,
- S2NHCO-, -S2-, or -NROSO2- (e.g., the replacenent may result in the

di val ent radi cal having no carbon atons, i.e., where it is a single -CH-
group which is replaced by - SO2NRO or -NRO2-). In Formulas | -111, R8 is
pr ef emalHtijutedornisybseitthed. Preferosdydhenyl spbstitnents awh¢ashoxyncysmehtetagole ang/or L-

unsubsjfzi tuted or substituted. hi another enbodinment, in Formulas I -111, RO
is H "al kyl having 1 to 4 carbon atons, or aryl. In a further enbodi nent,
in For mul ag\cbordingl to Rerthes dep&tsriadlsonipoukdsobf Methyle. I A¢ CRoraiuhagIl ara ifiur t her
aspect of the invention, in Formula | or Formula Il, Rlis COR6, CONR6

Or NR6 @esetdrnge with dhaollowmg sppfofwla: aspect of the invention, in Formula | or
For muh@a ik, R2 iaSig FROONR6 O NR 6COR 10. According to a further aspect
of the’invention there 1$ provided a genus of novel conpounds according to
the Forrmul as | VBand VarcRach iRdgpemlantty€R), FT A'° Ft N- R H wherein A, B, D,
Rl, R2, R3, and,kr4 4fe as defined above in Formula | or Formula Il. The
conpounds of FOMSIQ ’l'V and V not only have PDE4 inhibitory activity, but
al so are usef ul RAss haddgenoweORAt es for preparing conpounds of Formula | or

Formula Il in which R3 and R4 are both other than H, In addition, preferred
conpounds of FoRmid Byridy eéhxlh%%‘sqwséuﬁf?o@ﬁmuago%wﬂavn and VI 11

R*is aryl, cycloalkyl, or a saturated heterocyclic group, in each case
substituted or unsubstituted,
R’ is H, halogen, or alkyl which is substituted or unsubstituted,
RS is alkyl which is substituted or unsubstituted, and
R’ is alkyl, cycloalkyl, cycloalkylalkyl or a saturated heterocyclic group,
in each case substituted or unsubstituted.
Ib,IITb AisNor CR’,
B and D are each independently CR®,
R'is OR’,
R? is halogen or OR’,
R? is pyridylmethyl, fluorobenzyl, or 2,6-difluorobenzyl,
R* is phenyl, which is unsubstituted or substituted, e.g., substituted by
carboxy, cyano, tetrazole, and/or L-R?,
R’ is H, halogen, or alkyl which is substituted or unsubstituted (e.g,,
CHs),
R® is alkyl which is substituted or unsubstituted, and
R’ is alkyl, cycloalkyl, cycloalkylalkyl, or a saturated heterocyclic group,
in each case substituted or unsubstituted.
Ic, Illc Ais Nor CR’,
B and D are each independently CR®,
R'is OR’,
R? is halogen or OR’,
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BRANRDBYLRANVII R ANVIII k /> Nwherein A, B, Db Rl, R2, and
R4 are as defined in Fornula | and one or two of A, B', D, and E is N or
N- O and twe 2admsi4s8are each CH, and Y is S, O NH, or RC®Se#4i0$1068
substituted (e.g., by alkyl or hal ogenated al kyl). Preferably, B is N or
NO Also, R4 is preferably phenyl which issubstituted or unsbstituted.
Preferred phenyl substituents are carboxy, cyano, tetrazole and/or LRS.
According to further aspects, the conmpounds of Fornula | or Fornmula Il are
in accordance WRE ks pynidyoithydyilurgolnnylo?. mdifiuorobenzyli3-a A is N or CR5, B and

D are each i ndependent | RL i is hal ogen or OR7, R3 is
pyri dyl met hyl , %F%f%%%%%ﬁ?s'gwl%%gﬁ%%hygrzobenzyI , R4 is aryl, cycloal kyl,
or a saturated Réiesteayicivhichdy mspbstititedacdubstitsied, substubitittted bpr

unsubstituted, R5 is H hal ogen, or alkyl which is substituted or
unsubsti t ut ed, R@bP’gﬂéYWiteﬁg?O&?aaﬂmg{jﬂ%ﬂtut ed or unsubstituted, and R7 is

al kyl, cycl oal kyb js §yielaah kotlafdyk whidhis subsalutedal essuBsitele@¢y gl i ¢ group, in
each case substituted or unsubstituted. Ib5I11lb Ais N or 5, B and D are
each i ndependentUHz),CR5,

R® is alkyl which is substituted or unsubstituted, and
R’ is alkyl, cycloalkyl, cycloalkylalkyl, or a saturated heterocyclic
group, in each case substituted or unsubstituted.
Id, 11Id AisN,
B and D are each independently CH,
R'is OR’,
R? is halogen or OR’,
R® is pyridylmethyl,
R* is unsubstituted cycloalkyl, aryl which is substituted or unsubstituted,
or piperidinyl which is substituted or unsubstituted,
RS is unsubstituted alkyl or CHF,, and
R’ is alkyl, cycloalkyl, cycloalkylalkyl or tetrahydrofuranyl, in each case
substituted or unsubstituted.
Ie, ITle AisN,
B and D are each independently CH,
R'is OR’,
R? is halogen or OR’,
R? is pyridylmethyl, 5-thiazolylmethyl, or 5-pyrimidinylmethyl,
R* is unsubstituted cycloalkyl, aryl which is substituted or
unsubstituted, or piperidinyl which is substituted or unsubstituted,
RS is unsubstituted alkyl or CHF,, and
R is alkyl, cycloalkyl, cycloalkylalkyl or tetrahydrofuranyl, in each
case substituted or unsubstituted.
If, TIIf AisN,
B and D are each independently CH,
R'is OR’,
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Rl is OR6, R2 is halogen or OR7, R3 is pyridylnethyl, fluorobenzyl, or
2,6-di fluorobenzyl, R4 is phenyl, which is unsubstituted or substituted,
e.g., subsvDiveseedssBY car boxy, cyano, tetrazole, and/or PCRAIS2008/04B6H,

hal ogen, or al kyl which is substituted or unsubstituted (e.g., CH3), R6 is
al kyl which is substituted or unsubstituted, and R7 is al kyl, cycl oal kyl,
cycl oal kyl al kyl, or a saturated heterocyclic group, in each case
substituted or unsubstituted. Ic, IHO Ais Nor CR5 B and D are each

i ndependent | y CRB,lS}B;logieﬁom&,’ R2 i s hal ogen or OR7,R3 is pyridyl nethyl,

fl uor obenzyl , 8- d| fl uor ob % - thiazolyl methyl, or

5- pyri m di nyl me’tRh% -prud 'g nyI V\/ni ch is unsubstituted or substituted,
e.g., substitutgﬁ ﬁ%r GIkAHI6h istsbstianed 6 unsibtioned, oR8, R5 is H,

hal ogen, or al ky i ch |s substltuted or unsubstituted (e.g., CH3), R6 is

al kyl which is su,madmvhwleldh dvsubsifuied of wnstbiiutethd R7 is al kyl, cycl oal kyl,
cyeloal ko a1 K ool By R HLFAR (U5 PHOgHELhE agoup, n each case
i ndependent | y CR iflkylscyoRalkyl, cycloalkylalkyl or tetrahydrofuranyl in each case
substituted or unsubstituted.
Ig, lllg AisN,
B and D are each independently CH,
R' is OR’,
R? is halogen or OR’,
R? is 3-pyridylmethyl, 5-thiazolylmethyl, or 5-pyrimidinylmethyl,
R* is cyclohexyl, phenyl which is substituted or unsubstituted, or
piperidinyl which is substituted or unsubstituted,
R® is unsubstituted alkyl (e.g. CHs) or CHF,, and
R’ is alkyl, cycloalkyl, cycloalkylalkyl or tetrahydrofuranyl, in each
case substituted or unsubstituted.
Th, IITh A is N and B and D are each independently CR5,
R' is OR®,
R%is OR’,
R? is heteroarylalkyl (e.g., pyridylmethyl),
R* is heterocyclic group (e.g. piperidinyl), which is unsubstituted or
substituted, e.g., substituted by alkyl, alkylsulphonyl, and/or acyl such as
unsubstituted or halogen substituted benzoyl,
R’ is H, halogen, or alkyl which is substituted or unsubstituted (e.g., CHs),
R® is alkyl, ,
R’ is alkyl, cycloalkyl, or cycloalkylalkyl, in each case substituted or
unsubstituted.

According to further aspects, the compounds of Formula II and Formula III are in

accordance with the following subformula:
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R2 is halogen or OR7, R3 is pyridylnmethyl, R4 is unsubstituted cycl oal kyl,
aryl which is substituted or unsubstituted, or piperidinyl which is

subst i t utwod 2005/06ms8bstituted, R6 is unsubstituted al kyl pam/uSkho2/ 0468l R7 i s
al kyl, cycl oal kyl, cycl oal kyl al kyl or tetrahydrofuranyl, in each case
substituted or unsubstituted. le, e Ais N, B and D are each independently
CH Rl is ORG, R2 is halogen or OR7, R3 is pyridyl nethyl,

5-thiazolylmethyl, or 5-pyrimdinylnmethyl, R4 is unsubstituted cycl oal kyl,
aryl whiachlai s suBbsBiahdDeate esichundapbisichtlCelj, or pi peridinyl which is
substituted or ;ﬁsu dtuted, R6 is unsubstituted al kyl or CHF2, and R7 is

al kyl, cycl oal k boal kyl al kyl or tetrahydrofuranyl, in each case
substituted or un%mb&ﬁmyuted If 1Il1f Ais N, B and D are each
i ndependently CH, Rl is OR6, R2 is _halogen or OR7, R3 is 3-pyridyl methyl, R4

i s cycl ohexyl, pgeﬁywnﬁﬂﬁ@ﬂnd§h®uﬁﬁﬁﬂduﬂéé<bﬂuwnbub§1|tuted or piperi dinyl
which is SUbStItNQﬁq 5&HH§M@ hﬁ%ﬁfgunﬁg E%élﬁﬁﬂllbstltuted al kyl (e.g. CH3)

or CHF2, and R7 I 5 a cyc cyc al kyl or tetrahydrofuranyl,
in each case R®is alkyl Whlch is substltuted or unsubstituted.
ITb, IIb A, B and D are each independently CH,
R'is ORS,
R*is F or Cl,

Ris pyridylmethyl, fluorobenzyl, 2,6-difluorobenzyl, 5-
thiazolylmethyl, or 5-pyrimidinylmethyl,
R* is aryl which is substituted or unsubstituted, and
RS is alkyl which is substituted or unsubstituted.
Ilc, Illc A, B and D are each independently CH,
R'is ORS,
R*isForCl,
R’ is 3-pyridylmethyl,
R* is phenyl which is substituted or unsubstituted, and
R®is CH;.
114, II1d A, B and D are each independently CH,
R'is OR’,
R%isFor Cl,
R? is 3-pyridylmethyl, S-thiazolylmethyl, or 5-pyrimidinylmethyl,
R* is phenyl which is substituted or unsubstituted, and
R®is CH.
IIe, Ille A, B and D are each independently CR®,
R! is halogen (e.g., B,
R*is OR/,
R? is heteroarylalkyl (e.g., pyridylmethyl),
R* is phenyl, which is unsubstituted or substituted, e.g., substituted by

carboxy and/or halogen such as Cl,
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substituted or unsubstituted. Ig, Ug Ais N, B and D are each

i ndependently CH, Rl is OR6, R2 is halogen or OR7, R3 is 3-pyridyl nethyl,
5-t hi azolwbrretsdngii4ssor 5-pyri m di nyl methyl, R4 is cycl ohexylus2@aemoks whi ch
is substituted or unsubstituted, or piperidinyl which is substituted or
unsubstituted, R6 is unsubstituted alkyl (e.g. CH3) or CHF2, and R7 is

al kyl, cycl oal kyl, cycl oal kyl al kyl or tetrahydrofuranyl, in each case
substituted or unsubstituted. Ih, Ih AisNand B and D are each

i ndependent | y CRS jis Rlhalage@R6, 2132 whichGRuybstBtddor osubstitatedi(@kk ¢k e. g. |
pyridylmethyl), R4 is heterocyclic group (e.g. piperidinyl), which is
unsubsti tuted oPmiubstituted, e.g., substituted by al kyl, al kyl sul phonyl,

and/ or acyl suclR’asalkylsesidaikiylticgclosikyllklyh oen sstutasdd Hetet@gcliegpoyl , RS is H,
hal ogen, or al kyl which %éwsu stituyted or uns bstitﬂéed e.g., CH3), R6 is
alkyl, R7 is al kg, terahydrofranyl), insachcase sphskipfed qrpsubsiiuiedc " case

substiﬁﬂjpﬁd or unsubsits Litad infeandiiy@r’o further aspects, the conpounds

of Formula Il andl-ForguIa I'l'l are in accordance with the foll ow ng
subfornmul a: Ha, R'ii®OR,, B and D are each independently CH Rl is ORG,

R?is halogen (e.g., F),
R? is heteroarylalkyl (e.g., thiazolylmethyl),
R* is phenyl, which is unsubstituted or substituted, e.g., substituted by
carboxy and/or halogen such as Cl,
R’ is H, halogen, or alkyl which is substituted or unsubstituted (e.g., CHs),
and
RS is alkyl which is substituted or unsubstituted.
IIg A, B and D are each independently CR>,
R’ is COR® or CONR®,
R%is OR’,
R? is heteroarylalkyl (e.g., pyridylmethyl),
R* is phenyl, which is unsubstituted or substituted, e.g., substituted by
carboxy, alkoxycarbonyl and/or halogen such as Cl,
R’ is H, halogen, or alkyl which is substituted or unsubstituted (e.g., CHs),
and
R’ is alkyl which is substituted or unsubstituted.
ITh A, B and D are each independently CR’,
R' is OR®,
R? is CONR® or NR°COR",
R? is heteroarylalkyl (e.g., pyridylmethyl),
R* is phenyl, which is unsubstituted or substituted, e.g., substituted by
carboxy, alkoxycarbonyl and/or halogen such as Cl,
R’ is H, halogen, or alkyl which is substituted or unsubstituted (e.g., CHs),
R® is H or alkyl,
R’ is alkyl which is substituted or unsubstituted,
R is H or alkyl.
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R2 is For d, R3is pyridylmethyl, fluorobenzyl, or 2,6-difluorobenzyl, R4
Is aryl which is substituted or unsubstituted, and R6 is alkyl which is
subst i t utwad 2005/06ms8bstituted. Iib, Hb A B and D are each/useaependent |y
CH Rl is OR6, RRis For d, R3is pyridylnethyl, fluorobenzyl,

2, 6-di fl uorobenzyl, 5- thiazolylnethyl, or 5-pyrimdinylnethyl, R4 is aryl
which is substituted or unsubstituted, and R6 is al kyl which is substituted
or unsubstituted. Hc, IHc A, B and D are each independently CH Rl is OR6,
R2is For d, R3is 3- pyridylnethyl R4 is phenyl which is substituted or

s 3o, o e ReBRE PR B eIl v O

gngykg%F%b&Mknetgyll Ri IE phgn%I whi ch LS substituted or unsubstituted,

(e.g. 4Ey-[4Methoxy-3-(R)- S (otrahycotiran-soxsipamy [py e s ety aiao  piperiding 2| ©9€"
1-carboxylic acid tert-butyl ester,
3-[N—(6—Cyclopropylmethoxy—5—methoxypyridin-Z—yl)-pyridin—3-ylmethylamino]benzoic acid,
3-[N~(5,6-Dimethoxypyridin-2-yl)-pyridin-3-ylmethylamino]-benzoic acid,
3-[N-(6-Cyclobutyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6—Cyclopropylmethoxy—5-diﬂuoromethoxypyridin—Z-yl)-pyridin—3-ylmethylamino]benzoic
acid,
3-[N-(5-Difluoromethoxy-6-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Ethoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Isopropoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(5-Difluoromethoxy-6-isopropoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Cyclobutyloxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
4-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylaminobenzoic acid,
4-Fluoro- {N-4-[N-(3-fluoro-4-methoxypheny!)-pyridin-3-ylmethylamino]-
benzoyl} benzenesulfonamide,
3-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
4-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
N-(1-Benzenesulfonylpiperidin-3-yl)-N-[5-methoxy-6-(R)-(tetrahydrofuran-3-yloxy)pyridin-2-
yl]-pyridin-3-ylmethylamine,
N~(1-Methanesulfonylpiperidin-3-yl)-N-[5-methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-
yl]-pyridin-3-ylmethylamine,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl}-N-piperidin-3-yl-pyridin-3-
ylmethylamine,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-piperidin-4-ylmethyl-pyridin-3-
ylmethylamine,
4-(N-{[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1]-pyridin-3-ylmethylamino} -
methyl)-N-piperidine-1-carboxylic acid tert-butyl ester,
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R2 is OR7, R3 is heteroarylalkyl (e.g., pyridylnmethyl), R4 is phenyl, which
IS unsubstituted or substituted, e.g., substituted by carboxy and/or

hal ogen swohoe#6Cls8R5 is H, hal ogen, or al kyl which is ®abbaSeeuvedcor
unsubstituted (e.g., CH3), and R7 is al kyl, cycloal kyl, cycl oal kyl al kyl, or
a saturated heterocyclic group (e.g. terahydroruranyl), in each case
substituted or unsubstituted. Hf, If A B and D are each independently CR5,

Rl is OR6, R2 is halogen (e.g., F), R3 is heteroarylal kyl (e.g.
t hi azoPy(InBerzghesulfouylpipertieriyil)-Nofbrinedthaxy-Ga(RyH(bsiah ydro fadare3-yBuls pyridi-ad,

e.g., BSLat Ut o carboxy and/or hal ogen such as G, R5 is H, hal ogen

or aIkgﬁq§%@%h§§gn%u%?PJFUted or unsubstituted (e.g., CH3), and R6 is alkyl
whi ch  ilg45DbEtMethorg6qR) (R 6 atbald flndh 81 0:39-pAridB-20H-JHrigie3-9Rsdihy1Admpendent | y
CR5, Rl,i.s iﬁé CONRG, R2 is CR?,quﬂ?géﬁetergggﬁFalky? (e.%., a

pyri dy EPHRAS- - ﬂpgmﬁhenyl, which is unsubstituted or substituted, e.g.
subst i (tse et x 81 R ¥ raRAlRIMAAL 1 [D01k L SHEAS3E . RS is H
hal ogen For aIk%]( Ich i's substPpﬁgghyggﬂdﬁgﬂE@%ﬁ?ﬁ?%ﬁp§g@g§? CH3), and R7
i s al kylmeiylapines substituted or unsubstit ut ed.

4-{N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3 -ylmethylamino} -

piperidine-1-carboxylic acid zert-butyl ester,
3-{N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3 -ylmethylamino}-
benzoic acid,

N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3 -ylmethyl-N-[4-(2H-
tetrazol-5-yl)phenyl]amine,
N—Cyclohexyl-N—[5-methoxy—6-(R)-(tetrahydrofuran—3-yloxy)-pyridin—2—y1]-pyn'din—3-
ylmethylamine,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-phenyl-pyridin-3-
ylmethylamine,
N—(3-Chloropheny1)-N-[5-methoxy—6-(R)-(tetrahydrofuran—3-yloxy)pyridin—Z—yl]-pyrid;in—3-
ylmethylamine,

3-{N-[5-Methoxy-6-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]pyridin-3 -ylmethylamino } benzoic
acid,
3-[N—(3-Cyclopentyloxy—Z-ﬂuoro-4—methoxypheny1)—pyridin—3-ylmethylamino]benzoic acid,
3-[N—(Z-Chloro-5-cyclopentyloxy—4-methoxyphenyl)pyridin—3—ylmethylamino]benzoic acid,
4-[N—(2-Chloro-5-cyclopentyloxy—4-methoxyphenyl)pyridin-3-ylmethylamino]benzoic acid,
4-[N-(3—Cyclopentyloxy-2-ﬂuoro-4-methoxyphenyl)-pyridin—3-ylmethylamino]benzoic acid,
3-[N—(6-Cyclopentyloxy-5-methoxypyridin—Z-yl)-pyridin—3-ylmethylamino]benzoic acid,
4-[N—(5-Cyclopentyloxy—4-methoxy—2-methylphenyl)pyridin—3-ylmethylamino]benzoic acid,
3-[N—(5-Cyclopentyloxy—4-methoxy—2-methy1pheny1)pyridin—3-ylmethylamino]benzoic acid,
N—(S-Cyclopentyloxy—4-methoxy—2-methylphenyl)-N—phenyl-pyridin—3—ylmethylamine,
4-[N-(5 -Cyclopentyloxy—Z-ﬂuoro-4-methoxyphenyl)—pyridin-3-ylmethylamino]benzoic acid,
3-[N—(S-Cyclopentyloxy—Z-ﬂuoro—4—methoxypheny1)-pyridin—3—ylmethylamino]benzoic acid,
N—(S-Cyclopentyloxy—2-ﬂuoro-4-methoxyphenyl)-N-phenyl-pyridin—3-ylmethylamine,
3-[(4-Difluoromethoxy-3-fluorophenyl)pyridin-3-ylmethylamino]benzoic acid,
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Hh A, B and D are each independently CR5, Rl is OR6, R2 is CONRG

O NR6COR10, R3 is heteroarylalkyl (e.g., pyridylnmethyl), R4 is phenyl,

whi ch i s woodsci458t ed or substituted, e.g., substitute@Clyuseenioorgs

al koxycar bonyl and/or hal ogen such as C, R5 is H, hal ogen, or al kyl which
is substituted or unsubstituted (e.g., CH3), R6 is Hor alkyl, R7 is alkyl
which is substituted or unsubstituted, R10 isH or al kyl.Iln accordance with
a further aspect, the conpounds of the invention include the foll ow ng

conpouBjik-Détuokdshétheve3-flaxppientl) B -Mubasbeahydmidd]bameis-ayidoxy) phenyl ]

ryridip-3-yloethyl am Lpi peridine- l-carboxylic acid.tert-butyl ester, 3-
[7V- (%@y}%bﬁ% A bE e Aoarephepy famino benzoic id,
-yl) - pygd di n- 3-yl met hyl am no] benzoi ¢ aci d,

3-[iV-(5,6-D niethoxypyridin-2-yl)-pyridin-3-yl nethyl arni no] - benzoi ¢ aci d,
3-[i Vv pharmaceutically acceptable salts thereof,

(6- Oyl AL ¥ R0 RA RS S Bl b ARL Bl F L A Re0 6 ©

3- [ i V- fixt@es kKlmpsodpivitlnding eacymbo-ixtdresor onet hoxypyri dm 2-yl ) - pyri di n- 3-yl net hy
| ar ni no] benzoi ¢ aci d,
3-[1V-(5-Difluoronet hoxy-6-nmenoxypyridi n-2-yl)-pyridin-3-ylrnet hyl am no] ben

zoi ¢ aci d, In accordance with a further aspect, the compounds of the invention include the following
3-[1V-(6-Et hoxy-5-nmenoxypyridi n-2-yl)-pyridin-3-yl net hyl arni no] benzoi c
aci d, compounds:

3- [ L"(6- |5 B Rpe oy SRRy BoyBy dibdrid il lihiidind-Jieigh amime] benzoi c

aci d,
3- [ i V- ( 5-hpdfdchlorideet hoxy- 6- i sopr opoxypyri di n-2-yl)-pyri di n- 3-yl met hyl am no]
benzoi c

3-[ 7V-( 6?%05’88’9‘940 ¥y Bl RS R AR APy A B AT | et hy! ani
no] benzoi(6-@eidpropylmethoxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-amine,
4-[ LN( 3- Chl or o- 4- net hoxyphenyl ) - pyr.i di n- 3-yl et hyl am no] benzoi c_aci d,
31 7V- ( 3-1Gri{ o e aPRsyIReS g R BT & DD Tighte Ay e B i sk,
(4-fluoro-phenyl)-methanone,
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-(1-methanesulfonyl-piperidin-4-yl)-pyridin-3-
ylmethyl-amine,
3-[{4-Fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl } -pyridin-3-ylmethyl-amino]-benzoic
acid,
4-[ {4-Fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl } -pyridin-3-ylmethyl-amino]-benzoic
acid,
3-[(3-Cyclopentyloxy-4-fluoro-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
4-[(3-Cyclopentyloxy-4-fluoro-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
4-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
3-[(3-Fluoro-benzyl)-(4-fluoro-3-methoxy-phenyl)-amino]-benzoic acid,
3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-4-ylmethyl-amino]-benzoic acid,
3-[(4-Acetyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
1- {4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-phenyl} -ethanone,
3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid zert-butyl
ester,

4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzamide,
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4-Fl uoro-{JV-4-[i V- (3-fluoro-4-nethoxyphenyl)-pyridin-3 -yl nethylam no] -
benzoyl j benzenesul f onam de,

3-[i V- ( 3-Wwburorsawed4saet hoxyphenyl ) - pyri di n- 3-yl net hyl am ne{harszauo4m®6$ d,

4-1i V- (3-Fl uoro- 4- met hoxyphenyl ) - pyri di n- 3-yl net hyl am no] benzoi ¢ aci d,

L™- (1 - Benzenesul fonyl pi peridm 3-yl)-i V-[5-net hoxy-6-(i?)-(teliahydroruran-3
-yl oxy) pyridin-2- yl]-pyridin-3-yhnethyl am ne,

L~ (1 - Met hanesul fonyl pi peridin-3-yl)-"-[5-methoxy-6-(i?)-(tetrahydrofuran- 3-
yl oxy) - py?i@i®hloro- IghepylmoMldinfii'ﬂmpthybam;do&m-mﬁhoxy-benzannde

I V- 5- Met Y, rah | o

L- pi peri d?ﬁ()ﬁf Ca%a(rﬁty}légﬁqgtthg)?}b ijﬁ? {) E@]a élmeﬁ@-ar%}/no %enzow e}/mcl

i V- [ 5- I\/Etﬁﬁ%ﬁﬁba(m&})l-%ﬁqeﬂma}hylchhgf)ummliﬁ- WhR¥)-adstol] Berroz 36id, -

L- di
4- E): (/eE I[ d:;’ Eféf J>’<£§’“ %%%é}?%ﬁ{}e@ﬁ’ﬁé’ﬁf%ﬁh@wlﬁﬁ%@ﬁ%%? #iS-y| |- pyridin-3
-yl met hyl ﬁFBfMeﬁloxﬁE%ﬁBfﬂyléade%h@@thi gpﬁndfﬁ@? Bfﬁﬁ?&#&lcanﬁﬁb dnGbik 2Bt Y!

ester, Benzenesul f onyl pi gerl pyridin-3-yl met hyl ani ne,

1- (4- {L’\ Nérfieyo-6-enethaxyphenylittiodael- éﬂllﬁe@wba@ﬂ)lobbﬂrxzt‘)w iakddpi per i di n--

L9 ) L 4 SN S0 )Py

4- { N [ 5. l\i’eE(Bnd%;buﬁsﬂreéylé’t)m(ot@mmbmpbeﬂy%y@idﬁezwﬁnaﬁylimmﬁé]b&wblb acidci d

;glr Ej, but yf{—@e%ge%g&l? )y%[n; hoz({;r-g\tizlgﬁ%g ok §ltl$t(£y%%r-%{$gch}?l?py%1dﬁ-g );}/n}mep benzoi ¢
u: an- 3- yl@ée.%lopéﬁtyldk Qm\éﬂﬂoxﬁw fnﬂbﬂﬂhﬁ SY)I'IWdlﬂ Myifleth)pyridin-2-amine

tetrazol - | ) phenyl ] am ne, ~-Cycl oh
L"-[5-rret% 5 6- (1 7?)- (tetrahydrofuran 3 yI oxy)-pyridin-2-yl]-pyridin-3-

6-isopropoxy—5-methoxy-N—piperidin-4-y1—N-(pyridin—3-ylmethyl)pyridin—Z-amine,
6-isopropoxy—5-methoxy-N—piperidin—4-yl-N—(pyridin—3-ylmethyl)pyridin—Z-amine oxalate,
6-(cyclopropylmethoxy)-5-(diﬂuoromethoxy)-N—piperidin—4—yl—N-(pyridin—3-
ylmethyl)pyridin-2-amine,
6—(cyclopropylmethoxy)-5-(diﬂuoromethoxy)-N—piperidin—4-y1—N—(pyridin—3-
ylmethyl)pyridin-2-amine trifluoroacetate,
6-(cyclopentyloxy)-5 -methoxy-N-phenyl-N-piperidin-4-ylpyridin-2-amine,
6-(cyclopentyloxy)-5-methoxy-N-piperidin-4-yl-N-(pyrimidin-5 -ylmethyl)pyridin-2-amine,

and

pharmaceutically acceptable salts thereof,

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

mixtures thereof, including racemic mixtures.

The following list presents structure and data for compounds in accordance with the

invention:
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yl met hyl am ne, L-[5-Methoxy-6-(J?)-(tetrahydrofuran-3-yl oxy)
yridin-2-yl]-iV-phenyl-pyridin-3- yl nethyl am ne,

i V- (3- Chiwoapisarwydsg- i V- [ 5- met hoxy-6- (i ?) - (tetrahydrof ur aaTarsgéoasydopyri di n- 2
-yl]-pyridin-3- ylnethylam ne, 3-

{N-[ 5- Met hoxy- 6- (t et rahydr of uran- 3-yl oxy) - pyri di n-2-yl ] pyri di n- 3-yl met hyl am
i no} benzoic acid,

3-[iV-(3-Cycl opent yl oxy-2-fl uoro-4- et hoxyphenyl ) - pyri di n-3

-yl met hyl Ai3ndy-Eetydprropyingthoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic
3-[i V- ( 2- ChlaesidpMs- B0 ofaelio 2l vy U- net hoxyphenyl ) pyri di n- 3-yl net hyl ani no] be
nzoi ¢ acid,

4-[ 7V- ( 2- C\Vor o0- 5- cycl openlyl pxy- 4- met hoxyphenyl ) pyri dm 3-yl netl iyl ar ni no] be

nzoic acid, 4-[iV O
(3-Cyclopentyloxy-2-fluoro«Q;E%;thyfzﬁnyl)-pyridin-3-y|nethylanino]benzoic
aci d,

3-[i V- (6-Cycl opent yl oxy- 5- net hox i

oi ¢ acid,

4-11 V- (5-Cycl opentyl oxy- 4- net hoxy- 2-amet hyl phenyl ) pyri di n- 3-yl net hyl am no] be
nzoi ¢ acid,

3- [ L~ (5-1y A-ppe)6-Pinethodypyeidiez yh Syiaioay RemyAniy Hedhdie ¥ WBYHY): apj; no] be
nzoi ¢ acid, 366.25M>raljopent yl oxy-4-nel

i oxy- 2- met hyl phenyl ) - #- phenyl - pyri dm 3-yl neliiyl am ne,

4-[L"- (5- Cycl opent yl oxy- 2-f 1 ugr o- 4- met hoxyphenyl ) - pyri dm 3-yl nenyl am no] ben

X
P
riO n-2-yl)-pyridin-3-yl net hyl am no] benz

zoi ¢ aci d, O

3-[LA(5-CycIopentyIoxy-2-fNﬂQra£Zl\ t haxyphenyl ) - pyri di n-3-yl met i yl ar ni noj
benzoi c acid, iV-(5-CycIopent?ld&ygg>[ﬁ30ro-4-nethoxyphenyl)-

L-rhenyl - pyri dm 3-yl net hyl am ne, N

3-[(4-Difluoronetiioxy-3-fluoroph Byri di n- 3-yl net hyl am no] benzoi c

acid, 3-[(4-Di fl uoronet hoxy -3-fluoro nyl)-(3-fluorobenzyl)am no] benzoi c
acid, 3-[(2,6-D fluorobe 2yl)-

(4- di f | ue) oBeiNAEx@ydetutylox ppiedid idieb idin-8G/[ideth§AchiRd) i.cally
accept abl e M8 (ES):trher4e6D, [Ny:/hej]ei r?yg(y;ﬁnpou?&d)sllgﬁlat gjr e ogti cal Iﬁflﬂ%%?:d%/dé can
be in the formof their separate enantioners or m xtures thereof, including
racem c m xtures. In accordance with a further aspect, the conpounds of the
i nvention include the foll ow ng

P
N
QL

d) 3—[N—(6-Cyclopropy1methoxy—5-diﬂuoromethoxypyridin—Z-yl)—pyridin—3-
ylmethylamino]benzoic acid; MS (ES): m/z 442.1 [M + 1]

OH

e) 3-[N-(S-Diﬂuoromethoxy—6-methoxypyridin—2-y1)—pyridin—3-ylmethylamino]benzoic
acid; MS (ES): m/z 402.2 [M+1]
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conpounds:

(6- Cycl opent yl oxy-5- et hoxy- pyridm 2-yl)-pi peridin-4-yl-pyridin-3-yl net hyl -
am ne hydwochésaside, PCT/US2004/041068

(6- Cycl opentyl oxy-5- et hoxy- pyri dm 2-yl) - pi peridin-4-yl -pyridin-4-yl nethyl -
am ne,

(6-Cycl opr opyl nmet hoxy- 5- met hoxy- pyridm 2-yl)~i peridin-4-yl-pyridin-3-ylnmeth
yl -am ne,

{4-[(6-Cycl opentyl oxy-5-nmet hpxy-pyridi n-2-yl)-pyridin-3-yl met hyl -am no] -pi p
eridin- 1-yl}- (4-fluoro-phe met hanone,

(6-Cyc|opentyloxy-5-nethoxy-g ltidi n-2- | ) - (I -nmethanesul fonyl - pi peri di n-4-yl

)-pyridin-3- ylnethyl-an ne, A |

3-[{4-Fluoro-3-(i?)-(tetxahydrof -3n91 oxy) - phenyl } - pyri di n- 3-yl net hyl - am
(o}

i no] - benzoi c aci d,
4-[{4-FIuoro-3-(i?)-(tetrahydrofurankﬁryloxy)-phenyl}-pyridin-3-y|nethy|-am
i no] - benzoi ¢ aci d,

2 Ci[ ((j,?) q/Ctl) OQ-‘TM(%'—]%ﬁXnySInLe Oo&%pﬁ?ﬁrﬁ‘-&'—}l)—ﬁ%ﬁjrggp lr%e lylgre}ltigo ll)enazgcgglld; Ile/{eanOI ¢
4-[(3-Cyc|oggﬁf9¢6%@lalb4té}o-phenyl)-pyridin-3-y|nethyl-anino]-benzoic
acid, 3-[(4-Fluoro-3-nethoxy-phenyl)-pyridin-3-ylnmethyl -am no] - benzoic

acid, 4-[(4-Fluoro-3-nethoxy-phenyl)-pyridin-3-yl et hyl -am no] - benzoi c

acid, 3-[(3-Fluoro-benzyl)- uor o- 3- net hoxy- phenyl ) - am no] - benzoi ¢ aci d,
3-[ (4- Fl uor o- 3- et hoxy- pheny )y m*ﬁ[ﬁj4-ylnethyl-anino]-benzoic aci d,
3-[(4- Acetyl - 3- net hoxy- phenyl) - pyki di_ nJ3-yl et hyl - anmi no] - benzoi ¢ aci d,

| -{4-[(3-Chl oro-phenyl)-pyridin- In%thyl-anino]-2-nethoxy-pheny|}-ethanon
e, 3-[(4-Carbanoyl - 3- net hoxy- phen Zpyridin-3-yl met hyl - am no] - benzoic acid
tert-butyl ester, OH

4-1 (3- Chl oro- phenyl ) - pyri di n- 3-yl met hyl - am no] - 2- met hoxy- benzam de, 5-[ ( 3- CM
or 0- pheny) 3-;B&r(ﬁdmpr@o}b’fﬁemhb}lbxmyﬁdm}z—ﬂ)wriﬂmx%fylhmﬂz}dmiﬂle]bedzoic acid; MS

[ (4- Car banotiS)3mfmiHekyMphehyl ) -t hi azol -5-yl net hyl - am no] - benzoi ¢ aci d,

F

X

OO

07N N/\EN)
il,o

OH

h) 3-[N-(5-Difluoromethoxy-6-isopropoxypyridin-2-yl)-pyridin-3-ylmethylaminobenzoic
acid; MS (ES): m/z430.1 [M+ 1]

i) 3-[N-(6-Cyclobutyloxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-
ylmethylamino]benzoic acid; MS (ES): m/z 442.1 [M + 1]
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(4- Car banoyl - 3- met hoxy- phenyl ) -t hi azol -5 -yl nmet hyl - am no] - bei i zoi ¢ aci d,
(4- Car banmoyl - 3-net hoxy-rhenyl)-pyridi n-3-yl net hyl -am no] - benzoi ¢ acid,

( 3- MeIWDangs/061488t hyl car banoyl - phenyl ) - pyri di n- 3- yl metrhylusasosnaiosenzoi c
d, 4-[(3-fluoro-4-methoxy-phenyl)-thiazol-5-yl nmethyl -am no] - benzoic

d, 3-[(3-Fluoro-4-nmethoxy-phenyl)-thiazol-5-yl nethyl -am no] - benzoic

d,
(

3- 1 sobut yr oyl am no- 4- net hoxy- phenyl ) - pyri di n- 3-yl net hyl - anrt no] - benzoi c

aci d, A
6- (cycl opentyl oxy) - 5- et hoxy-ri di n-3-yl - N—(pyri di n-3-y| met hyl ) pyri dm
2-am ne, 6-(cycl opentyl oxy) -8~ nethoxy- D‘rperi di n- 3-yl -

yridi n-3-yl met hyl ) pyri di n- 2- am ne
64sopr opoxy- 5- net hoxy- N- pi peri di n-

& I-I\ﬁ(pyrldln 3-yl net hyl ) pyridi n-2-amn

I-N-(pyrl di n-3-yl nethyl ) pyridin-2-airi
i ne oxal ate, HO
6- (cycl opropyl net hoxy) - 5- (di f | uor onet hoxy) E peridin-4-yl-N-(pyridin-3-
yl net hyl) ﬁyr +3-&higae-demethoxyphenyl)-pyridin- ylmet ylamino]benzoic a01d MS (ES): m/z

6- (cycl opr oﬁﬁpr%ﬁﬁbkﬂMﬁ-lddl f | uor omet hoxy) - N- pi peri di n-4-yl - N- (pyri di n- 3-
yl met hyl ) pyridin-2-amne trifl uoroacetate

6- (cycl opent yl oxy) - 5- met hoxy®*Neghenyl - N- pi peri di n-4-yl pyri di n-2- am ne,

6- (cycl opentyl oxy) - 5- et hoxy-r| din-4-yl-N-(pyrimdin-5-ylnetliyl)pyri
di n-2-am ne, and pharmaceuti@al ~acfepyabfie salts thereof, wherein

ca in the formof their separate
udi ng racem c m xtures. The follow ng

enantiomers or m xtures thereof,
list presents structure and data fvu
invention:a) 3- [L- (6-Cyclopropyl net h y
-5-net hoxypyridin-2-yl)-ryridin-3-ylnethylar pino]benzoic acid; M5 (ES):
m z 406. 2k M-fNY3-Oflko-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid; MS (ES): m/z

. Kj\
F N/\E\/I

Oy, /,O

F
1)  4-Fluoro-{N-4-[N-(3-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]-
benzoyl}benzenesulfonamide; MS (ES): m/z 510.1 [M+ 1]

DY\
F N X

OH

m) 3-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid; MS (ES): m/z
3532 M +1]
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OH b) 3-[L~-(5, 6-D nmet hoxypyridin-2-yl)-pyridin-3-yl nmethyl am no] benzoi c
acid; Ms (ES): mz 366.2 [M+ 1] o NNr " OHc)

3- [ L™- ( 6-vopehatnst4sB oxy- 5- net hoxypyri di n-2-yl) - pyri di n- 3pgirrmsteosphmas i i o] ben
zoic acid; M5 (ES): mlz 406.2 [M+ 1] \ OX- XH d)

3-[1V-(6-Cycl opropyl met hoxy- 5-di j El uor onet hoxypyri di n-2-yl)-pyridin- 3-

yl met hyl am no] benzoic acid; M5 (ES): mz 442.1 [M+ 1] Yo "cr ir OH e)
3-[L™-(5-Di fl uoronet hoxy- 6- met hoxypyridi n-2-yl) - pyridin-3-y|nethylanino]ben
zoic acid; Ms (ES): mz 402/2 g + 1]O N N COH f

3-[iV-(6- Ethoxy 5- nethoxypyrlo ridn- 3- ylnethylanlno]ben20|c aci d;
M5 (ES): mz 380.2 [M+ 1] | FO N o))

3-[ L™ (6- 1 sopropoxy-5- net hoxypyri dj - m -pyridin-3-yl net hyl am no] benzoi c
acid; M5 (ES): mz 394.2 [M+ 1] X OXNXN OH h.)

3-[L-(5-Difluoronethoxy- 6- |sopropo ypyr|d|n 2-yl)"yridin-3-yl met hyl am no] be
nzoi c

n) 4-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid; MS (ES): m/z
353 [M+1]

/0 = Chiral
>
0O
P
N
0 N //0
//S
o \©

0) N-(1-Benzenesulfonylpiperidin-3-yl)-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-
yloxy)pyridin-2-yl]-pyridin-3-ylmethylamine; MS (ES): m/z 525 [M + 1]

/0 % I Chiral
\N N A
& O
N
0 @\l S/
)

P) N-(1-Methanesulfonylpiperidin-3-yl)-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-
pyridin-2-yl]-pyridin-3-ylmethylamine; MS (ES): m/z 463 [M + 1]

AN A
L

q) N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-piperidin-3-yl-pyridin-
3-ylmethylamine; MS (ES): m/z 385 [M+ 1]

Chiral
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acid; M5 (ES): mz 430.1 [M+ 1] ONNOH i)

3-[1V-(6-Cycl obutyl oxy-5-di fl uoronet hoxypyridi n-2-yl)-pyridin-3-

yl met hyl anonoddnemssi c acid; Ms (ES): mz 442.1 [ M + 1] CpCH@DSR00K/0410p8

/- (3-Chl or o- 4- net hoxyphenyl ) - pyri di n- 3-yl met hyl am no] benzoi ¢ acid; M (ES):
mz 369.2, 371.1 [M+ 1] ON O H k)

3-[ L*- (3- Chl or o- 4- net hoxyphenyl ) - pyri di n- 3-yl net hyl am no] benzoi ¢ acid; M
(ES): mz 369.2, 371.1 [M+ 1] 0 - % 1) 4-Fluoro-
{N-4-[iV-(3-fluoro-4-net hoxyphenyl ) pyridi ti-8=2y| met hyl am no] -

benzoyl } benzenesul f onam de; P niz 510.1 [M+ 1] OH m

3-[L/-(3-Fl uoro-4-net hoxyph:é‘ﬁ\ d| n- 3- I net hyl am no] benzoi ¢ acid; M
(ES): mz 353.2 [M+ 1] HO O n)

4-[ L"- (3- Fl uor o- 4- met hoxyphenyl ) - ﬁiird - met hyl am no] benzoi c acid; M
(ES): mz 353 [M+ 1] Chiral N o)

i V- (I -Benzenesul fonyl pi peridi n-3-y

3-

N-[ 5- met hoxy-6-(3i ?)-(tetrahydrofuran-

1) N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-piperidin-4-ylmethyl-
pyridin-3-ylmethylamine; MS (ES): m/z 399 [M + 1]

I Chiral
=

1. IC

s) 4-(N-{[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2- -yl]-pyridin-3-
ylmethylamino}-methyl)-N-piperidine-1-carboxylic acid zert-butyl ester; MS (ES): m/z
499 M+ 1]

0 % Chiral

t) N-(1-Benzenesulfonylpiperidin-4-yl)-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3 ~yloxy)-
pyridin-2-yl]-pyridin-3-ylmethylamine; MS (ES): m/z 525 [M + 1]

/o a Chiral
N
& Bas
/
@ '
(0}
N
[0}

w 1-(4-{N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-
ylmethylamino }-N-piperidin-1-yl)ethanone; MS (ES): m/z 427 [M + 1]
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yl oxy) pyridin-2-yl]-pyridin-3-ylmethylamne; M5 (ES): mz 525 [M + 1]
Chiral Nr N p) iV-(l-Mthanesul fonyl pi peridin-3-yl)-

L/ - [ 5- metwoxyese(4887?) - (t et r ahydr of ur an- 3- yl oxy) - PCT/US2004/041068
pyridin-2-yl]-pyridin-3-ylmethylamne; M5 (ES): mz 463 [M+ 1] Chiral NN
Q)

7V[ 5- Met hoxy- 6- (3i ?) - (t elxahydr of uran- 3-yl oxy)-pyridm2-yl]-L"-piperidin-3-
yl -pyridin- 3-ylmethylamne; M5 (ES): mlz 385 [M+ 1]Chiral O\XO" r) iV-

[ 5- Met hoxy- 6- (3i ?) - (t et r ahydf n- 3-yl oxyFurpyri din-2 -
yI]-LA-piperidin-4-yInethylpy?iﬁ?@;~3-ylnethylanine; M5 (ES): mz 399 [M+
1] Chiral N Yo s) N” N X

4- (L/-{[5- Met hoxy-6-(3i?)-(tetrahydrof utan’3-yl oxy)-pyridin-2-yl]-pyridin-3
-yl met hyl ami no} - nmet hyl ) - 7\K pi peri[di ng-1 "carboxylic acid tert-butyl ester;
M5 (ES): mz 499 [M+ 1] ChiT&l - O t)

LA(I - Benzenesul f onyl pi peridi n-4-yl)-A/ -[5-net hoxy-6-(3i?)-(tetxahydrofuran-
3-yloxy)- pyridin-2-yl]-pyridin-3-ylnethylam ne; M5 (ES): niz 525 [M + 1]

v) N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-piperidin-4-yl-pyridin-3-
ylmethylamine; MS (ES): m/z 385 [M + 1]

_© Chiral

=
|
N N S
Mok
© N
O)\O

w) 4- {N—[5-Methoxy—6-(3R)-(tetrahydroﬁ1ran—3—yloxy)-pyridin—Z-yl]-pyridin—3—
ylmethylamino} -piperidine-1-carboxylic acid fert-butyl ester; MS (ES): m/z 485 [M+1]

PN ] Chiral
NS
NT TN | ~
bz
N
0
OH

X) 3—{N-[5-Methoxy—6-(3R)-(tetrahydrofuran—3-yloxy)-pyridin—2-y1]pyridin—3-
ylmethylamino } benzoic acid; MS (ES): m/z 422.0 [M + 1]

PP~ Chiral
|
Sy N | A
& -
N
0
N
NN
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Chiral N A u)

1- (4-{N-[5-Met hoxy-6-(3i?)-(tetrahydrofuran-3-yl oxy)-pyridin-2-yl]-pyridin-
3- yl nmet hybamvws)4s8V- pi peridin-1-yl)ethanone; M (ES): ®CT/U42004[0M068

1] Chiral N N v)

L- [ 5- Met hoxy-6- (3i ?) - (tetrahydrof uran-3-yl oxy)-pyridin-2-yl]-piperidin-4-yl
-pyridin-3- ylnethylamne; M5 (ES): mz 385 [M+ 1] O Chiral N N w

4-{i V-[ 5- Met hoxy- 6- (3i ?) - (tetrahydrof uran-3-yl oxy)-pyridin-2-yl]-pyridin-3-
yl met hyl ain NojS-PildiRssydé-(BR)H(tetahbdis§irid3-340x)-pffidin 2 -$1ybyrdib-SrylMeth ER)}[4- n z

485 [M + 1](2Fptstalzol-5 A1 henyQhinige; MS (ES): m/z 446 [M + 1
3-{L-[5-Met hoxy-6-(3i?* )b(telxahydrof(mar)] 3-vyl ox[y) pgrl di n- 2- yI]pyr| di n- 3-

yl met hyl am no}benzoic acid; Ms (ES): mz 422.0 [M+ 1] Chiral "Xi N Ny) L
- [5-Me oxy- 6- (3i?)-(tetra/l‘uydr uran- 3-yl@xy) - pyridin-2-yl]-pyridin-3-yl nt
(2Htetrazol -5-yl ) phenyl ] am nej (ES): mz 446 [M+ 1] Chiral Nr r z)
L~- Cycl ohexyl - LM- [ 5- met hoxy- §< TR hydr of ur an- 3-yl oxy) - pyri di n- 2-yl ]
pyridin-3- ylmethyl am ne; M| (ES): rr:12|3 [M+ 1]
N
(o]

z) N-Cyclohexyl-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]pyridin-3-
ylmethylamine; MS (ES): m/z 384 [M + 1]

/0 % Chiral
N\
~
& "
(o]

aa) NV-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-phenyl-pyridin-3-
ylmethylamine; MS (ES): m/z 378 [M + 1]

/On Chiral
& g
N
o ©\

Ci

bb) N-(3-Chlorophenyl)-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)pyridin-2-
ylpyridin-3-ylmethylamine; MS (ES): m/z 412, 414 [M + 1]
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Chiral aa)
LA-[ 5- Met hoxy-6-(3i ?) - (tetrahydrof uran-3-yl oxy)-pyridin-2-yl]-L-phenyl -pyri
di n- 3- ylwethedmmsae; MS (ES): mz 378 [M+ 1] Chiral CecCibh)S2404/041068

- (3- Chl or ophenyl ) -

L™-[ 5- met hoxy- 6-(3i ?) - (tetrahydrof uran-3-yl oxy)pyridin-2- yl]pyridin-3

-yl methylamne; M5 (ES): mlz 412, 414 [M + 1] cc)

3-{i V-[5- Met hoxy- 6- (telxahydroftiran-3-yl oxy)-pyridin-2-yl]pyridin-3-

yl met hyl aed) ndj{elhAdethomgbd ety dr&Byan- 3y oxgRRyridih+y#]pitidihed-

3- [ i V- ( 3- Cy¢lmpthplapliodpezoid avid; M3 (BBt AoxyIheny ) 1pyri di n- 3-yl met hyl am no] b
enzoic acid; M5 (ES): mz 437 [M+ 1] d OH ee)

3-[L™-(2- C\Vbr o- 5-cycl opent yl oxy- 4- net hoxyphenyl ) pyri di n- 3-yl net hyl an

tino] benzoic acid; M (ES): niz'494.1, 496.1 [M+ 1] - Od HOff)

4-11 V- (2-Chl oro-5-cycl opent yl ox§- 4-qet hoxyphenyl ) pyri di n- 3-yl net hyl am no] be
nzoic acid; M5 (ES): mz 49@,\[M+ 1] HO gg) 4- [L-

(3- Cycl opent yl oxy 0 N S

- 2-fl uor o- 4- et hoxyphenyl ) - pyri di n£3- Yl nmet_hyl am no] benzoi c acid; M5 (ES):
mz 437.2 [M+ 1] r > r N OH Kh) N

3-[ L*-(6- Cycl opent yl oxy- 5- met hox8
oic acid; Ms (ES): mz 420.3 [M +

2-yl)-pyridin-3-yl met hyl ar ni no] benz

dd) 3-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic
acid; MS (ES): m/z 437 [M + 1]

P GUR
iy

ee) 3-[N-(2-Chloro-5-cyclopentyloxy-4-methoxyphenyl)pyridin-3-ylmethylaminoJbenzoic
acid; MS (ES): m/z 494.1, 496.1 [M + 1]

/OjijiCl
o
|
HO 0

ff) 4-[N-(2-Chloro-5-cyclopentyloxy-4-methoxyphenyl)pyridin-3-ylmethylamino]benzoic
acid; MS (ES): m/z 494.1, 496.1 [M + 1]
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HO ii)

4-[ L™- (5- Cycl opent yl oxy- 4- net hoxy- 2- met hyl phenyl ) pyri di n- 3-yl net hyl am no] be
nzoi c aciwQ 2M3/06ESE: mz 433.3 [M+ 1] OHj) 3- [L- (5-egclusp@atoyioexy- 4

- met hoxy - 2-net hyl phenyl ) pyri di n- 3-yl nmet hyl am no] benzoic acid; M5 (ES): mz
433.3 [M + 1] kk) 7V-(5-Cycl opentyl oxy-4-net hoxy-2-net hyl phenyl) -

L~- phenyl -pyridi n-3-yl methylarnine; M5 (ES): mlz 389.3 [M+ 1] HO 11) 4-[L
(5- Cycl opent yl oxy- 2-f | uor o- 4- net hoxyphenyl ) - pyri di n- 3-yl net hyl am no] benzoi c

acid; Ms (ES): mz 437.3 [ M NOHm 3-[ -

(5-Cycl opentyl oxy-2-fl uor o- 4- oxy henyl) pyr|d|n 3-

yl met hyl am no] benzoi ¢ aci d; A 3 [M+ 1] nn)
L™- (5- Cycl opent yl oxy- 2-f | uoplq- 4¢ nyI)

ES): mz 393.3 [M+ 1] Yo 00)

LN- phenyl - p32di n- 3-yl net hyl iti
pyr|d|n 3-yl met hyl am no] benzoic acid o

3-[(4-Difluoronet hoxy-3-fl uorophe
N OH O pp)
3-[(4-Difluoronet hoxy-3-fl uorophtnyl9-(3-fl uorobenzyl)am no] benzoi ¢ aci dqq)
3-[(2,6-Difluorobenzyl)-(4-difluoromethoxy-3-fluorophenyl)am no] benzoi c
acid Chiral 0 Orr)
4- { JV- [ AgBlk HOXB-Cyalddentylextyr 2y diood-urethox $phengspypitierd - Inmeginilathime Jbazoic

acid; MS (ES): m/z 437.2 [M+ 1]

Y

o N Nm

G -
N

OH

hh) 3-[N-(6-Cyclopentyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid;
MS (ES): m/z 420.3 [M + 1]

5ge

ii) 4-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-ylmethylamino]benzoic
acid; MS (ES): m/z 433.3 [M +1]



yl met hyl am noj pi peri dine-I-carboxylic acid tert-butyl ester. NOH3C " ' N
CIH NH ss) ( -Cycl opentyl oxy-S-

i net hoxy-wonrpanwi4s8y”- pi peri di n*-yl - pyri di n-S-yl met hyl - 20TES2004/041068
hydrochloride, HX N N Htt)

(6-Cycl opentyl oxy-5-nmet hoxy- pyridi n-2-yl)-pi peridin-4-yl-pyridin-4-yl net hyl
-amne, NO H3C OCH N N HO O NH uu)
(6- Cycl opr opyl net hoxy- 5- met hoxy- pyri dm 2-yl)-pi peridin-4-yl -pyridin-3-yl nmet
hyl am ne, Lw ) {4- [(6-Cycl opentyl oxy-5-nethoxy-pyridin -2-
yl)-ryridin-3-yl nmethyl-am no]-piperidin-lyl}-( 4-fluoro-phenyl)-nethanone,
0 H3C T jj 3-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-ylmethylamino]benzoic

acid; MS (ES): m/z433.3 [M + 1]

Lo
5 oY

kk) N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)-N-phenyl-pyridin-3-ylmethylamine;
MS (ES): m/z 389.3 [M + 1]

XX
o}

HO

1I) 4-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic
acid; MS (ES): m/z 437.3 [M + 1]

mm) 3-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-
ylmethylaminoJbenzoic acid; MS (ES): n/z 437.3 [M + 1]

52



O'ffCH3 O ww)

(6-Cycl opent yl oxy-5- et hoxy-pyridi n-2-yl)-(l-methanesul fonyl - pi peri di n-4-yl
) - pyri diwo2eedosessRy| - am ne, O 0 XX) PCT/US2004/041068
3-[{4-Fluoro-3-(i?)-(tetrahydrofuran-3-yl oxy)-phenyl}
-pyridin-3-yl net hyl -am ao] - benzoic acid, N OHyy) 4-]
{4-Fluoro-3-(i?)-(tetrahydrofuran-3-yl oxy)-phenyl}
-pyridin-3-yl met hyl -am no]- benzoic acid, ON o zz)
3-[(3-Cycl opentyl oxy-4-fl ugrex F)-pyridin-3-yl met hyl - am no] - benzoi c
acid, N N OH aaa) ::Eijii

4-[ (3-Cycl opent yl oxy-4-fl uor

acid, 3 o O bbb) P

3- [ (4- Fl uor o- 3- net hoxy- phe pyr‘r - 3*1 net hyl - ami no] - benzoi ¢ acid, ?C H
N OH

NY~ i n-3-yl net hyl - am no] - benzoi c

nn) N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-N-phenyl-pyridin-3-ylmethylamine;
MS (ES): m/z 393.3 M +1]

\Ol/j@\

F NS
~
N
OH

pp) 3-[(4-Difluoromethoxy-3-fluorophenyl)-(3-fluorobenzyl)amino]benzoic acid
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ccc) 4-[(4-Fl uoro-3-nmethoxy-phenyl)-pyridin-3-yl nmethyl -am no] - benzoic

aci d, ddd) 3-[(3-Fluoro-benzyl)-(4-fl uoro-3-nethoxy-phenyl)-am no]-benzoic
acid, O H3C20@eds83-[ (4- Fl uor o- 3- net hoxy- phenyl ) - pyri dipaTArSgéoamiivgs - am noj
-benzoic acid, H3C o OCH HO O fff)

3-[(4-Acetyl - 3- et hoxy- phenyl ) - pyri di n- 3-yl net hyl - am no] - benzoi ¢ acid, CH
o. CH NdO N - {4- [(3-Chloro-phenyl)-pyridn -3-

yl met hyl - am no] - 2- met hoxy- phenyl }- et hanone, O N H3C O CH3 CH, |i hh)

3-[ (4- Car banoyl - 3- met hoxy- phenyl ) - pyri di n- 3-yl met hyl - am no] - benzoi c acid
tert-butyl ester, OIH OCH d N

F
OH

o

qq) 3-[(2,6-Difluorobenzyl)-(4-difluoromethoxy-3-fluorophenyl)amino]benzoic acid

§oe
Aol

1r) 4-{N-[4-Methoxy-3-(R)-(tetrahydrofuran-3-yloxy)phenyl]pyridine-3-
ylmethylamino}piperidine-1-carboxylic acid tert-butyl ester.

NN

0]

0] N/ N

? ﬁj ClH
N
H

ss) (6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-amine
hydrochloride,
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N

4-[ ( 3- CUor 0- phenyl ) - pyri di n- 3-yl net hyl - ai ni no] - 2- met hoxy- benzar ni de,
NH d Njj) 5 [(3 - Chloro -phenyl) -

i

o' CH

pyri di n- 3voloetdeydssam noj - 2- met hoxy- benzam de, H2N ?C HPETTS@M4lokiops

4-[ (4- Car banoyl - 3- met hoxy- phenyl ) -t hi azol - 5-yl net hyl - am no] - benzoi ¢ aci d,
H2N O CH OH O 111)

3-[ (4- Car banoyl - 3- net hoxy- phenyl ) -t hi azol - 5-yl met hyl - am no] - benzoi ¢ aci d,
H2N O CH mmm)

3-[ (4- Car banoyl - 3- met hoxy- phenyl ) - pyri di n- 3-yl nmet hyl - am no] - benzoi ¢ aci d,
NHON CH .0 OH

N
| ~
o
O N N

tt) (6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-4-ylmethyl-amine,
NI N
0]
=
NN e )H(OH
4) 5
uu) (6-Cyclopropylmethoxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-

amine,
)
~

N

et

Iz
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nnn) 3-[ ( 3- Met hoxy- 4- net hyl car banoyl - phenyl ) - ryridin-3-yl net hyl - am no]
-benzoic acid, HV 1 N S> N OH 000)

4-[ ( 3-f | Wwoaees/asetsSRoxy- phenyl ) -t hi azol -5 - yl net hyl - am RofrAisesaoime@Ci d,
H3C O H ppp) 3-[(3-Fl uoro-4-mnmet hoxy-phenyl)-thiazol-5 -

yl met hyl - am no] - benzoic acid, 0 HBC HN N X H CH, O qqq)

3-[ (3-1sobutyroyl am no- 4- net hoxy- phenyl ) - pyri di n- 3-yl net hyl - am no] - benzoi c
acid, CH3 OHo HO NH rrr) 6-(cycl opentyl oxy)-5-net hoxy-N-pi peridin-3-yl-N -
(pyridin-3-ylnmethyl)pyridin-2-amne oxal ate, (tm) sss)

6- i sopr oREXY4-FerEdiepeytybbxl Pekichx=pAridin-N yt)-fyRidin-giyimehyl sBinbB Y pipeNdih dL n- 2-
am ne oxal afig(4-flubro-phenyl)-methanone,

wWw) (6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-(1-methanesulfonyl-piperidin-4-y1)-
pyridin-3-ylmethyl-amine,

-
5G

xx) 3-[{4-Fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl}-pyridin-3-ylmethyl-amino]-
benzoic acid,

F
g
Q "
o
0~ OH



HO N Httt)

6- (cycl opr opyl nmet hoxy) - 5- (di f | uor onet hoxy) - N- pi peri di n-4-yl -N- (pyridi n- 3-

yl met hyl )worneiowi4sam ne trifl uoroacetate, CH, cOCuCr u®aX/US2004/041068

6- (cycl opentyl oxy) - 5- met hoxy- N- phenyl - N- pi peri di n-4-yl pyridi n-2-am ne, ? NH
I N vw) 6-(cycl opentyl oxy) -5-nmet hoxy- N-pi peridin-4-yl-N(pyrimdin-5-

yl met hyl ) pyri di n-2-am ne. The conpounds of the present invention are
effective in inhibiting, or nmodulating the activity of PDE4 in ani mals,
e.g., mammals, especially humans. These conmpounds exhi bit neurol ogi cal
activity q Whe 1avi a it b I LAGihHdi ng | ong
torm neﬂ?&iﬂi@@?ﬁ*&é%ﬁ{ﬁﬁa@%@%35%15%@8%‘%‘*?%2?%%9?% S ases
wher e decreased C %P | evel s are involved. This includes but is not limted
to inflammtory di seases. These conpounds may al so function as

anti depressants, or be usefwWH. _in treating cognitive and negative synptons
of schi zophreni a. Assays for n1 ning PDE inhibiting activity as well as
selectivity of PDE 4 inhibitd’ ng=acii vi and selectivity ofinhibiting PDE 4
i soenzynmes are known mﬁthi%fgpe apt 7 e.g., US. Patent No. 6,136, 821,
the di sclosure of which is ) Jerein by reference. According to a
further aspect of the invention t eyare provided conpounds useful as

i nternedi ates for the production of tfie PDE4 inhi bitors described herein
(e.g., PRBA3I[(BRChilbmens/lexy-4=usrol-phen)])gyeidir-3-yiadthll-dnaino}-benzsienicliesi s of
radi o-| abel ed anal ogs of the PDE4 inhibitors with in this application.

F

aaa) 4-[(3-Cyclopentyloxy-4-fluoro-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,

(6]
bbb) 3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
F
O
CH, N
O~ OH
cce) 4-[(4-Fluoro-3-methox y-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
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Thus, there are provided internedi ate conpounds which correspond to
conpounds of Formula |, wherein R2, R3, and R4 are as previously defined
for For mwe 2005/dei458s OR6, but R6 is H, tert-butyl di met hpCsiusgéo4/04m68 a

sui tabl e phenolic protecting group. Suitable phenolic protecting groups are
described, for exanple, in Geene, T.W and Wits, P.G M, Protective G oups
in Oganic Synthesis, 3rd Edition, John Wley & Sons, 1999, pp. 246-293.
These internedi ates areal SoG>eful for the synthesis of radio-Iabel ed
conpounds, such as where 3 aC- . 14CH3- or 11CHa-, for exanple, by
renovi ng the protecting gfoup a ng the resultant conmpound in which
R6 is Hwith suitable radfdsla ethfeagents. Such radi o-1abel ed conpounds
are useful for determ ning co d bHssue distribution in animals, in PET
i magi ng studies, and for in vivo, vivo, and in vitro binding studies.

Al so provided are internedi ate conﬁbunds whi ch correspond to conpounds of
Formula I, wherein RL, R3, and R4 are as previously defined for Forrmula I,
R2 is OR7, but R7 is H, tert-butyldinmethylsilyloxy-, or a suitable phenolic
pr ot ect i rigdyr oup 3-[SQuFluatoHeengib1{éifluore s aethaiyrahegylpapinadriendgs esidbed, for
exanple, in Geene, T.W and Wits, P.G M, Protective Goups in Organic

Synthesis, 3rd Edition, JohnA¥Jgy & Sons, 1999, pp. 246-293. Conpounds in
which R7 is H are useful as di ates, for exanple, as scaffolds for

paral |l el or conbinatori al chf r ‘ﬁpﬁfifations. Further, these conpounds
are useful for the introduetdon of kadkg:Nabels such as 3H, 14C, or 11C As

previ ously descri bed, conpounds a diB to formula I'l, wherein A B, D

Rl, R2 and R4 are as previously descriyyed are useful internediates for the
production of conpounds according to fornula | where in R3 is other than H.
Al so, as previously described, conpounds according to forrmula II1, wherein
A B, D &) R2 Qf[(il-ﬁﬁoﬁ)tﬁn@hﬂy%eﬁﬂ?b%@ﬁ%?lh%@l@hﬁnﬂwip afiger medi at es

for the production of conpounds according to formula | where in R4 is other

than H Hal ogen herein refers to FH,&] _oBr, and |I. Preferred hal ogens are F
and . Al kyl, as a group or substitu ntcper se or as part of a group or
si xbstituent (e.g., “CH,

N
£ %
Ho So SN

fff) 3-[(4-Acetyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
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al kyl am no, trial kyl silyloxy, am noal kyl, hydroxyal kyl ), nmeans a

strai ght-chain or branchedchain aliphatic hydrocarbon radical having 1 to
12 car borwatoemnsi4ssef erably 1 to 8 carbon atons, especi acCiryustosso4degar bon
atons. Suitable alkyl groups include nethyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,
undecyl, and dodecyl. O her exanples of suitable al kyl groups include 1-,

2- or 3-nmethylbutyl, 1,1-, 1,2- or 2,2- dinethylpropyl 1-et hyl propyl, 1-,
2-, 3- or 4-nethylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, - or

3,3-di ne but yii. {43¢3-Chloo-hdhyl)astittin. 3-8 AKh érhmb QQﬁé’thox hapibyl propyl,
nmet hyl he%iglthﬁjoﬁ@t{hi/[( | pentyl, P d(Z,h;t!{lr)li?li‘%ent y_?q 25 metﬁ | but yl};-ﬁdélﬁﬁe}t hyl but yl ,
and the |ike. Substituted aIkyI groups are aIkyI groups as descri bed above
which are substituted in one or nore pgsitions by hal ogens, oxo, hydroxyl,
d - 4-al koxy and/or cyano. Hal ogens afje preferred substituents, especially F
and O . Al koxy means al kyl - @&NTgQ al koxyal koxy neans

al kyl - O-al kyl -G groups in whig | kyl portions are in accordance with
t he previous discussion. Suitahl e al Koxy and al koxyal koxy groups i ncl ude
met hoxy, ethoxy, propoxy, buto 9% p xy, hexoxy, heptoxy, octoxy,

met hoxynmet hoxy, et hoxynet hoxy, prop t poxy, and net hoxyet hoxy. Preferred
al koxy groups are net hoxy and ethOXé ilarly, al koxycarbonyl neans al ky
-O-CO in which the alkyl portion iC cordance wi th the previous

di scussi on. Exanpl es include nethoxycggzoﬁyl et hoxycar bonyl ,

propoxycar bonyl, and fert-butoxycarbonyl. Cycloalkyl means a nonocyclic,

bi cyclic or tricycllc nonar omati ¢ saturated hydrocarbon radi cal having 3 to

10 carbo tons abl carb n at ons, C|aII 3to6 carbon
atons. S é’y S}%ré?éf’ %g”r%‘ﬁg%x)f Pl i épﬁhals HBaojq acid
cyclopentyler @kyl cycl oheptyl, cycl ooctyl, norbornyl 1- decalln,

adamant-1-yl, and adanant - 2- yl. Qher gyitable cycIoaIkyI groups incl ude

Si

spi ropentyl, bicyclo[2.1.0]pentyl, cydﬂo[3 1. 0] hexyl, spiro[2.4]heptyl,
spiro[2.5]octyl, bicyclo[5.1.0]octy S Q[ 2. 6] nonyl , bicycl o[ 2. 2. 0] hexyl,
spiro[ 3. 3] heptyl, bicyclo[4.2.0]oct Spirof 3. 5]nony| Preferred

cycl oal kyl groups are cycl opropyl, C'clobutyl cycl opentyl and cycl ohexyl .
The cycl oal kyl group can be substitubed,

;/I

Gl XN

iii) 4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzamide,

o
e
N
; “
Cl >~ N
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for exanple, by one or nore hal ogens and/or al kyl groups. Cycl oal kyl al kyl
refers to cycl oal kyl -al kyl radicals in which the cycl oal kyl and al kyl

porti ons woeolneassor dance Wit h previ ous di scussi ons. Secralsb@4oxmapl es

i ncl ude cycl opropyl net hyl and cycl opentyl nethyl. Aryl, as a group or
substituent per se or as part of a group or substituent, refers to an
aromati c carbocyclic radical containing 6 to 14 carbon atons, preferably 6
to 12 carbon atons, especially 6 to 10 carbon atons. Suitable aryl groups
i ncl ude phenyl, naphthyl and bi phenyl. Substituted aryl groups include the
above- degpr sl{@dcﬁlbbﬂ hﬂ%ﬁ?m&‘iﬂlﬁﬂnﬁtﬁyﬁa&tﬁ%]l—i Hie%xg)rb%n@;miaer e times by, for
exanple, al ogen, I, ydroxy, al Koxy, nitro, methylenedioxy,

et hyl enedi oxy, anlno, al kyl am no, di al kyl am no, hydroxyal kyl ,

hydr oxyal koxy, carboxy, cyano, @gcyl, al koxycarbonyl, alkylthio,

al kyl sul finyl, al kyl sul fonyl, ad enoxy. Arylalkyl refers to an

aryl -al kyl -radi cal in which tit a and al kyl portions are in accordance
with the previous descriptions. g Ranpl es i ncl ude benzyl,
1- phenet hyl, 2-phenet hyl, phenpégfyl tyl, phenpentyl, and
napt hyl net hyl . Heteroaryl refers ronatic het erocyclic group having

one or two rings and a total nunber to 10 ring atons wherein at | east
one of the ring atons is a heteroato Preferably, the heteroaryl group
contains 1 to 3, especially 1 or 2, Pet®o-ring atons which are sel ected
fromN, Oand S. Suitable heteroaryl groups include furyl, thienyl,

pyrrol yl kkipyr az 04-12(|4;C'drbamta't<3PIy¢thO)ty-plaﬁzgl)ythiazmlei-yhlzeihyll-a,mihs]eb(moicwci,d,

oxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, oxatriazolyl, thiadiazolyl,
pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl, benzofuranyl,

i sobenzof uranyl , thionaphthenyl,Oisothionaphthenyl, i ndol yl, isoindolyl,

i ndazol yl, benzi soxazol yl, bepaoX |, benzthiazolyl, benzisothiazolyl,
purinyl, benzopyranyl, quinolinyl Q Kaaki nyl , cinnolinyl, quinazolinyl,

7- or 8-isoquinolinyl. Substituted he eargh refers to the heteroaryl

napht hyri di nyl, and benzoxazinyIéHe.g., 2-% hpenyl, 3-thienyl, 2-, 3- or
4-pyridyl, 2-, 3-, A, 5-, 6-, 77 or (Ninyl, and 1-, 3-, A, 5-, 6-,
groups descri bed above which are

o)
1) 3-[(4-Carbamoyl-3-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid,

mmm) 3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,

O I\N
rgc\N/ﬂt]:::l\ P
H
@) N

O
OH
nnn) 3-[(3-Methoxy-4-methylcarbamoyl-phenyl)-pyridin-3-ylmethyl-amino]-benzoic
acid,
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substituted in one or nore places by, for exanple, hal ogen, aryl, alkyl,

al koxy, carboxy, nethylene, cyano, trifluoronethyl, nitro, oxo, am no,

al kyl am nwQ 2008heddisal kyl am no. Het erocycl es i ncl ude het ePoangkoogrnowps as
descri bed above as well as non-aromatic cyclic groups containing at |east
one hetero-ring atom preferably selected fromN, S and O, for exanple,
tetrahydrofuranyl, piperidinyl, dithialyl, oxathialyl, dioxazolyl,
oxat hi azol yl, oxazinyl, isoxazinyl, oxathiazinyl, oxadiazinyl, and
pyrrolidinyl.Heterocycl e-al kyl ﬂf to a heterocycle al kyl - group wherein
t he heterocyclic and al kyl por'f3| o i n accordance with the previous

di scussions. Suitable exanpl es arre r indy > yl, thiazolyl nethyl,

t hi enyl met hyl, pyri m di nyl met hyl, pyr y t hyl, and i soqui nolinyl met hyl .

Partially unsaturated carbocyclic str res are non-aromati c nonocyclic or
bi cyclic structures containing 5 to 14%c¢arbon atons, preferably 6 to 10
carbon atons, wherein the ring struct ) contains at |east one C=C bond.

Sui t abl e exanpl es are cycl opentenyl, cyclohexenyl, cycl ohexadi enyl,

t et r ahydr onapht henyl and i ndan-2-yl. Al kenyl refers to straight-chain or
branched-chain aliphatic radicals containing 2 to 12 carbon atons in which
one or nvee - CHz‘JrIﬁQ fluaypriaethepesphanzl) dhigrplSepinatiad-asyinoldpepeeic acidyi t abl e

al kenyl groups are ethenyl, 1-propenyl, 2-nmethylethenyl, 1-butene,

2- butene, 1-pentenyl, and 2. pent enyl Alkynyl refers to straight-chain or
br anched- chai n allphatlc radi ¢&fs gomaining 2 to 12 carbon atons in which
one or nore -CH2-CH2- structures @ | aced by -CC-. Suitable

al kynyl groups are ethynyl, propynyl, 1:butydyl, and 2-butynyl. Acyl refers
to al kanoyl radicals having 1 to 13 c@& bpn atons in which the al kyl portion

can be substituted by hal ogen, alkyl, @hd/ or al koxy, or aroyl radicals
having 7 t o 15 carbon atonms in which thegryl portion can be substituted
by, for exanple, hal ogen, al kyl and/ or alkoxy Sui t abl e acyl groups include

or ef er b ohave TIea S epbRERt e DR A R st aRiseL i G <.

Preferred aspects include pharnaceutical conpositions conprising a conpound

of this HSC'O:I:::]\
HN o N | ==
oékT/ & N=
CH, OH
o]
qqq) 3-[(3-Isobutyroylamino-4-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic

acid,

m -
& ar

1rr) 6-(cyclopentyloxy)-5-methoxy-N-piperidin-3-yl-N -(pyridin-3-ylmethyl)pyridin-2-amine

oxalate,
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i nvention and a pharnmaceutically acceptable carrier and, optionally,

anot her active agent as discussed below, a nethod of inhibiting a PDE4
enzynme, espeaodalsiassan i soenzynme, e.g., as detern ned byPpraTaseadniioesnal
assay or one described herein, either ravitro or in vivo (in an ani nal
e.g., in an animal nodel, or in a mammal or in a human); a nethod of
treating neurol ogi cal syndrone, e.g., loss of nenory, especially long-term
menory, cognitiveinpairnment or decline, nenory 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. The conpounds of the present invention
may be prepared conventionally...Sonme o f the processes which can be used
are described bel ow AU§ﬂart|ng materials are known or can be

conventional ly preparqg kigfzbﬁtartl'g naterials. The conpounds of the

present invention nmay: ar gd gonvepd f1y. Some o f the processes,
whi ch can be used, %Ffe @edelo-d elow.: Allgstarting nmaterials are known or
can be conventlonally preorﬁu' fron1known starting materials. The reaction

schenmes shown bel ow are f | l'ustrati've. purposes only and should not be
viewed as limting the scop€ of the:synthetic nmethods available for the
production of the conpounds described within this application. Note that
alternative nethods, reagents, solvents, bases, acids etc., which are
considered standard in the art, can be utilized in addition or can repl ace
t hose mentdyoned B | ow. -m
Koo H OBl Re BB B OB T R e " &
N2 R6 II ImBmR¢KﬂHwka Br TI R7 3 4

ttt) 6-(cyclopropylmethoxy)-5-(difluoromethoxy)-N-piperidin-4-yl-N-(pyridin-3-
ylmethyl)pyridin-2-amine trifluoroacetate,

: N P
T SR NI

uuw) 6-(cyclopentyloxy)-5-methoxy-N-phenyl-N-piperidin-4-ylpyridin-2-amine,
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Starting 2, 3-diether-6-iodopyridines 4 are prepared in a three step
procedure fr omcomercially avail able 2-brono-3-hydroxypyridine 1. Thus,
sel ect i vewB-2nadwi4sat i on (12, K2CO3) foll owed by et heri fipcatiseon4geres at es

2- brono- 6-1 odopyri dines 3 (Koch, V., Schnatter, S., Synthesis, 1990,
497-498). Reaction with a sodi um al koxi de (R7ONa) provides
2,3-diether-6-iodopyridines 4 (ONeill, B.T., Yohannes, D., Bundesmann,
MW, Arnold, E.P., Og. Lett., 2000, 2(26), 4201-4204). R6 R5 R5 O R6' 4)
BrR7, K2CO3 5) HNO3, Acetic anhydride R R2 5) R2 = OH6) R2 = RTOR5 ,0 RS
R6' R6' 6) Pd/C, H2 R2 NO R2 NH, Starting anilines 8 are prepared in a
three-step procedure from varl ol 2- aI kyI oxyphenol s 5. Thus phenol 5

undergoes reaction with antalk y5 he presence of a base such as
K2CB to yield substituted @ rb nz ne 6 Nitration reaction generates
nitrocatechols 7, which are Sulssediiery reduced by catal ytic hydrogenation

over Pd/C to provide correspondln |I|nes 8. RURS5 7) NaBH4, MeOH R1. R5
HX .R,RB R NHR2 N H. . k

vVVv) 6-(cyclopentyloxy)-5-methoxy-N-piperidin-4-yl-N-(pyrimidin-5-
ylmethyl)pyridin-2-amine.

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

schizophrenia.

Assays for determining PDE inhibiting activity as well as selectivity of PDE 4 inhibiting
activity and selectivity of inhibiting PDE 4 isoenzymes are known within the art. See, e.g., U.S.
Patent No. 6,136,821, the disclosure of which is incorporated herein by reference.

According to a further aspect of the invention there are provided compounds useful as
intermediates for the production of the PDE4 inhibitors described herein (e.g., PDE4 inhibitors
of Formula I) and/or useful for the synthesis of radio-labeled analogs of the PDE4 inhibitors with

in this application.

Thus, there are provided intermediate compounds which correspond to compounds of
Formula I, wherein R*, R?, and R* are as previously defined for Formula I, R! is OR®, but R® is
H, tert-butyldimethylsilyl-, or a suitable phenolic protecting group. Suitable phenolic protecting
groups are described, for example, in Greene, T.W. and Wuts, P.G.M., Protective Groups in
Organic Synthesis, 3™ Edition, John Wiley & Sons, 1999, pp. 246-293. These intermediates are
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8 10 O 7) NaBH#4, MeOH ,R3 HN R4 + HR3 R4 11 a 12 Reductive ani nation
between aniline precursors 8 and al dehydes 9 provide key internmediates 10

i n high ywel2dos/oéi4ser nat i vel y, secondary ami nes 12 are fecwas2dy/onmeticti ve
am nation between am nes 11 and al dehydes 9. R6" .R3 8a) Pd2dba3 NaOBu R6 "
HHNN P(tBu)3.HBF4 ,R3 ON R4 OT R7 R7T R4 4 12 13 R3 8c) Pd2dba3 NaOH HN
P(IBu)3 R4 4a 12 13b B r ' ' 8b) Pd2dba3 NaQtBu P(tBu)3. HBF4 10 14 Buchwal d
7V-aryl ationreacti on between reductive am nation product 12 and 6-

i odopy ksl umzfor thé YRR RZE Relic- PR B8mpAdds, BtcH Adwik&\RE iafiljia] or;psoduct

10 and,; 3=, fg example by removing the protecting group and reacting the resultant compound in
which R® is H with suitable radio-labelled reagents. Such radio-labeled compounds are useful
for determining compound tissue distribution in animals, in PET imaging studies, and for in

vivo, ex vivo, and in vitro binding studies.

Also provided are intermediate compounds which correspond to compounds of
Formula I, wherein R, R?, and R* are as previously defined for Formula I, R? is OR’, but R is
H, tert-butyldimethylsilyloxy-, or a suitable phenolic protecting group. Suitable phenolic
protecting groups are described, for example, in Greene, T.W. and Wuts, P.G.M., Protective
Groups in Organic Synthesis, 3" Edition, John Wiley & Sons, 1999, pp. 246-293. Compounds
in which R’ is H are useful as intermediates, for example, as scaffolds for parallel or
combinatorial chemistry applications. Further, these compounds are useful for the introduction

of radio-labels such as *H, **C, or !'C.

As previously described, compounds according to formula II, wherein A, B, D, R!, R?
and R* are as previously described are useful intermediates for the production of compounds

according to formula I where in R? is other than H.

Also, as previously described, compounds according to formula III, wherein A, B, D, R},
R? and R® are as previously described are useful intermediates for the production of compounds

according to formula I where in R* is other than H.
Halogen herein refers to F, Cl, Br, and I. Preferred halogens are F and CL

Alkyl, as a group or substituent per se or as part of a group or substituent (e.g.,
alkylamino, trialkylsilyloxy, aminoalkyl, hydroxyalkyl), means a straight-chain or branched-
chain aliphatic hydrocarbon radical having 1 to 12 carbon atoms, preferably 1 to 8 carbon atoms,
especially 1 to 4 carbon atoms. Suitable alkyl groups include methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, zerz-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, and dodecyl.
Other examples of suitable alkyl groups include 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-
dimethylpropyl, 1-ethylpropyl, 1-, 2, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-
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het eroaryl - hal i de 14 provides key targets and internedi ates of the general
type 13, 14 and 15 respectively (Hartwi g, J.F., Kawatsura, M, Hauck, S. L,
Shaughnesw9,2006/04d1458 Al cazar - Ronan, L.M, J. O g. Chem, P0%91S264/041068
5575-5580). Compounds of the type 16 where R4’ is CORtBu can be converted
to the corresponding acid 17 by stirring in a solution of 20% TFA in DCM
Wen R' is a THP-protected tetrazole 18, the THP group is renoved by
treating with 3N HO to provide the tetrazole conmpounds of type 19 (G eene,

T. W, dghkth 1M - or BLk@biith/ly eth{medidgpropyl Qi e heai fyird Edition,
John W le ygu&ns I nc. ﬁNe\%lv Yor k gﬁ) ﬁy_54 an %%408)}515) 1/-20% TFA 10) 3N
HCl R4d1@e{w}pem 1, ethytpeptyppthyhpetilbutyl dopethylgytyRand thefilfe. t ot r azol e 19) R4’ =
tetrazole RL RS RL R5 O3 11) 20% TFA R R2' A N 12) PhSQ2Cl, Pyr.,DCM R2 "
N' 20) RBL = Boc _ 21) R8L = H 22 | R8L " PhSO 2- Boc- prot ect ed pi peri di nes
20 are unmeSubeiitulpd allr gtaupgarsiatldyl OupsTHAlesaibBOM @ egenieh atessupitiated imene

h id chlorid
and suriBtsPouRps, RuBlen, BES ARSI AR e BRL Rk Jol RS o D
EDCl, fRefel¥ed EN¥ARIuRENsEERAHyQONKIS. 2R8 17 2 3

Alkoxy means alkyl-O- groups and alkoxyalkoxy means alkyl-O-alkyl-O- groups in
which the alkyl portions are in accordance with the previous discussion. Suitable alkoxy and
alkoxyalkoxy groups include methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy, heptoxy,
octoxy, methoxymethoxy, ethoxymethoxy, propoxymethoxy, and methoxyethoxy. Preferred
alkoxy groups are methoxy and ethoxy. Similarly, alkoxycarbonyl means alkyl -O-CO- in which
the alkyl portion is in accordance with the previous discussion. Examples include

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, and tert-butoxycarbonyl.

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

for example, by one or more halogens and/or alkyl groups.

Cycloalkylalkyl refers to cycloalkyl-alkyl radicals in which the cycloalkyl and alkyl
portions are in accordance with previous discussions. Suitable examples include

cyclopropylmethyl and cyclopentylmethyl.

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 atoms, preferably 6 to 12 carbon atoms,

especially 6 to 10 carbon atoms. Suitable aryl groups include phenyl, naphthyl and biphenyl.
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Al ternatively, acids 17 undergo reaction with various am ne conpounds to
gener ate sul fonyl am nocarbonyl targets 23 by coupling reaction with a

sul f onamwe 2005/dshesspr esence o f EDCI andDVAP. Est ers 24 may/useocnarnss or med
to am des 16 through a three-step procedure via hydrolysis with LiOHin a
m xture of THF- MeOH EbO to provi de acids, which were converted t o the
corresponding acid chlorides in DCM and finally to amdes 16 by the
treatment with various amnes. 14) LiOH 15) COCl 2 16) NHROR10 24) Rl =
c2 MBf Sllfbl)stlﬂaﬂed-ar%@m&nclﬁhd%liéwa}b@ire-ﬂébeﬁbecsamlt g(;telhpsowlpcloae dulseifut ﬁd eneescr : bed
rmreuy_lnteexarrpseo rdinar teartvml

r ecogriniE tipesibys torexammpl ?aﬁ‘élogﬁrhﬁﬁgﬁ%g‘iﬂ‘ydfglfqﬁi %ft%# e Wﬂnﬁ{ >pecific
C0”poL@iﬁlﬁeﬂédﬁ)tx?darﬁﬁ@va‘?kﬁ@fﬂlngxdlﬂkyﬂaﬁlﬂy B;&sﬁmkm@a%xwﬁ@ly, bAYBRY] Gyahoy 5. |
n addition, sone of onpounds resent invention possess one or
nor e a&yhﬁﬁquY@er@}kyh]mrﬁékséﬁdﬁwlealkﬁﬂé osslpand gheppxexi sting in the form
of optical isoners, as well as,in the formof racemc or nonracemc

m Xt ures thereof, and in the form of diastereoners and di astereoneric
m xtures i nAsialiaflirefersAd in ar&l-hlhy:lsmdicdrmmhﬁtdhsthe anyténddilky poit®ns soedr s, trans

i soners, diastereom c m xt res., es,,hpara cm res of
enant | BREAaCeyrEh b preyions flééj?FPE 1005r g“’gﬁ’ B e@ﬁ%‘ﬁ'ﬁ? Xlt ﬁl?%n?kﬁ}’lhi n the
scope Q)_Ehéﬂgﬁlypl’pﬁgﬁj%p}q ri)\h@ﬁgdtﬁnpheﬁbgiﬁ}ﬂaﬁfdlrﬁbﬂﬁhﬁgﬂi}q enantioners contain no

nore than 5%/ 'w of the correspondl ng opposite enantiomer, preferably no
nore than 2% rmst preferably no nore than 1% The opti cal i soners can be

obtai ned b 5t§1%91§)11{‘éf%9t0 a{) Jr&ﬁat'i’cai‘fe%%&cm Pﬁ §| asg 6L Syt@g rfngs GRR%&Hk) onal

processes, e fornmat ereoi soneric salts using
an optmumjek yjf Smct 10/ﬁn@atmds wheﬂeasa& laast dnerofiéitei rong addmeis\adietendatatin a Rrefesbimpr s.

AT MR LN TS P R
N, O and S. Sultable heteroaryl groups include furyl, thienyl, pyrrolyl, pyrazolyl, ixmidazolyl,
triazolyl, tetrazolyl, isoxazolyl, oxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, oxatri azolyl,
thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, benzofuranyl,
isobenzofuranyl, thionaphthenyl, isothionaphthenyl, indolyl, isoindolyl, indazolyl,
benzisoxazolyl, benzoxazolyl, benzthiazolyl, benzisothiazolyl, purinyl, benzopyranyl,
quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl, naphthyridinyl, and benzoxazinyl, e.g.,
2-thienyl, 3-thienyl, 2-, 3- or 4-pyridyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, and 1-, 3-, 4-, 5-, 6-,

7- or 8-isoquinolinyl.

Substituted heteroaryl refers to the heteroaryl groups described above which are
substituted in one or more places by, for example, halogen, aryl, alkyl, alkoxy, carboxy,

methylene, cyano, trifluoromethyl, nitro, oxo, amino, alkylamino, and dialkylamino.

Heterocycles include heteroaryl groups as described above as well as non-axromatic cyclic
groups containing at least one hetero-ring atom, preferably selected from N, S and O, for
example, tetrahydrofuranyl, piperidinyl, dithialyl, oxathialyl, dioxazolyl, oxathiazolyl, oxazinyl,

isoxazinyl, oxathiazinyl, oxadiazinyl, and pyrrolidinyl.
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M xtures of diastereoi soners can be separated into their individual

di astereoners on the basis of their physical and/or chem cal differences by
nmet hods kwownotwi4skose skilled in the art, for exanpl e, Poy/usheoamatoesr aphy
or fractional crystallization. The optically active bases or acids arethen
| i berated fromthe separated diastereoneric salts. A different process for
separation of optical isoners involves the use of chiral chromatography
(e.g., chiral HPLC colums), with or w thout conventional derivation,
optimal Iy cHas?aydlaalmkieférszstmrsqm&gﬂkﬂcgmotq:l‘whdm'nelﬁw}mmérww]? anSulldyhbl e
chiral HPLC colums are act ured. Di acel.,  e.qg. irace

Chi r acBYTIERS A HAgeord Wed’flnﬁ’e § prexjous 3@&#&9@? ﬁg@bls@%asplss aremﬁié{?[)%!ﬁﬁ

separ a%lﬁé%@l%flm%ﬁhth%n mlédm%ylﬂﬁmn\yhﬁétﬁﬁt hRiiny@hethdl, 884 keQlikdlinyihRitept i cal 'y
active compounds’ of Eornu la’l and the 'specific conpounds | i sted above can

| i kew se be obtained by chi raI synt heses utilizing optically active
starting i t w | |
recogni zem#lq{lé@h@s%t(l)ﬁt%%%@tocg i S usealoe Igln(r}? (g aetfcié{ﬁ{)ﬁoc Jflllcc%ebd c31(();t opi c
forns, Stﬂlcgll’es containifesitd ¢a|nlﬁ>masrhg @tefetfab]g’ziﬂ to 3blcarbdCaiwndd/ wherdé#(Ghe Thg pr esent

invention al so rel at to u f.orne f the. co ds as dlslosed

herei n® tr%’ﬂifﬁs)a Bﬂ%?raﬁgeé Zg'lclulﬁf’ g SHfiR %P’@ng’éqsta’gy g’pﬁ’i“ﬁ’ﬁpf ug¥ @?exawl t he
conpougﬁg;oh@f(adi 1, BétRhoMbnaphvientl amd inBhapyaceutically acceptable salts

i ncl ude those obtai ned by reacting the nmain conpound, functioning as a
base, wth an inorganic or organic acid to forma salt, for exanple, salts
of hydrochl Rflée ??fmq: to %Al%}grdhgl ao?'bgancﬂézpaﬂnloarll'glﬁatﬁc\lja&aalgg&ngiﬁfn%f{of phic

aci d, canphor sulfonic ac oxalic acid, ma acl succinit acid and
ci tri ccalgomatorRhmrwiticleons aahdryg @H@@Izammml arsecazh seplaced byd€HHEI$e | n whi ch

the majn oun functlos S, an aC| acted with an appropriate
base t ul{‘a%f DY BrOVRS ST g’olt BE@B?I%’. é’t ﬁ’rﬁjﬁngéﬁtggf’&ﬁ Uie%roni um  and
chol i neps@big, anauqmteﬁlﬂ lled in the art will further recognize that acid
addition salts of the claimed conpounds nmay be prepared by reaction of the
conpounds with the appropriate inorganic or organic acid via any of a
nunber of k At | It t al
salts are p}rquarlgge %qg§?al@te%gﬁp%Igyﬁllrcye{%lcﬂaﬁgdﬁgh%(%%?gIcgliflﬁ{j%gg ? rrlbvgti on
Wi th térebangteropini vatich breese mora -@Hy-QH estncofreskanoeach nefldved by -C= C-. Suitable

alkynyl groups are ethynyl, propynyl, 1-butynyl, and 2-butynyl.

Acyl refers to alkanoyl radicals having 1 to 13 carbon atoms in which the alkyl portion
can be substituted by halogen, alkyl, aryl and/or alkoxy, or aroyl radicals having 7 to 15 carbon
atoms in which the aryl portion can be substituted by, for example, halogen, alkyl and/or alkoxy.
Suitable acyl groups include formyl, acetyl, propionyl, butanoyl and benzoyl.

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

Preferred aspects include pharmaceutical compositions comprising a compound of this
invention and a pharmaceutically acceptable carrier and, optionally, another active agent as
discussed below; a method of inhibiting a PDE4 enzyme, especially an isoenzyme, e.g., as
determined by a conventional assay or one described herein, either in vitro or in vivo (in an
animal, e.g., in an animal model, or in a mammal or in a human); a method of treating

neurological syndrome, e.g., loss of memory, especially long-term memory, cognitive
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The follow ng are further exanples of acid salts that can be obtai ned by
reaction with inorganic or organic acids: acetates, adi pates, al ginates,
ci trat es,woepavicatses, benzoates, benzenesul fonates, bi secratsead/obesyr at es,
canphor at es, digluconates, cycl opentanepropi onates, dodecyl sul fates,

et hanesul f onat es, gl ucoheptanoat es, gl ycerophosphates, hem sul fates,

hept anoat es, hexanoates, funmarates, hydrobrom des, hydroi odi des,

2- hydr oxy- et hanesul fonates, |actates, nual eates, mnethanesul fonates,

ni cot : ?@ﬁﬁwntgcr ralﬁahteFﬁieﬁmysmhﬁaﬁﬁﬁh@ 8tc. Hvaghad e_strealﬁag ARitdease o€ inodalaes]

per sul f at es - phenyl propi onates, picrates, pival ates, propionates,

succi it HaEA pelpvity sin@mappial £y AAUENED, & Hipseraantiopedbareites and undecanoat es.
Preferably, the salts formed are pharnaceutically acceptable for

adm nistration to mammal s. However, pharmaceutically unacceptable salts of
t he conpounths camposndstcditheprasent invention ahaztbe prepersd coreanpiprallyt gromesefithei ng t he
conpo I f se
compodnde @it sl b P SERPRLIIAY I3 mifRE b S EERBEEE,
desi r esbpvérioagihy@epareld fromaknpivarstirguhatadld.y accept abl e acid addition salt.
The conpounds of the invention can be adm nistered alone or as an active
ingredient of a fornulation. Thus, the present invention al so includes
phar maceut igl coﬁf?ﬁﬁﬂﬁ'&f'ﬂ%}%e&ﬁt RORBH A befprdparddtbAfentiofdllyt RRnfeasRAsNdS
specifically nentioned above containing, for exanple, one’or nore

phar negeesssesavhigh sacleqused) ase describasibelovui stetiingsmateripdy ere kaown eneasbar e

avai | ] i r f paring various formul ations
suitagﬁée?%@ﬁggﬁﬁﬁﬁgégﬁPﬁﬁ&% eggﬁﬁléﬁﬁggﬁgccording to the invention.
Exanpl es of potential fornulations and preparations are contai ned, for

exanpl e, inthe ndbqgok of. Phar naceuti cal Excipients, Anmerica

Phar naceut i ¢9I™® g%é&’ﬁfnreﬁ ﬁhc(‘@&g‘g“ﬁf‘re;@i “ﬁ}lﬁﬁ‘)tl;ve BWEP?F&(? t%nééﬁm%%?g&ae For ns:
Tabl etviewdd SIBRIABE thelsa6yBhaGAHBENMRIbES avRHEBIO FhthEprofgdon@ el ON,
publ i shed by Marcel Dekker, Inc., as well as Rem ngton's Pharnmaceuti cal

Sci enc@gpeppdslgporthsd Withinpihisspplication sNoksdhnt altemptivemettiods, tnagents, folealn of
their ‘tﬁk&ba é;sgeg(g ?wgifch g@%%nbiﬁ @ kibh P intfﬂc.e art, TR B Hgﬁzeagn tct@cﬁtl@l{ &Sﬁ%g

i nventlon’ ca adm ni stered to anyone requiring or desiring 4
i nhi bireplaee, thegednentioserthbere.gmprepaefmany of the compounds described below.

HO HO 2a) R6Br, K,CO,, DMF
| N D1 KCO; B 2b) CIF,CCO,H, NaOH
7

—
Br N Br N
1 2
0]
o} R6” X
R6” A |
| 3)R70H, NaH 7
7 0] N |
Br I i
R7
3

Starting 2,3-diether-6-iodopyridines 4 are prepared in a three step procedure from.
commercially available 2-bromo-3-hydroxypyridine 1. Thus, selective 6-iodoination (I, K,CO3)
followed by etherification generates 2-bromo-6-iodopyridines 3 (Koch, V., Schnatter, S.,
Synthesis, 1990, 497-498). Reaction with a sodium alkoxide (R’ONa) provides 2,3-diether-6-
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cognition. Adm nistration may be acconplished according to patient needs,
for exanple, orally, nasally, parenterally (subcutaneously, intravenously,
i nt ranuscwbandyeidsat rasternal | y and by i nfusion), by inlralratscen/o4roect al |y,
vaginally, topically, locally, transdermally, and by ocul ar adm ni stration.
Various solid oral dosage fornms can be used for adm ni stering conpounds of
the invention including such solid forns as tablets, gel caps, capsules,
capl ets, granules, |ozenges and bul k powders. The compounds of the present
[ nVentioddSp}&‘:ﬂihebﬁ (@dmlnlgtrer&eﬂla@ie@rm Binddesmahn) @dW/ § Arivd, iIBRISOrg. Lett.,

p arnaceutlcall acceptable carriers, diluents (such as sucrose, nannltol

| act os&0 sﬂgﬁbﬁég§ - excipients knomn in the art, including but not
limted to suspending agents, solubilizers, buffering agents, binders,

di sintegrants, preservatives, colorants, flavorants, lubricants and the

| i ke. Time rel ease capsules, tablets and gels are al so advantageous in

adm ni stering the conpounds of thegpresent invention. Various |iquid oral
dosage forns can al g® be used foré@dninwstering conpounds of the invention
i ncl udi ng agyreoys ¥Nd 4)@R7,aKBOOUS 5§ ons),HNEqLAcsticanBydrideus pensi ons,

syrups, and eli X Sueh—dﬁs—agefoanal—se—eem—&l—n—sultable i nert

di l uents knowe1 n™~the art such aRR2hater and suitabl e excipients known in
the art such as pyrseowatives, wettgprg=ggents, sweeteners, flavorants, as
wel | as agents for enul sifying and/ or suspendi ng the conpounds of the
invention. The conpounds of the present inventiog maybe injected, for
exanpl e, intravenous¥, in the form of &%40 gt O’y c sterile solution. Qher
preparations reoss@JF‘EfC "Quppom tori @ rectal adm nistration of

t he conpounds he ent Tnvention carR2de Prepaed by m xing the
conpound with a SU|tabIe exci pi ent such as cocqa butter, salicylates and
pol yet hyl ene glycols Formul ati ons for vagi nal adnlnlstration can be in the
formof a pessary, tanpon, cream gel, paste, foam or spray formula
containing, in addition to the active ingredient, such suitable carriers as
are known iMartihg asilines 8:@6 ptappiedéﬂl aﬁmien‘-sti:lspnoaetdumfromefa};ibmr%dkxeluxjfphamols

COMPOSS LA 3 RSl A5l M\ L AMRgE B it R0

to yield substituted dietherbenzenes 6. Nitration reaction generates nitrocatechols 7, which are

subsequently reduced by catalytic hydrogenation over Pd/C to provide corresponding anilines 8.

R5
R1 RS 9 7)NaBH,, MeoH R1
f Snalihinteld
H R, _R3
R2 NH, R2 N
8 o 10 "
Or
0
EZ‘: . 7) NaBH,, MeOH H,?J/Re’
e d
H™ R, R4
11 9 12

Reductive amination between aniline precursors 8 and aldehydes 9 provide kewy
intermediates 10 in high yield. Alternatively, secondary amines 12 are formed by reductive

amination between amines 11 and aldehydes 9.
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and drops suitable for adm nistration to the skin, eye, ear or nose.

Topi cal adm nistration nay al so involve transdermal adm nistration via
means sucWoasodmwassder mal pat ches. Aerosol fornul ati ons Pemiusaii@4fo6s

adm nistering via inhalation also can be nmade. For exanple, for treatnent
of disorders of the respiratory tract, the conpounds according to the

i nvention can be adm nistered by inhalation in the formof a powder (e.g.,
m croni zed) or in the formof atom zed solutions or suspensions. The
aerosol fornmulagi can be placed into a re accept abl e

propel | ant . The cpnppunds gap"be 83b°ﬁpdhq3§le%t d am active agent or in
conbi nation wg s phar*'i:;{aceutl By I?&ants S er agents used in
the treatment bf cognitive |npairment and/or i Mot he t reat ment of psychosi s,
e.g., other PDE4 #nhibitord2 calcium channel blockgrs, chloinergic drugs,
adenosi ne receptor nodul ators, anphaki nes NVDA-R rmdul ators, nd uR

nodul at ors, cholinesterase inhibitors (e.g., donepezil, rivastigimne, and
gl ant hanam ne), and sel ective serotonin reuptake inhibitors (SSRIs). m such
conbi nati ons, each active ingredient can be mnistered either in

accor dance B ei r usualgsdogagE:E AR OF & bel ow its usual dosage
range. The prg @ m'ben*t'ﬁ' on furpt(fm I ncl udes dsref treatnent that

i nvol ve i nhRi tTonBof PDE# e z—yn%s—'lihus t h&2 preser{‘f i nvention includes
met hods of selegfive inhijpition of PDE4 enzynmes in arf*mals, e.g., manmal s,
especi ally humans, wherein such inhibition has a1iher apeuti c effect, such
as where such inhibition may relieve conditions involving neurol ogi cal
syndronmes, such as the |oss of menory, especially long-termnenory. Such
met hods conprise adm nistering to an animal in need thereof, especially a
manmal , nost especially a human, an inhibitory anount of a conpound, al one

or as part og‘2 a fcp{r5rml ation, Bféis gﬂ,g;sgdb%s@dtgmer ei m; i§5condi tion of nenory

i mpairment is est ed by rrpal recent.HEH, t he abi l to |l earn new
i nformation ane t hesi na prev & ned information.

tytorecatt>
Menory i npaifrent i § a pri meds synpt om of dement | a and Jcan also be a

synpt om associ at d wi th such él seases as Al zheiner's ase,
schi zophreni a, I5ar ki nson' s 'li sease, Huntington's di S
4

Buchwald N-arylation reaction between reductive amination product 12 and 6-
iodopyridine 4, bromobenzene compound 12a, or reductive amination product 10 and an aryl- or
heteroaryl-halide 14 provides key targets and intermediates of the general type 13, 14 and 15
respectively (Hartwig, J.F., Kawatsura, M., Hauck, S.I., Shaughnessy, K.H., Alcazar-Roman,
L.M,,J. Org. Chem., 1999, 64, 5575-5580). Compounds of the type 16 where R4’ is CO,tBu can
be converted to the corresponding acid 17 by stirring in a solution of 20% TFA in DCM. When
R4’ is a THP-protected tetrazole 18, the THP group is removed by treating with 3N HCl to
provide the tetrazole compounds of type 19 (Greene, T.W., uts, P.G.M., Protective Groups in
Organic Synthesis, Third Edition, John Wiley & Sons, Inc. New York, pp. 49-54 and 404-408).
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Pick' s di sease, Creutzfeld-Jakob disease, H'V, cardiovascul ar di sease, and
head trauna as well as age-related cognitive decline. Denentias are
di seases wbabvovmeisade nmenory | oss and additional intell ecramskoonpmcs ment
separate fromnenory. The present invention includes nmethods for treating
patients suffering fromnmenory inpairnment in all fornms of denentia.
Denmentias are classified according to their cause and i ncl ude:
neur odegenerati ve denentias (e.g., Al zheinmer's, Parkinson's disease,
Hunti ngt on' 3di seare, Pick's disease), vasculRi_(e~®R5 infarcts,
hemorrhage, cafdi @y di sorders), omgsggryascul ar af Al zhei ner's, bacteria
meningitis, Crg el drdacob Di sepsencinul tipl e s& QSi SR3 traumatic (e.g.,
subdural her& o orN(raunatic—bLaLn_Ln;uny),R?nfectio s (e.g., HV),

), toxic (e.g., heavy netals, al ohol, sone
medi cati ons), netal 0 (e.g.,vitamn B12 or folate [ iency), CNS
hypoxi a, Cushing' s \di sease, psychiatric (e.g., depreSsiyh and
schi zophreni a), and RyRyocephal us. The present inventiomlincludes mnethods
for dealingie)irsh=ge@YLY | 0OSs separate fronldenqaéhagckggluding mld

cognitive ifg)aar femptdyMdd and age-rel ated cognig hMthéﬁhkne- The present
i nvention includes nethods of treatnment for nenory inpalrnent as a result

of disease. In another application, the invention includes nethods for
dealing with nenory loss resulting fromthe use of general anesthetics,
chenot herapy, radiation treatment, post-surgical trauma, and therapeutic

i ntervention. The conpounds nay be used to treat psychiatric conditions

i ncl udi ng schi zophreni a, bipolar or nmanic depression, mjor depression, and
drug addi cti on and norphi ne dependence. These conpounds nmay enhance

wakef ul nessg, PDE4Rs nhi bitors can be used to raise cAVP | evels and prevent
neurons from goi ng apoptosis. PDE4 i nhi BY prisar e al so known to be
antiinfl amat I herg onbinp2okorrAof anti - apog?)anti -infl ammat ory
properties fakeA heNe conpddHiSOEduIDGM trraf WEUrmdedener ation resul ting
from any di sease or AN njury, TnctodimgstToke, spinal [cord injury,

Al zhei ner' s di sease, I tiple sclerosis, anylol ateroscherosis (ALS), and
mul tiple systens [ephy (MSA).

| “u‘
LRB LR8
20) R8L = Boc
21)R8L=H 22) R8L = PhSO,-

Boc-protected piperidines 20 are unmasked by treating with 20% TFA in DCM to

generate piperdine analogs 21. These piperidines undergo reaction with various acid chlorides

and sulfonyl chlorides to provide targets such as 22.

| 13) RBSO,NH,, EDCI :Iiail\
= _R3 2Ny J = R3
R2” AT N DMAP, DCM R2” SAT N7
:/L\;COZH ;L CONHSO,R,
17 23

Alternatively, acids 17 undergo reaction with various amine compounds to generate

sulfonylaminocarbonyl targets 23 by coupling reaction with a sulfonamide in the presence of
EDCI and DMAP.
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Thus, in accordance with a preferred enbodi nent, the present invention

i ncl udes nethods of treating patients suffering from nmenory inpairnent due
to, for ewerpénci#Bzhei ner' s di sease, multiple sclerosi CT/US2004/041068

anyl ol ateroscl erosis (ALS), multiple systens atrophy (MSA), schizophrenia,
Par ki nson' s di sease, Huntington's disease, Pick's disease, Creutzfeld-
Jakob di sease, Rubenstein-Taybi syndrone (RSTS), depression, aging, head
trauma, stroke, spinal cord injury, CNS hypoxia, cerebral senility,

di abet es associ ated cognitive inpairnment, nmenory deficits fromearly

exposure of_anegthetic agents, nultiinfarct dementia and ot her neurol.ogi cal
condi ti ons F§4P g‘ijm“}ﬁ ba@aggomteﬁavéeaaégé@w aﬁﬁ%m prﬁgeq%fe\/v]ﬁr]? Olysis

car di oyaR GHORN indi SRABRS of THIPVEOHIL, RIS pRALhEAY viliclEWeRE bderale the Of a
conpound according to Fornulas 1111 or pharmaceutically acceptable salts

t her eoforregpradingrassetderidss in FRCMy ercd finalbyntpesimiden 1€ by the eatmeniywisly vagioys
nmet hodan%%e%\lr eating patients suffering fromdi sease states characterized by
decreased NMDA function, such as schi zophreni a. The conpounds can al so be
used to treat psychosis characterized by elevated | evels of PDE 4, for
exanplg; various fornms of depression, such as nanicfgﬁpression, maj or
depres i Nyd depression associld) &/ t h psychi at arToNRQeur ol ogi cal
di sorders. conpounds of the pBd&LHeli nvention can a e used in
met hods o gat] nRPat i ents suf f&) NHRIRTON obesi ty gnd t'reat Rent
met hod&2f or Teur dhal regener ation or neurogenesi s. Egznention
conmpounds of thepRghvention also exhibit anti-inflammtory actigaty. As a
result, the inventive conpounds are useful in the treatnent of a variety of
al | er gi cong1 ndbgpgmt ory di seases, particularly di 46pB¢ =sCANRIR10
characterized by decreased cyclic AVP | evel s and/or el evated
phosphodi esterase 4 |levels. Thus, in accordance wth a further enbodi nent
of the invention, there is provided a nmethod of treating allergic and
i nf | ammat or¥aRy Sdhese serhetesrocegHAss P@i%@“‘é’&&ﬁﬁ’ir% Wil%ﬁlegﬁarep%ﬁﬁwe amount
of a compound according to Formula (1), or of the conpounds |isted above,
or a pharmaceutically acceptable salt thereof. Such di sease states i ncl ude:
ast hma, chrQmd of opdinarylskilliig thecant will iscagnizerthas some opbihe wompeuwndd io§ Berswl ¢ GOPD)
at opi Can%%ﬁe te'ci%i'c 20 i%l}n'dg fidedap Ql!elcgﬁ giigthglaif?éréﬂt%mlﬁét}iggl Hofuci@ BHRC LV TS,
ver nal “"conj uncti Viks S, esoni opc?'n 1"

addition, some of the compounds of the present invention possess one or more asymmetric

carbon atoms and are thus capable of existing in the form of optical isomers, as well as in the
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, trans isormers,
diastereomic mixtures, racemates, nonracemic mixtures of enantiomers, and substantially pure
and pure enantiomers, are within the scope of the present invention. Substantially pure
enantiomers contain no more than 5% w/w of the corresponding opposite enantiomer, preferably

no more than 2%, most preferably no more than 1%.

The optical isomers can be obtained by resolution of the racemic mixtures according to
conventional processes, for example, by the formation of diastereoisomeric salts using an
optically active acid or base or formation of covalent diastereomers. Examples of appropriate
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 chemical differences by methods known to those skilled in the art, for
example, by chromatography or fractional crystallization. The optically active bases or acids are
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granul oma, psoriasis, inflammtory arthritis, rheumatoid arthritis, septic
shock, ulcerative colitis, Crohn's disease, reperfusion injury of the
nyocar di woanes/dsi4s8n, chroni c gl onerul onephritis, endot exirawsstwamkiocadul t
respiratory distress syndrone, cystic fibrosis, arterial restenosis,
artherosclerosis, keratosis, rheumatoid spondylitis, osteoarthritis,
pyresis, diabetes nellitus, pneunoconiosis, chronic obstructive airways

di sease, chronic obstructive pul nonary di sease, toxic and allergic contact

eczeNBperAtRPISd 86k HBsep@ARA M RBIrdoneeic ik, A diElREAMt FlobFes € septiinraf, pruritis
in the anogenital area, alopecia areata, hypertrophic scar |scgld | upus

er yt hewtiea dsomersipwelues the peqrfshiplabramriegsarty, (ogochird JELC aﬂaﬁwgd%ﬂt Pea
Py 0der ity o ARARAGACHS AT, SERABANPUR A8 SraxiNE tlcdspfiffn deRNC! ' s di sease,

anaphyl act ol d purpura nep , anmat ory ofk_ I sease, |eukem a,
mul t i Ehentooess. diiableghstl P esluima brediangfstised tyuPacehneige CliranshOPsandnd t he

i ke. PDE4 .inhibitors for treating,asthnmg, chroni.c bronehiti | asi s,
al | er 'IEfaFﬂiwaﬁ?qé{g oY Bheh F‘ﬁifﬂ‘ft}“g}%ﬁﬁt‘fiﬁ‘g@kd' g sSpdtichs, with bl ‘%‘ﬁg

t unor JREGHIESIcH, irRGIBMseiE Rivpiicallyt &ttive Edigpcanlls ofIegmuR. Igind thGpeafi68901, JPI
1-18957, JP 10-072415, W) 93/25517, WD 94/ 14742, US 5, 814, 6,5% and US

5, 935, compountlsdisied abeve wandikswise b obtained by ehird syfheseoptilipingsnticalnagtive
PDE4i%Q%§&§'9@ﬂggﬁivity, and net hods for synthesizing such conpounds. The
entire disclosures of these docunents are hereby incorporated by reference.
PDE4 inhibitors may be used to prevent or aneliorate osteoporosis, as an

tibiotic, for.treatmnent,. of di . i i L zi
chol est er o ARG RS PERBR B ) BY AT RooBlipeRRfnp Yollbitlnt bl used
(RA), i @tffdrem enficictidondpidiokingre.@f enfeldria herahteae *Hy? 1) '€ andlvs 06. af t er

transplantation, for treatment of urinary obstruction secondary to benign
prostatic hyperpl asia, for suppression of chenotaxis and reduction of

i nvasi on OfTh(Q:%kéQQnt(iﬁ‘\ﬂﬁﬁBn 6Rb klated RruséiEREHARH thOEoBp&iRll asdisAGHea hbssihocyti ¢
| eukemia (B-CLL), for inhibition of uterine contractions, to attenuate

pul norsaclyaspheondcsnti¢adly mecrpteblesgalis andspredrugsgiiaththg eeenpounds o the preawt|
o o PRl BEsBlapleratioFihe 3R ARt L R RN AR S0 uced
i nsul idenpeaid firetioning abablsef With pi éoeghican oggadictackbtb femi a edlt, 6wlexbmple, and t o
| nhi bi sgltszgnﬁydgo%hioﬁg %glrd?gu %u?itc iagi , phosphoric acid, methane sulfonic acid, camphor

sulfonic acid, oxalic acid, maleic acid, succinic acid and citric acid. Pharmaceutically acceptable

salts also include those in which the main compound functions as an acid and is reacted with an

appropriate base to form, e.g., sodium, potassium, calcium, magnesium, 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, for example, reacting a compound 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,
dodecylsulfates, ethanesulfonates, glucoheptanoates, glycerophosphates, hemisulfates,
heptanoates, hexanoates, fumarates, hydrobromides, hydroiodides, 2-hydroxy-ethanesulfonates,

lactates, maleates, methanesulfonates, nicotinates, 2-naphthalenesulfonates, oxalates, palmoates,
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The conpounds of the present invention can be adm nistered as the sole
active agent or in conbination with other pharnaceutical agents such as
ot her agewbDo0efa®t48N t he treatnent of cognitive inpairmeot/tseasos1068 t he
treatment of psychosis, e.g., other PDE4 inhibitors, calcium channel

bl ockers, chloinergic drugs, adenosine receptor nodul ators, anphakines
NVDA- R nodul ators, md uR nodul ators, and cholinesterase inhibitors (e.g.,
donepezil, rivastigimne, and gl ant hanam ne). hi such conbi nations, each
act i vepecht@dpRallfa6aN3 PRerdiiFbpibsdi @ Fidrabis] hieilates) phtataNaR cinttd) tartiaes, usual
dosage range or a_dose below their usual dosage range. The dosages of the
conpouhipsyasptes riesybrtes amesylaist et yndpcanesiend upon a variety of factors

i ncluding the particular syndrone to be treated, the severity of the
synptons, the route of admi nistration, the frequency of the dosage

i nterval , tBuefephly ilewshls formedane pharutaiditizelty; accepiale foradoynistratien &l ogy

profile roacoki netic profide of the ¢ d . e of any
el et dpBeRs i serT oLl Tohrsh Bl SRR AT rosfiRtuli BB EBETRG. "or "The
i nventih@Rn&liged, Yot skamble, fdl iohitiag eeedmpbuttDeagaltland éles canvbriing the saitrtmek
customary for. PDE4 in il%ié(t ors such as lggose known cggg%%tzj}nds nt ifoned

above. 1o s resbasmranpqund by iepisALYIt ahalkalined gt e Fe &p

mul ti pleQirOBE SonveedicAd p@ﬁm&hﬁéamrab&gtaere RiOARARA shevel of, for exanple,
0. 001-100 ny/ kg/ day, preferably 0.01-70 ng/ kg/ day, especially 0.01-10

ng/ kg/ day. Unit dosage forns can contain, for exanple, 0.1-50 ng of active
conpound. FRQr. intr . 1.0 St rati . : :

adm ni stere ,e cpﬁl%g%(%{%gﬂ%rﬁgnﬁ 1? !il %%ne&ddosagggsegag?&g}% ggg%gae&ﬁg\l/@%dﬁlf 0§%r
exanpl fermflatidéhl -THhs bé bompseta ynvemticaf dsoabtlyd. phrinatutivgl éapietaitionesfpeci al | 'y
0.01-1 ng/kg/day, Unit _dosage for can contain, for exanple .1-10 ng of
act vecogg’ﬁﬁlgcifﬁ’g%opﬁ'ﬁéﬁl P&&‘ﬁg"‘ﬁm %@’eﬁ’%ﬁélgyd’w‘été‘mﬁ‘% a]i’chvé caﬂ@g]gfr& qunvent ion it
is of é@hﬁb&,eoﬁébrtaﬁole?ﬁsﬁ@wﬁféa@%eﬂt@&l@&ﬁﬂs@. to particular buffers, nedia,
reagents, cells, culture conditions and the like are not intended to be
limting, but are to be read so as to include all related materials that
one of Ord'ﬁﬁﬁé‘oﬁ%ﬁdﬂﬁ&& &Y dre YU ﬁe&ﬁ#ﬁ%{&ﬁﬁ?g&%e&ﬁémrge drfher est or

val ue in the par ar context In Ich cussion | reSented. For
exanplerioud formulafibesrsufiatss ifdrladmiristeringsthe tarhgoundeadsofdigg to the invention.

Examples of potential formulations and preparations are contained, for example, in the
Handbook of Pharmaceutical Excipients, American Pharmaceutical Association (current
edition); Pharmaceutical Dosage Forms: Tablets (Lieberman, Lachman and Schwartz, editors)
current edition, published by Marcel Dekker, Inc., as well as Remington's Pharmaceutical

Sciences (Arthur Osol, editor), 1553-1593 (current edition).

In view of their high degree of PDE4 inhibition, the compounds of the present invention
can be administered to anyone requiring or desiring PDE4 inhibition, and/or enhancement of
cognition. Administration may be accomplished according to patient needs, for example, orally,
nasally, parenterally (subcutaneously, intravenously, intramuscularly, intrasternally 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 the
invention including such solid forms as tablets, gelcaps, capsules, caplets, granules, lozenges and

bulk powders. The compounds of the present invention can be administered alone or combined
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systemor culture mediumfor another and still achieve simlar, if not
identical, results. Those of skill in the art will have sufficient

know edgewofoesusisgsyst ens and met hodol ogi es so as t o beprablusomiosteesit undue
experinentation, to nake such substitutions as wll optimally serve their
pur poses in using the nmethods and procedures disclosed herein. The present
invention will now be further described by way of the follow ng
non-limting exanples. In applying the disclosure of these exanples, it
shoul dwhe viagdpis phh@@ictitically 83ceptabld adrriefsh@ilucati swbhfak elicore, @BMOML, MRdse, of t he
met hods dj scl osed. according to the ?resent invenhion wi |l no doubt suggest

t hens e$idFeles) and greipienss knowm n theart, pclyding g met lpited tosusngading pEeR ng and i n
the f oldJiay; 144 f HNEQbagt ed in

degr ee%s &ﬁli&?sdgﬁﬁga@f éurﬁt?’eﬂégaegﬁgs?%égg%ﬁ?’ r?gffsgrgﬁgﬁis’ ‘g’:i‘?r&ga’??‘ S gn_d per cent ages
are bylud¢agts and ThelilentTime release lcapsulesdaldéts ahd gelp pieiatsatadvangagepustiant s and

publ i ca Lpng. chged abowﬁo d Qekﬁﬂh ar e her eby i ncorporated by reference.
EXAMPL B Hﬁgé COTPRI PS> -eI*R/aSr oxyy%n-]i%'dopyr idine To a m xture of 14g

of 2- br ono- 3- hydr oxypyri dine (80.5 nmmol), and 22.3g OOK2CO3 (161 mml) in
180mL of water at room tenperature was_ added 21 .of 12 (82.7 ) in
onepor t i on. VA dkidard dpgasedernscan aisp bF e PeAPRIEITNE C?Iapowsgﬁglﬁ

car ef ulpbdiREUILERIIgSGudtub BnBhbr-kduedi@tblvkidns %rfrgésﬁ)ns;ﬁ'@pzel\i/l@ibhg sy¥aps,@RY | ected

by vacuumfiltration and washed wth water (100 ni M aqueous sodi um
bi sul f ¢lixérs( Sochd9sagefotmaeanealso cboRimdujtablFrerisdilvients kaewal i thel ait qucheas yeptero gi ve

16. 19 815 BEARE I5BYF LRV O IRRGE! FLRS AT el PRia il ALNE,(300 M

2- Br onflavorants] as @relies fgexisdyr erdulsiéyidgaral/on suspehéing ftheldnibogndsfof the invention.
2- bromn- 3- hydr oxy- 6-i odopyri di ne, and .7. f . K2C3Bi,n.35 nL . was_.added 11
o s RO IR ETRY VR e isSigclor EXaTate. G BouS, INpRS Rt ur o

Was  of an isotonic sterile solution. Other preparations are also possible.

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

such suitable carriers as are known in the art.

For topical administration the pharmaceutical composition can be in the form of creams,
ointments, liniments, lotions, emulsions, suspensions, gels, solutions, pastes, powders, sprays,
and drops suitable for administration to the skin, eye, ear or nose. Topical administration may

also involve transdermal administration 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 a powder (e.g., micronized) or in the
form of atomized solutions or suspensions. The aerosol formulation can be placed into a

pressurized acceptable propellant.
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cool ed and 150 nL of water was added and the solid was collected by vacuum
filtration. The solid was washed with several portions of water and dried

I N vacuo wo 2g0swe1458. 7g of 2- br onp- 6- 1 odo- 3- met hoxypyr i diPoe/tsg00a/08868 sol i d. .
1H NWR (300 MHz, MeOD) d 7.70 (d, J=8.3Hz, IH), 7.14 (d, J=8.3Hz, IH), 3.91
(s, 3H). Exanple 2B 2-Brono-3-difl uoronet hoxy-6-iodopyridine To a solution
of 5.0 g (16.7 mmol) of 2-brono-3-hydroxy-6-iodopyridine in 300 nL of DW
was added 7.6 g (50 mmol) of sodi um chl orodifl uoroacetate and 0.70 g (17.5
nmol ) of  Na@e.cohipeurds @hi b&admmistddiisithsoMsctine bgen of @ comblfativh tithithet r i ng
for 16 _hours, concentrated jn vacuo, diluted with 150 nlL O H20 and

ext r adtb@rmagpyticabagentsspcings Qiher peente useiip the dreptreBHOTROGRLV P aRATIIRS 29koTe
conceny il bt gk tfs%/élﬁosg)s, g gObtfef Pﬁﬁéﬁ’ﬁ_ lﬁﬂﬂﬁ%, cMRiuehcHARSe liB%Uck@fs,Q%lé?ﬂer ic

chromat ogr aphy ove O usi'ng a gradient el'ution going from2% EtCAc in
hexanedugspadpmosinOiceritor hedudaters, amphakines NRII3A-R3mgdylsioes, yiCdply ynagplators,

2-bronmp-3-dj fl uor t hoxy-6-1 odopyridi.ne a 0 Ld.:cH NVR (500
o g RPN Lo
J=72. Qeivtontitdeuptake irmﬂi)itor@SSRIﬂ).eIrBs@haymbmﬁm;ﬁyéaokyet&eii@edigatm hexypyri di ne
To a mxture qf . 1.Q NaH (60% m neral oi i spersi,on). in L at room
temerwgexﬁﬁgltﬁ%{rlﬁgﬁﬂor@néﬂw irJishgl daﬁagewgsaéﬁfia%?)&ei%ﬁs ¥l 8385 e waas
al l onggnde0 stir for Ih at roomtenperature. A solution of 4.95 g of

2- br omp-6- i odo- 3- net hoxypyridine in DMF (2 nL) wasadded and the mi xture was
heated to 100 OC for 2h. The m xture was cooled to roomtenperature and

titi 1< . al.c 4 ayer was
Capar at od. DhaR (g redcr EibaRtleoBl Bl e BRBARLLL 3T
vacuo.PDiveenzgmed UBhuspthe praserft imdntiyn moludesmethodsrodiselgetave iphibitioh ofiBDBMt h a
i di.ent. fromO0%to 10% Et OAc .i n hexanes to,vi.el.d 4 0 of .
2. Cy oI GRER R B P ST R PGS SOk s SURT Hot S RO PR,
MeQD) efifedt, hfth@E whéreGudihibitidn mby elictdhondfiBnsliolvindneuidbical Bindkdmhes, 3- 81

(s,

such as the loss of memory, especially long-term memory. Such methods comprise
administering to an animal in need thereof, especially a mammal, most especially a human, an

inhibitory amount of a compound, alone or as part of a formulation, as disclosed herein.

The condition 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 associated with such
diseases as Alzheimer’s disease, schizophrenia, Parkinson’s disease, Huntington’s disease,
Pick’s disease, Creutzfeld-Jakob disease, HIV, cardiovascular disease, and head trauma as well

as age-related cognitive decline.

Dementias are diseases that include memory loss and additional intellectual impairment
separate from memory. The present invention includes methods for treating patients suffering
from memory impairment in all forms of dementia. Dementias are classified according to their
cause and include: neurodegenerative dementias (e.g., Alzheimer’s, Parkinson’s disease,
Huntington’s disease, Pick’s disease), vascular (e.g., infarcts, hemorrhage, cardiac disorders),
mixed vascular and Alzheimer’s, bacterial meningitis, Creutzfeld-Jacob Disease, multiple
sclerosis, traumatic (e.g., subdural hematoma or traumatic brain injury), infectious (e.g., HIV),

genetic (down syndrome), toxic (e.g., heavy metals, alcohol, some medications), metabolic (e.g.,
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2.0-1.8 (m 2H), 1.8-1.7 (m 4H), 1.7-1.5 (m 2H). The follow ng conpounds
were prepared in a simlar nmanner as descri bed above. a)

2- Cycl obuwgl20080066458 0do- 3- net hoxypyri di ne b) PCT/US2004/041068
2- Cycl opr opyl met hoxy- 6-1 odo- 3- net hoxypyri di ne c)

2, 3-Di rnet hoxy- 6-i odopyri di ne d)

2- Cycl opr opyl net hoxy- 3-di f| uor onet hoxy- 6-i odopyri di ne e)

3-Di f | uor onet hoxy- 6-i odo- 2- net hoxypyri di ne f)

2- Et hoviyintin BoZlor ﬁ;lia;wa@mxemyy, ENSH@pg&ig, Cushﬁ1)g’s disease, psychiatric (e.g., depression
6- 1 odo- 2- (.2- propyl ) oxy- 3- net hoxypyri di ne

3-Dif I%‘érsélﬁé‘t 1) ganddwygrosephslusy opyl ) oxypyri di ne i)

2- Cycl obut yl oxy- 3-di f | uor omet hoxy- 6-i odopyridine j )
6-Iodo-3-nethoxy-2-[(3{?);tetrahydrofuran-3-yL%fxypyridine k)

6- | odo- 3- mekhemxssent-ipventipn ingtirdes wethadsioy Hyabing pyith ra¢raery Eessreppasatg from

2- Cycl .Vl 5-1l.uyor ' . ) o) - f - 2= phenol
(5.0 GRRERt e b SRR SRR Y eeiofid AR SRR B T
and brpeseayialapien timhelet fidthddgoef tréatmem fyr. merheryriimpinnent\wa a résaltof distase.65 )OC |
and stirred for .18 h. The m xt.ure. was titjoped hetween Et2 250 nlL) an
it or TpBB6hER PPIGiohth Bvenbg i e Teesbb et el eneionn s 1oAOg | o0

( My SOMtorA i 1150 BF BdHef R bR tHeBes ENeBnothefar, Aldiatiof YiehtaRe) b¥stRxyei&d frhud, @aai sol e
as a yellow.oil. The foll owi ng compounds were prepared in a simlar fashion

as dedberppragic #BeFvention) 2- Cycl opent yl oxy- 3-f1 uor oani sol e b)
5- Chl or o- 2- Cycl opent yl oxyani sol e c) 2-Cycl opentyl oxy-5-net hyl ani sol eExanpl e
5 | -Cycl opent yl oxy-4-fl uoro- 2- met hoxy-5-nitrobenzene

The compounds may be used to treat psychiatric conditions including schizophrenia,

bipolar or manic depression, major depression, and drug addiction and morphine dependence.
These compounds may enhance wakefulness. PDE4 inhibitors can be used to raise cAMP levels
and prevent neurons from undergoing apoptosis. PDE4 inhibitors are also known to be anti-
inflammatory. The combination of anti-apoptotic and anti-inflammatory properties make these
compounds useful to treat neurodegeneration resulting from any disease or injury, including
stroke, spinal cord injury, Alzheimer’s disease, multiple sclerosis, amylolaterosclerosis (ALS),

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,
Alzheimer’s disease, multiple sclerosis, amylolaterosclerosis (ALS), multiple systems atrophy
(MSA), schizophrenia, Parkinson’s disease, Huntington’s disease, Pick’s disease, Creutzfeld-
Jakob disease, Rubenstein-Taybi syndrome (RSTS), depression, aging, head trauma, stroke,
spinal cord injury, CNS hypoxia, cerebral senility, diabetes associated cognitive impairment,
memory deficits from early exposure of anesthetic agents, multiinfarct dementia and other
neurological conditions including acute neuronal diseases, as well as HIV and cardiovascular
diseases, comprising administering an effective amount of a compound according to Formulas I-

III or pharmaceutically acceptable salts thereof.

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

suffering from disease states characterized by decreased NMDA function, such as schizophrenia.
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To a solution of 2-cyclopentyl oxy-5-fluoroanisole (2.10 g) in 15 nL of

acetic anhydride at 0 0OC was added drop-wise 0.90 nL of 70%nnitric acid.
The m xt we 2ees06mEsned t o room tenperature and stirred fPor/uG2&h/oards t hen
carefully neutralized with saturated aqueous Na2CO3. The solid was
collected by vacuumfiltration, washed with several portions of water and

dried in vacuo to give 2.3 g of

| -cycl opentyl oxy-4-fl uoro-2-nmet hoxy-5-nitrobenzene as a tan solid. 1H NWR
(300 M, coaloudds ehn/alf/bd ﬁisedio—?re ycldshs, chbraéRrigell byl eléPatédEvelk If PDE 8 (m

I'H), 3,93 (s, 3H), 2.1- 1.5 8H). The fol |l ow ng conmpounds wer.e
in a sPrierapPlea¥pions faanyet é?IPrB@EPnaﬁB% as gyanig. é"gﬂf?séﬁénp’;'ﬂoé DPLESFipR, F1G-

| e aptafon bR AR il W gl o
1- Cycl opent yl oxy- 2- met hoxy- 4 nethyl 5-ni trobenzene Exanple 6

- | | -2-f h I
3 oyel opentyecRyuds i rertE ASEYRM o heied i Bfnfs & allogp

in vacuo t oayinghébnéd Ihded o‘én&sv&itH@ﬁ%ﬂﬂo%Yso?exmfbitléaflqnﬂanﬁlﬁatb@%a

yel l ow oi |, which was not purlfled further. | owi n npoun
pr eparAtia fesuls th¢ mveniive camhounds ars usefkin tbettemv@f aa/)arlety 0 allerglc and

p

repar ed

atient
was Sadded

t 0 10Quigferdify/rpml dbaeltylamd oif ttbaunlmnnﬁﬂﬁdi foe neunshal rezenaratiahalenragentais. 30 psi
hydrogen for 3h. The suspension was filtered through celite and the celite
pad was washed with several portions of EtOH The solution was concentrated

3

Ine as a
wer e

3-CQycl AR5 rg}né &sgas% Eﬁ{l&lﬁﬂyﬂgl% 2%&%& };l!uﬂgctg'}zed by decreased cyclic AMP levels

2- Chl oro- yc openty oxyani I'i ne

5- Cycl amﬁ&mblekfﬁx)é& pHos[rEddimKey‘asﬂ Artetdby | "Bhis) innecdrdtanp wéth a further embodiment of
3-Chloro rreth ri I|ne m xt ure of
3 oyt (s a0 et piyiieps mtiod Sl Mersi? Sod BuBmmalisy fieste satesagded 3-

comprising administering an effective amount of a compound according to Formula (I), or of the

compounds listed above, or a pharmaceutically acceptable salt thereof. Such disease states

include: asthma, chronic bronchitis, chronic obstructive pulmonary disease (COPD), atopic

dermatitis, urticaria, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, esoniophilic

granuloma, psoriasis, inflammatory arthritis, theumatoid arthritis, septic shock, ulcerative colitis,

Crohn’s disease, reperfusion injury of the myocardium and brain, chronic glomerulonephritis,

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 pulmonary disease,

toxic and allergic contact eczema, atopic eczema, seborrheic eczema, lichen simplex, sunburn,

pruritis in the anogenital area, alopecia areata, hypertrophic scars, discoid lupus erythematosus,

systemic lupus erythematosus, follicular and wide-area pyodermias, endogenous and exogenous

acne, acne rosacea, Beghet’s disease, anaphylactoid purpura nephritis, inflammatory bowel

disease, leukemia, multiple sclerosis, gastrointestinal diseases, autoimmune diseases and the like.

PDE4 inhibitors for treating asthma, chronic bronchitis, psoriasis, allergic rhinitis, and

other inflammatory diseases, and for inhibiting tumor necrosis factor are known within the art.

See, e.g., WO 98/58901, JP11-18957, JP 10-072415, WO 93/25517, WO 94/14742,

US 5,814,651, and US 5,935,978. These references also describe assays for determining PDE4
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chl or o- 4- met hoxyaniline (3.14 g, 20 mml) and p-tol uenesul fonic acid
nonohydrate (2.0 ng). The reaction m xture was stirred for 16h, cooled to
00C and swoi2wowdsossehydri de (0.87g, 23mml) was added porCirars2auseioeyer 4h.
The reaction mxture was slowy warnmed to roomtenperature and stirring
continued for 16 hours. The sol vent was evaporated and the renaining
reaction mxture was diluted with water (50 nL) and extracted wth ethyl
acetate (2 x 20 nL). The conbined organic |ayers were washed with brine (5
), dinhideioh My, akshehodC AL Efrﬂlﬁé%&lﬂgku)éh edipodinds. JT18f entire disclosures of

3-chl or o- 4- met hoxy -|V-£3 pyridyl meth aniline as a tan solid. 1H NWR (300
MHz, dibege doyurgents ¢ heret quyrposatg%bs(w ergnc& 7Hz, IH), 7.68 (d, J=7.8Hz, IH),
7.27 (m IH, 6.80 (d, J=8.8Hz, IH), 6.70 (d, J=2.8Hz, IH), 648(dd
J=8.8Hz, 2.8Hz, IH), 4.30 (s, 2H), 3.81 (s, 3H). Thefollovmn ng)ounds
were pr epar@E4 imhibitersirdyche Usad treprevst dleamhomé@wﬁtﬁweosss) as an antibiotic, for

3-Fl uoro-4- orretho 3- Dy hd I|

I V-(3- %ﬁﬂ“{}?"gﬁﬁg}{ Yasc\l}af eas% ﬁ%npoxlélzfré Cgefe%tgllé% ra yélﬁ]e g?ﬁ%@é%‘?@k% pyri di n-
2-yl]- @wtﬂxéumatoa} aﬁmm‘@ rQRA;a,rfbﬂeng-eerm ﬁﬁbi’ﬁon@ﬂﬁﬂsaﬂbﬁﬁdal cell geslifératiehafrf | ask
was added 180 - i odo- 3- pret hoxy. é 3| ?) - 3- hydr of ur yri di ne
(0.56 HHASP )mtati% ‘PﬁjTeS- 9‘?8““ %SC%‘PHY&w ﬁ%‘ Prostafe ﬁ@ge(%l mmol ) ,
70 ng Rk L&%gngn QPchéﬁlo'ﬂm and r@(ﬂlcﬁgn Epﬁd&@ﬁl dfRofR33aR08P balls, & treBinf20t &8

3. HBF4 (0 , m. of toluene. The m xture was stirred for 18
hour s @tllqhwmlwmb@wa? llﬁﬂétemfa(lHGLbﬂ forhinbibijion @€ ptetine egndractiansclelaiteiall ug was

mashed c uo and
o adodPinbeg PSR PRl A2y Rich Rtk Uk PRP AN SRR, o nibilod 8612, BEE
%L ?dl erltth eTpTeS%ﬁ)%ahd) tl%%yﬁbﬁ)@ﬂungﬁhé-x DA nudezglumpoﬂ tognenfory V-c€lBs, for

oropnen . . . . . . .
L/-[5- Mﬁ@%owwpﬁﬂd&?@mﬁwmﬁmgn hoth LA meyartiem 2ed GrameRiof gi n- 3-
yl m%'t hydlﬁmaaat@ﬁmﬁnmésk@w&a anulddoNVR (300 Mz, CDCI3) d 8.56 (s, IH), 8.48
d, J=3.4Hz, I'H), 7.59 (d, J=7.8 Hz, IH), 7.3-7.1 (m 3H), 7.1-6.9 (m 2H),
7.00 J=8.4Hz, |H), 6.31 (d, J=8.4Hz, IH), 5.28 (m IH, 5. .14 (s, 2H),

(d H) (d H)

4.0-3.7 (m Th%@omp%m]cg offhe p%@ent BvertiohTan B Administered as the sole active agent or in

combination with other pharmaceutical agents such as other agents used in the treatment of

cognitive impairment and/or in the treatment of psychosis, e.g., other PDE4 inhibitors, calcium
channel blockers, chloinergic drugs, adenosine receptor modulators, amphakines NMDA-R
modulators, mGIluR inodulators, 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.

The dosages of the compounds of the present invention depend upon a variety of factors
including the particular syndrome to be treated, the severity of the symptoms, the route of
administration, the frequency of the dosage interval, the particular compound utilized, the
efficacy, toxicology profile, pharmacokinetic profile of the compound, and the presence of any

deleterious side-effects, among other considerations.

The compounds of the invention are typically administered at dosage levels and in a
manner customary for PDE4 inhibitors such as those known compounds mentioned above. For
example, the compounds can be administered, in single or multiple doses, by oral administration
at a dosage level of, for example, 0.001-100 mg/kg/day, preferably 0.01-70 mg/kg/day,
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The foll ow ng conmpounds were prepared in a simlar manner as descri bed
above a) -Butyl

3- [ 7V- ( 6-vopehayprsog| met hoxy- 5- met hoxypyri di n-2-yl) - pyri #CmAB2004/041068

yl met hyl am noj benzoate b) r -Butyl 3-]

'- (5, 6-D nmet hoxypyridin-2-yl)-pyridin-3-yl methyl am no] - benzoate c)
tert-Butyl 3-[iV-(6-Cycl obutyl oxy-5-nethoxypyridin-2-yl)-pyridin-3-

yl met hyl am no] benzoated) Bu | - V- -Cycl opropyl neiii oxy-

-di fl L@pmiﬂlyfmwp@ﬁigﬂdgm&yy’t}rm&ohiﬁelfo@;sldmbbmbmnfomeiarblﬂe,zmaﬁen@oﬂac&& yl 3-

£/: \r:;g'g 5}@%& neﬁltztgag’ééo‘ngiaﬁjém %ﬁ%%}bg !:onmpzou}t/lld cap %numst_ered in single or

3-[1V- banzoate Q)
| gheTesie BRIl o br s At i o)

tert-But
yl met hyg&@idﬁb]empﬂapé)lhy mg@ch’daBquut dgsage forms can contain, for example, 0.1-10

[1V-( y- 6-i sopropoxypyridin-2-yl)-pyridin-3-
yl met ﬁ?ggf%&nglf éoa e i) r Butyl - L o
- Cycl obut yl oxy- S-di f I uor onet hoxypyri di n*-y”-pyri di n- Syl met hyl am noj benzoat e

4 % LA [ 5- MEP KBRS opthopropedirss ol e RpITRERYSIHPR dtds PE RHrsefo e sngderstood i i n- 3-

yl met hythiasieRte mqiahwu)ar uat(ﬁ@ﬂspﬁédlﬁllr hts C@nb%fhﬂefeoﬁdahelnst fdtihdhkedre &t er k)
4-{L’\-[5-|\/EthOXé6 (3i7? (tetramil)drofuran | oxy) - pyridin-2-yl]-pyridin-3-

y| met Hifeadedie be finpng, &nl_ © fa batiepbsoyasite inglydg a laplated majgriadssthatoneyft er t - But y!
g: I{I Efﬁfl%&d&@ﬁ%enz (vgfél’c)i)ﬁfc(o%ﬁfzé Q@ygﬁé)&f{ﬁf%&s?’ory\lam)l theylgdrg&lpar%othe)lt iRyridin-
L’\y[ 5- M‘clhltlwydlﬁ}u@ﬁoﬂ)s pi¢sented. o exdmyleyrit 8 -0ften pygsibdy/toi sibstit@te whé bm@feri di n- 3 yl m

et hyl - [ 4- t et.,r ah dro ran-2- 2H-te tﬁi‘% hen bﬁ n
n by SR iRt B R Fa pli St BT Rt et PR O 20 y1 1 -
pyr i diskill in the art will have sufﬁment 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 following 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.

In the foregoing and in the following examples, all temperatures are set forth uncorrected

in degrees Celsius; and, unless otherwise indicated, all parts and percentages are by weight.

The entire disclosures of all applications, patents and publications, cited above and

below, are hereby incorporated by reference.

EXAMPLES
Example 1
2-Bromo-3-hydroxy-6-iodopyridine
To a mixture of 14g of 2-bromo-3-hydroxypyridine (80.5 mmol), and 22.3g of K,CO; (161

mmol) in 180 mL of water at room temperature was added 21.0g of I, (82.7 mmo]) in one
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3-yl et hyl am ne 0) _
L/ -[ 5- Met hoxy-6-(3i ?)-(tetrahydrofaran-3-yl oxy)-pyridin-2-yl]-L-phenyl -pyri
di n- 3- ylwetbhedmmmsae p) tert-Butyl PCT/US2004/041068

3-{i V-[5- Met hoxy- 6- (t etrahydrof uran- 3-yl oxy) - pyridin-2-yl ] pyridin-3-

yl met hyl am no} benzoate q) tert-Butyl

3-[1V-(6-Cycl opentyl oxy-5-net hoxypyridin-2-yl)-ryridm 3-

yl met hyl am no] benzoat e Exanpl e 8B - Butyl

S- JTV-iastiéeh| Tireafixmet hax ytirreelny foomytehqbieﬁﬂﬁe Ydriphtthetl canefoldy henmabaddedich 3N

ol ) BRHBBLAAIS 6 s Be v Seasbphc e Sk B GE [

added RaPORY, é%mleﬁlm%bmﬁdaﬂweﬂ 16oﬂfﬂ,) 0.02 nmol ), and
P(t Bu) 3HBF4 (12 ng, 0.04 mmol he m xture was stirred overnight then

fi | t er Bef oHd 5igg Hrie@in vaeumtedziveokkaoidnbrome-Shydrexny-6dodapyriding g9 a tawiselipr oduct
v eyt Qilubtof gk iS9) 8739 @-s AP QB A,Of, | 1 hexanes to give

tert - But

Chl or o- 4- met hoxyphenyl ) - pyri di n- 3-yl met hyl am no] benzoate as a yellow oil.
The fq&lomnn% conpounds were prepared in a simlar manner as descri bed
above:

4-1 N (ﬁB%@Iﬁqoéonﬁhkﬂh@XWﬁﬁNé) pyri di n- 3-yl met hyl arni no] beri zoate b)
Buryl 3-P"-(3-Fl uoro-4-nethox henyl -pyridin-3-ylmeth Iamn benzoate c)

t ert - BIR §ymixurenf 161 efroromo Yf@%lyb PYLigine.iag d Qg-of dMEnzoat e
d) te r\%/as%ldﬁé’d gmi%fﬁgﬁogy ?ﬂaﬁ?gﬁﬁ ik %?(tm?e WAMRERas T80 AW QH.e FH{J: )m:&bﬁre'vgdsn 3-

yl met hyl am no enzoat e e tert
3-[N (®0@1Iam1 éS(BHﬁMWﬂb@rW@Iaddqd-amdm dobid yyel eoldcrqah/bryi dhicmarB filtration. The

I f), tert-But
o T (DS REOSOR St SoPlides 3 Whlsr g sy os 1y iS4l of 2-bromo-6-
yI net hyd@sintaldxepaidiheady tah eslid. BUH WMR (300 MHz, MeOD) § 7.70 (d, J=8.3Hz, 1H),
4- N (7314C%/cl 0 3eI~rI]£ yllH?X¥9l (Sf Igﬁl)oro 4- met hoxyphenyl ) - pyri di n- 3-

Example 2B

2-Bromo-3-difluoromethoxy-6-iodopyridine

To a solution of 5.0 g (16.7 mmol) of 2-bromo-3-hydroxy-6-iodopyridine in 300 mL of DMF
was added 7.6 g (50 mmol) of sodium chlorodifluoroacetate and 0.70 g (17.5 mmol) of NaOH.
The light brown solution was warmed to 55 °C with stirring for 16 hours, concentrated in vacuo,
diluted with 150 mL of H,O and extracted with 2 x 150 mL of EtOAc. The combined EtOAc
fractions were concentrated to give 4.0 g of crude product which was purified by
chromatography over SiO; using a gradient elution going from 2% EtOAc in hexanes to 4%
EtOAc in hexanes to provide 3.43 g (59% yield) of 2-bromo-3-difluoromethoxy-6-iodopyridine
as a pale yellow oil. 'H NMR (500 MHz, CDCl;) 6 7.68 (d, J=8.3Hz, 1H), 7.21 (d, J=8.3Hz,
1H), 6.58 (t, J=72.0Hz, 1H), (s, 3H).

Example 3

2-Cyclopentyloxy-6-iodo-3-methoxypyridine

To a mixture of 1.0 g NaH (60% mineral oil dispersion) in 8 mL DMF at room temperature was
carefully added 2.2 mL of cyclopentanol and the mixture was allowed to stir for 1h at room
temperature. A solution of 4.95 g of 2-bromo-6-iodo-3-methoxypyridine in DMF (2 mL) was
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yl met hyl am no] benzoate h) -Butyl

4-[ N- (5- Cycl opent yl oxy- 4- nmet hoxy- 2- net hyl phenyl ) pyri di n- 3-

yl met hyl anOnojdnemseate i) tert-Butyl PCT/US2004/041068
3-[ N- (5- Cycl opent yl oxy- 4- net hoxy- 2- met hyl phenyl ) pyri di n- 3-

yl met hyl am no] benzoate j)

N- (5- Cycl opent yl oxy- 4- net hoxy- 2- net hyl phenyl ) - N- phenyl - pyri di n- 3-

yl met hyl ami ne k) tert-Butyl

4- [ | Sf added eydthe peirtuyd wxyheatedlto 00O foreh h Tky plivannel Waspypolied ikarodm

51 T (Grgsteh bl pirasignes beash S0 (100 3 FBHUAT §L0ByRhki The greanic ayer was

yl et hydyamtdaolhded Qatheriik (50 mL), dried (MgSO4), and concentrated in vacuo. The residue
N (5- Cycl opent yl ox%/- 2-f 1 uor o- 4- net hoxyphenYI ) - N phenﬁl -pyridin-3-yl met hyl am
i ne n) wes Biified|by column chromatography eluting with a linear gradient from 0% to 10% EtOAc

3-[ (4- @[J{Ie}{&i%fs UHERY0 2 oF L U9LBPARANLY- BYSdoH Thidmbk il K737 CBHeVR)

tert-B
3- [ (4- QObIMiKiz, NMeDDP& §7-188, Jer8ribjzh By b)71 ((3,- -8 Ublzp D)) 51A42) (amyil Ha [3b8inz o3t e p)

1 tor oy Db ehVBatD: Exarpirb B05 11 v (6- Oyl opent yl oxy
- S- met TRX By il Jdnpodhds R betphrediryd STBERY hamienad &RbARddGRbasd.d Butyl 3-[

~-(6-cycl opent yl oxy-5- net hoxypyri di n-2-yl)-pyridin-3-yl net hyl am no] benzoat e
(652 ny) AhasCyelkbyylesyioriode3rnetbeupyting n di chl or onet hane and al | oned to

stir ovenrni t r g vacuo and the residue was
1 Lo 0a5-3"

partiti or@ﬁgggﬁggﬁyglgéﬂﬁgf C§§ﬂ1§&§% %éltger. The aqueous fraction was
adj ust ed o) 02,3-Ihhiethbx$-66odepyndmat ur at ed aqueous sodi um bi carbonate and the
Et OAc | ayer se at.ed hed wi.t h_brine, .dried and concentrated. The
resi due sz'ﬁgfi%‘l"?‘i°§éa§ff‘be§h°é‘é§r3a u%ﬁ??’l%@f%%rﬂggwn%nﬁti ng with EtOAc to give
440 ny ofe) 33-DifMadrémethoxy-6-iodo-2-methoxypyridine

cycl opent%l oxy-5-memoxypyridin-2-yl)-pyridin-3-yl net hyl am no] benzoi ¢ acid
as a yel Ifhv-E8ioxy-6-ippRivpethappyndide  cDCl 3) d 8.66 (s, 2H), 8.51 (br, IH),

7.94 (s, g H.10802-(RploBy1) ) 3-mbidRypyridithe
h) 3-Difluoromethoxy-6-iodo-2-(2-propyl)oxypyridine
i) 2-Cyclobutyloxy-3-difluoromethoxy-6-iodopyridine
j) 6-lodo-3-methoxy-2-[(3R)-tetrahydrofuran-3-ylJoxypyridine
k) 6-Iodo-3-methoxy-2-[tetrahydrofuran-3-yljoxypyridine

Example 4
2-Cyclopentyloxy-5-fluoroanisole
To a mixture of 4-fluoro-2-methoxyphenol (5.0 g, 35 mmol) in 100 mL acetonitrile was added K.
2COs (10 g, 72 mmol) and bromocyclopentane (10.7 g, 72 mmol). The mixture was heated to 65
°C and stirred for 18 h. The mixture was partitioned between Et,O (250 mL) and water (250
mL). The ether layer was separated, washed with brine, dried (MgSO,) and concentrated to give
5.2 g of 2-cyclopentyloxy-5-fluoroanisole as a yellow oil.
The following compounds were prepared in a similar fashion as described above.

a) 2-Cyclopentyloxy-3-fluoroanisole

b) 5-Chloro-2-Cyclopentyloxyanisole

c) 2-Cyclopentyloxy-5-methylanisole
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(m 3H), 6.91 (d, J=8.1Hz, IH), 6.19 (d, J=8.1Hz, IH), 5.30-5.10 (m 3H),
3.75 (s, 3H, 1.70 (m 6H), 1.45 (m 2H). The foll ow ng conpounds were

pr epar ed wWo 2008i6ms8ar nmanner as descri bed above. a) PCT/US2004/041068
3-[1V-(6-Cycl opropyl net hoxy- 5- met hoxypyridi n-2-yl)-pyridin-3 -

yl met hyl am no] benzoi ¢ aci d b)

3-[L*(5, 6- D net hoxypyridin-2-yl)-pyridm 3-yl net hyl am no] - benzoic acid c)
3-[i V-(6-Cycl obut yl oxy-5-net hoxypyri di n-2-yl)-pyridin-3-yl net hyl am no] benzo
| C aciHxdhhple 5

[1V- cl opr opyl net hoxy- 5-di f] uor omet hoxypyri di n-2-yl ) -pyridin-3-
y| rTet hfrpé’%/ ﬁglriygﬁytﬁ gu(g'@r%jn@} 0xy-5-n1trobenzene

3-[ 7V-16a Rl,ﬂﬂlmwérwéxfyﬁ)xwh@awﬁwowmﬂ?g)xlh 15 BT bilicBiantlyaBddutioaai no] ben

zoic acid

3 [ LA- W&Eﬁh@mmo K6 xylpgf 703 nitrkc adid. - Phermnigiture Sray wisaned lo4APMAETBRIAIBICC aci d

3_ [L/- a(nél 1§r8% rf%r OOSthang the qaret p}g,neu alize w1 IssaBJS;arlte((ij aquegus y%\] r’rzgt%y ITelllﬁl 5%1(1) benzoi ¢
aci d hyasedlletedbivhduunr ﬁiﬁaﬁdsn) xasled mﬂmewm]xngasnsd:f nvaer phd dpigd indiapuBto

it B o asey S onsh tusp ety Syitiohemeese 91 3 sl H NMR (300

yl met hyfrphcpediyenzsi @,Mﬁﬂz 11, GMS d( B=18901H), 4.78 (m, 1H), 3.93 (s, 3H), 2.1-
- 4- met hoxyphenyl ) - pyr i di n- 3- yl et hy am no] benzoi ¢ acid ) 3-]1V-

gg l(:::Vbl -8(m, 3} hoxyphenyl ) - pyri di n- 3- yl net hyl ami no] benzoi ¢ aci d 1) 3-[iV
d
o1 - Pl iefio Tl BRI ik B e BB D ol & aci d )
3 E!_d' L 5a)eL !Dyd)o?elﬁyl()ﬁy ?)ﬂl(orce:mwlﬂwiydimtrabmﬁeml oxy) t o)
yridi i me nzoic acid o
3-{i V-[S%R/& h}% é%X"é‘iﬂ%‘ﬁ%ﬁ'cﬁ%’?@ 1‘/‘? 5‘ BYridin-2-yl]pyridin-3-

yl met hyl ay nekbepafiexReiethoxy-4-methyl-5-nitrobenzene

Example 6
5-Cyclopentyloxy-2-fluore-4-methoxyaniline
A solution of 2.3 g of 5-cyclopentyloxy-2-fluoro-4-methoxynitrobenzene in 50 mL of EtOH was
added to 100 mg 10% palladium on carbon and the mixture was shaken under 30 psi hydrogen
for 3h. The suspension was filtered through celite and the celite pad was washed with several
portions of EtOH. The solution was concentrated in vacuo to yield 2.0 g of 5-cyclopentyloxy-2-
fluoro-4-methoxyaniline as a yellow oil, which was not purified further.
The following compounds were prepared in a similar fashion as described above.

a) 3-Cyclopentyloxy-2-fluoro-4-methoxyaniline

b) 2-Chloro-5-cyclopentyloxy-4-methoxyaniline

¢) 5-Cyclopentyloxy-4-methoxy-2-methylaniline

Example 7

3-Chloro-4-methoxy-/N-(3-pyridylmethyl)aniline

To a mixture of 3-pyridinecarboxaldehyde (2.2 g, 20 mmol) in ethanol (100 mL) was added 3-
chloro-4-methoxyaniline (3.14 g, 20 mmol) and p-toluenesulfonic acid monohydrate (2.0 mg).
The reaction mixture was stirred for 16h, cooled to 0°C and sodium borohydride (0.87g, 23
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p) 3-[L"-(3-Cycl opentyl oxy-2-fl uoro-4-nmnmet hoxyphenyl)-pyridm 3-

yl met hyl am no] benzoi c acid q)

3-[i V- (2-vebl2oosaebss8ycl opent yl oxy- 4- met hoxyphenyl ) pyri di RC3/US2g040etohy | ami
ao] benzoic acid r)

4-11 V- (2-Chl oro-5-cycl opentyl oxy- 4- met hoxyphenyl ) pyri di n- 3-

yl met hyl am noj benzoi c acid s)

4-1i V- (3-Cycl opentyl oxy- 2-fl uor o- 4- met hoxyphenyl ) - pyri di n- 3-

yl met hmh@mm]ddﬁéttpdrﬁoﬁwilsé olvgr 4 [Th¥ reaction mixture was slowly warmed to room

(6- Cyclopentyl met hox 2-y r|d|n 3- no ben20|c
aci d upoiperede pd wg)mé%ap B Bort. hEgajs V%Wﬁix?‘ﬁ‘ﬁ%%&ﬂ)%@z L

yl met hyh afgnnakReO %Al 8i1@6d it water (50 mL) and extracted w1th ethyl acetate (2 x 20 mL)

3-]i V- Cycl opent yl oxy- 4- et hoxy- 2- net h f ) pyridin-3-

yl met h'ighmnh;qq@rg@n@ lagieris aveyy) washed with brine (5 mL), dned (MgS0,), and concentrated

4 L1 V- L5300 0p6PL Mgy Bcbloupharsts IR IRUHRIGIHE ks Y] € v 200

met hyl’am no]®enzoi ¢ acl
3 [i V-¥BEOZDICH) S ¢1 GxIH)2 858 ddyTo4 ZHzETHNO X 6P Iid 17 )8Hzy tH )Y h23(m, 1H), 6.80
| met hyl arg noj Z0j i
a6 FTE AEDRELS BTl SEetigh 0y iiTe 35Tk A R APOR AL B e aci
z) 3-[4dy. Di f I uor onet hoxy- 3-fl uor ophenyl ) - (3-fl uorobenzyl ) am no] benzoi c acid
aa) 3-[(2,6-Difluorobenzyl)-(4-difluoronethoxy-3-fluorophenyl)ani no] benzoi c
acid hﬁ@llewmcon{psuwtwmprepared iy Bsimylar pgreF ahges ﬁrébqslragﬁve-

(gHY![ g@?@ag@f{{o Qhﬁll%ﬁenyﬁa‘%%%nghﬁdﬁfé&@&ﬂ@yl Vé[ 42 3i?)- (tetrahydrofuran-3

-yl oxy)-pyridin-2-yl]-pyridin-3-ylnethyl-iV-[4-(2-
(tet raﬁgdr&pgér an-2-yl)-2H-tetrazol -5-yl ) phenyl]am ne (180 ng, 0.34 npnol)
was di

N-(3-Chlorophenyl)-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)pyridin-2-yl}-pyridin-
3-ylmethylamine

To a 25 mL oven dried, argon flushed flask was added 180 mg 6-iodo-3-methoxy-2-((3R)-3-
tetrahydrofuranyl)oxypyridine (0.56 mmol), 111 mg 3-chlorophenyl-N-(3-pyridylmethyl)amine
(0.50 mmol), 70 mg of NaOtBu (0.70 mmol), 30 mg Pd,dba; (0.033 mmol), 20 mg P(tBu);.HBF,4
(0.69 mmol), and 5 mL of toluene. The mixture was stirred for 18 hours at room temperature,
filtered through celite and the celite plug was washed with several portions of toluene,
concentrated to 5 mL in vacuo and loaded onto a 12 g silica gel column. The product was eluted
using a linear gradient from 45% to 55% EtOAc in hexanes to give 83 mg of N-(3-
Chlorophenyl)-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)pyridin-2-yl]-pyridin-3-
ylmethylamine as a yellow oil. "H NMR (300 MHz, CDCl3) & 8.56 (s, 1H), 8.48 (d, ]=3.4Hz,
1H), 7.59 (d, J=7.8 Hz, 1H), 7.3-7.1 (m, 3H), 7.1-6.9 (m, 2H), 7.00 (d, J=8.4Hz, 1H), 6.31 (d,
J=8.4Hz, 1H), 5.28 (m, 1H), 5.14 (s, 2H), 4.0-3.7 (m, 4H), 3.79 (s, 3H), 2.10 (m, 2H).

The following compounds were prepared in a similar manner as described above
a) tert-Butyl 3-[N-(6-Cyclopropylmethoxy-5-methoxypyridin-2-yl)-pyridin-3-
ylmethylamino]benzoate
b) tert-Butyl 3-[N-(5,6-Dimethoxypyridin-2-yl)-pyridin-3-ylmethylamino]-benzoate
c¢) tert-Butyl 3-[N-(6-Cyclobutyloxy-5-methoxypyridin-2-yl)-pyridin-3-

ylmethylamino]benzoate
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THF (5 nL) and 3 nL of IN HO was added. After 6 h at roomtenperature the
m xture was neutralized to pH =5 with saturated agueous sodi um bi carbonate
and extr awDeadowici4s8sEt OAc (3 x 50 nL). The Et QAc extr act Crarseomdondched,
washed with brine (50 nlL), dried (MJSO*, and concentrated in vacuo. The
crude residue was | oaded onto a Redi Sep colum (10 g, silica gel) and the
product was eluted using a linear gradient fromO0%to 5% MeOH in Et OAc over
20 mn to give 70 ny of

L"- [ 5- nenoxy) Gerg-BuBjl -3([MFWMmathwsmﬂdormﬂhﬂypyﬁdwz] ylpypyiidings-3-

yl met hyl -i V-[ 4- ZEHetr )rhenyl]am ne as a yellow solid. 1H NWR
(300 MHz, CDOP: Vigmge ‘?}ZO"\ 8.51 (d, J=4.0Hz, IH), 7.97 (d, J=8.7Hz,
2H), 7.78 (@) =Bul1BN- Sfblﬂugro%ﬂat}( 7 d{ndz idis. 2K, 7. 02 (d,
J=8.3Hz, IH) Q) 55%1(3.[2[ Jd— o%&'ﬂ%t;ho Hgl}h%r 7 (m 4H), 3.79
(s, 3H), 2.1 yll(l@th}flmm]@@ame 11

iV[5|Vbthoy -ttﬁg%ﬂ |n2yl]p|per|d|n4y
| - pyridin-3- f‘fﬁrﬁehﬁhg%a{wﬁﬁ 59Ieﬁ{o§9pﬁ1&fﬁ9>§>f))pﬁﬁé§ﬂg

4- {L"- [ 5- Menoyim@hyldmto]fenedatahy dr ofur an- 3-yl oxy) - pyrl din-2-yl]-pyridin-3-y
| met hyl am nq} - piperi di 1- carbo acid. tert-but. ster (110 ng, ) was
taken up i nglée"?f%@#ﬁ%@ﬁ%f?ﬁ?xa %‘PW’F} ey ]arPéfn &M xture was stirred
for 18 h, conganéthAb@eholndoadartiti oned bet ween Et OAc and sat. ag. NaHCO .
The Et OAc was separated, washed with brine, dried _over magnesiumsulfate

and concent Wat@&Buiyl g NE(SMOWFB' ﬂmmewyayr(@@) I-peidiedydr of ur an- 3-

yl oxy) - pyri di Rygeidith Gih-4-yl -pyridin-3-ylnmethylam ne as a tan solid.
1H NWVR (300 l\/Eiz C%Cﬁﬂi 8.51 (s, IH), 8.47 (d, J=3.4Hz, IH), 7.54 (d,

J=7. 9Hz | HY, te?t—Bmtya AINHEHCycTobd R 1dxy-5 dﬁﬁoﬁiﬂqthdxlyﬂ:yricﬁnaayl}ﬁyﬁcﬂﬁr 5Hz, | H),

530 (m IH. 4. oy 743 (M 2H, 4.0-38 (m 4H). 375 (s, 31,
3. 28 Em 2[?) yfz;ngﬁym?%{m’ % 13 (m(2H) Mo (m(4H) et ol ou ngH)

conpounds Wgr @- (Mﬁﬁaﬂaﬁoxyﬂ6-€616)L(tﬁtﬂaﬁydr6ﬂ1Pdiﬁ3—yﬁﬁ Heaidih-Ded)-pReNs3- a)
i V-[5- I\/Ethoxy 3|’>- etrah dr of uran- 3 onﬁ pyridin-2-yl]-iV:-piperidin
-3-yl pyri di n- 51%1?3% ﬁiﬂdglenkﬁﬁbw w@mdc-‘qﬁb)ltyl ester

(tetrahydrofyu ﬁa{W ?5 Mefo¥)-6RER)- @bt?al%dﬁ@ﬁlraﬁ/fi AELH O HER A -pyridin-3-
ylmethylamino} -piperidine-1-carboxylic acid fert-butyl ester
1) (tert-Butyl 3-{N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-
3-ylmethylamino}-benzoate
m) N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethyl-N-
[4-(2-(tetrahydropyran-2-yl)-2H-tetrazol-5-yl)phenyl]amine
n) N-Cyclohexyl-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1]-pyridin-

3-ylmethylamine

0) N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-phenyl-pyridin-3-
ylmethylamine

p) tert-Butyl 3-{N-[5-Methoxy-6-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]pyridin-3-
ylmethylamino } benzoate

q) tert-Butyl 3-[N-(6-Cyclopentyloxy-5-methoxypyridin-2-yl)-pyridin-3-

ylmethylamino]benzoate

Example 8B
tert-Butyl 3-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoate
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yl met hyl - pyri di n- 3-yl met hyl am ne, c) (6-Cycl opentyl oxy

-5- et hoxy-pyridi n-2-yl)-piperidin-4-yl-pyridin-3-yl nethyl -ai nine

hydr ochl owode)s/0@)458 PCT/US2004/041068
(6-Cycl opentyl oxy-5-nmet hoxy- pyri di n-2-yl ) -pi peridin-4-yl -pyridin-4-yl net hyl
am ne, e)

(6- Cycl opr opyknet hoxy- 5- met hoxy- pyridm 2-yl)-pi peridin-4-yl -pyridin-3-yl nmet
hyl am ne, f)

62(cycToaeamMF@&y3mﬁmﬂﬁ¢hﬁﬂmeﬂ&mpBNuam@naﬂykﬁwa@mymua4&n@ y hmdlhgddtpyri di n
- an] ne. oxa

64sopr %%[10510%{%%?&45@%&&9? poeal) i 10 mingofyspe was added NaQIBII 458i bP n- 2- ami n

e oxal ghgy), bl zdbas (18 me, 0,02 mmol), and P(tBu 3HBF4 (12mg, 0.04 mmol). The mixture was
6- (cyclopropy oxy) - 5- (di fl'uor onet -N-pi'p er|d|n4 I-N-(pyrldln 3-

yl met hgnr;qgiw«fuetmgmhm lmedtthioughumlﬁamlaa domo a silica column (12g). The product

6- (cyc I v, I r.

o- (o R A el BB o B0 3l ORGSR o R B ZES e
i n-2- @hiope4-nethegypRentDApyridin-3-ylmethylamino]benzoate as a yellow oil.

i V- (I -Benzenesul fonyl pi peridin-4-yl)-iV-[5-nmetlioxy-6-(3J?)-(tetrahydrofura
n-3-yl oxy)- pyridin-2-yl]-pyridin-3-ylnethylamne A solution ofiV

[ 5- met ﬁ'Hé(ﬁbﬂ@wﬁx?% &Inﬂohﬁamé}wfégma%a AnilaP¥hrcP 1§ ﬂéibﬁbé%l‘dﬂolze pi peri dm 4-yl pyr
i di n- | met hyl am ne ) in dichloronethane (1 nm.) and ﬁ)yl‘ldl ne (0.12

m) was add@d t@rérBatxM @ atofﬁﬁyﬂmmnﬂww@ﬁﬁ ylawﬂwﬂar@@o eOZ0%F) and t he
t d
Nater: The B R B TN g e e P s PR 3
concent r at ec). @FnSutyddi[ Bia(é Ellaeropcumeﬂmeyphbyyl):meim—Beﬁmﬂulangn@]phgzoata yield 4
L’\ ( I benzeWe%ﬂ'f'lBgﬁS]/I3EH%@F?%ﬁl?’Peﬂty)]ﬂ’(?"%'@Jﬁrg'4r?@fq}8§39’h§n¥lépwdlf‘?ét r ahydr of ur an

-3- yloxy)- pyryﬂlﬂetﬁylamﬂo]]b@yédtgl n- 3- yI met hyl am ne as a reddi sh brown solid.
1H NVR (300 Mz, 8.49 (br, 778dJ70Hz,,7775(m

4H), 7.20 (®) ferHputd 3§§1 -(@cf-hlgrog5-syql @ﬂ)en yipxgg-mgthoyyhenyDmding: 22 (m 1H),
4.51 (s, 2H), yﬂnétﬁylgﬂnohﬁ%zoa%eo 3.8 (m -2H), 3.8-3.7 (m
f) tert-Butyl 4-[N-(2-Chloro-5-cyclopentyloxy-4-methoxyphenyl)pyridin-3-
ylmethylamino]benzoate
g) tert-Butyl 4-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-
ylmethylamino]benzoate
h) tert-Butyl 4-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-
ylmethylamino]benzoate
i) tert-Butyl 3-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-
ylmethylaminoJbenzoate
j) N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)-N-phenyl-pyridin-3-
ylmethylamine
k) tert-Butyl 4-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-
ylmethylamino]benzoate
) tert-Butyl 3-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-
ylmethylamino]benzoate
m) N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-N-phenyl-pyridin-3-ylmethylamine
n) tert-Butyl 3-[(4-Difluoromethoxy-3-fluorophenyl)pyridin-3-ylmethylamino Jbenzoate
o) tert-Butyl 3-[(4-Difluoromethoxy-3-fluorophenyl)-(3-fluorobenzyl)amino]benzoate
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2H), 3.73 (s, 3H), 2.37 (m 2H), 2.2-1.9 (m 3H), 1.9-1.6 (m 5H). The

foll ow ng conpounds were prepared in a simlar fashion as descri bed above.
a) WO 2005/061458 PCT/US2004/041068

L~(I - Benzenesul f onyl pi peridi n-3-yl)-N-[5-nmet hoxy-6-(3i?)-(tetrahydrofuran-3
- yloxy)pyridin-2-yl]-pyridin-3-ylnethylam ne, b) L”(I|-Methanes

x| fonyl pi peridi n-3-yl)-Lr-[5-nethoxy-6-(3i?)-(tetrahydrofuran-3-

yl oxy) - pyri di n-2-yl]-pyridin-3-yl met hyl am ne, c¢)

| - (4- {|V-[ﬁﬂwhthumda[CB&Q»ﬂ@td&maﬂydrdﬁMmﬂmxﬂxyyéxy) pyridin-2-yl]-pyridin

- 3- yl net hyl a | di n 1-yl) et hanone, d)

{4- [(6 Cyclop %Wy)ﬁg‘#g A yr|d|n 2-yl)-pyridin-3-yl met hyl -am no] -

pi peridin- 1-yl}-(4-fluoro-phenyl)-nethanone, e)

(6- Cycl opent yl oxy- 5- et hoxy- pyr| di n-2-yl)- (I -net hanesul f onyl - pi peri di n-4-yl
) - pyrExmpRIy| net hyl - ami ne,

2 O PR Ripehiio RS- AL S 3 5 oSS ) Py i
6 iSOWﬂmyl’Sfmhwwﬁmw‘mﬂmxﬂpmdlw{ﬁ)wﬂm3 Flmethplptdo)epeeaé n- 2- ani

0 ( oy ACab Figleretpp)n 0 i A0V BF A CisblagymReme 89 e o REFBIEHS di n- -
y| met hyho R¥¥entivis 2n@ved e ¥achd hiDthe %éﬁh@'fv@s phrlitioned between 50 mL EtOAc and
6- (cyclopentylo ) - 5- net hoxy- N- phenyl - N- ﬁer|d|n4 ¥I‘Idln 2-amne, | )

6- ( cyctbmbrivaieiox ﬁauwﬁrﬁgu%wﬁémsmdﬁo a pH of R-q Wifh st agugqus sodium

aet hyl Ql %’B{):ga‘t{arﬁf th&BYH&c 1a s% élrgt@dNN dc.hed with brme dried and concentrated. The
nmet hy I- opent yl oxy- 5- met hoxy- pyri di n-2-yl) - pi peridin-4-yl-pyridin-3-y

| met hylleald'uﬂwaél' purifigidiyutolupmn dfromatography eluting with EtOAc to glve 440 mg of 3-[N-(6-
(6-cycl open ;oxy 5 t hox. di n Pﬂ)f‘)‘ eri d g met hyl
ani ne ((yfgj(?e’i‘%' e f‘WFﬁE@%ﬁg dl(nsy &Qﬁ%}meg b&'ﬁo l{ﬁﬁgx elgo/avgsoé Jded
net hy| ifpsivie (J0b8VHz, CDCls) & 8.66 (s, 2H), 8.51 (br, 1H), 7.94 (s, 1H), 7.76 (m, 2H), 7.45-7.25

(m, 3H), 6.91 (d, J=8.1Hz, 1H), 6.19 (d, J=8.1Hz, 1H), 5.30-5.10 (m, 3H), 3.75 (s, 3H), 1.70 (m,

6H), 1.45 (m, 2H).

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

a) 3-[N-(6-Cyclopropylmethoxy-5-methoxypyridin-2-yl)-pyridin-3-
ylmethylamino]benzoic acid

b) 3-[N-(5,6-Dimethoxypyridin-2-yl)-pyridin-3-ylmethylamino]-benzoic acid

¢) 3-[N-(6-Cyclobutyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic
acid

d) 3-[N-(6-Cyclopropylmethoxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-
ylmethylamino]benzoic acid

e) 3-[N-(5-Difluoromethoxy-6-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic
acid

f) 3-[N-(6-Ethoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid

g) 3-[N-(6-Isopropoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid

h) 3-[N-(5-Difluoromethoxy-6-isopropoxypyridin-2-yl)-pyridin-3-
ylmethylamino]benzoic acid

i) 3-[N-(6-Cyclobutyloxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-

ylmethylamino]benzoic acid
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m.). This m xture was heated at 60 OC for one hour as all the starting
mat eri al was consuned. The m xture was poured into ice water and et hyl
acet at e. Wheoawmgassc | ayer was separated, dried (Na2SO4pcan$2@ane®ns r at ed.
The resulting brown residue was purified by HPLC to give 10 ng of N -

met hyl - (6-cycl opentyl oxy -5-met hoxy-pyridin
-2-yl)-piperidin-4-yl-pyridin-3-ylnmethyl-an M5:. (ES) mlz 397 (M+tH 1 .
Exanpl e 13 4-Fluoro-{iV-4-[iV-(3-fluoro-4-nethoxyphenyl) - py

pdi n- 3- y| mejh hyl[aiBLOdbro- bt pleanl onadinl 3-gidtiytieniAo Jrexdois idf

4-[LN-(3-f oro[Ni(_ rrq?}ﬁg]f%o pheny ylél di.n- %gﬁyﬁﬁ@lﬁo' go benz(?i c acid (50
ng, O.14 3f Xéll?rl
|- (3-di et hyl @rtyvt@pme&w nérhoﬁizﬁnéhggbmdlhlzngdﬁﬁmwﬁmbé&mcda%ld 54 ny, 0.28

mmol ), and dlrrethlamnzgyrl i ne was taken up in
di chl or onetaAdN(B-Iugro uleﬁmml@ayli-pymmgﬁ ylm@ylﬁnm@b@lwcpbrtu ti oned

%L\é\ggnmﬁ h brlﬁ{g@[j”fg% fhgggfﬂg%%&%fconc?gﬁo}gggﬁngﬁlh%lt]ggﬁgﬁle 3/;? Sgrl fied

by col um chr grhmmgammoy b(eﬁzdmaxadgel) eluting with 100% Et OAc to give 38 ng

of 4-fluoro- 0f Q- 4- - -

met hoxypher®)l $: @{/ q]&ﬁ% 5%’ @%W&W%ﬁ'YB’éM%BW‘}%-&ﬁQWBQWr%-onam' de as a

white solid. ih (})bé\ﬂzlgl,cag;@dS)d8584(m 2H) 8.11 (m 2H),

7.7-7.5 (m 3 | H), gm 3H), 6.63 (d,

J=9.0, 2H), p)43ééf (@SCYCZQB)GHWQOWQQ @Eorosﬂﬂpeth@samhsmé) mzmh% F{4- Fl uor o- 3- (

)-(tet rahydro& 1%11}440?3%}019@883/' }-pyridin-3-yl net hyl -am no] - benzoi c acid
t| on 0O

To a cooled s

3-[{4-fl uorg- 3—[NE(tZF@ﬂwodwey@bgenmym-mﬂﬁxy;dtehympwidmb] benzoi c acid et hyl
ester (0.3g, O 7%1 n d| chl,oronmet hane (20 nL) at 0 OC was added a

sol ution Of BRY SO ]ﬁ'ﬁz °8#8Ci2) and the mixture was then allowed to
warmto roa ug Qt@{lwoes-ayao@htynd;@ch -frethoRsheR@Yyridki® reaction was then
quenched cautiously with MeOH and concentrat ed under reduced pressure. The
resi due was dV%%hﬂ@Hlmﬂbeﬁé?lﬁaﬁél (30 m.) and cone. HJ (1 nl)

s) 4-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-

ylmethylamino]benzoic acid

t) 3-[N-(6-Cyclopentyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino Jbenzoic
acid

u) 4-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-
ylmethylamino]benzoic acid

v) 3-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-
ylmethylamino]benzoic acid

w) 4-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-
ylmethylamino]benzoic acid

x) 3-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-
ylmethylamino]benzoic acid

y) 3-[(4-Difluoromethoxy-3-fluorophenyl)pyridin-3-ylmethylamino]benzoic acid

z) 3-[(4-Difluoromethoxy-3-fluorophenyl)-(3-fluorobenzyl)amino]benzoic acid

aa) 3-[(2,6-Difluorobenzyl)-(4-difluoromethoxy-3-fluorophenyl)amino]benzoic acid

Example 10
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was added and heated at reflux overnight. The reaction m xture was cool ed
and concentrated. The residue was basified with ag. NaHCO 3 sol uti on and
extract edwoi2005/d6i438c. The organi c | ayer was washed w t hpaatuseqo4losiose, dried
(Na2S™4) and concentrated. The residue was purified by flash col um

chromat ography (silica, 20% acetone in CH2CI2) to provide 0.12 g

of 3-[{4-fl uoro- 3-hydroxy-phenyl}-pyridi ne 3 nmet hyl - am no] -benzoic acid
nmet hyl ester. Exanple 14B 3- [{4-Fluoro- 3- -

(tetr mslmémb@%?(sx? @eevﬂahpmmahr ﬁyrokfmy&mmﬁqwhdmmemynmc aci d

met hyl ester To a sol ution of 3- uor o-

oXy- ph@ﬁ&te}raaykﬁﬂi)nbemlmmgl am no] benzoic acid methyl ester (0.12g) in

di chl g -

nydr oy Lot S DBl RAR S IRS) Bl 23R GRS RLTTV-C

di - fer(Ltettahwmaynadﬂcyib-BH)dytraZtOéS(ﬂ)ph@l}g]}mﬁﬁH{é80 arc0.3émmol) was dissedeeddah| owed to
ti b th di t f NMP-TsOH

(0. 5 gy FRE GERE o o v Ralo 1B e posd e ity e s uas.
col | echenetalpedftb bHr-a5 wmhsam@e&&eshuebﬁdko@ldaﬂhé’arbaiﬁee @fd%dtt@éte&\ﬂz&h tFJﬂ@Ac r el eas ed
with 10% Et N in CH2Cl 2 and concentrated to give 0.1

3- [ { 4- Bzt BLly- Th@@t%%@?t@ﬁw&‘%? gorabinesl, yaghegwith brine (50 m13 dried (MgSOy),

pheny|e}nd@6ﬁééilﬂnﬁf%d3n DBRLAY The Bt ks %Rk Soaacd &taatms ?%Bﬁﬁnn(ﬁé ahplig, 14C
3-[{4-F uoro-3-(i?)-(tetrahydrofuraii-3-yloxy)-plieny pyridin- 3- yI met hyl -

am noj gdb)anzldh@pladmj wasreiutedwsangd linear gradient from 0% to 5% MeOH in EtOAc over 20

3-[{4- ? f hyl i
o1 - s o me by hL RN Bl A LB SO RSB dIE Y A "
and d:l\/?j’zlﬁfetlﬁt? MM{)j@Mtrht?ﬁiSeﬂ)}ﬁbnﬁﬁnﬁﬁ‘e asweyellawg;bhd *EDNMR)Q o MH\E@?DSQC) B S ? ean d
o0 94 B0 UL B P P B b0 T AP D ML

XQeOH r .eflm?:ff J¥@$HEL!ZH)f 7 @d &y=8 |3ﬂ%h1HPBl5§TQd gbgaFR! Py, 3R0Y.2 (RY8EH cend (B, 5%

3-[{4- 4H)ué¥78(§33ﬁ)72} ?( {wi13hyab: of ur an- 3-yl oxy) - phenyl } - pyri di ne- 3-
nmet hyl - am no] - benzoic acid. Ms: (ES) mz 409 (MtH+).

Example 11
N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-piperidin-4-yl-pyridin-3-
ylmethylamine
4-{N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamino } -
piperidine-1-carboxylic acid terz-butyl ester (110 mg, ) was taken up in 10 mL of 20% TFA in
dichloromethane and the mixture was stirred for 18 h, concentrated, and partitioned between
EtOAc and sat. aq. NaHCOs. The EtOAc was separated, washed with brine, dried over
magnesium sulfate and concentrated to give 45 mg of N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-
yloxy)-pyridin-2-yl]-piperidin-4-yl-pyridin-3-ylmethylamine as a tan solid. "H NMR (300 MHz,
CDCls) 6 8.51 (s, 1H), 8.47 (d, J=3.4Hz, 1H), 7.54 (d, J=7.9Hz, 1H), 7.21 (m, 1H), 7.02 (d,

=8.5Hz, 1H), 5.83 (d, J=8.5Hz, 1H), 5.30 (m, 1H), 4.57 (s, 2H), 4.6-4.3 (m, 2H), 4.0-3.8 (m,
4H), 3.75 (s, 3H), 3.28 (m, 2H), 2.81 (m, 2H), 2.13 (m, 2H), 1.9-1.6 (m, 4H).

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

a) N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-piperidin-3-yl-
pyridin-3-ylmethylamine,
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The foll ow ng conmpounds were prepared in a simlar manner as descri bed
above: a) 4-[{4-Fluoro-3-(i?)-(tel

ahydr of urap-280yden458) - phenyl } - pyri dm 3-yl nmet hyl - am no] - lpemas2@4mciods b)
3-[(3-Cycl opent yl oxy-4-f1l uoro-phenyl)-pyridin-3-yl net hyl - am no] - benzoi c
acid c)

4-[ (3-Cycl opent yl oxy-4-fl uoro-phenyl)-pyridin-3-yl net hyl -am no] - benzoi c
acid d) 3-[(4-Fluoro-3-nethoxy-phenyl)-pyridin-3-yl nmet hyl -am no] - benzoi c
acid e) 4-[4 41\Eq5LM'"eﬂro§yJEB(BR eztrayerofichn-BYy16:0i) DyRdinl et Hy-pipariding] - benzoi ¢
acid f) 3-[(3-Fluoro-benzyl)-(4-fl uoro-3-nethoxy-phenyl)-am no]-benzoic

aci dg) 3-[(4- ﬂ%h&m%@fiy@t}aﬂéme; -pyridin-4-ylmethyl -anitio] -benzoic
acid h) 3- [(4. 135 0Bt ‘%%W-—‘ Vil gt s B- v i ehng@Nnzoi ¢
acid Exarrpl({g ?)‘52?9%/&9%‘[ 1§§ - 419(%)&({%/X i azoIIi %}@I Igr%g%%d?ll ?ygjr%gﬁgl]mbsgﬁizégpg acid

met hyl est er Mpdracldotide,i on of net hyl 4-ami no- 2- net hoxybenzoate (1.50 g, 8.3

mmol ) in digh oet ha 3 ded.\t o I - af. lehyde
(0.98 g, 8. kﬁ%{;ﬁlogﬁﬁ%P%Y'Igb%%o%%%?%%ygf%géméﬁagé%ﬁ @%Z{Q%ﬁ‘lﬂfge reaction
was stirred atmiepm tenperature for 1 h and followed by addition of sodium
tri acet oxyborohydride (3.76 g,_17.7 mmol.). in porti.ons, The, resulti

reaction mi tEFF‘ YG@QEIWW%%’Q'W@BW'P BTQQR’IE‘PE’eH&é‘F%V]ngmT%éAIP%ﬁ i on
was quenched Wqfe water and I N ag. NaOH sol ution and extracted with

di chl oromet hane (3x). The conbi ned organic extracts were dried _é_NaZSO4) and
concent r at &, 6XpxclepantidoxiaS-pethpxy-Nepipsridin-3sh-NeoGlytigim-Zhilestad pyFdisnd: on
silica gel toal%ﬁ/ee X%Ia%et hoxy-4-[ (t hi azol -5-yl net hyl ) -am no] - benzoi ¢ acid
nmet hyl ester as g van colored oil in 90% vyield (2.04 g). 1H NWR (300 MHz,
CDA 3) 3. 83)( S-iscprdpoxF-Bhethoxy-Bphiperdditnd -l eN-(pyridaz-ylBéthyl )Hrid-2-dmink= 2. 2Hz,
IH), 6.23 (dd, alez. 2, 8.6Hz, IH, 7.78 (d, J=8.6Hz, IH), 7.83 (d, J=0.8Hz,
H, 8.75 (d, °¥¥#$+z, IH). The fol |l owi ng conpounds were prepared in a
imilar nmangee (@sclsfssyhlRemxFPav@fudbmethoxy)-N-piperidin-4-yl-N-(pyridin-3-

-[ (Thi azoIqE)S- (F%ceﬁﬁyfg-_am ng?- g_enzoi o aci}c? teprli-butyly es(tpgl;1 b)

- [ (Thi azol - 5ylmeteylipridingiapsne tHEHoIORetHDI d tert-butyl ester.

i) 6-(cyclopentyloxy)-5-methoxy-N-phenyl-N-piperidin-4-ylpyridin-2-amine,

I

S
3
4

j) 6-(cyclopentyloxy)-5-methoxy-N-piperidin-4-yl-N-(pyrimidin-5-ylmethyl)pyridin-2-

amine.

Example 12A
N-(1-Benzenesulfonylpiperidin-4-yl)-/N-|5-methoxy-6-(3 R)-(tetrahydrofuran-3-yloxy)-
pyridin-2-yl]-pyridin-3-ylmethylamine

A solution of N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl}-piperidin-4-yl-
pyridin-3-ylmethylamine (10 mg) in dichloromethane (1 mL) and pyridine (0.12 mL) was added
to a vial containing benzenesulfonyl chloride (10 mg) and the mixture was stirred 18 h. The
mixture was partitioned between EtOAc and water. The EtOAc was separated, washed with
brine, dried (MgSO,) and concentrated. The residue was purified by column chromatography to
yield 4 mg of N-(1-benzenesulfonylpiperidin-4-yl)-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-
yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamine as a reddish brown solid. '"H NMR (300 MHz,
CDCls) 6 8.49 (br, 2H), 7.78 (d, J=7.0Hz, 2H), 7.7-7.5 (m, 4H), 7.20 (m, 1H), 6.98 (d, J=8.5,
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c) (3-Fluoro-4-nethoxy-phenyl)-pyridin-3-yl nethyl -am ne d)

( 3- Fl uor o- 4- met hoxy- phenyl ) - pyri di n- 4-yl net hyl -am ne e)

( 3- FI uor owbeneyic)4583- f | uor o- 4- met hoxy- phenyl ) -am ne f) PCT/US2004/041068
2- Met hoxy-4-[ (pyridin-3-yl met hyl)-am no] - benzoi c acid nethyl ester Q)
2- Met hoxy- 5- [ (pyri din-3-yl met hyl)-am no] - benzoi c acid methyl ester h)
| -{2- Met hoxy-4-[ (pyridin-3-yl methyl)-am no] - phenyl } - et hanone i)

(4- Met hoxy- phenyl ) - pyri di n-3-yl net hyl -amne | )

%g 2- Metihoxes & 1<y s 523l 1y, Byt X, 2H)Npl 2 pher), 4.0-3.8ah 1) 38ixeaxanpl e
4- [ ( 4- EEDL3 BubsoXihs 230 dmy REetn} 19) (m, BHZ6P-1%- @ RBY hy | - ani no] - 2- met hoxy- benzo

ic acid methyl ester A round-bottom flask containing
2- met hoxy-4-[ (thi azol -5-yl met hyl ) - am no] - benzoi ¢ acid nethyl ester (698 ng,
2.51 nﬁhbfolmvdng easrhpc&mﬂy‘weﬂaﬂrmamdmmzs«mﬂa f@shlcﬁmasgiescmb%abml) wer e pur ged

th f t t m. d
DVE (5 nL). ST PESH R R BSPIRE  Ral Y herereaonaR ey hupel) Mlaei
cont ai ni ng Pd%ﬂé;b}%yr&hﬁ-tlﬂ] pgldlﬂglﬁ&emh«)m@nd powder ed sodi um hydr oxi de
(200 ng, 5. under argon atnosphere. -tert@g é %8{ (10% wt
in hexane sb) u%( lethangsul fanylpipesidt-3nyb\-[ vsthopus-GRuEET a’é Al enk

flask. The reS}H&%Wﬁ%gﬂ%fﬁﬁk@§ﬁﬁ &hy1ahi80 OC overnight before it was
| u

cooled and filter g of celite and concentrated. The crude
was purified) blf(4—I{N{ﬁ-Mcthwm61ﬁ3ﬂ)€(Mtabghaﬁmn Biyloxy)-ryadigretyl-pyrighinsd- 710 nyg

of4-[(4-tert-byto i.azol

yl met hyl - am no‘}1 %39?8’)()6% eznoc#]11¥I1 g“aml%ehyl ester as an orange oil (629%.
1H NVR (30Q) Mﬂ[(é@@lo@kn@zlo&? 5€1$1eth9k9-py18d1ﬂ-6 {ppyrdii)-3-ydmehyl-amindH) , 5.22 (s,
2H), 6.58 (d, J=2 63 (dd, 2, 85 IH, 7.12 (m 2H), 7.76 (bs,
IH), 7.78 (d, HE@(BH-%)E& (4-flugp I(hmlylme 38089 (s, |H). The foll ow ng
conpounds wg Hesedul 1-48))-
4-1(3-tern- B&ﬁo%ﬂ%@ﬁ%ﬁ %gﬁgﬁx %zng%(t)ull?lg (glsnrret hyl fgfnﬁn% 2- rrefyh)oxy- benzo
i c acid net hyl pyeslies-ylmethyl-amine,

f) 6-(cyclopentyloxy)-5-methoxy-N-piperidin-3-yl-N-(pyridin-3-ylmethyl)pyridin-2-

amine oxalate,

g) 6-isopropoxy-5-methoxy-N-piperidin-4-yl-N-(pyridin-3-ylmethyl)pyridin-2-amine
oxalate,

h) 6-(cyclopropylmethoxy)-5-(difluoromethoxy)-N-piperidin-4-yl-N-(pyridin-3-
ylmethyl)pyridin-2-amine trifluoroacetate,

i) 6-(cyclopentyloxy)-5-methoxy-N-phenyl-N-piperidin-4-ylpyridin-2-amine,

j) 6-(cyclopentyloxy)-5-methoxy-N-piperidin-4-yl-N-(pyrimidin-5-ylmethyl)pyridin-2-

amine.

Example 12B

N —methyl-(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-
amine

To a solution of (6-cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-
amine (100 mg) in dimethylacetamide (5 mL) and Cs COs (200 mg) was added methyliodide (15
"uL). This mixture was heated at 60 °C for one hour as all the starting material was consumed.
The mixture was poured into ice water and ethyl acetate. The organic layer was separated, dried
(N2,S04) and concentrated. The resulting brown residue was purified by HPLC to give 10 mg of
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b .

4-[ (3-ter”™-But oxycar bonyl - phenyl ) - pyri di n-5-yl net hyl - am no] - 2- net hoxy- benzo
ic acid meohyes/ss458r c) PCT/US2004/041068

4-1 ( 3- Chl or o- phenyl ) - pyri di n- 3-yl et hyl - am no] - 2- met hoxy- benzoi ¢ aci d

met hyl ester d) _ _ _

5-[ (3- Chl or o- phenyl ) - pyri di n- 3-yl net hyl - am no] - 2- met hoxy- benzoi ¢ acid

nmet hyl ester e)

1- { 4- [ (S-sthot-66- pmlman)ylwimqﬂaqu;py:mmhw)@npmd;m@yhpmy-mmemyl-mne

}- ethang - | o
3- [(4bAfe][()}:{S))§l/ ] xyI-IQhenyI ) - pyridi n-3-yl net hyl -am no] - benzoi c acid
tert-bu ester g _ _ _
4-1(3-Ek ﬁoré ? met hoxy phenyl ) -t hi azol - 5- yl net hyl - am no] - benzoi ¢ aci d
tert-h 3r

3-(3- ameo 4Mm§mmﬂhﬁﬂéﬂ1éthﬁfyﬁéﬁh) SyMbiies BihehPlaighsipenzoi ¢ acid

tert-butyl esteri _
3- [ (4- hengpyditsngencsulignasmiday| ) - pyri di n- 3-yl met hyl - ani no] - benzoi ¢ acid et hyl

ester ja )mﬁl{e(o%ﬁ':[k\;'@’ ﬁu&olﬁg&g@léXyﬁQSQYp}ncﬁx ! -}q th?fla%unnﬁi) hIYZOlC ac1cp 8b benzoi ¢

hyl
gm[ ((j4efﬁl %ldnmog ﬁﬁlubmbymmdnemg!ﬂo)larmﬁel(m mg,40 98 neiddy  -(3irethyleeMopk & yBC3 - d et hyl

ester te?‘lul ? (Q;Q[%g %Ohydroc%Tc)zr}/Ae)(Si mg, bgg 6?1) g& g%etﬁ Qn%goiagr;d%?a (q’a%]n-lge()HZZSOl ¢

acid e

3-[(3- Irﬁﬁt’ﬁlDlWE wkaﬂnpm dicﬂ[@idiﬁlétﬂan@@ﬁ‘)ﬂ))an@yﬁﬁéﬁ' for B | TRt hir@ Wal PArtitiBRAZ 01 C
acid t rt but est er

4- [ ( 4- PEWSSH %é?%@@ﬁﬂgﬁéﬁyﬂ‘}ﬁoﬂlﬁi\%h@ﬁ%ﬂw E@Aywaampm}edzwmeﬂmm benzoi

|
Z ??letbglﬁe Sllﬂ%ggﬁggr bo%{f ) eélﬁrﬁe)d (e Lesidue A tfy oD phromatae by henzoi ¢
aci d métikea gebsaleting Witld 10096 E1OB6 torgivt B8 nrgci‘fl44/ﬁm\1/ud\fo+\rfﬁf 4V>\gv (z gggro-atl T H2O (139
o, 3 R Bl B A S el engeseatusulfbnagdo® Svaithiaik  Hrhe
organl NMR (200 VEE, @Bcag)rm\smotnua@grs IleGhIQGHJ P ESSEh, SH T’ﬂ@s&ﬂ 1HRYQE was

t dth Were separat e e aquéous | ayer
vashed W 3, 5100k @ Sh s @005 2t 85 (s Sy, 335 e 2.

Example 14A
3-[{4—Fluoro-3-(R)—(tetrahydrofuran-3-yloxy)-phenyl}-pyridin-3-ylmethyl-amino]-benzoic
acid

To a cooled solution of 3-[{4-fluoro-3-methoxy-phenyl}-pyridine-3-methyl-amino]-benzoic acid
ethyl ester (0.3g, 0.78 mmol) in dichloromethane (20 mL) at 0 °C was added a solution of BBr;
(5 mL, 1 M in CH,Cl,) and the mixture was then allowed to warm to room temperature and
stirred for one hour. The reaction was then quenched cautiously with MeOH and concentrated
under reduced pressure. The residue was dissolved in methanol (30 mL) and conc. HCI (1 mL)
was added and heated at reflux overnight. The reaction mixture was cooled and concentrated.
The residue was basified with aq. NaHCOj solution and extracted with EtOAc. The organic layer
was washed with water, brine, dried (Na;SOj) and concentrated. The residue was purified by
flash column chromatography (silica, 20% acetone in CH,CL,) to provide 0.12 g of 3-[ {4-fluoro-
3-hydroxy-phenyl}-pyridine-3-methyl-amino]-benzoic acid methyl ester.
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neutralized with IN aq. HCO before it was extracted with ethyl acetate
(9x). The conbi ned organic extracts were washed with brine, dried (MgSO",
and concewOnat@d1458 gi ve 462 ng of 4- PCT/US2004/041068

[ (4-tert-butoxycarbonyl - phenyl)-thiazol -5-yl net hyl - am no] - 2- net hoxy- benzoi c
acid as a foam (67%yield). Exanple 15D

4-[ (4- car banoyl - 3- net hoxy- phenyl ) -t hi azol - 5-yl net hyl - am no] - benzoi ¢ acid
tert-butyl ester To a sol ution of

4-[ (4-ter”-but oxycarbonyl - phenyl ) -t hi azol - 5-yl net hyl - am no] - 2- met hoxybenzoi
c acid (462 , 1.05 mmol) in dichloronethane (20 nL) at room tenperature
was adéaimp«d#| chloride (225 m., 2.62 nmol) dropw se and fol |l owed by DW
(2 drop 3. R85 Hnk@iyRaminid]Rnkeic 1 h
bef oré ﬁ)‘ Fvl\g(;sl%c%ﬁlgyﬁﬂrrg?y ?’y%@@%ﬂghg?s)fgl e%gw sh foadr]n Thi s crude
was t kaeid ohethybested i n THF (10 m.) and followed by addition of NHAOH (4 nlL)

tes i 1ot SR b el o SRR it dh Aol S At Y PEPLB N DBLASE 1
( MySO&stean(h. c) C gt HhRGomdthenecr@de migs at hraonmt tgpephee ons saddeda (é')eB to

H L e R R N e T

as deg @rlbtﬁ d BRO%EctRh rﬁlxkl(ré"\)@@ralﬂﬁm ko &ir at room temperature for 15 min before the
- met hoxy- phienyl ) -t hi azol - 5- yl net hyl - am no] - benzoi ¢ aC| d tert-but ester b)

3-[ (4- a@anioamf;MP—is@éi tesity Ophehy The epqtion; mixgire wesskyed & 201 35, %i“??mam d

ert-hxxt S 10% Et:N

“1( 3%, %’)rlecec (ﬁ] ¥ ﬁl\’ a‘u&l}r w3 fhﬁdéqu CHf%lfllThe r‘ﬁrod ct ﬁvas theﬂ releasgg rgvgglm /% da)

( 3-iUOHECTP mﬁﬁyédncmtratéﬁ o (giv;el o2 hy lof B[{#fhlor@3HB}- (tdthyﬂm;ﬁlzran-ﬁrsd@i}&?( anpl e

d4-m[51(egy ga@gzg {Jr]g?l]’:l-w gr?n%)% bgrtlz%ﬂy ac}d metlhalzes{er -yl methyl - am no] - benzoi ¢

(4- car banoyl - 3- met hoxy”~henyl ) 4Mazol - 5-yl net hyl -arrj i no] - benzoi ¢ acid
tert-butyl ester (371 ng, 0.845 nmmol) in CH2CI 2 (3 nL) at roomtenperature

was adéeample 14C

3-[{4-Fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl}-pyridin-3-ylmethyl-amino]-benzoic

t

4
S-[
15E
aci
4-

acid

A mixture of 3-[{4-fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl}-pyridine-3-methyl-amino]-
benzoic acid methyl ester and LiOH (50 mg) in a mixture of THF (2 mL) and water (2 mL) was
heated at 60 °C over night. The mixture was cooled and acidified with dilute ag. HCI before it
was extracted with ethyl acetate. The extract was washed with water, brine, dried (Na.,SO,4) and
concentrated. The residue was purified by flash column chromatography (3%MeOH and 0.5%
AcOH in CH,Cl) to give 3-[{4-fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl}-pyridine-3-
methyl-amino]-benzoic acid. MS: (ES) m/z 409 (M+H.

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

a) 4-[{4-Fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl}-pyridin-3-ylmethyl-amino}-
benzoic acid

b) 3-[(3-Cyclopentyloxy-4-fluoro-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid
¢) 4-[(3-Cyclopentyloxy-4-fluoro-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid
d) 3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid
e) 4-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid
f) 3-[(3-Fluoro-benzyl)-(4-fluoro-3-methoxy-phenyl)-amino]-benzoic acid
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trifluoroacetic acid (260 nL, 3.375 nmmol ). The reaction m xture was heated
at 110 OCfor 1 h in a mcrowave before it was concentrated in vacuo and
chr omat ogwepbhedenssssi | i ca gel to give 214 ng of PCT/US2004/041068

4-[ (4- car banoyl - 3- met hoxy- phenyl ) -t hi azol - 5-yl net hyl - am no] - benzoi ¢ aci d as
a white solid in 66%yield. Ms: (ES) mz 384 (MrH4) . MP 196.7-196.8 0C. 1H
NVR (300 MHz, DMSO-J ) 3.83 (s, 3H), 5.38 (s, 2H), 6.79 (dd, J=2.1, 8.5Hz,
IH), 6.89 (d, J=2.1Hz, IH), 7.14 (m 2H), 7.43 (bs, IH, 7.54 (bs, IH,
7.78-7.88 (@) 3AH-Flifor8-8-fasthoky=pheniD- Iﬁ'ﬁd{nb@-yhﬂldﬂ)yl -aifitigo | fleht@nieid conpounds

\éllv-eE?4PrC§Pg;ﬁgf1l Réa‘brﬁ?fﬂ] l' ge ﬂ}@hglll ﬁfﬂyggi’ﬂ'g ggl}qdl?@bove-]&’ﬁf‘%%T 3%idnz0i ¢ acid b)

3-[ (4- Car banoyl - 3- met hoxy- phenyl ) - pyri di n-3 -yl net hyl -am no] -benzoic acid
9
3- (3 M@ml@yliﬁ met hyl car banoy! - phenyl ) - pyri di n- 3-yl met hyl - ani no] benzoi c

2 cid e)k 1@ t{h&)gy- IIE'%&O Sﬁ‘ﬁﬁ@ agﬂiglﬁyr)%nztoﬂ! azoh ?iﬂy:e%} %:a %mﬂr?o Ofbenz%l C

acid f¥- a:rmno-2—methoxybenzoate (1.50 g, 83 mmol) in dichloroethane (30 mL) was added to

3-1(3- Isobt Ia' 0-4- ho e ri et h n20|c
aci dEx A { HX%‘%}WSG’ ﬂggéﬁ gry{éﬁ‘ﬂl ﬁ aﬁ(gé’ Z?glbﬁ(o%ﬁv ‘éﬁ%%&‘?cgg]% apd i 4t | on
Acti vi Eéécﬁisiﬂ%spaﬁiled/\as @bﬁaatemﬁrafw@ nfopart W ewir fsflowsd et @ddifb sfekbddiumhat

expressed the reconbi nant en e cDNA encodi ng hPDE-4D6 was subcl oned

i nto atrt?&éf@mw@hbémdédﬁ&ﬁ gl lz%'é@@me]éﬂwovsa‘ng) Thsr eespling deason, T tyre gvas
bacul oyt 4 gmct b éra FH“TE@'r Bidn w&rcgfeﬁe&d%al SXRF 8R4 aq INSOH

bacuIOV|rus |n yse and sate was used as source of
hPDE- 4&6tien zydrextrélami wnthydldﬂmmeﬂmne |(bt)l fhe uombmedl ougAniny extrabEAFere alried

exchan romaf ogr IS ced e.repeated ncodi ng
ot hor PSR o) e ehbe The el Ner Rttt b andoas CuaivipeEy o gice
adenosiggao Wﬁﬁﬂmﬁﬁm[(ﬁﬁa&kﬂ ylRetRyl) @ﬁﬁi&%bﬁk@lmﬁﬁﬂﬁpbﬂé&s (a5%tan &d(B)ed
Nucl eot’i dase converts 5 -AMP to aden05| ne. Therefo
011 in 90% yield (2.04 g). 'H NMR (300 MHz, CDCl3) 3.83 (s 3H) 3.84 (s, 3H), 4.64 (d,
J=1.0Hz, 2H), 6.16 (d, J= 2.2Hz, 1H), 6.23 (dd, J=2.2, 8.6Hz, 1H), 7.78 (d, J=8.6Hz, 1H), 7.83

(d, J=0.8Hz, 1H), 8.75 (d, J=0.7Hz, 1H).

U

The following compounds were prepared in a similar manner as described above.
a) 3-[(Thiazol-5-ylmethyl)-amino]-benzoic acid tert-butyl ester
b) 4-[(Thiazol-5-ylmethyl)-amino]-benzoic acid fert-butyl ester
¢) (3-Fluoro-4-methoxy-phenyl)-pyridin-3-ylmethyl-amine
d) (3-Fluoro-4-methoxy-phenyl)-pyridin-4-ylmethyl-amine
e) (3-Fluoro-benzyl)-(3-fluoro-4-methoxy-phenyl)-amine
f) 2-Methoxy-4-[(pyridin-3-ylmethyl)-amino]-benzoic acid methyl ester
g) 2-Methoxy-5-[(pyridin-3-ylmethyl)-amino]-benzoic acid methyl ester
h) 1-{2-Methoxy-4-[(pyridin-3-ylmethyl)-amino]-phenyl}-ethanone
i) (4-Methoxy-phenyl)-pyridin-3-ylmethyl-amine
j) N-{2-Methoxy-5-[(pyridin-3-ylmethyl)-amino]-phenyl}-isobutyramide
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t he conbined activity of PDE4 and nucl eoti dase converts cAMP to adenosi ne.
Adenosine is readily separated from cAVMP by neutral alum na col ums.
Phosphodiwetessasesssnhi bi t ors bl ock t he conversion of cARPTIUS2@dEMSS Ne i N
this assay; consequently, PDE4 inhibitors cause a decrease in adenosine.
Cell lysates (40 ul) expressing hPDE-4D6 were conbined with 50 ul of assay
mx and 10 m of inhibitors and incubated for 12 mn at roomtenperature.
Final concentrations of assay conmponents were: 0. 4 ug enzyne, 1OTMIris-HC
(pH 7. ExamplonsByC 2, 3 uM cAWMP, 0.002 U 5'-nucl eotidase, and 3 x 104 cpm of
[ 3H cAMP. The reacti on was stopped addi 10 f bailing. 5 HCl . An
b1 | qudk Gt aBpRiar bR RS Ve rdper ettt o | Lo

al um I’}ﬁetﬁgi aeys (Multiplate; MIlipore). Label ed adenosine was eluted into
an OptiPlate by spinning at 2000 rpmfor 2 min; 150 ml per well of

sci nt iA reunddhotth aﬁkmsta@mge?dme@omé-[Gb{azqﬂrfatﬂ@?eﬂw%arﬁmaf{be%1§ agiddnethy!

shaken _f 0 bhout, 30_m y f i [dlea! ing a
var | 2[RI T ity SR Hone i) BO5ROR P ST SEIRER 255 a1 ut e
i nto twich agsayordOahinuteatnd fotlofved by additiceof toheno(d rof.) BIMEOMES(SMURALEOMSO does
not affect enzype actjvit t this n tration. A a in osi ne
concerff’?“itﬂrfgﬁ?% t%oni"ﬁ%fidi‘%ﬁ ﬁr%}ﬁ%gﬁait%ﬁf%‘??& sk pontaiping P ﬁgﬁﬁiﬁqg%gq\?gl ues

ver e dginel)Fha gewhired S6EEMINRBroRided2dPme 00 afthdlplnden argoh atuiplutad Triaeg: ng
fromO0.1 Mto 10,000 nM and then plotting dr qu concentrati on, versus

3H- adenidiphesphine@Ata vt ndisxamsalutine a4 i ehr @S5 BoYoTasiareadded Lo
Expl or & foh haé‘f@sl"%srg%rl i AR hpdtgt}sﬁ\ﬁ@l"@%%enﬁﬁgefg?é #R%s Eed £

preferréed conpounds e itnvention are | ess than 1000 nM especially |ess
t han Ifl@redMhrdnghnpileg df7celitdxnd ednodptritad s Thecradowaapwridiedpyrisk colapni n vi vo

Test for Learninhg and Menory. T t est for [ e descri bed
(Fhangopsiguanis ot Sheheei five B b 4 PR PP TR Ao gl ¢
O Donngivethyilaffino] Nemedbgy-beephaciinaehgiggter 208 0orazd, oill@3%J 04 NMR: (300

MHz, CDCl5) 1.59 (s, 9H), 3.76 (s, 3H), 3.86 (s, 3H), 5.22 (s, 2H), 6.58 (d, J=2.2, 1H), 6.63 (dd,

7=2.2, 8.5, 1H), 7.12 (m, 2H), 7.76 (bs, 1H), 7.78 (d, ]=8.6, 1H), 7.94 (m, 2H), 8.70 (s, 1H).

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

a) 4-[(3-tert-Butoxycarbonyl-phenyl)-thiazol-5-ylmethyl-amino]-2-methoxy-benzoic
acid methyl ester

b) 4-[(3-tert-Butoxycarbonyl-phenyl)-pyridin-5-ylmethyl-amino]-2-methoxy-benzoic
acid methyl ester

¢) 4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzoic acid methyl
ester

d) 5-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzoic acid methyl
ester

e) 1-{4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-phenyl}-ethanone

f)  3-[(4-Acetyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid fert-butyl
ester

g) 4-[(3-Fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid fert-butyl
ester

h) 3-[(3-Fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid fert-butyl

ester
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The apparatus (Mdel E10-16SC, Coul bourn Instrunments, Allentown, PA)

consi sted of a twoconpartnent chanber with an illum nated conpart nent
connect edwbaoa/dasskened conpartnment by a guill oti ne doorCT/iseockloomss of t he
dar kened conpartnment consisted of stainless steel rods through which an

el ectric foot-shock could be delivered froma constant current source. Al
experinmental groups were first habituated to the apparatus the day before
the start of the experinment. During the training, the rat (Mle

Spr aque- Dawk)ey3-[(Hih@o)3-ivethgky- pljen&ﬁ@ytriﬂirﬁﬁ@lme)thylmﬁmb]dxmdoib acitl lethyl ester

N t ed t, f . d ] for 1
i nut e et ofls THe BIuEP e ipR e D Eie s Reg b sa ety i S00L P Bned
conpart nent g yvaﬁ[(aqq&rré@dmetﬁfﬁéﬁphédw ﬂﬁﬂuﬁmyﬁﬁ&ﬂyltahﬁnqaddﬁ%ledma@fﬂ@@esr,téfe nt,

t he door was cl osed and el'ectric shock was adni ni stered for 3
seconds. Twbnt3l(Bdivoradenayl)-eBuoroBracthexy-pResybdminglhearaie agd sthyhestey MK- 801

or saline, T} AL el g} i,Ny i on.:af 2sal | _Qr. nd
(dosed fr omD. T1Gq-Raftind Rty BB @ LG Bhink Epln R RRH
retention testtestamtlester The rat was again placed in the illum nated
conpartment with the guillotine door open. The |atency for entering the
dar kened conpartnent was recorded for up to 180 seconds, at which tine the

trial manwmmat ed. Al data were anal yzed by anal yses of variance
(ANOVA) ; individual conparisons were made using Kewran-Keuls tests. Nave

rats r éc{m-reéﬂbmegxcatrhawlsmey@'éﬁméol-%mwléylafg@m%%ﬂ@%w-bwmqmd
T um Rgt ed CONRAT t&em 4 Qe 'Bﬁtosig«séfﬁdhgﬂpﬁ&ggatwrﬁl T%no].%élm

after the electric shoc exposur retreated w vehi cl e d| d
not r ebenroar adidhmetinl ke 16@Jngydr&6rmn101) mhemﬁmarp af methanerestemizaliydecoforwed up

to 175 ,seconds ., (p..< 0.001)., Pretr t W MK- 801 (0. 1 [ K rkedly
reduce&é Pﬁr’rs]ld?é%‘gﬁg W\%@é&%doﬁb(%ﬁ'@ gﬁb h@gvéﬁil é?%lfalg'q 1(1}? IO ture Bic
ef f ect hedtddKatSa01°C Gvefrﬁ‘glitr q8d ofganit wllAlldssiére adrhyved ingddrfredianl prasnrer Thy a@ct ual

test conpounds in se-dependent fashion. Exanple 17 thod B) Radi al
ar m At &R Wash F@gtwg% s ety gn ey Iver el PHgtedn dRRBABIPS TRET %8t was

perfor fEdrAiSed Wit PNSdeY HESELHREA Wkt Dctell wilh ethfd hGRNBR0x) Tk - coldbiar al .

organic extracts were washed with brine, dried (MgSOs), and concentrated to give 462 mg of 4-

[(4-tert-butoxycarbonyl-phenyl)-thiazol-5-ylmethyl-amino]-2-methoxy-benzoic acid as a foam
(67% yield).

Example 15D

4-[(4-carbamoyl-3-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid zert-butyl ester
To a solution of 4-[(4-tert-butoxycarbonyl-phenyl)-thiazol-5-ylmethyl-amino]-2-methoxy-
benzoic acid (462 mg, 1.05 mmol) in dichloromethane (20 mL) at room temperature was added
oxalyl chloride (225 pL, 2.62 mmol) dropwise and followed by DMF (2 drops). The resulting
mixture was stirred at room temperature for 1 h before it was concentrated to dryness to give a
yellowish foam. This crude was then dissolved in THF (10 mL) and followed by addition of
NH4OH (4 mL) at room temperature. The reaction mixture was stirred overnight before it was
diluted with EtOAc. The organic layer was washed with H,O, brine, dried (MgSO,) and
concentrated. The crude was chromatographed on silica gel to give 371 mg of the desired
benzamide as a white foam (80% yield). MS: (ES) m/z 440.3 (M+H").

The following compounds were prepared in a similar manner as described above.
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N.R, Chandler, L.J., and O Donnell, J.M, Neuropsychopharmacol ogy, 2000,
23, 198-204.). Five days after initial housing, rats (male Spraque-Daw ey
(Harl an) weigéfimgs850 to 350 g) were placed in the ei ghtcaruseocadiabs naze
(each arm was 60x10x12 cm hi gh; the naze was el evated 70 cm above the
floor) for acclimation for two days. Rats were then placed individually in
the center of the maze for 5 mnutes wth food pellets placed close to the
food wells, and then, the next day, in the wells at the end of the arns; 2

Sessi ons a3 glaw.- @a{)@msﬁnsiﬁfétmy phigpH)-thi 2815 K BRARYTLamiSSLIRELEIE adit 3& - befyE t hen
baited with one pellet of food each. The rat was restricted to the center

platform (26%m in diameter) for 15 seconds and then allowed to nove freely

20O, R SIS B e . =

passed, TIrst rere
menory erroeser i .e., entries into balted arnms that had al ready been VISIted

during th rial refer e ro ntries into

unbai t ed g‘?rigegélofool?}?ﬁn rpﬁﬁflgﬂ}fp’ﬁgetﬁ ’Xﬂ]%ﬂlg{h%%#’e%}”é 9 on (seconds),
i.e., the)t5B-CHeR;phddyl)Srianl-3-§hhdthyl-aatindld-mkoxpobiAhsdd n the maze. |f

t he working nenory error was zero and the average reference nmenory error
was | ess than one in five successive trials, the rats began the drug tests.
VK- 801EQ£ Riiske Was injected 15 mnutes prior to vehicle or test agent,

whi ch g. ven 45 mnutes before the test. Experinments were perforned in a
| i ght eﬁ-[@e@mbamwz-ﬁ wethosy-phanyptlbinzil-Seymethylrapdnej-benabicaes.  AUdat a wer e

o1y KoinanREh 1 °F 18R AR Rucry o) Al B OB PRl b ™

i ncr eagedhityieedtére@I¢naies.845 Mmaiol) o Ck,0H (andxn) eft abeMCRipermiry veds' addsd
(p<0.01). This amesic effect of MK- 801 on working nmenory is reversed in a

stati s'ﬂfklarqay‘ety a5} €200 a4k 3R ﬁ@mollay The geaghinn Wixbyre él‘taﬁ deated aiadOy S for & byin
conmpoufl crb@ﬁ@e 5‘&51]% iHGRE Q&iﬁ:@ﬁtr%y m 10 Iﬁt?clﬁfiﬁ&tﬁgf gﬂef&?ﬁﬂ%fgel gc?ﬁlvlé%m

repeat e ar success stitutin enerica
speci fingaifl 4!—[@e@cbarrhaﬂ-Bmﬁhbmphenal)dhmzolcsmimthyh@nﬁmﬂrdbbmm scidfashd svhite

i nvention for.ho d il th r Ny Ll g I I.on has
boon | 1T0<P o6k R MSC s bR GETONE - et o it Rt R M
DMSO-dy) 3.83 (s, 3H), 5.38 (s, 2H), 6.79 (dd, J=2.1, 8.5Hz, 1H), 6.89 (d, J=2.1Hz, 1H), 7.14
(m, 2H), 7.43 (bs, 1H), 7.54 (bs, 1H), 7.78-7.88 (m, 4H), 8.97 (s, 1H), 12.59 (bs, 1H).

The following compounds were prepared in a similar manner as described above.
a) 4-[(4-Carbamoyl-3-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid
b) 3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid
) 3-[(3-Methoxy-4-methylcarbamoyl-phenyl)-pyridin-3-ylmethyl-amino]-benzoic
acid

d) 4-[(3-fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid

e) 3-[(3-Fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid

1) 3-[(3-Isobutyroylamino-4-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic

acid
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conpounds, it is apparent that variations and nodifications of the

I nvention can be nmade wi thout departing fromthe spirit or scope of the

i nvent i orwQl2a03m81458. A conpound of Formula |I: R wherei nPAT/IB2@am4I06@r e each
N or CR5wherein at |east one of A, Band Dis N, Rl is hal ogen, alkyl
having 1 to 4 carbon atons, hal ogenated al kyl having 1 to 4 carbon atons,
OR6, COR6, CONR6, or NR6COR10; R2 is hal ogen, alkyl having 1 to 4 carbon
atons, hal ogenated al kyl having 1 to 4 carbon atons, OR7, COR6, CONR6, or
NR6COR10; R3 is alkyl having 1 to 8 which is branched or unbranched and
which is unsubstituted or substituted one or nore tinmes by hal ogen, cyano,
Ci - 4- aEkample 16r conbi nations thereof, a partially unsaturated

car bocycl e-al Hk’ié}ﬁ(igpaswpﬁﬁéit’bf eg%@gﬁ%ﬁéﬁ?"&a&r : %ﬁg‘ﬁ%éﬁﬁw 14 car bon

atons and theal ky ortion which"i unbran as 1to 5
carbon atonms, and which is unsubstituted, substituted in the carbocyclic
portion one or nore tines by hal ogen, alkyl, al koxy, nitro, cyano, oxo, or

conmbi nati ons thereof, and/or substituted jn the al kyl rtion one qr_ nore
times by haHBgan, PIE4 svas RbIR ch@%oba@\ﬂoz%%m%&ﬁ%o_gé F%&r@@f ,exaﬁe%egﬂﬂeﬁ
havi ngreZ%ﬁm?iﬁéi%a BTt 5R8A MRS KPDEEDB WAL sBlde@ nth aabulbBrub4eids. bon

)
atons an portion, which is branched or unbranched, has 1to 5
carbon atons, wherein the arylal kyl radical is unsubstituted or
substituted, in the aryl portion, one or nore tines by hal ogen,

trifluoronethyl, CF30O, nitro, amno, alkyl, al koxy, amno, alkylanino,
di al kylgeAt fglls 67O Bigks Hlé%qt%wtﬁ E?éer gm@mﬁaﬁ@ Céﬁ“béfﬁet‘ig’ll%diq’im{(ﬁré’?% RS
por ti op. Hysshal B culoY ARQint&kdddel1b @t gsell ah@ it 158 ORARERA DS skceAHPDFAL | ONsS
t hereof, wherein in the alkyl portion one or nore -
4D6 enzyme. The enzyme was partially purified using a DEAE ion exchange chromatography.

This procedure can be repeated using cDNA encoding other PDE-4 enzymes.

Assay:

Type 4 phosphodiesterases convert cyclic adenosine monophosphate (cAMP) to
5’-adenosine monophosphate (5’-AMP). Nucleotidase converts 5’-AMP to adenosine. Therefore
the combined activity of PDE4 and nucleotidase converts cAMP to adenosine. Adenosine is
readily separated from cAMP by neutral alumina columns. Phosphodiesterase inhibitors block
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: 0. 4 ug enzyme, 10mM Tris-HCI (pH 7.5), 10mM MgCl,, 3 uM cAMP, 0.002
U 5’-nucleotidase, and 3 x 10* ¢pm of [3H]cAMP. The reaction was stopped by adding 100 pl of
boiling SmN HCI. An aliquot of 75 pl of reaction mixture was transferred from each well to
alumina columns (Multiplate; Millipore). Labeled adenosine was eluted into an OptiPlate by
spinning at 2000 rpm for 2 min; 150 pl per well of scintillation fluid was added to the OptiPlate.
The plate was sealed, shaken for about 30 min, and cpm of [*H]adenosine was determined using
a Wallac Triflux®.

All test compounds are dissolved in 100% DMSO and diluted into the assay such that the
final concentration of DMSO is 0.1%. DMSO does not affect enzyme activity at this

concentration.
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CH2CH2- groups are each optionally replaced by -CH=CH or -CC-, and/or one
or nore -CH2- groups are each optionally replaced by -O or -NH, or

het er oar yWal2kgdoegseup, wherein the heteroaryl portion megThs2@antioas |y or
fully saturated and has 5 to 10 ring atons in which at least 1 ring atomis
an Nb NO Oor S, the alkyl portion, which is branched or unbranched, has
1 to 5 carbon atons, the heteroarylal kyl group is unsubstituted,
substituted one or nore tinmes in the heteroaryl portion by hal ogen, alkyl,

al koxy, cyanOdectdabd intiAemiBRieisheentEBER ishhdiERive ORRhibaionof PDH kopivan prcso
di al kyl am no, or conbinations thereof and/or substituted in the 8\

porti oﬁa]ﬁﬁ%W@fP dﬁ@p@meﬂﬂmcqﬁmﬁ&ﬁ@%cowwonwﬁ@mpﬁm rgeing g
at oms, o el t@iﬁﬁl&t‘ﬁﬁ%ﬁﬂfg :cohSenEr¥fib PPt h&%e%oh@enﬁgtl(‘fﬁ“ Ch ' S

unsubstltut t ut ne or nmore tines by hal ogen, hydroxy, oxo,
cyano, Nekiydar h‘@wss@nmftwam (Aasaydixphirenty wasiided toyeshizmatafClo vabued. car bon at ons,

nsubsti tut i gpet e mEiafenntiag ok e bR RIS B 00T 2 iy

al kynybspebﬁnywsythaallloom, al koxyal koxy, nitro, nethyl enedi oxy,
et hyl enedi oxy, trifluoronethyl, OCF3, am no, am noal kyl, am noal koxy,
di al kyl am no, hydroxyal kyl, hydroxam c acid, pyrrolyl, tetrazole-5- yl,

2(-het g9 H%)@éﬁﬁﬁyh%ﬁ%e 5-yl, hydroxyal koxy, carboxy, carboxyal kyl,
al koxycarbon cyano, ‘acyl, aIkyIthlo al kyl sul finyl, al kyl sul fonyl,

phenoxy, tri aI Rgésivd @W@dynceﬁzs Rats, agin ybietNestifor dregrning ped Merheryer oar y!
having 5 to Tﬂig tes{ {}gst @é&?o%e& Q%é%g}/%\sﬂilgge%cﬁgaé QZ%&%;% g, "I.at @ﬁ@s{gﬁn wt BB&%HF kyl |

whi ch is unsubsti e 'times gen,
hydr oxW.RalChaxdler, &lJk axy &’ Roxnell, nM.;MeurmW;dpbmedzcobogy, mmme m%lﬁ@;ky

1L U Ot cam 0, A CRELIL, o oalio o gl ory,. 4L ALKy ami o
compartment chamber with an illuminated compartment connected to a darkened compartment
by a guillotine door. The floor of the darkened compartment consisted of stainless steel rods
through which an electric 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 the 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 rat entered the darkened compartment, the door was closed and a 0.5 mA
electric shock was administered for 3 seconds. Twenty-four hours later, the rat was administered
0.1 mg/kg MK-801 or saline, 30 minutes prior to the injection of saline or test compound (dosed
from 0.1 to 2.5 mg/kg, i.p.), which was 30 minutes before the retention test started. The rat was
again placed in the illuminated compartment with the guillotine door open. The latency for
entering the darkened compartment was recorded for up to 180 seconds, at which time the trial
was terminated.

All data were analyzed by analyses of variance (ANOVA); individual comparisons were
made using Kewman-Keuls tests. Naive rats required less than 30 seconds, on average, to cross
from the illuminated compartment to the darkened compartment. However, 24 hours after the
electric shock exposure, most rats pretreated with vehicle did not re-enter the darkened
compartment; the average latency was increased up to 175 seconds (p < 0.001). Pretreatment
with MK-801 (0.1 mg/kg) markedly reduced this latency when compared to the vehicle
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car boxyal kyl , al koxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl,

al kyl sul fonyl, phenoxy, trialkylsilyloxy, R8-L-, or conbinations thereof,a
het er ocycWocogvmwmss whi ch is saturated or partially sat ecatusdoosloanissrg 5 to
10 ring atons in which at least 1 ring atomis an N, Oor S atom which is
unsubstituted or substituted one or nore tinmes by hal ogen, alkyl, hydroxy,
al koxy, al koxyal koxy, nitro, oxo, nethyl enedi oxy, ethyl enedi oxy,
trifluoronethyl, OCF3,am no, am nonethyl, am noal kyl, am noal koxy,

di al ky[m.000). Tiidagmbas kiftkot oh VK-8 RI¥Ir6vedelitn a bRESRADY Sizhifidhnt ribneEdbyy al koxy,
car boxy, al koxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl,
aIkyIs&ﬁﬂ@ﬁ?ﬁPoﬁﬂﬁmnﬂﬁgua@@ﬁ%ﬁpﬂﬁhé%QQQQRcycloaIkyI, aryl, heteroaryl or
conbi nati ons thereof, a heterocycl e-al kyl group, wherein the heterocyclic
portion is saturated, partially saturated or unsaturated, and has 5 to 10
ri ng aEaamplel{MethodB)l east 1 ring atomis an N, Oor S atom and the

al kyl portion_.is pranched, or .unpranched. a s.1 ta 5 cqrhon atons, the
het er ocycl e- gﬁ‘ﬂ%f‘i}%&ﬁ‘zf’éaﬁi‘dgﬂ&ﬁ’ia’f‘d?éfﬂfon]geﬁgg’filteaf‘élﬁgé‘ﬂg “i?m?ﬂr e times in
t he het er ocYRé test WA SerRAmBY ad Rt EAPRly dasckddd (ZRMEE, BhAT., @idsansy, A M. KDsahjk OXY,
nitro,_ oxo, nethyl enedi oxy, ethylenedioxy, trifluoroneth OCF3, am no,

l,
A nomdtiy Chendiernb dirRgd O Bommellal Noerr e g haengloh b el 97204
hvd i i . 1. - . |,
Cyang, P B BRI, o e S R X ST Pl o R Y
phenoxplacgliolthasiglyt-grmemagia) mhzt (@adearyl wasr6 0z o0l 2 wat highsthe herewhs elavatédor
bstituted,i h | kyl t . ti by. hal
s o8l RCBbI HBREMS R B BB AR AR 861 11 on
one or céfdref theHR&dddor §hbbiRss Witk fRAGRI1IEP biabdtbdlbse t6 €2l fa6@ thehy anditiekHhe OF
-CC-, and one or nore -CH2-09roups are each optionally replaced by -O or
I

-NH;  RBextdayy i the welksat the qad of fie\armg 21sepsions adgy seske candgted hNPEgloNRt ed al ky!

havi ngrahdbMlyfkcfR A ms WRBthedbdiREXviltedH PANE: of B0l 28K PP Al #FBrestBibted to
hal ogenat ed "al koxy havi n

the center platform (26 cm in diameter) for 15 seconds and then allowed to move freely
throughout the maze until it collected all pellets of food or 10 minutes passed, whichever came
first. Four parameters were recorded: 1) working memory errors, i.e., entries into baited arms
that had already been visited during the same trial; 2) reference memory errors, i.e., entries into
unbaited arms; 3) total 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 trials, 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 errors (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.

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.
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1 to 4 carbon atons; R6 is Hor alkyl having 1 to 4 carbon atons, which is
branched or unbranched and which is unsubstituted or substituted one or
nore ti newohkyodmh4sgen;is H or al kyl having 1 to 12 whi clrcirassbecaneivesl or
unbranched and which is unsubstituted or substituted one or nore tinmes by
hal ogen, hydroxy, cyano, Cl-4- al koxy, oxo or conbi nations thereof, and
wherein optionally one or nore - CH2CH2- groups is replaced in each case by
-CH=CH or -CC, cycloalkyl having 3 to 10 which is unsubstituted or

substi t ut eg\mmle the mmtﬁ)ﬁtﬁaﬁbﬁenhuumted@ﬁﬂ} rebpédﬂbtﬁthe prodactiof A Otr‘r%zﬁﬁ&ﬂhr havi ng
1 to 4 carbon atons, al koxy havin to 4 carbgn atons, or conbjnations

t her eoPe’mE%H%éﬁ R@PRATRYH tha aeﬁlﬁ@nag%%mf%ﬁmoeﬁo e inenier sanhedprdgpwvithout
subst i fapaRshd forh i Yl RALIpSlorRYhilogNd/ or the al kyl portion one or nore
ti mes by halogen, oxo, cyano, hydroxy, C -4-alkyl, -4-alkoxy or

conbi nati ons thereof, aryl having 6 to 14 carbon atons which is
unsubstituted or substituted one or nore tines by hal ogen, CF3 OCF3, al kyl,
hydr oxy, al koxy, nitro, nethyl enedi oxy, ethyl enedi oxy, cyano, or

conbi nati ons thereof, arylalkyl in which the aryl portion has 6 to 14
carbon atons and the al kyl portion, which is branched or unbranched, has
1lto 5 carbon atons, wherein the arylal kyl radical is unsubstituted,
substituted in the aryl portion one or nore tinmes by hal ogen, CF3 OCF3,

al kyl , hydroxy, al koxy, nitro, cyano, nethyl enedi oxy, ethylenedi oxy, or
conbi nati ons thereof, and/or substituted in the alkyl portion one or nore
ti mes by hal ogen, oxo, hydroxy, cyano, or conbinations thereof, and wherein
in the alkyl 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 -O or -NH, a partially unsaturated carbocyclic
group having 5 to 14 carbon atons,
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whi ch is unsubstituted or substituted one or nore tinmes by hal ogen, alkyl,
al koxy, hydroxy, nitro, cyano, oxo, or conbinations thereof,a heterocyclic
group, whwohoissese#sur at ed, partially saturated or unsat ecatusdjo4hamchg 5 to
10 ring atons in which at least 1 ring atomis an N, Oor S atom which is
unsubstituted or substituted one or nore tinmes by hal ogen, hydroxy, aryl,
al kyl, al koxy, cyano, trifluoronmethyl, nitro, oxo, or conbinations thereof,
or a heterocycl e-al kyl group, wherein the heterocyclic portion is

sat ur aCksimspartial |y saturated or unsaturated, and has 5 to 10 ring atons
in which at least 1 ring.atomi n N Oor S atom and the al kyl portion
i s branchedlor uﬁHWQHPHgﬁogﬁ ‘1 to 5 carbon atoms, the

het er ocycl e-al kyl group is unsqgstitbted, substituted one or nore tinmes in
the heterocyclic portion by hal'ogen; "8@3, hydroxy, aryl, alkyl, alkoxy,
cyano, trifluoronmethyl, nitro, oxo| or |conbi pations thereof, and/or
substituted in the alkyl porti&g B ti med) by hal ogen, oxo,

hydr oxy, cyano, or conbi nation ther@bf, nd wherein in the al kyl portion
one or nore - CH2CH2- groups are each optRbnally replaced by -CH=CH or
-CC-, and one or nore -CH2- groups are each optionally replaced by -O or
-NH-; whendin al kyl having 1 to 8 which is unsubstituted or substituted one

or nore tingsyh | oge C 4sakkyl i -4-al kax r conbi nati ons

t her eof aFE*yPa"‘#d%af& a‘c%i 1§|%ﬁ?‘ a%ﬁlhrel%émv\%%ag %eé)g%’lﬁae}n%ﬁ isr}g’rti on has

i ndependently 1 to 8, a partially unsaturated carbocycl e-al kyl group
wherein the_garbo lic portiaon has 5 to 14 carpon at nd, t he al kyl
portion hasR1 tom§%§§$ﬁdﬁQQ§6W§$lahﬁcﬁ%?%ﬂmF§’ ?fggﬂgﬁwﬁgqéﬁgstituted
one or nore tine&HQMlggﬁ@ggni(ﬁj toNRSkepyRecitP0, cyano, oxo, or

combi nations thereof, cycloal’kyl having’ 3 to 10 which is unsubstituted or

substituted one or nore times by hal ogen, hydroxy, oxo, cyano, alkoxy,
al kyl havi ngzl tg h%lo%@ﬁ,ba(ﬂgyl %E‘QHE 1 t®4 carbon atoms, halogenated alkyl having 1 to 4

carbon atoms, OR’, COR®, CONR®, or NR*COR'%;

R’ is alkyl having 1 to 8 which is branched or unbranched and which is unsubstituted
or substituted one or more times by 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, substituted in the carbocyclic
portion one or more times by halogen, alkyl, alkoxy, nitro, cyano, oxo, or
combinations thereof, and/or substituted in the alkyl portion one or more times by

halogen, C;-s-alkoxy, cyano or combinations thereof,

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the 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, or combinations thereof, and/or

substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
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conbi nati ons thereof, cycl oal kyl al kyl having 4 to 16 which is unsubstituted
or substituted in the cycloal kyl portion and/or the al kyl portion one or
nor e ti newokyodmmsh4sgen, oxo, cyano, hydroxy, al kyl, al korgTars2aamivionsati ons
t hereof, aryl having 6 to 14 carbon atonms which is unsubstituted or
substituted one or nore tinmes by hal ogen, alkyl, hydroxy, al koxy,

al koxyal koxy, nitro, nethyl enedi oxy, ethylenedioxy, trifluoronethyl, am no,
am nonet hyl , am noal kyl, am noal koxy, dial kyl am no, hydroxyal kyl ,

hydr oxam ¢ aci d, atopis; ez@nshifations thleyedf @vheeélﬂimjae alkat fwatiyn orad deaxogrear bonyl ,
cyano, acyl, alk al kyl sul I |.fo he cIoaIkyI
ayyl hetgroaryl¥%#2%§ B fht éP@ﬂETe P &Wk?%ﬂﬁ%ﬁ ﬁd87é?6n%©r@§?bon
atoms, wherein tB?nﬁfé’JC}EO'gEduj%é‘aﬁa%ﬁclﬁoﬁtfanﬁlﬁ/ eplbQbyAIR®E -RAd ok he al kyl
portion, which is branched or unbranched, has 1 to’5 carbon atons, wherein
the arylal kyl radical is unsubstituted or substltuted in the aryI portion,
one or nore tine | kyl ,
al koxy, am no, ?xﬁtg%’oagﬁlﬁlg% O%\Ff wﬁegﬁﬁgﬁgg& lﬁgﬁ%gtr?%lﬁep 4 g‘o?(ﬁﬂgﬁd/ or
substituted in t hﬁumltddydndmas b it@wih0 hlj(g htaimgewhmh)aalwst 1aiﬂg3altomesvanrig, N-Q,© 4

carbon atons, n t her.eof , wh rein portlon one or
ot o oG- orbinge dfkul B g Ry 5 Breilipesto

and/ or one or nvnféhe%ﬂzarymn@w ﬁﬁ@m@ﬁﬁ‘dﬁhﬁé& Ismwtéﬂdr@nkﬁbe@umsm%eor
-NH-, a heterocyclic group ich is saturated, partially saturated or

unsat urat ed, hav ﬂlﬁ@r@fxl@om@nrh}’rhjl%%rﬁﬂml ralkgrycovane, triBuaremethyl, 6F-Q: Wifrei s an
N, Oor S atom Gk Hhsti s by
hal ogen, al kyl, ﬁggroxyé gﬁﬁoxy§(ﬁﬁ§ xya(kgﬁgﬁﬁ&ﬂ#ﬁggﬂﬁﬁgﬁgﬁyne ?%ﬁ??g

et hyl enedi oxy, tnnﬁkuﬁqmpmmhybneewmumnUHmmbnmnm@hyMymum®m®mﬂdqng1to4

am noal koxy, diaI dr.o aIk ydroxanic acid, tetrazole-5-yl,
hydr oxyal koxy, 8§§°H§P%6%Vg’ O @ ano, acyl ,

R* is cycloalkyl having 3 to 10,which is unsubstituted or substituted one or more
times by halogen, hydroxy, oxo, cyano, alkyl having 1 to 4 carbon atoms, alkoxy

having 1 to 4 carbon atoms, or combinations thereof,

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or
more times by halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, alkoxyalkoxy,
nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF;, amino, aminoalkyl,
aminoalkoxy, dialkylamino, hydroxyalkyl, hydroxamic acid, pyrrolyl, tetrazole-5-
yl, 2(-heterocycle)tetrazole-5-yl, hydroxyalkoxy, carboxy, carboxyalkyl,
alkoxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy,
trialkylsilyloxy, R®-L-, or combinations thereof,

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

het eroaryl or conbi nations thereof, ora heterocycle-al kyl group, wherein

t he het erwoyodswi438rtion i s saturated, partially saturatred/useomnsabeir at ed,
and has 5 to 10 ring atonms in which at least 1 ring atomis an N, Oor S
atom and the al kyl portion, which is branched or unbranched, has 1 to 5
carbon atons, the heterocycle-al kyl group is unsubstituted, substituted one
or nore tines in the heterocyclic portion by hal ogen, alkyl, al koxy, cyano,
trifluoronethyl, CF30, nitro, oxo, am no, alkylam no, dialkylamno, or
conbi nations thereof and/or substituted one or re tines in the Kk
portion by hal ogé& ,eteé‘gf’é(ﬁé‘f SRRy iRt i SRy rated P&rtgﬁ}’ﬁﬁﬁf%ﬁ%h@{m g fo Pdm){g
combi nati ons t heLeRhs inivehich 1648t £1iRSB@nOE aR NI OV RS mathiRH & hrfsubHfitE@br
having 1 to 8 carbon atons wherein one or nore -CH2- groups are each
optional |y repl ageeptibyed ane orngre tingeby halgggn, alkyikpdroxy, stiprrelkoxyrRiRoEGe - |

-CO, -C2-, -N - P - - H,
_SCSNH-, - NHCSNES‘S%-’ 8&%@%@9@%&&@%@%@%@@%% 1to8
carbon atons, whiantindrsethyl pamilnealkgl; amivionikoxy) dihlleyoninbd) Igkdroxsalkgt hpddokamiced or
substituted one or, nore ti Wi .t h | ogen, G -4-al kyl, Cl-4- al koxy, oxo,
or conbi nations £fidr &5 Z,otl%{gs’?’zlﬂy@"y%’fﬁ@aﬂ?o’fyo alf@’%cﬁ%gﬁl’ SYBRs?Yrherein the
aryl portion has afkyltBiol dikgiaalBay, atk9rslfaiyd ﬁlﬁ@l@ﬂﬂ@#, PRdnbk @ byclohlkGh akys,
branched or unbranched, has 1 to 5 carbon atons, erein the aryl al kyl

radi cal is unsubdgicrasrd@r epmbinptiensithare’f, in the aryl portion, one or nore
times by hal ogen, trifluoronmethyl, CF30O nitro, am no, alkyl, alkoxy,

am no, al kyl am no, dial kyl am no, or conbinations thereof, and/or
substituted in thédewkdoyblemiint gompbwhéraindehsterogyahio podiokyd saaetedpattidlly 4

(r:na)llt 20? atoms, or sgh%g?édno%tulnga%a%e ,e a{n%qiaé 5\%1‘13'6 relﬁgn afohs tir? Whit l%Yiea&qrrEﬂgoa om ¢ ©F

isan 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, substituted one or
more times in the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCFs,
amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl,
hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano,
acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenylsulfonyl, phenoxy, cycloalkyl,
aryl, heteroaryl or combinations thereof, and/or substituted in the alkyl portion
one or more times by halogen, oxo, hydroxy, cyano, or combinations thereof, and
wherein in the alkyl portion one or more -CH,CHj,- 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;

R’ is H, halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl having 1 to 4
carbon atoms, alkoxy having 1 to 4 carbon atoms, or halogenated alkoxy having

1 to 4 carbon atoms;

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

which is unsubstituted or substituted one or more times by halogen;
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CH2CH2- groups are each optionally replaced by -CH=CH or -CC-, and/or one
or nore -CH - groups are each optionally replaced by -O or -NH, oraryl
havi ng 6 wo 20¢5/wadsBon at onrs and which is unsubstituted ecTdisb@uiotwbed one
or nore tinmes by hal ogen, alkyl, hydroxy, al koxy, al koxyal koxy, nitro,

met hyl enedi oxy, ethyl enedi oxy, trifluoronethyl, am no, am nonethyl,

am noal kyl , am noal koxy di al kyl am no, hydroxyal kyl, hydroxam c aci d,
tetrazol e-5-yl, hydroxyal koxy, carboxy, al koxycarbonyl, cyano, acyl,

al kyl'thi o, RFkyl gyl bt Sl hatlnigyll ©URFEHIN is bRincEIdiuRBian Ok dnBWhedfis and R10
Is Hor alkyl having 1 to 4 carbon atons, which is branched or unbranched

and whi ch i s unsensgbstituted @r sbstiytsdione gt grediBeshy hndegsns hydsexybgyanad gen; or

h tical , : el 0 Sa d i t
2 DTS Lo oeReR b b by sl a2 o

met hoxybenzyl ) py€CHeCHbp1pr@ussiis replaced infeacloogse bpeCHFCHoom(C=aC,1: R D B R A N 3
(N) Rwherein A; B and D are each CR5; Rl is hal ogen, alkyl having 1 to 4
carbon atons, hal ogenated al kyl having 1 to 4 carbon atons, OR6, CORG6,

CONRG, O NR6COR18c1d3bkyl hiaviag 99610 whldhMs uitdbitiied of SibdiinRURAR o8 Rimes
hal ogenat ed al kyl" having 1 to 4 carbon atons, 7, CORG6, R 6, or
NR6COR10: 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 which is unsubstituted or substituted in the
cycloalkyl portion and/or the alkyl portion one or more times by halogen, oxo,

cyano, hydroxy, C;-4-alkyl, C;-4-alkoxy or combinations thereof,

aryl having 6 to 14 carbon atoms which is unsubstituted or substituted one or
more times by halogen, CFs;, OCF3, 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, wherein the arylalkyl
radical is unsubstituted, substituted in the aryl portion one or more times by
halogen, CF3, OCF3, alkyl, hydroxy, alkoxy, nitro, cyano, methylenedioxy,
ethylenedioxy, or combinations thereof, and/or substituted in the alkyl portion one
or more times by halogen, oxo, hydroxy, cyano, or combinations thereof, and
wherein in the alkyl portion one or more -CH,CH,- groups are each optionally
replaced by -CH=CH- or -C=C-, and one or more -CH,- groups are each
optionally replaced by -O- or -NH-,

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

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

hydroxy, nitro, cyano, 0xo, or combinations thereof ,
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R3 is alkyl having 1 to 8 which is branched or unbranched and which is
unsubstituted or substituted one or nore tines by hal ogen, cyano,

G - 4- al kowg,20@voecabi nati ons t hereof,a partially unsat urPara$2004/041068

car bocycl e-al kyl group wherein the carbocyclic portion has 5 to 14 carbon
atons and the al kyl portion which is branched or unbranched has 1 to 5
carbon atons, and which is unsubstituted, substituted in the carbocyclic
portion one or nore tines by hal ogen, al kyl, al koxy, nitro, cyano, oxo, or
combi nations t hen@ferodyoHé Bfoup Ubisth {siehiehtéd) phifiell pbdtithieR OF LhsafirRNBE havinpor e
ti mes by hal ogen, G -4-al koxy, cyano_or conbinations_thereof, arylal kyl

having 7 to 19 carpdf riagstams Wvdheh # lsaskl Hpg plopys an da OrprsS HomgWhigh gy hon
atons and the al kyl 0@ tddQR ' IS 1] s [alaTak=Talelal sudgto 5
carbon atons, whlg%{eui n the ar?ﬁgg:n%ﬁ r aogilhgd;? ?{ésginsug%h’ ?ﬁt g}g’”gg& ]_lgy ’
substituted, in elkexproyangdritliaometbyl niro, npe,®r tomeigatinns kerendcor,
trifluoronmethyl, CF3O nitro, am no, alkyl, alkoxy, am no, alkylam no,

di al kyl am no, or conbi nations thereof, and/or substituted in the alkyl
portion by hal ogametegyedtie-aligfl lgyduphatiersia the h@terbopolic Poftioatio surated, partially

conbi nations thereof, wherein in the alkyl portion one, nore - CH2CH2-
groups are each 6%3&%%“}“4%?3 cy 13y S tlP-vng af@FnS-UEW%lC?l 24 I3t drtingAdo®r  nor e
- CH2- groups ar ei£arly, QR SQdh, and tRPAIRA $RrtR is Bran@ed oNihbrafithed and has 1 to

het er oaryl al kyl group, wherein the heteroaryl portion may be partially or
fully saturated ardrbeastdns thelgtaroeyglesallhgraup invmsuhstinted, cabstituted pregorat om i s
an N, NNOQ O or WelsB i I e a ed, has
1 to 5 carbon at §1 r?g% H{%ﬁghﬁé% Ielgtgéoﬁcijl‘fq%lH?%Hngd&ol{ﬁ%o%%{sl’aqﬁgﬁ ggﬁ)f(ﬂ{l 2%’, Zﬁﬁ}ﬁ’
substituted one alkorprogaio, MeBudromethel, hitioe 608 oy borploinitions theyediadnd@en, al kyl ,

al koxy, cyano, trifluoronmethyl, CE30 nitro, qxo, ino, al kyl am no,
o and 80" or SHsHERGE b Ak ay ot ke SR oY BRIRGE: PP, PHOOKTey
portion one or Aol bIBmMBNatdAl BERIE a6Y WMereifinkié alRAioRSonlorde®r fndt@L bon

atons, or conbinations thereof; _
CH,CHa;- 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-;

R®  isH,

alkyl having 1 to 8 which is unsubstituted or substituted one or more times by

halogen, C;-4-alkyl, C;-4-alkoxy, oxo, or combinations thereof,

alkylamino or dialkylamino wherein each alkyl portion has independently 1 to 8,

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, and which is
unsubstituted or substituted one or more times by halogen, alkyl, alkoxy, nitro,

cyano, 0xo, or combinations thereof,
cycloalkyl having 3 to 10 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,
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is cycloal kyl having 3 to 10,which is unsubstituted or substituted one or
nore tinmes by hal ogen, hydroxy, oxo, cyano, alkyl having 1 to 4 carbon

at ons, alwoxyodymvisag 1 to 4 carbon atons, or conbi nati oRreTiUsesad0f108s vl
having 6 to 14 carbon atons and which is unsubstituted or substituted one
or nore tinmes by hal ogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy,

al koxyal koxy, nitro, nethyl enedi oxy, ethylenedioxy, trifluoronethyl, OCF3,
am no, am noal kyl, am noal koxy, dial kyl am no, hydroxyal kyl, hydroxan c

acid, pyrrolyl, tRidPAIRYIravitg 4 B(1eReatie B emsibslituetioa sasttedyin the
hydr oxyal koxy, carboxy, carboxaglkyl al koxycar bonyl , . cyanq, . acyl
al kyl thio, al kyl exigalkg}portionapiion tesHol potsing ABX T m?ﬁeitav%%ygia}%%w,oa R8- L-,

or conbi nations %ﬁblﬁéﬁgdﬁoﬂfﬁﬂ’cgﬁ%fkﬁkmnﬂﬂnaﬁioh?thégo_ﬂi ng atonms in which at

least 1 ring ato et’eroatom h I's unsubstituted or substituted
one or nore tinmes by hal ogen, al kyl, hydroxy, al koxy, al koxyal koxy, nitro,

nmet hyl enedi oxy, ethyl enedi o rifluor t.hyl ] 1k

am noal kyl , anin@grﬁ%Q ,88?§¥%§%° tW@§W'nﬁf%é@%P%g%ggR?%ggggﬁgknéé{d,
cyano. acyl. al Ky b o o oy e TR ol Sal ranv . phenexy
cyano, acyl, alkylthio, alkylsulfnyl, a su nyl., phenoxy,
trialkylsiIyIoxy?wﬂ6@¥ﬁém6¥‘@Bﬁ%ﬁ&@?ﬂdﬁgulﬁgWgﬂﬁﬁﬁgnhéF@F@$éﬁﬂic group,
whi ch i s saturat ggiebRbidimaexsadi &tho. Baub 11y dddXafid@id@t ons i n
which at least 1 rinélg?8%$i§'a%§N,M%ﬁ%r §’a$%ﬁ$&%§¥1§?i saunsuéstituted or

substituted one tstrapale--yli hnskonyplkony.cgdaxy.allioxycarbgmyl.exgno, asolkylthio,
al ko | k . nitfo, ; . : _ 5
OF3, A o, arm nehSeEHITiSh AR eRs, oo o Bfonlyl bl cOARHRATRRY

hydr oxyal kyl , hythegeofm c acid, tetrazol e-5-yl, hydroxyal koxy, carboxy,
al koxycar bonyl , cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
phenyl sul fonyl, phenoxy, cycloal kyl, aryl, heteroaryl or conbi nations

ggtelr”eg{ ,eda Bg? telr gxlc‘ylyagzllkﬁhabihg 17 191 9 URboNBBRR] Whdrbia the4roT a6l ha querticarbons
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the aryl
portion, one or more times by halogen, trifluoromethyl, CF3O, nitro, amino, alkyl,
alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or
substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
atoms, or combinations thereof, wherein in the alkyl portion one or more -

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

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
5 to 10 ring atoms in which at least 1 ring atom is an N, O or S atom, which is
unsubstituted or substituted one or more times by halogen, alkyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, amino,
aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl, hydroxamic
acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, cycloalkyl, aryl, heteroaryl or

combinations thereof, or
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saturated or unsaturated, and has 5 to 10 ring atons in which at least 1
ring atomis an N, Oor S atom and the alkyl portion is branched or

unbr anchewsioanas/dsasssl to 5 carbon atons, the heterocycl epalrkigkoognorps i s
unsubstituted, substituted one or nore tines in the heterocyclic portion by
hal ogen, al kyl, hydroxy, al koxy, al koxyal koxy, nitro, oxo, nethyl enedi oxy,
et hyl enedi oxy, trifluoronethyl, OCF3, am no, am nonethyl, am noal kyl,

am noal koxy, di al kyl am no, hydroxyal kyl , hydroxam ¢ acid, tetrazol e-5-yl,

hydr oxyal koxy, C@h&@ﬁé}é cléa Kg[@ap Reiyéin tmmocy@nybomah ksyslatdaat@d partially
al kyl sul finyl, alkylsu fon henglsulfon phenoxy, . cycl oal kyl, ary

het eroaryl or coﬁﬁﬁﬂﬁﬁﬂpbh@saﬂlﬁ@?‘é@ﬂ hageitooh0 ERgRieTS it W Chﬁ“@‘l‘?éléllngﬂo%ortl on
one or nore time gﬂéﬁ @{)P@%m,%cpthe WB jon, &@{mc%m&@{a‘n@lﬁl hirer eof

and wherein int portiron one rmre - groups are each
optional l'y repl abeds b@rbeﬂﬂcﬂsi-th@heteﬁc@le-aﬂayblgronplsomsuhstlmtecr:ﬂmst@t@ms are

each optionally ed b hal al k having 1 to
4 carbon atons, JB g%?é%ﬂg%?WOWﬁy?RﬂBﬁnb%h%b% @‘% 5{1(8%%"3 1}okoxy havi ng
1 to 4 carbon at@ﬂﬁox@ﬂieﬂw (OEﬁ)]t’ﬁitﬁQ ofd e@nilo, Bl angind, dialkyldmém( bon at ons; R6
is Hor alkyl having 1 to rgﬁ‘gn atoms, which is branched or unbr nched

and which is uns‘f%%ktm% @Pé&leéqo Q% §ubgfitated ORe OpmorRditResin thesallpy) PREIOBYYN: Ry

is Hor alkyl aw% cyfaflo JAcMBb il S0 BIAMERGHNR! ot CMRNARARRS ARG Whi ch |5
unsubsti tut ed or subst it uted ‘one o% more times by hal ogen, hydroxy, cyano,

Cl- 4- al koxy, oxo or conbinations ther eof and wherein optionally one or
nore - CH 2CH2- graou r epl
cycl oal kyl THavi ng a(flrfg?)effﬁldv%acﬁ |esntl'ril stral ﬁav%‘% %%?n§t° g(%%lgreér} nor e
times by hal ogenonemfdmmyCHg@oupsm@chabﬁmiaupasplmdbyt-o- 4SGaBMOrBGEONs,
al koxy having 1 t_0,4 Qn at g Qr_co
cycl oal kyl al kyl Fﬁﬁﬁi'nggccgﬁ\ﬁ%"IW%:‘h'qg' tf% Mﬁ@ﬁ%&d in the
OCONH, -NHCOO-, -SCONH-, -SCSNH-, -NHCSNH-, -CONHSO;- or
-SO,NHCO-; and

R’ is H,

alkyl having 1 to 8 carbon atoms, which is branched or unbranched and which is
unsubstituted or substituted one or more times with halogen, Ci-4-alkyl, C;-s-

alkoxy, oxo, or combinations thereof,

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the aryl
portion, one or more times by halogen, trifluoromethyl, CF50, nitro, amino, alkyl,
alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or
substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
atoms, or combinations thereof, wherein in the alkyl portion one or more -
CH,CH:- groups are each optionally replaced by -CH=CH- or -C=C-, and/or one
or more -CH,- groups are each optionally replaced by -O- or -NH-, or

108



cycl oal kyl portion and/or the al kyl portion one or nore tines by hal ogen,

oxo, cyano, hydroxy, G -4-alkyl, G -4-al koxy or conbinations thereof, aryl

havi ng 6 wo 20¢5/@wasBon at oms whi ch is unsubstituted or seoFttistessmdioene or

nore tines by hal ogen, CF3 OCF3, al kyl, hydroxy, al koxy, nitro,

met hyl enedi oxy, ethyl enedi oxy, cyano, or conbinations thereof,arylal kyl in

whi ch the aryl portion has 6 to 14 carbon atons and the al kyl portion,

whi ch is branched or unbranched, has 1 to 5 carbon atons, wherein the

aryl al kyl radi cahryl Baviti}s6as14 éafb@thtoms B Whidh @fmistibstiifeBédubRRkibd 6Fe @ne or

nore tinmes by hal ogen, CF3, OCF3, al kyl, hydroxy, al koxy, nitro, cyang,

met hyl enedi oxy, ®OR/iEe kplggenorlkdohyirerss, ey y.1aHox s koxya Ayop me edipxy.ed

in the al kyl porgq c : i r no, or
¢ ﬂ?n&gﬁcf%ﬂgbgﬁ&lhﬂ?t&ﬁ%e é%ggﬁm 1, faﬁ&oaméﬂ MiNoallOkd

conbi nations thereof, a portion oné€ or nore *CH2CH2-
groups are each dplkybnzihe\hydesplyalkpldhidrox @ie@pid, toirazocs-yl, arydroapakoty, nor e

-CH2- groups are_each tional ly. repl ace =0 or. - NH_ rtially
unsat urated car b%%@%’ﬁyi’ %ﬁa)r(%:&%oﬁgl\’/ ¥ aglosactyg a@é’ltg]e?r %lg}gls%l?{g}z[ls ?ﬁxﬁﬁlé?pyﬁsor

unsubsti t ut ed orcaubisitionstieteodiendor nore tines by hal ogen, al kyl, al koxy,
hydroxy, nitro, cyano, oxo, or conbinations thereof , a heterocyclic group,
which is saturated, partially saturated or unsaturated, having 5 to 10 ring

atons in whith agH 6@@33{1%%@9 B UV aBtndNwhidhQE brandieBr uhbthfithel Snd
unsubstituted or substituted one or nore tines by hal ogen, hydroxy, aryl,

al kyl, al koxy, cYyhieb is ensubstifeied aesubgtitutedione or mosedimesrbydwidgienadri ons t her eof
or a heterocycl e-al kyl group, wherein the heterocyclic portion is
saturated, partially saturated or unsaturated, and has 5 to 10 ring atons
in which at | easpiarmaceyptiadlbynacceptabsie bhlt Bexenf;S at om and t he al kyl portion

i s branched or unbranched and has 1 to 5 carbon atons, the

het erocycl e-al kyl group is unsubstituted, substituted one or nore tinmes in

the het er oCilibrefn SR don@Pould stk 9GRIbro-NTFR3ehl ShoEReNY -4, 8 uorddNKML |
methoxybenzyl)pyrimidin-2-amine.

2. A compound of Formula II:

R1

P
_ R®
R? A [Tl/ (1)
R4
wherein

A, B and D are each CR?;

R! is halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl having 1 to 4
carbon atoms, OR®, COR®, CONR’, or NR°COR";

R? is halogen, alkyl having 1 to 4 carbon atoms, halogenated alky! having 1 to 4
carbon atoms, OR’, COR®, CONRS, or NR6COR10;

R? is alkyl having 1 to 8 which is branched or unbranched and which is unsubstituted
or substituted one or more times by halogen, cyano, C;-4-alkoxy, or combinations

thereof,
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al koxy, cyano, trifluoronethyl, nitro, oxo, or comnbinations thereof, and/or
substituted in the al kyl portion one or nore tines by hal ogen, oxo,

hydr oxy, woana/oeosssconbi nati ons thereof, and wherei n i nPChaSadokphioporti on
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 -O or
-NH; is Halkyl having 1 to 8 which is unsubstituted or substituted one or
nore tinmes by hal ogen, G -4-alkyl, G -4-al koxy, oxo, or conbinations

t hereof, al kyl am no or dial kyl ami no wherein each al kyl portion has

i nde endentl lto a partially_ uns turat ed caybocycl e-al kyl graup

wher 2. n the ﬁar bae%qa lxugwrﬁtsﬂ cw&e%@ @kzzgr@aﬂrwéﬂelatwr%mc liqgeorterhas

portion has 1 tos%, ¢aLRAG %ﬁﬁ%nd%&%WESHmh%vlﬂélﬁﬁ‘%%bﬁé&&%gfanéﬁga%é futed
one or nore tinmes by hal ogen, alkyl oxy, nitro, cyano, 0Xxo0, or

conbi nat i ons thet%@carb@y@ibma,l an}ilwlhdmsnlgS®St1tblte_ﬁOSubhﬁlmtﬁdlls therrethosydlicut ed or

substituted one r al,ogen r 9, &¥ang al koxy,
al kyl having 1to %lcggrgon H&Setmxesrb e SRS ’ng]hbaﬁgg mﬁé’o‘fy 8 Codl kyl al kyl

having 4 to 16 V\bd)mlbmht&)ns lﬂw&ﬁl aﬁdlﬂr&db@itutsdlhﬁhe hlki/lgsbriioh Mba)relycﬁb tiadek B
portion and/ or tgﬁ al k rtion one or nore tinmes _by hal ogen, oxo, cyano,
hydroxy, al kyl, &#R&Ry é)r“ i YRR Bheomnptirations themiobl “having 6 to 14 carbon
atons which is unsubstltut ed or substituted one or nore tines by hal ogen,

al kyl, hydroxy, al koxy, al koxyal koxy, nitro, nethylenedi ox et hyl enedi oxy,
trifluoronet hyl , anxkallat having 4 6erd? gbon alemsguhecgin, th%l&fi&’}mlqklbﬁaﬁﬁdllélchsbbam no,

nydroxyal ol HERAEN 3B yol Bt 58 haihes Y RGUBLY Y 1 B HESY

phenoxy, cycl oal &gings, wligrein thedrgtatio yddlccat 1samsdhsﬁantedcn1$ulbdmmtai)ﬁn the aryl
portion, one or more times by halogen, trifluoromethyl, CF;0, nitro, amino, alkyl,
alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or
substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
atoms, or combinations thereof, wherein in the alkyl portion one or more -

CH;CH;- groups are each optionally replaced by ~-CH=CH- or -C=C-, and/or one
or more -CH;- groups are each optionally replaced by -O- or -NH-, 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 atom is an N, N-O, O
or S, the alkyl portion, which is branched or unbranched, has 1 to 5 carbon atoms,
the heteroarylalkyl group is unsubstituted, substituted one or more times in the
heteroaryl portion by halogen, alkyl, alkoxy, cyano, trifluoromethyl, CF30, nitro,
0x0, amino, alkylamino, dialkylamino, or combinations thereof and/or substituted
in the alkyl portion one or more times by halogen, cyano, alkyl having 1 to 4

carbon atoms, or combinations thereof;
R is cycloalkyl having 3 to 10,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,
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aryl al 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 carbwo 2a¢50@B458Wherei n the aryl al kyl radical is uns®goFtustecmadioes
substituted, in the aryl portion, one or nore tines by hal ogen,
trifluoronmethyl, CF30 nitro, am no, alkyl, alkoxy, am no, alkylam no,

di al kyl am no, or conbi nations thereof, and/or substituted in the alkyl
portion by hal ogen, cyano, alkyl having 1 to 4 carbonatons, or conbinations
theL eof , whelr Iei naﬂymllidﬁegd @Eckyct cdpbol Atorhs mwmchmubstﬁrﬂaw&ubstgmmpnem e

eac optlona y repl ace = CH2-
groups are each BFS Bss by, @%&ﬂna&%l WGH&IWYP%N&OXX’ ]éqxé’r %a}kex}jroup
whi ch is saturat gy, H@flﬁylélleél%x?%&ﬁﬂ&fe@féx?rmﬂﬁ&%ié%l@b&bﬁﬁn@%x&nbﬂkﬂo ring

atons in which at |éast "1 ring atomis an N, atom which is

unsubst it uted orawinoskoxytdéalkaaing hydsexyalkiyhdydinxami b wyrralyk yetrazelgdroxy,
CrE T uor omst vt Saey heBlobl ey O FACRY BBl RGS, dioyation,
diakaIaniPE hydkoxyﬁﬂkmyLchyﬂ[ﬂn@ﬁMgM?ﬁxdkﬁh&ﬁmg?ﬁn?mi??mﬂ?hwmquyalkoxy,
car boxy, al koxycar bon Q a al kyl sul fmyl,

al kyl sul fonyl , HE&@Q% 1%9%3%"‘ &HQT X%é?@?garyl or conbi nati ons

t hereof, or a heterocycl e-al kyl group, mhereln the heterocyclic portion is
saturated partially saturated or unsaturated, and has 5 to 10 ring atons
in which at |eas betqromyh Qa‘ang) fnto £0 HAg NomD iR hishzt iest e 4tp@ isd RYPIOBEML i on,

whi ch is branc he?, ashed or g@%mtjutegq) HoPORmal %alo%eﬂealk)(l

het er ocycl e- al ky group |s unsubs stltuted one e times in
t he heterocycli ch]achoky,caﬁcolxy, dibcbqgﬁmxy,ainkqgImet]@rlﬁmd;gxypgthyimediquf | uor onet hyl ,

CF30, nitro, o0xo,.am no kyl am no, n ns thereof
and/ or substitut 19H§“@Pﬁ' t@ﬁg?n1h“4ﬁ%u%¥@9ﬁ‘ﬁgp?ﬁ 9F%§
cyano, al kyl havhgodyalieylhydiesdaiic adiestrazele- szgnhymscy@ g; bEb®gf ; | s a

single bond or a divalent aliphatic radi cal havi ng carbon atons
wher ei n carboxyalkyl, alkoxycarbonyl, cyano, acyl, alkylthlo a]kylsulﬁnyl alkylsulfonyl,

phenoxy, trialkylsilyloxy, R 8.1-, or combinations thereof,

a heterocyclic group, which is saturated or partially saturated, having 5 to 10 ring
atoms in which at least 1 ring atom is an N, O or S atom, which is unsubstituted or
substituted one or more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy,
nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF3,amino,
aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl, hydroxamic
acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenylsulfonyl, phenoxy, cycloalkyl, aryl,

heteroaryl or combinations thereof,

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
isan 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, substituted one or
more times in the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF3,

amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl,
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one or nore -CH2- groups are each optionally replaced by -O, -S-, -SO,
-S2-, -NR9-, - S2NR9-, -NRI9S2-, -CO, -C2-, -NROCO, -CONR9-, - NHCONH-,
- OCONH, WhHOED61458 SCONH-, - SCSNH-, - NHCSNH-, - CONHSO2- pPOom/USSO2MIHOGS ; and
is Halkyl having 1 to 8 carbon atons, which is branched or unbranched and
which is unsubstituted or substituted one or nore tinmes wth hal ogen,

C -4-al kyl, Cl-4- al koxy, oxo, 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 porti eRsdrovngb aéid, ﬂaﬁm@@dﬂ,mydwxlgm&cﬁe@kboigﬁsukbxy@r&ngnrcm,
atons, wherein the arylt?ll Ky {adic | is unsubstitute i

bsti d
the aryl porti oRCYbr&Bhgygikylsulimyl aliy WéfPBﬂePhenYIISPlF‘?Wg@%XS(;‘IF;&%ﬁQ@ "

nitro, am no, al ' ol ] i i Oy :

conbi nati ons thgg’%ié%l,eégn /}(g)rr C?&B@?ﬁﬁgﬁg?ﬂ%t 0er aFﬁW%g{r@th?glrlfy%mﬁ%q ogen,
cyano, al kyl hawnegpringre tines &y hologen, s, hydroxypensinn atricontbirtatienssbéreofnhmt ei n
in the al kyl portion. one o re.- CH2CH?- are _each tionally

repl aced by -CH= fe%lrm?llf @Sﬁgﬁgp ot ohe 8¢ %Itg%: Shvi 8‘1’35&%@(’@%8 ach
optional ly repl asplicéyby CH=ECH=- 8HC=®J ardl 3tle o MOrOIICI, - lgfoubd aeahélon at ons and
which is unsubstit_utg& or s;qt/)gtitut ed one or nore tinmes by hal ogen, alkyl,
hydroxy, al koxy OP{ioRalkyeplassd by P19t6NHiet hyl enedi oxy, et hyl enedi oxy,
trifluoronethyl, am no, am nonethyl, am noal kyl, am noal koxy di al kyl am no,

hydr oxyal kyl,, hydroxam c acid, tetrazole-5-yl, hydroxyal koxy, carboxy,
al koxycar bdhyl , it ¥hhelogawyikyl having 1 e 6 cathbigioms] halppenatddialityd baviopy g 4 or

conbi nations th X hS..- r, al | Vin to 4, carbon,at.ons,
which is branchgﬁ({n a&%ge%l%&g&%‘gngq)t iﬂgﬁﬁogg%r%sﬂ%gii ?ltog?neaff oaﬁkoé(%l%}”flgut ed
one or nore tindstobycdrbdrogems; or a pharmaceutically acceptable salt

t her eof ;

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

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

R’ is H or alkyl having 1 to 12 which is branched or unbranched and which is
unsubstituted or substituted one or more times by halogen, hydroxy, cyano, Ci-4-
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 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 which is unsubstituted or substituted in the
cycloalkyl portion and/or the alkyl portion one or more times by halogen, oxo,

cyano, hydroxy, Ci-4-alkyl, C;-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,

ethyylenedioxy, cyano, or combinations thereof,
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wherein R1L is OR6 and/or R2 is OR7, and if both RL is OR6 and R2 is ORY
then at least one R5 is not Hor R4 is a saturated heterocyclic group which
I S subst iwoteas/mwr4sansubstituted. 3. A conpound accordi ngcrwsEaxowioas | 11: R D
BRRA T (11 Rwherein A, B and D are eachN or CR5; Rl is hal ogen, alkyl
having 1 to 4 carbon atons, hal ogenated al kyl having 1 to 4 carbon atons, o
r OR6; R2 is halogen, alkyl having 1 to 4 carbon atons, hal ogenated al kyl
having 1 to 4 carbon atons, or OR7; R3 is arylalkyl having 7 to 19 carbon

atons wherei n t hgyRiWl iP@hich @ik RtidrPhak%b ©AuRamoa vl Addhd 41RylPokion,
portion, which is_ branched or unbranched, has 1 to 5 carbon_ atons, wherein

the arylal kyl rawhichis branghed gpyntrenshed, hep 140 Bseibonetoms, Wh@ﬁﬁ@h%ﬁVIHﬁértlon
one or nore ti HE%ERFG 1@%%‘%‘%6&%1{%&&9{3‘&%%% l%gﬁﬁﬂoﬂa'otr al kyl,

al koxy, am no, a amino, ~di al kyl am no, or combi nati ons ereo and/or
substituted in tlh@o@lnkQFs P&t aékvlﬂwdrradyoglknxy,m;tm;@yamL mythylquhnw,l to 4

b t , th rti.on one or
o & . AR, S RE: mer B Gy sibtifen kR b iR S
and/ or one or mmo@tﬁneswympgemr@oemﬂﬂo@pby@a%ﬂ onibepitidaeteRRyf, ahdl or

-NH-, or heteroaryl al kyl gro p wherein the heteroaryl portiqgn nay be
part ially or ful‘f"gergléltlﬁ PREoRLne 9T more (CHACH- &T%H%arﬁﬁa%ﬁfﬁ}‘?n%ﬂy | east 1

ring atomis an RNy bbddy @I%Cﬁ ort e/ 40 ol IrloP8-CHN gtk Srela@rched or

unbranched, has 1 to 5 carbon at ons,
optionally replaced by -O- or -NH-,

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

hydroxy, nitro, cyano, 0xo, or combinations thereof ,

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
5 to 10 ring atoms in which at least 1 ring atom is an N, O or S atom, which is
unsubstituted or substituted one or more times by halogen, hydroxy, aryl, alkyl,

alkoxy, cyano, trifluoromethyl, nitro, oxo, or combinations thereof, or

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom
isan 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, substituted one or
more times in the heterocyclic portion by halogen, OCF;, hydroxy, aryl, alkyl,
alkoxy, cyano, trifluoromethyl, nitro, oxo, or combinations thereof, and/or
substituted in the alkyl portion one or more times by halogen, oxo, hydroxy,
cyano, or combinations thereof, and wherein in the alkyl portion one or more -
CH,CHs;- groups are each optionally replaced by -CH=CH- or -C=C-, and one or
more -CHz- groups are each optionally replaced by -O- or -NH-;

R® isH,
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the heteroarylal kyl group is unsubstituted, substituted one or nore tines
in the heteroaryl portion by hal ogen, alkyl, al koxy, cyano,

trifl uorowet2hgdo6143830, nitro, 0x0, am no, al kylam no, diralrRisk@aiommss or

conbi nati ons thereof and/or substituted in the alkyl portion one or nore

ti mes by hal ogen, cyano, alkyl having 1 to 4 carbon atons, o r conbi nations
thereof;is cycloal kyl having 3 to 10 carbon atons which is unsubstituted or
substituted one or nore tinmes by hal ogen, hydroxy, oxo, cyano, alkyl having

1 to 4 carbon ataﬁﬁﬁha@ﬂn?@% SRAMEN G vhsbttitht&PorapstitedEne mdie fikics dyi ons
t hereof, aryl having 6 to 14 carbon atonms and which is unsubstituted or

substituted one halogesr €i-t-piask Chy-alleoxygete, oncomphinatigng dieyeof, al kynyl , hydr oxy,
al koxy, al koxyal koxy, nitro, nethyl enedi oxy, ethyl enedi oxy,
trifluoromethyl, OCF3, am no, am noal kyl, am noal koxy, dial kyl am no,

hydr oxyal kyl , hyalkyuairiocoratlkiylampinorvaieydin et allag pogios-hay independently 1 to 8,
2(-heterocycle)tetrazol e-5-yl, hydroxyal koxy, carboxy, al koxycarbonyl,
cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy,

trial kyl si |yl oxya pdtially unsefirgeidétirbetytionskyll aesupaiherdis ﬂ%rdaﬁdo%clf&quhﬂﬂl Hasto 10
ring atons in which at |least 1 ring atomis a heteroatom ichis, .

unsubstituted ord Qﬂd’s‘taiﬂ?q}]taé‘éfn%ﬁ@ e alky} .EOYEiPIFrB%S bip %%Hﬂi’fg’eaﬁ?mﬁlalf@/l"",hiqli’yﬂr oXy,
al koxy, al koxyal Jepisinitbd Bpsubsmﬁﬁg:oﬁ@ sfifnef%ytfrﬂé‘stma%g%ﬂ; 4N, alkoxy, nitro,

trifluoronethyl, amno, am nonet , am noal kyl ,” am™oal Koxy, di al kyl am no,
hydr oxyal kyl , hygrosaxocoravibinations thexsos- 5- yl , hydr oxyal koxy, carboxy,

al koxycar bonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
phenoxy, trial kylsilyloxy, R8-L-, or conbinations thereof, a heterocyclic
gro \l/J\,ﬂ \r/]vhi c hI I s §rldatiall Aavieg 3 At whlchys adsubstatied or M\‘fﬁﬁl@ﬁ%n& or ﬂﬁre{) times at O(rjns
in ich at least 1 ring atomis an N, or atom [ IS unsubstitute
or substituted oMWehAEROREIRXYEXO:GYa0s @g@s,a%' lilwl,ng m& 6% BORBSF,

al koxyal koxy, nitdnthinf68s tHERRY! enedi oxy, ethyl enedi oxy, trifluoronethyl,
OCF3, am no,

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

cyano, hydroxy, alkyl, alkoxy or combinations thereof,

aryl having 6 to 14 carbon atoms 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, cycloalkyl, aryl, heteroaryl or combinations
thereof,

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the aryl
portion, one or more times by halogen, trifluoromethyl, CF50, nitro, amino, alkyl,
alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or

substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
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am nonet hyl , am noal kyl , am noal koxy, di al kyl am no, hydroxyal kyl ,
hydroxam ¢ acid, tetrazol e-5-yl, hydroxyal koxy, carboxy, al koxycarbonyl,
cyano, acyb,2o@ldeyds8hi o, al kyl sul finyl, al kyl sul fonyl, premyissakioorgs
phenoxy, cycl oal kyl, aryl, heteroaryl or conbinations thereof, a

het erocycl e-al kyl group, wherein the heterocyclic portion is saturated,
partially saturated or unsaturated, and has 5 to 10 ring atons in which at
least 1 ring atomis an N, Oor S atom and the alkyl portion is branched

or unbranched apghnasr dortbiaticisiBetedt Mibreir ilehd ik ArppeyeH @realr kndre group is
unsubstituted, substituted one or nore_tines in the heterocycl &:rtlon by

hal ogen, al kyl Cﬁ@@ﬁbxﬁ““@ﬁW@%?dlaﬂwﬁ%y&F%%%ﬁdbﬁr@Hb CHo 05-C e MA/ S8 oxy,
et hyl enedi oxy, : e ¥t \g@m noal kyl ,

am noal koxy, dlaF <§ﬁ¢ﬁgﬁﬁﬁ§538§§£ﬁOgﬁgﬁﬂgaggxgnﬁgEggldbu?etrazole 5-yl,
hydr oxyal koxy, carboxy, al koxycar bonyl , cyano, acyl al kyl t hi o,

al kyl sul finyl, alkyl sul f.onyl enyl sul f |, . cl oal k
het er oaxyl or cé‘rh? ﬁ%ﬂ"i‘ §¥cﬁ’eg’g’§3 ?ﬁ‘é‘f"%ﬁy%%@' %tﬁd ?lﬁ ag%ldk{ll?vq%%rtl on
one or nore tinMBsoly rial AG@8In WKRh atileat Vihg awﬁﬁwanmowstaltmtwmaslst her eof ,

and wherein in the alkyl portion one or nore - CH2- groups are each
optional |y repl #Bafsttited ¢ngubstitu ’@Qonwmo%&n@%i og¢hy dkyldrysir OXQIF@@ »ar e

each optionally a[k%?%eﬁ?t@gy B¥irs Qietﬂ;&lené&%xy, ERylefedibx Xhﬁ'ifﬁﬁ)?dlnet Ry1kphinBavi ng 1

to 4 carbon atons ogénat éd_al having 1 to 4’ carbon atons, a1koxy
having 1 to 4 canmmmqhmhannrmalhyblaugwékcw énalkala;mm\hyd@xyalkﬂ ydsox¥anan

atons; R6 is H aqr. | {h VI 0.4 car b ched or
unbr anched and \?ﬁlldaﬁgg%gc’le' S g’(d}?)&fanffxg’rcar UBst |lgg§?ye5w§ ((:%a%o 2{0 pt| nmes by
hal ogen; R7 is Hlgithid, Iaudyldn&inymuayliwfoh?l, phdrioRN o&bbﬁkyl,\af}ll,d’@tdr&rﬂr(ﬁnc hed or
unbranched and which is u subitituted or substituted one or nore tinmes by
hal ogen, hydr oxfompiatigns teregl. o koxy, oxo or combi nations thereof, and
wherein optionally one 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
isanN, O or S atom, and the alkyl portion, which is branched or unbranched, has
1 to 5 carbon atoms, the heterocycle-alkyl group is unsubstituted, substituted one
or more times in the heterocyclic portion by halogen, alkyl, alkoxy, cyano,
trifluvoromethyl, CF30, nitro, oxo, amino, alkylamino, dialkylamino, or
combinations thereof and/or substituted one or more times in the alkyl portion by

halogen, cyano, alkyl having 1 to 4 carbon atoms, 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-, -S-, -SO-, -SO»-,
-NR’-, -SO,NR’-, -NR’SO;-, -CO-, -CO;-, -NR’CO-, -CONR’-, -NHCONH-, -
OCONH, -NHCOO-, -SCONH-, -SCSNH-, -NHCSNH-, -CONHSO»- or
-SO,NHCO-; and

R’® isH,
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nore - CH2CH2- groups is replaced in each case by -CH=CH or -CC,

cycl oal kyl having 3 to 10 carbon atons, which is unsubstituted or

substi t utwo 2008060¢58n0r e ti mes by hal ogen, hydroxy, oxo, pPcyarsego4aliogs havi ng
1 to 4 carbon atons, al koxy having 1 to 4 carbon atons, or conbi nations

t hereof, cycl oal kyl al kyl having 4 to 16 carbon atons, which is
unsubstituted or substituted in the cycloal kyl portion and/or the al kyl
portion one or nore tines by hal ogen, oxo, cyano, hydroxy, C -4-alkyl,

G - 4-al koxy or GOKfihadnkdNs stdagondkon, Whlélﬁ‘dbfwlcﬁedtd} ubBroaaiddond Mg Whi ch
is unsubstituted or substituted one or nore_tines hal ogen, CF3 OCF3,

al kyl, hydroxy, %SR‘E)%'W“%P]E substityied Qpe enmgTites ‘@’tﬂhk}‘lﬂé&%p@mﬁ Sbyanio, or
combi nati ons th ?i¥+ebﬁMﬁmh5hﬂ%&] the aryl portion has 6 to 14
th & a ly i

carbon atons an portion, i s branched or unbranched, has 1
to 5 carbon atons, wherein the aryIaIkyI radical IS unsubstituted,

sybstituted 0 eV haRE PO SRR ChoIRT ShALTSR. B DELRSER o OFF e GFTS
conbi nati ons t heneaf andaﬂhd/aﬂd’yl poilish| white ¢ brﬁhdhb@oﬁlhﬂbﬂnch@d '&ia@mt(DﬁEarbdin mor e

ti mes by hal ogen, oxo, dr.ox ng, Or Cco |nat|ons ther wherein
intrie alkyl p(ﬂt?m%ﬁ"’}%?ﬁénél?‘e %ﬂ@@?@ﬁ?@ﬁﬁ p’)‘?ﬂ’@ﬁé}f |y

repl aced by - Chighibn, @he bf:ﬁiore ek %l@éen”@lfﬁoro%yl%ﬂ@%ﬂ% QmEfS E'lk?r
optional ly replaced By - - NH- parila y unsaturated cdarbo¢

group having ‘5 tadkory, @lam@oﬁlkalanm dwﬂﬁsdamng, ereoutbandtions tereof, asd{bstu t ut ed

one or nor e 1 epliuRR g8 nsRbion 1SS, NS QN nIYEA D10 EURRG: OO, O

conbi nati ons there rou sat a ed partially
saturated or unsadms,atedmbimatiomghéred ) whereid mghaﬁlkyﬂq)dmomdmm mdre l east 1

ring atomis an or ?latonl mgﬁch liruqsu t S%ﬁ g&gg one
or more times by-? 5 SHOUPS PER By optignfly replacgd n
trifluoronethyl orbhdre OCHQ-X@ou]%rar@%Eﬁ'o@ﬁ&ﬁé?@sreﬁlg@eﬁqgff—O-‘Bf -NH-, or

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or
more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy,
ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy
dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy,
carboxy, alkoxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, or

combinations thereof; and

R'  is Hor alkyl having 1 to 4 carbon atoms, which is branched or unbranched and

which is unsubstituted or substituted one or more times by halogen; or
a pharmaceutically acceptable salt thereof;

wherein R! is OR® and/orR? is OR’, and if both R is OR® and R? is OR” then at least one
R® is not H or R* is a saturated heterocyclic group which is substituted or unsubstituted.

3. A compound according to Formula III:
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a heterocycle - alkyl group, wherein the heterocyclic portion is saturated,
partially saturated or unsaturated, and has 5 to 10 ring atons in which at

| east 1 rwogoetmwms8s an N, O or S atom and the al kyl pecriuseoms4tosanched
or unbranched and has 1 to 5 carbon atons, the heterocycle-alkyl group is
unsubstituted, substituted one or nore tines in the heterocyclic portion by
hal ogen, OCF3, hydroxy, aryl, alkyl, alkoxy, cyano, trifluoronethyl, nitro,
0x0, or conbinations thereof, and/or substituted in. the al kyl portion one
or nore tines by hal ogen, oxo, gh drqu, cyano, or conbinations thereof, and
wherein in the alkyl portion one noBpe - CH2CH2- groups are each
optionally replaced by -CH=CH or | CC | and.®ne or nore -CH2- groups are
each optionally replaced by - Q2 ; 4: H al®yl having 1 to 8 carbon
atons, which is unsubstituted or substitu4ed one or nore tinmes by hal ogen,
G -4-al kyl, G -4-al koxy, oxo, or conbinafRons thereof, alkylam no or

di al kyl am no wherein each al kyl portion has independently 1 to 8 carbon

at oms, WhergBr ti al | y unsaturated carbocycl e-al kyl group wherein the

car bocycl i i gl carbon atonms and the al kyl portion has 1 to
5 carbon a?%ﬁg%ﬂg%gmﬁﬁ?%ﬁr%@C%ﬁsubstituted or substituted one or nore tines
by hal ogen, al kyl, al koxy, nitro, cyano, oxo, or conbinations thereof,

cycl oal kyl havin to 10 carbo t ich,is unsu i.tuted.qr
Sbstitut el one rparsPlty ELREN RPFhon Ml abe Dy EE 13 doxy
al kyl having 1 t@bén aBfbosr ORONE, or conbi nations thereof, cycloal kyl al kyl

having 4 to 16 carbon atons, which is unsubstituted or substituted in the
cycl oal kyl portion and/or the al kyl portion one or nore tines by hal ogen,

0X0, Ccyano 1R2hyd"ié}i%}’<ﬁ&| éﬂ?ﬂd’ ha%hﬂgom 436arlfd?ﬁ$%1ﬂ§,thia%§nétélﬁa[1%ﬁfhavﬁé)ﬂto having 6
to 14 carbon atons ichs ugsubstltuted or substituted one or
carbon atoms, or OR’;

R’ is arylalkyl having 7 to 19 carbon atoms wherein the aryl portion has 6 to 14
carbon atoms and the alkyl portion, which is branched or unbranched, has 1 to 5
carbon atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the
aryl portion, onie or more times by halogen, trifluoromethyl, CF;0, nitro, amino,
alkyl, alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or
substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon
atoms, or combinations thereof, wherein in the alkyl portion one or more -
CH,CHa;- groups are each optionally replaced by -CH=CH- or -C=C-, and/or one
or more -CHy- groups are each optionally replaced by -O- or -NH-, or

heteroarylalkyl group wherein the heteroaryl portion may be partially or fully
saturated and h.as 5 to 10 ring atoms in which at least 1 ring atom is an N, N-O, O
or S, the alkyl portion, which is branqhed or unbranched, has 1 to 5 carbon atoms,
the heteroarylalkyl group is unsubstituted, substituted one or more times in the
heteroaryl portion by halogen, alkyl, alkoxy, cyano, trifluoromethyl, CF;0, nitro,
0x0, amino, alkcylamino, dialkylamino, or combinations thereof and/or substituted
in the alkyl portion one or more times by halogen, cyano, alkyl having 1 to 4

carbon atoms, or combinations thereof;
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nore tinmes by hal ogen, al kyl, hydroxy, alkoxy, al koxyal koxy, nitro,

nmet hyl enedi oxy, ethyl enedi oxy, trifluoronethyl, am no, am nonethyl,

am noal kywo 208m@osE8koxy, di al kyl am no, hydroxyal kyl , hy@CcoAsea/ 0am6sl,
tetrazol e-5-yl, hydroxyal koxy, carboxy, al koxycarbonyl, cyano, acyl,

al kyl thi o, alkylsulf nyl, alkylsulfonyl, phenoxy, cycloalkyl, aryl,

het eroaryl or conbi nations thereof, arylal kyl having 7 to 19 carbon atons,
wherein the aryl portion has 6 to 14 carbon atons and the al kyl portion,

whi ch i s brrthchag coslostibirianiipedio laarbbntatorhs which dnurstibsttutedbiesubititutetie
arylal kyl radical 1s unsubstituted or substituted, £ Hpe aryl portion, one
or nore times byPTHATEHIR Hmesp Vh!’ﬁ Ky, Qegeyang; 3lky haxing 4 4o 4£p1000.

al koxy, am no, alkyk affk 9 hadind! 1“%'4Gdﬂﬁ&’atd}ﬁs cPERhpAki AR IndAT eof , and/ or
substituted in the alkyl “portion by hal ogen, cyano, alkyl having 1 to 4
carbon atons, or conbinations thereof, mhereln in the al kyl portion one or
nore - CH2CH2- e t

r&f’l?%q%@ to ﬁf&r@o% dtgrﬁgliﬁ Onaﬂ?&%utec@{ii 0 dt1tg{ed o%:or

and/ or one or ps are eac y re
-NH-, a heter ocynbraxlmemmalmnpﬁkylsalkaiwl,raaltyem h[ydrobcy,adlkgxysaikwrwu@mtypr

unsaturated havi.ng 5 to, 10..rin r|n S an
N or 26T om AP RSl P eost St reL S heinmondrRotitbe by
hal ogen, al kyl, Jyeoyxy, @Hﬂ@yiémnn@' Ky 3)aleX Yy ditixainfd adi@bbﬁbl%r[‘%&z&&éé-

et hyl enedi oxy, trifluoromethyl, am no, amnonmettiyl, am noa

ani noal koxy, ~ di allk3t hﬁfﬁrﬁ@)YCIﬁWﬁ@J?éI-)Plyhydrm}l@%wﬁaéb%ﬂ ﬂkm‘»‘t}’é@fgaﬁdl @280,y | |
hyd | k &, 8
o kst tinyt . SR, SROEREOEAN 1o BYAA B0, BIAUIOLD R o,

conbi nati ons thexnmﬁumnmms&mhﬁmerocycle al kyl group, mhereln t he

het erocyclic portion is saturated, partially saturated or unsaturated, and
has 5 to 10 ring atons in which at least 1 ring atomis an N, Oor S atom

and the al kyl paidtéeanyl Wigd5 i1 RFaRebed IPWhithlak RAshethg 418§ is a heteroatom,

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

hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy,
trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino,
hydroxyalkyl, hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy,
alkoxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy,
trialkylsilyloxy, R®-L-, or combinations thereof,

a heterocyclic group, which is saturated or partially saturated, having 5 to 10 ring
atoms in which at least 1 ring atom is an N, O or S atom, which is unsubstituted or
substituted one or more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy,
nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF3,amino,
aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl, hydroxamic
acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenylsulfonyl, phenoxy, cycloalkyl, aryl,

heteroaryl or combinations thereof,

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom

is an N, O or S atom, and the alkyl portion is branched or unbranched and has 1 to

118



1 to 5 carbon atons, the heterocycle-al kyl group is unsubstituted,
substituted one or nore tines in the heterocyclic portion by hal ogen,

al kyl , alwoxy)s/wys#so, trifluoromethyl, CF30, nitro, oxopcanisaa4/oaloky! am no,
di al kyl am no, or conbi nations thereof and/or substituted one or nore tines
in the alkyl portion by hal ogen, cyano, alkyl having 1 to 4 carbon atons,
or conbinations thereof; is a single bond or a divalent aliphatic radical
having 1 to 8 cardagidonatlodfis, ﬂM@ertaioay@mlkgr gmmmaﬂ%tmgéd;muami @R

optionally replaced b o, -S - -NROSC2-,
“C0, Soch-, - NREERies wméletemwmwm bbbéqg@a 8 S@W’; - SCSNH-

- NHCSNH- CO\IH%%XKQEOX(?S%NH% m@tﬁ?leﬁ@dld))?y E&hyﬁhﬂbx;h%ﬂﬁ}ﬂorﬁeﬁlﬂ &cgar bon

atons, which is unbranched and “wh is unsubstituted or
substituted one amnommqmﬁb}ﬂ amineakkal, @g@malkgxyr d;a]égyla;rur,lo Gydwpxyakdoxy, oxo,

or conbi nations .t hereof, kyl = havi 7 in the
aryl portion hash grolx %mjff calr gar% o%%t 0 ﬁﬁg&gx af%ﬁ&gl Earﬁg’[;?g?{‘]‘”%%\%ﬁ?fwﬁn%
branched or unbrayichiegdhibasiklsiléing, alkylmltﬁorgﬂ qmnylwhﬁm@l @héﬂaﬁy,acryyloalldyyl
radical is unsubstltuted rr substi t ut in the ar g? h qk one.or nore
times by hal ogedllthsisp Patloéﬁ e(ﬁa aodepr syl IHH iy the plkyly

anmi no, al kyl am pge ofiinaiekﬁﬂn@mmam%é G%T@l'ya@%y%}&né hﬁﬁ:@ﬂf)maﬁélﬁ/tﬁ)éreof and
substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4

carbon atons, omwhsenibintheiabnd pettieness or m@r'&HzQHz glﬁ’épﬁaf!I‘RWChpmﬂpnfﬁlY one or
- CH CHZ
gﬁé?or one or ng%e gng%EF%ﬁ$(ﬂpb'€ﬁ %HEQPHB€$QX%¥§N§§%§EbBy o or

groups are each optionally
-NH-, or aryl haytiogllp répladell lpadran -WHes and which is unsubstituted or
substituted one or nore tines by hal ogen, alkyl, hydroxy, al koxy,
al koxyal koxy, nitro, nethyl enedi oxy, ethylenedioxy, trifluoronethyl, am no,

am nonet hylg’ amjngahdiyden, sTyRAIKOKY 4 carbon atoms, halogenated alkyl having 1 to 4

carbon atoms, alkoxy having 1 to 4 carbon atoms, or halogenated alkoxy having

1 to 4 carbon atoms;

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

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

R’ is H or 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 cycloalkyl portion and/or the alkyl portion one or more times by halogen,

0xo0, cyano, hydroxy, C;-s-alkyl, C;-s-alkoxy or combinations thereof,
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di al kyl am no, hydroxyal kyl, hydroxam c acid, tetrazol e-5-yl, hydroxyal koxy,
carboxy, al koxycarbonyl, cyano, acyl, alkylthio, alkylsulfnmyl, .
al kyl sul fwoybgs/ei4s8onbi nati ons t hereof ; and wherei n RLPCI/USRB4antbtoOr R2 i S
OR7; and if A B and D are each CR5, then either at |east one of Rland R2

I s hal ogen, alkyl having 1 to 4 carbon atons, or hal ogenated al kyl having 1
to 4 carbon atons, at |east one R5 is halogen, alkyl having 1 to 4 carbon
atons, hal ogenated al kyl having 1 to 4 carbon atons, al koxy having 1 to 4

carbon atons, oraryldlaoigg@iocldt @ktaxitorigwitieh i uhSubdtit@ddR RuBdRIEd offorR4 1S a
saturated heterocyclic g%ﬁ%f; or_a Bharnaceutlcally acceptabl e salt
egeAgCE

thereof. 4. A cdRYEHHES OCFaialkyl hydrnsyeilkory njtp, orthylgnadiory.R2 i s

OR7. 5. A conmpoupfl1aesieky b QorofibBationd¥herest,n one of A B, and D isN and
the others are CR'6. A cg%%%ﬁhd agcorgiﬁg toecfa|n12, wherein RL is OR6 and

R4 is a saturated heterocyclic group which is substituted or gnsubstituteda
7. A conpound a | i wher ei s OR7 and R4 i.s a saturate
het erocyclic grgﬁ%gg%g%ﬁkﬁgﬁgﬁﬁ%hﬁPﬁFggmﬁﬁnﬁﬁé&@%???éwﬁﬁmdéfaﬂ?géﬁﬂ%ﬁhd
according to cIaﬂﬁdﬁﬁbmhﬁmedbrﬁmnm&h@B&as1@25b&ﬁ@R&nﬁﬁdgﬁ&gbﬁ%ém@ﬂmgﬂaBEd
het er ocyclic grou nich i s.suhstjtuted. or unsubstituted. 9. A conpoun
according to cl é?cﬁ?aﬁl?s W?é’:bétFthe%lsul!b?lt@Qg iy thy agy! DOEAR o0& MpRze fimenby  H, 10. A
conpound accor difalhgb® (H;200F2 ety yRAKkb Sy, o, cfd, AlehyRasdiopne RO is
not H 11. A conpognd agéordgn]&?oygfa?n12,§QMereln Rl is CR%, is OR7,
and at | east one&tpnediosyt ongombinations thereof, and/or substituted in the alkyl portion one

or more times by halogen, oxo, hydroxy, cyano, or combinations thereof, and

wherein in the alkyl portion one or more -CH>CH,- groups are each optionally

replaced by -CH=CH- or -C=C-, and one or more -CH,- groups are each
optionally replaced by -O- or -NH-,

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

hydroxy, nitro, cyano, oxo, or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
5 to 10 ring atoms in which at least 1 ring atom is an N, O or S atom, which is
unsubstituted or substituted one or more times by halogen, hydroxy, aryl, alkyl,

alkoxy, cyano, trifluoromethyl, nitro, oxo, or combinations thereof, or

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has 5 to 10 ring atoms in which at least 1 ring atom
isan 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, substituted one or
more times in the heterocyclic portion by halogen, OCF;, hydroxy, aryl, alkyl,
alkoxy, cyano, trifluoromethyl, nitro, oxo, or combinations thereof, and/or
substituted in. the alkyl portion one or more times by halogen, oxo, hydroxy,

cyano, or combinations thereof, and wherein in the alkyl portion one or more -
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12. A compound according to claim2, wherein at |least one of Rand R2 is

hal ogen, al kyl having 1to 4 carbon atons, or hal ogenated al kyl having 1 to
4 car bon woanes/b3s8 A conpound according to claim 2, whelPersato4lognss one R5
i s hal ogen, alkyl having 1 to 4 carbon atons, hal ogenated al kyl having 1 to
4 carbon atons, al koxy having 1 to 4 carbon atons, or hal ogenated al koxy

having 1 to 4 carbon atons. 14. A conpound according to claim1l or claim 2,
wherein RL and/or R2 is COR 6, CONR6, OrNR6COR10. 15. A conpound according

to any one of cloM,81,1gloRpsSare\ehél &itionRly RplaogEhy WHARE- and€ B, andonalokyl or
hal ogenat ed al kyl . 16. A conpound, according to _any one of clainmns 1 to 3,
wherein R is haimsgerClr sopups aggepckepiiongllyrgglaced &ycPogt Y cycl oal kyl al kyl |
a heterocyclic group, or halogenated al kyl. 17. A conpound according to any
one of clains 1 to 2, wherein R3 is arylalkyl or heteroarylal kyl, which in
each case RE subsHjtuted or unsubstituted. 18. A conpound according to any
one of clains 1 to 3, wherein R3 is benzyl or pyridylnmethyl, which in each
case is substituted or unsubstituted. 19. A conpound according to any one

of clainms 1 to glkyWheisd Dtd¥ carBot ¥eh@akkivh is @isybstitiied 6 abktytuted bn@or
het erocyclic group, which is substituted or_unsubstituted. 20. A conpound
according to cl B¢ tiges R Bplogen, Ra-+ralkdyferoalkRxy, 0xgyrqpicom3mationsdhpfe ol i ¢
group, which is substituted or unsubstituted. 21. A conpound according to
claim 20, wherein R4 is cyclohexyl, piperidinyl, or phenyl, which in each
case subst it ut edlkytaming abdialkylamito wherenyeach alkolipeitian bes indengndantly|14p & 20,
wherein R4 is phegéha%%%§tituted by carboxy, cyano, tetrazole, and/or

n

L-R8.23. A conp%ﬂ: according to any one of claims 1 to 3, wherein R4 is at

| east nonosubstituted by R8-L- and L is a single bond or a dival ent
aliphatic radical haying 1 to 8 carbon atons wherein at |east. one -CH2-
group is repl ac@@aﬁbaﬁy m&dﬁ ey @-Rl%@fgﬁoyp w ¢ cart @ﬁf’&l? PQ%B‘{IEQSOZ- ,
- SNHCO-, - SO25.,t0 4 carlBR Bfdéis-and the alkyl portion has 1 to 5 carbon atoms, and which is
unsubstituted or substituted one or more times by halogen, alkyl, alkoxy, nitro,

cyano, 0xo0, 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,

0Xo0, cyano, hydroxy, alkyl, alkoxy or combinations thereof,

aryl having 6 to 14 carbon atoms 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, cycloalkyl, aryl, heteroaryl or combinations
thereof,
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24. A conpound according to any one of clains 1 to 3, wherein R8 is nethyl,
ethyl, propyl or phenyl, which in each case is unsubstituted or

substi t utwa.20e1458conpound accordi ng to any one of cl aiPos/uk240a/081068vher ei n
RO is H alkyl having 1 to 4 carbon atons, or aryl. 26. A conpound
according to any one of clains 1 to 3, wherein RS is H F or nethyl. 27. A
conpound according to claiml1l or claim3, wherein Ais Nor CR5, B and D
are each independently CR5, Rl is OR6, R2 is halogen or OR7, R3 is

pyridyl methyl, fhyigkQBeRze 7 10019 chromitdrhs Q¥RRSM 2l aryl Rértich 1k Blto 18 ¥&beml Kyl ,
or a saturated heterocyclic group, in each case substituted or
unsubst it ut ed, R&mMsgnd|the alkghrastion whighds bragshedyor unbeanglqd, hap kg Larbon

unsubsti tut ed, Qﬁdsgvg{aﬁﬂr@%?ﬁ@%ﬁa&ﬁdm& Lhthb Rl oY SiBikdd H fdaryand R7 i's

al kyl , cycl oal kyl, or a saturated heterocyclic group, in
each case subst iptmibecbroy oumenglisndastbythetbge’ rifldcooretyl, (&8¢ vitrodamigot dkd) ai m 1

or claim3, whergin Ai.s N.,or, CR5, .,B.and .D are each..in endent,| CR5, R1
"t ore TR o rsBe Antiio pbTiani: aidnG it A b BiaibRIRBEN S , T
di f1 uorobenzyl, sbbstituitealz & the aRyhydrtio®by halpyéd, dyaionylkyiEtahitg, IRé 4 Grtiplaeny!

which is unsubstituted or substituted, R5 is H _hal ogen, or alkyl which is
substituted or @REEHYIGYPiaaongthsreofayherein i thepalky poftinaiqne oF Bwrér

unsubstituted, efflcRl. by kmleacwaﬁt,aaaﬂlﬁépleage%g& Btk hab#sdac-%nd%r%%\@urat ed

het erocyclic group, ineach case substi unsubstituted. 29.

conpound accor diongrotec-CHlzignm@8 arenach eptoraByireplaoed ibyryOrett iNH-, f | uor obenzyl ,
2,6-di fl uorobenzyl. 30. A conpound according to claiml1l or claim3, wherein
Ais N, B and D are each independently CH Rl is OR6, R2 is hal ogen or OR7,

R3 is pyridyl metaglerochclibicnp] whidh idyaturated, gartiiii saiuetitetydrek itytatedRlavinse
unsubstituted c ﬁ(l)ﬁ)@l kyl, aryl i i s substituted or upsubstituted, or

. whi ¢
pi peri di nyl RGNS m%laclbﬁtqa%%%@giam&oﬁnhk@%sammq i§t ed

al kyl or CHF2, apdbihuted @ siddtituted GAOR didle tintstyaldewh alky I n Ik
t etr ahydrof aranyl, | L eAch Case SuBsI Tt e of unsuc}bést’i tllt}%r’ec}).@fogf’.aony’

conpound accor dialkgxyabkastyainirg Methyilenediony Rahylenediaxiyiyifiweromydthyl.3gning, conpound
according to cl %ﬁunﬂo%e%ylglir?ﬂn@a 1, ‘é‘x"rﬁ?ﬂo%ik%xfr‘, c-iiglk}'\fi’amino, hydroxyalkyl, hydroxamic

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

alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, cycloalkyl, aryl, heteroaryl 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
isan N, O or S atom, and the alkyl portion, which is branched or unbranched, has
1 to 5 carbon atoms, the heterocycle-alkyl group is unsubstituted, substituted one
or more times in the heterocyclic portion by halogen, alkyl, alkoxy, cyano,
trifluoromethyl, CF30, nitro, oxo, amino, alkylamino, dialkylamino, or
combinations thereof and/or substituted one or more times in the alkyl portion by

halogen, cyano, alkyl having 1 to 4 carbon atoms, 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-, -S-, -SO-, -SO»-,
NR’-, -SO,NR’-, -NR’SO,-, -CO-, -CO»-, -NR’CO-, -CONR’-, -NHCONH-, -
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B and D are each independently CH Rl is OR6, R2 is halogen or OR7, R3 is
3-pyridylrnethyl, 5- thiazolylnethyl, or 5-pyrimdinylnmethyl, R4 is

cycl ohexywo 2pdsarsydsswhi ch i s substituted or unsubstit ut edCTarS24perocgli nyl
which is substituted or unsubstituted, R6 is unsubstituted al kyl or CHF2,
and R7 is al kyl, cycloal kyl, cycloal kyl al kyl or tetrahydrofuranyl, in each
case substituted or unsubstituted. 33. A conpound according to claim 32,
wherein R3 is 3-pyridylmethyl. 34. A conpound according to claim1l or claim

3, wherein A sd‘@@mﬁ BiROOOD, aCONIC hSCSNHpeNHRIENE-, GRONHRDt or OR6, R2 is
OR7, R3 is heteroaryl al kyI R4 is heterocyclic group, which is
unsubstituted orS @ﬂ‘é@‘ Wed, R5 is H hal ogen, or alkyl which is
substituted or unsubstl tut ed, R6 is alkyl, R7 is al kyl, cycloal kyl, or

cycl oal kyl al kyl , in each case substituted or unsubstituted. 35. A conpound
according RO cla® 2 or claim3, wherein A, B and D are each i ndependently
CH RlLis OR6, R is For d, R3is pyridylnethyl, fluorobenzyl, 2, 6-

di fl uorobenzyl, 5-thiazolylnethyl, or 5-pyrimdinylnmethyl, R4 is aryl which
i's substituted alkylhstfst id 8it&bon amﬂlsﬂeh]ich1seﬁrk1ydhemhfmtbrmhsalnmiwniuh@d or

unsubstituted. 36. A conpound according to clai er el (S
pyri dyl met hyl, PREHpEHIERIRFsuD Sélfut?‘?%ned?rf QT HBIFS K2 al°§?n '@hﬁsfi T

according to cl Ak cg(ro &1 @nBisationh Blefiol A, B and D are each independently
CH RlLis OR6, RR IS or d, RBis 3- pyrldyl nmet hyl , 5-thiazolyl methyl, or

5- pyrimdinyl net hyl, R4 is phenyl which is substituted or unsubstitut ed,

and R6 is CHS. 3%r%§k§fl§{mﬂ1:%)n€tgﬁlgc sy g)ntlso wﬁﬂef’eﬁﬂé%ry%%ﬂfoﬁ'ﬂﬁs E@o [ V\e’aﬁbon

3- pyridyl met hyl according to erein A
B and D are eachtdnnddehe syl porih whikh is branahaigevnbiagched, lﬁR?l to|§3car®n

het eroaryl al kyl, R4 i heny unsu stlt t ed 12 tut d R5 is
H, hal ogen, or A% “&ﬁﬁp ?@%&rﬁ%iﬁé fﬂ@iﬁgé’f Pt ﬁ{l%lge F .
al kyl', cycl oal kylortidny heddH idre dinkaé by Halogen, aﬂﬂucsraﬁﬁﬂlyn@feopﬁml arﬁmgmkm, in
each case substitut ed or unsubsti tuted.

alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or

substituted in the alkyl portion by halogen, cyano, alkyl having 1 to 4 carbon

atoms, or combinations thereof, wherein in the alkyl portion one or more -

CH,CH,- groups are each optionally replaced by -CH=CH- or -C=C-, and/or one
or more -CH,- groups are each optionally replaced by -O- or -NH-, or

aryl having 6 to 14 carbon atoms and which is unsubstituted or substituted one or
more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy,
ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy
dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy,
carboxy, alkoxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, or

combinations thereof ; and
wherein R! is OR® and/or R? is OR’; and
if A, B and D are each CR’, then either

at least one of R'and R? is halogen, alkyl having 1 to 4 carbon atoms, or

halogenated alkyl having 1 to 4 carbon atoms,
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40. A conpound according to claim2 or claim3, wherein A, B and D are each
i ndependently CR5, Rl is OR6, R2 is halogen, R3 is heteroarylalkyl, R4 is
phenyl , wOchod®i14s8substituted or substituted, R5 is H, pohalusgea/o4ms8 al kyl
which is substituted or unsubstituted, and R6 is al kyl which is substituted
or unsubstituted. 41. A conpound according to claim2, wherein A, B and D
are each independently CR5, RL is COR6 or CONR6, R2 is OR7, R3 is

het eroaryl al kyl, R4 is phenyl, which is unsubstituted or substituted, R5 is

H, hal ogen, or adthyéstmﬁeafnslhalogab%myuuﬁ‘qﬂg@&ome%matbhmtmbgeaﬂedmls al kyl
which is substituted or unsubstituted, 42. A conpound according to _claim 2,

wherein A BviRd 1o 4ead %eﬂqunﬂb@@mfm& L tocenrbquatemgs, oRbaloggnatesl CalRBY or
NR6 CORLQ; | kyl, R4 is phenyl, which is unsubstituted or
substi tut%é?thﬁcﬁP@&%ﬁﬁg&lgen or alkyl which is substituted or
unsubstituted, A& iss datwated hitptocy@ic greumloky|l which is substituted or
unsubstituted, R10O is Hor alkyl. 43. A conpound selected fromthe
fol | ow ng:
4- { L"- [ 4- Menpheymae dutidHy hekptablgdalothsrsan- 3- y| oxy) phenyl ] pyri di n- 3-yl met hyl am
i no} pi peridine- 1l-carboxylic acid tert-butyl ester,
3-[ 7V- (6- Cycl opr opyl net hoxy- 5- met hoxypyri di n-2-yl)-pyridin-3-yl met hyl am noj
benzoi c acid,
3-[1V-(5, 6-Di met hoxypyridin-2-yl)-pyridin-3-yl net hyI am no]2 ben20| c acid,
3-[i V- (6- Okl obu gosppusd aasording foyolain In wherein Rpis QR and®r R ie®RY| anmi no] benzo
ic acid,
3-[7V-(6-Cycl opropyl met hoxy-5-di fl uor onet hoxypyridi n-2-yl)-pyridin-3-ylneth
| ani no] ben%oi ¢ Aacothp8uhd decofstiniy fol dlemalyeihlersiry oife oA, IBY e ¥ is N and2hy btheR)
di n- 3- hyI am no] benzoic acid, - L
Et hox?fX t hoxypyri di n-1-y”-pyridi n-S-yl net hyl am noJbenzoi ¢ aci d,

[ LA- (6- 1 sopropoxy-5-net hoxypyri di n-2-yl)-pyridin-3-yl net hyl am no] benzoi c
aci d,

[Lr—(5 Di 61 uorfoRermewd scprling ot mharein B is OR tapdiRdiina satyratedt hyl ami no]

enzoi té}Gé h
3-[L™- Q)Qr 0 ut?vgxlflhéssélb?tmutg(rlgﬂe %Bitilt%ty(ril di n-2-yl)-pyridin-3-yl met hyl am
noj ben20| c acid, 4- [iV-(3-Chloro-4-nethoxyphenyl)-pyridin-3
-yl met hyl arg.no] l%enzm § ac'1caccbrd1ng to claim 2, wherein R? is OR” and R* is a saturated

heterocyclic group which is substituted or unsubstituted.

y
[

3-
3-
b

8. A compound according to claim 2, wherein R!is OR® ,R®isOR” and R*is a

saturated heterocyclic group which is substituted or unsubstituted.
9. A compound according to claim 2, wherein R' is OR® and at least one R® is not H.
10. A compound according to claim 2, wherein R* is OR’, and at least one R is not
11. A compound according to claim 2, wherein R' is OR®, R? is OR’, and at least one
R’ is not H.

12. A compound according to claim 2, wherein at least one of R'and R? is halogen,

alkyl having 1 to 4 carbon atoms, or halogenated alkyl having 1 to 4 carbon atoms.
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3-[ L™-(3- Chl or 0- 4- met hoxyphenyl ) - pyri di n- 3-yl net hyl am no] benzoi ¢ aci d,
4-Fluoro-{ L/-4-[L"-(3-fluoro-4-nme oxyphenyl)-pyridin-3-yl net hyl am no] -
benzoyl } wozermasusBonan de, PCT/US2004/041068
3-[i V-(3-Fl uoro-4-nmet hoxyphenyl ) - pyri di n- 3-yl net hyl am no] benzoi ¢ aci d,
4-1i1 V- (3-Fl uoro- 4- net hoxyphenyl ) - pyri di n- 3-yl net hyl am no] benzoi ¢ aci d,
i V- (I -Benzenesx fonyl pi peridin-3-yl)-
L/ -[5- met hoxy-6- (i ?) - (tetrahydrofuran-3-yl oxy)pyridin-2-
yl']-pyridin-3-ylnmethyl am ne, iV-(l-Methanesulfonyl gi peridin-3-yl)-

N[ 5- -6-(i7?)- - 3-yl oxy) - pyri di n- 2-
;; N Egy ?FE]P ﬂi%_ 5 | I %Wg);fé z;fgg%ld?lggotg%ﬁa?rrﬁ Z?W et a)1t 153t one RS s halogen, alkyl

R

TV-[ 5- - Bald 7 5 t =3 5 iglins idin-3
TY1 -y P iohiS SRRl 01 YRS el D16 Gl s S a1 R
- an- 3-opthon \Atomy,rar diatogendtdd alkoxyphayeng Idiordt ecbrlydnratdrhsy| - pyri  yl net hyl ani ne,
4- (7V-{[ 5- Menoxy-6- (i ?)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-y
| met hyl am no}- nethyl)-7V-piperidine-I-carboxylic acid r -butyl ester,
LA(| - Benzenpgul fmmyhip'b@tﬁricgﬁ'ifdﬂngyﬂo)clia_ﬁﬂ-lh&l-cmmWle&?ﬁR?éndere1xahydr of uran- 3-

| oxy) -pyri di n-2- | -pyridins3 -yl nethylam ne, |-(4-
{’\- [ ﬁ) 2p%/ﬁ%éjélqw-%%v9{&§t6ggﬁy%dr of can- 3-yl oxy) - pyri di n-2-yl]-pyridin-3-yl met
hyl am no}- 7V-piperidin- 1-yl)ethanone,
i V-[5- Met hoxy-6- (i ?)-(telxahydrotoan-3-yloxy)-pyridin-2-yl]-piperi d%n 4-yl -p
yridin-3- yidret hilcampaend atciding t6-avi pox 9t daifns)to Bt whe«am)lg‘rlaﬂdgfn or ObR .
an- 3-y, ¥) s i di - i dm 3-yl menyl am no} - pi peridi ne-1-carboxylic
a0 d PRSR L Pt S apigmekia RIGL
3-{i V-[5-Menoxy-6-(i?)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridm3-ylm

i - i ' - [ 5- h -6-(i?2)-(tefra olnf
ethyl arni nc{l}6. beﬂ%grlngo%% gz’clo_rfdiJlgSto IXE}tf 01?(%( gf c?aignls l)to , W erel'l;llyézkis halogen or OR’,

and R” is alkyl, cycloalkyl, cycloalkylalkyl, a heterocyclic group, or halogenated alkyl.

17. A compound according to any one of claims 1 to 2, wherein R? is arylalkyl or

heteroarylalkyl, which in each case is substituted or unsubstituted.

18. A compound according to any one of claims 1 to 3, wherein R? is benzyl or

pyridylmethyl, which in each case is substituted or unsubstituted.

19. A compound according to any one of claims 1 to 3, wherein R* is cycloalkyl, aryl,

heteroaryl or a heterocyclic group, which is substituted or unsubstituted.

20. A compound according to claim 19, wherein R* is cycloalkyl, aryl, or a

heterocyclic group, which is substituted or unsubstituted.

21. A compound according to claim 20, wherein R* is cyclohexyl, piperidinyl, or

phenyl, which in each case substituted or unsubstituted.

22. A compound according to claim 20, wherein R* is phenyl substituted by carboxy,

cyano, tetrazole, and/or L-R®.
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tetrazol -5-yl ) phenyl] am ne,

L~- Cycl ohexyl - LM-[ 5- met hoxy-6- (i1 ?)-(tetrahydrofliran-3-yl oxy)-pyridin-2-yl]
- pyri di n-\80 2963814581 am ne, PCT/US2004/041068
/-[5-Met hoxy-6-(i?)-(tetrahydrotoan-3-yloxy)”?yridin-2-yl]-iV-phenyl-pyridin
- 3- yl net hyl am ne,

N- ( 3- Chl or ophenyl ) -1 V-[ 5- net hoxy-6- (i ?)-(tetrahydrofuran-3-yl oxy) pyridi n-2-
yI] pyridi n-3- yl met hyl am ne,

| 3-{L"-[5- NgQ@OXyAQb(ﬁp%hﬁ@me@f@ﬁgwoaaﬂy%nybpewﬂnsnytbedwneranmk‘ﬂ Byt leghitn- 3- yl net hy
ani no aci

3-[LA- penospbsipied by Rk~ andfly is@rsinghe bandis ayiraany pinbals radical havjngkiod| ami no] b

enzoi c — 9
3-[ LA- %&%ﬁ?%?lé oTein plleast ong i #o %re}?la"%d%ﬁ RN 3RS ai ni no] b

enzoi cCé)NRf’ -CO;-, -CONHSO;-, -SO,NHCO-, -SOz— or -NR’SO,-.
4-[iV—(2-ChIoro 5-cycl opent yl oxy- 4- net hoxyphenyl ) pyri di n- 3-yl met hyl am no] be
nzoi ¢ acid,

4-[ LN (3- Qécizmpe NAYoBfbuRd hdcupting th-aiplonexyahiaryl th-3pwhedinR Bis yefl,hydm no] be
nzoi ¢ aci
3-[iV- pergeurbsavl Yhishyo sackerss is xppetitated-op syhsiituagh i di n- 3-yI met hyl ani no] ben
zoi ¢ acid,

4-11 V- (5- Cyclopentyloxy 4- met hoxy- 2- met hyl phenyl ) pyri di n- 3 ylnethglalrllno]
benzoi ¢ aci 2. A compound according to any one of claims 1 to 3, wherein R’ isH, alkyl having

3-[ LA opent nmet hoxy- 2- net b. yIphenyI)pyrldln 3-yl nmet hyl am no] b
enzomﬁg%QéMlb R n%& gntyloxy 4- et hoxy- 2- net hyl phenyl ) -iV

henyl - pyri di n- 3- ylnethylanlne

gl_ |[ Ing]_ E)g;]% éoggnt 5 Oxfﬁn accor ng to ang%glgg%(é/lglmsqyl % E\%crerlegll Igsi:;’_l-%: Iorr]%gew

N-(5- Cyclopentyloxy 2-fl uor o- 4- met hoxyphenyl ) - pyri di n- 3-yl net hyl am no] benzo
ic acid,

i V- (5- Cycl opant yAsemppund eesotting t@ectlmmlymﬁﬁm3 “Lherq@ményN@ﬁRdBrﬁngl%met hy
am ne, [: rQee PYig3l ; benzoi c
aci d, §§°ih( géeﬁ%%éﬁlg?onef %{0%65 ’fllgulg(r?lop eny ?i{ ﬁi ?hgnégen{z@f ") am NG e’nogm c
aci d, 2 6 dlﬂuorobenzyl R* is aryl, cycloalkyl, or a saturated heterocyclic group, in each case
3- [(2 orobe z r omet hgx Iuoro he yI)anlno ngei
P R e g e R el S

alkyl which is substltuted or unsubstltuted, and R’ is alkyl, cycloalkyl, cycloalkylalkyl or a

saturated heterocyclic group, in each case substituted or unsubstituted.

28. A compound according to claim 1 or claim 3, wherein A is N or CR®, B and D are
each independently CR®, R! is OR®, R? is halogen or OR’, R? is pyridylmethyl, fluorobenzyl, 2,6-
difluorobenzyl, 5-thiazolylmethyl, or 5-pyrimidinylmethyl,R* is phenyl, which is unsubstituted
or substituted, R® is H, halogen, or alkyl which is substituted or unsubstituted, R® is alkyl which
is substituted or unsubstituted, and R’ is alkyl, cycloalkyl, cycloalkylalkyl, or a saturated-

heterocyclic group, in each case substituted or unsubstituted.

29. A compound according to claim 28, wherein R? is pyridylmethyl, fluorobenzyl,
2,6-difluorobenzyl.

30. A compound according to claim 1 or claim 3, wherein A is N, B and D are each

independently CH, R' is OR®, R? is halogen or OR’, R® is pyridylmethyl, 5-thiazolylmethyl, or 5-
P
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wherei n conpounds that are optically active can be in the formof their
separate enantioners or mxtures thereof, including racemc m xtures. 44. A
conpound wel2eetmwdss8r om t he fol | owi ng: PCT/US2004/041068

(6- Cycl opentyl oxy- 5- et hoxy- pyri di n-2-yl ) - pi peridi n-4-yl - pyridi n-3-yhnet hyl
-am ne

hydrochl ori de, (6- Cycl opentyl oxy- 5- met hoxy- pyri di n-2-yl) - pi peridin-4-yl -pyri
di n-4-yl net hyl - ar ai ne,

ﬁ, 6I Q/Cﬂmﬁﬁlaﬁwhﬁahppm‘hémbmmd RYdloalkyl; &yl whichiip ubistitutelt ol unpybstidited, 3t y| met
yl -am ne,

{ 4- [ ( eRipsFidinydawhigh ds substimiad enanspbstiteied RS- i upsubstitatad-allsyl, gr (B Fp, end B8 - pi p
er i di Naikg1ybderdaicy1| i) ﬁﬁ;{PAﬁ%ﬂerraﬁ‘&d?@fa%l h bstituted bstituted.

(6- Q/c? o}f)gn}%cy a >?§/ g}drret oxXy- pyrel di'n-2-vyl -ﬂ?aﬁefﬁsgr?gssull f((e)n?/rlunslll ST
reridin-4-yl)-pyridin-3- vyl rrethyl am ne,

3-[{4-Fluorp-3-(j?)-(tet uran- 3aV. A h i.di n- 3-yl met hyl - am
i no] - benz OI%I aCI}é,cz)m&Joun accgr%m to cfé%n%o, \Jvﬁ)égﬁlko 153}59Hc1}y1r8¥tf1§/1

4-[{4-Fl uoro- 3- (|’>) (telrahydrofittan-3-yl oxy)-phenyl}-pyridin-3-yl methyl -
m no] - benzoj ¢ acid

3-[(3-oycl o%?ent yhsemraund agerdingra lam 15y clagn . Whereed i ami no] - benzoi ¢

aC' d, BandD are each independently CH, R' i 1s ORS, R? is halogen or OR7 R? is 3-pyridylmethyl, 5-
(3-Cycl o?enty oxy- 4-f | uor o- phenyl -pyrl di n- 3-yl net hyl - al ni no] - benzoi c

aC| d thagzolylmethipls d)ISS'erlh?éﬁwylmﬁﬂ}ﬂél R by wdph@ql,yphﬁpvhwhl%m@]lb obioE

aci d, o) e r Iyl C

aci d, él [léé} t'llilisé&lfo(;rrop ! %@W%%%Pﬁ él}%)%%m%}i dr%gt)l('béﬁ ﬁiﬁ )"l- am notrfﬂ%aei%z %k aci d,

[ (4- eﬁﬁgrandaimetanqxwyplhe]ﬂry] ):ycpiyz[ﬂcyialﬂtymmbmiiymdfumnylnm] eabke naBi subsixtutdd

[ (4- Acet I-3- t hoxy- phenyl ) - pyri di n-3-yl met hyl - am no] - benzoi ¢ aci d,

{4-[ ¥ ®bhenyl ) - pyri di n- 3- yl met hyl - am no] - 2- met hoxy- phenyl }-et hanon
[(4 Car bam)yl 3- met hoxy- phenyl ) - pyri di n- 3-yl net hyl - ar ni no] - benzoi c

tert-butyl ester,

3- ONbr o3 phengicpripgrndrcqording taslaii32 avhereip R isdpresfmpiik ani de,

3- Chl or o- phenyl ) - pyri di n- 3-yl met hyl - am no] - 2- met hoxy- benzar i ide,

4- Car banoyl - 3- met hoxy- phenyl ) -t hi azol - 5-yl et hyl - am no] - benzoi ¢ aci d,

4- Car badvby| - B-avetpoond aglsiiyg jo tlhina air ctiml hretheydin A i5i Nahd BeaxbDcaraci d

each independently CR®, R! is OR®, R? is OR’, R? is heteroarylalkyl, R* is heterocyclic group,

3-
3-[(
| -{4-
e, 3-
aci d
4-1(
S-[(
4-1(
3-[(

which is unsubstituted or substituted, R’ is H, halogen, or alkyl which is substituted or
unsubstituted, RS is alkyl, R” is alkyl, cycloalkyl, or cycloalkylalkyl, in each case substituted or
unsubstituted.

35. A compound according to claim 2 or claim 3, wherein A, B and D are each
independently CH, R' is OR®, R* is F or CI, R® is pyridylmethyl, fluorobenzyl, 2,6-
difluorobenzyl, 5-thiazolylmethyl, or 5-pyrimidinylmethyl, R* is aryl which is substituted or
unsubstituted, and R® is alkyl which is substituted or unsubstituted.

36. A compound according to claim 35, wherein R? is pyridylmethyl, fluorobenzyl, or
2,6-difluorobenzyl.

37. A compound according to claim 2 or claim 3, wherein A, B and D are each
independently CH, R! is ORS, R? is F or Cl, R® is 3-pyridylmethyl, 5-thiazolylmethyl, or 5-
pyrimidinylmethyl, R* is phenyl which is substituted or unsubstituted, and RS is CH..
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[ (4- Car banoyl - 3- met hoxy- phenyl ) - pyri di n- 3-yl net hyl - am no] - benzoi ¢ aci d,
[ (3- Met hoxy- 4- et hyl car banoyl - phenyl ) - pyri di n- 3-yl net hyl - am no] - benzoi c
cid, 4-[we-2héuwei4584- met hoxy- phenyl) -t hiazol -5-yl met hyl Pamiusejo4oenzoi c
acid, 3-[(3-Fluoro-4-nethoxy-phenyl)-thiazol -5-yl met hyl - am no] - benzoi c
acid, 3-[(3-1sobutyroylam no-4-nmethoxy-phenyl)-pyridin-3-yl nethyl -arnino]

- benzoi c acid,

6- (cycl openlyl oxy) - 5- met hoxy- N- pi peri di n-3-yl -N- (pyridm 3-yl net hyl ) pyri di n-
2- ai ni ne,

6- (cycl opentyl oxy) - 5- met hoxy- N- pi per.i din- 3-yl - ridin-3-yl methyl ridin
- 2? aiyni ng 0;{% at é) compound acc%rdingpto%laim 37, whergin Ru-ié g}ll)yridylmethy){. yl)py

6- i sopropoxy- 5-met hoxy- N pi peridin-4-yl-N-(pyridin-3-ylnmethyl)pyridin-2-am
ne,

6-i sopr opox§9.5- mat ¢anpopnii-aecqrdimigdionelaimy  -dx-olgyy 3.divherginy Apdt hyd Thyrei efich- 2- ai
iiine gxal ate 5 ol - 2. T 3 4 . Cq

6 (cycl BRr SESHECR 0By deiogrt: Boit Bt By bRewrpltid R ds phory pihden- -y
| et hy ipqupstitdtied o2 substituted, R° is H, halogen, or alkyl which is substituted or unsubstituted, and

am ne, 6~ (cycl opropyl hox %§$-( i f1 uoronet hoxy) - N- pi peri )

di n- 4- W -8 ey i%%ﬁ%ﬁ %3( Wiyl o aﬁ%ﬁuﬁ’éeﬂ(Y %FEF%P%&% gn each case

6- ( cyckaRehkad Puhlartuiigdhoxy- N-phenyl - N- pi peri di n-4-yl pyri di n- 2- am ne,

6- (cycl openty | oxy)-5-nmet hoxy-N-piperi d -4-yl-N(p yri rnidmand
pharmaceutically acceptable salts thereof, wherein conpounds that are

oPt1 el LY, 8681 VoSl NSl 17 B RUGRE Lo 5y

m xt ures thereof, C mXx arfraceu

conpos itdependentip GRS RY is QRYRIUis chatapenr R ixghéteroaryjalloyle ROfis phanyls which2is 3,
43, and 44, .and a pharmaceuti_cal acceptabl e carrier. 46. co si tion
ot or arryLRE o7 AR Er il eldeet o ARS DR Eh & LA & b abaRuRY B oni o
conmpouRfis #Aifyl whiSPRRESsttIt@NorAmeEsgiud@. t 0 cl ai m 45, wherein said conposition
further conprises an additional pharmaceutical agent selected from cal ci um
channel bl ockers, chloinergic drugs, adenosine receptor nodul ators,

anphaki nes NVDA-R Mhﬂ& géc%rdiﬁgtéj Rall? Q,ulvﬂérgfnsA, B and D are each independently
CR>, R! is COR® or CONR®, R? is OR’, R® is heteroarylalkyl, R* is phenyl, which is
unsubstituted or substituted, R is H, halo gen, or alkyl which is substituted or unsubstituted, and
R’ is alkyl which is substituted or unsubstituted.

3
3
a

42. A compound according to claim 2, wherein A, B and D are each independently
CR’, R! is OR®, R* is CONR® or NR®CORY, R? is heteroarylalkyl, R* is phenyl, which is
unsubstituted or substituted, R is H, halogen, or alkyl which is substituted or unsubstituted, R® is
H or alkyl, R is alkyl which is substituted or unsubstituted, R'® is H or alkyl.

43. A compound selected from the following:
4- {N-[4-Methoxy-3-(R)-(tetrahydrofuran-3-yloxy)phenyl]pyridin-3-ylmethylamino } piperidine-
1-carboxylic acid tert-butyl ester,
3-[N-(6-Cyclopropylmethoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(5,6-Dimethoxypyridin-2-yl)-pyridin-3-ylmethylamino]-benzoic acid,
3-[N-(6-Cyclobutyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Cyclopropylmethoxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic

acid,
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chol i nesterase inhibitors, or any conbination thereof. 48. A conposition
according to claim45, wherein said conposition further conprises an

addi ti onavopb@voseeseut i cal agent sel ected from cal ci um clramniskoodloomker s,

chl oi nergi ¢ drugs, adenosine receptor nodul ators, anphaki nes NVDA-R

nmodul ators, n@d uR nodul ators, cholinesterase inhibitors, or any conbination
thereof. 49. A conposition according to claim48, wherein said additional
pharmaceutical agent is donepezil. 50. A nmethod for enhancing cognition in
a pati siqiv-(SiiermndohySane s Htint B ylesiank- Ryl ahing]baspidhad,er i ng to
said patient an effective apount of a conpound according to any one of

cl ai ms31V-(6;Ethoxya ) %M@T?'YN'%@%&Y%@BY@W]QW@P afifh 50, “wherei n said
COMPOUS . U Sh ok AR 2y Mok A Bk Rl abigdy vl ol day

52. A netho aimb erel patient is & human.
met hod3-aN-(CRiflubromethopsitHieorromaxlypenidimg-yiF-pynidingmilnptbplaimme benzeistacisly,  decl i ne

conpri gi I nistering. 1o sai.d patien ef f.egtive. amunt. of a conmpound
cccor i RGPBIEN, P GRS Bri R o i g En R e £ 80T i ng
tlo cl ahmf(akcmmrzehﬂthgay;ﬂle@ﬁybﬂwni3s¥1?1emymﬂ?o]55nzoi6 aekt, hod accordi ng g 0

claim rein said patient is suffering fromnenory inpairnent. 56. A
met hod?'ié’c@?@?@"{‘@e@loéme@é?@ P AmethyRmiBMBEI7AY 3K admi ni stered in an

anount 4-(Iﬂu<90-QN‘-{?-@Q—(3’@14151%-@fneﬁf%ﬂ}’pﬁéﬁ&l??&ﬁdlﬁbﬁ¥lﬁ%thyﬁnﬁﬁ6]hOd according to

claim55, wherein said patient 1's suffering Tromnenory inpairnment due to
Al zhei bezoyl} béngengselfonsghdez ophr eni a, Par ki nson' s di sease, Huntington's

Er s TN S usto SRERS Son e bl A B e B, P20 " ement 2, 11V

or car 4Hi[dy(adtuwirad-setheaphenyBBpyriliidtyhacthilamind]baizoiogeid, pat i ent having a

di seasj%_(il Iﬁle%lzgrilegl%fo%%f pril()ae%%?nq}c ﬁ%[%-?n\ét Io?cy—6-(R)—(tetrahydrofuran—3-yloxy)pyrid;in-2-
yl]-pyridin-3-ylmethylamine,
N-(1-Methanesulfonylpiperidin-3-yl)-N-[S-methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-

)

yl]-pyridin-3-ylmethylamine,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-piperidin-3-yl-pyridin-3-
ylmethylamine,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-piperidin-4-ylmethyl-pyridin-3-
ylmethylamine,
4-(N-{[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamino} -
methyl)-N-piperidine-1-carboxylic acid tert-butyl ester,
N-(1-Benzenesulfonylpiperidin-4-yl)-N-[5-methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-
yl]-pyridin-3-ylmethylamine,
1-(4-{N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamino} -
N-piperidin-1-yl)ethanone,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-piperidin-4-yl-pyridin-3-
ylmethylamine,

4- {N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamino} -
piperidine-1-carboxylic acid zert-butyl ester,
3-{N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamino} -

benzoic acid,
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conprising admnistering to said patient an effective anount of a conpound
according to any one of clains 1, 2, 3, 43, and 44. 59. A nethod of

i nhi bi ti vgoRDBMeessayNe activity in a patient conprisi ngpratrasaeEerossg t o
said patient an effective anbunt of a conpound according to any one of
claims 1, 2, 3, 43, and 44.60. A nethod of treating a patient suffering
fromnmenory inpairnment due to a neurodegenerative di sease conpri sing

adm nistering to said patient an effective anount of a conpound accordi ng

t o any noperefhofy-8l(AR (tk@shydiofindR-3-ANE) dridd e yApTREROA yRhethyI ORT4-pB1-a pati ent
suffering frommenory inpairnent due to an acuté neurodegenerative disorder
conpr i &trgoladyhpliesyldaming t o sai d patient an effective anbunt of a conpound

accor di | 4.. g od of

treati 93@%&%56? %ﬁ?&ﬁoﬁ-(ﬁ KS?(rt%-%h édﬁoéfalnggﬁllogwd?ﬁlldﬁ '?é’%]{é}”“ﬁ'@ai sease
conpr i glmgh@aininej stering to said patient an effective anbunt of a conpound
accor di to.an e of clains 1, .2, .3, .43, 44, 63. . A thod for

roat | AR AREPREARE (PrubeRRr oSt ver T PR diar o

depr esgindihyla@inel depression, drug addiction and/or norphine dependence,
conprising admnistering to said patient an effective anount of a conpound

accor dng-¢lompyenyheV-d-mathaxiyed-@R)-(tetralgydrofgrangiylogwpyedin-2aywyHéia-3ac cor di ng

to cl ai lﬁmﬁrei n said patient is suffering from schizophrenia. 65. A
met hod&géeg%;al ng to claim63, wherein said patient is suffering from

bi pol aB-{iN-EBeMethoxy-6§tetrahydro fuoah- 2yloaydpyrglin-2-ytlpsiidn 63 ylnwitigdanino Senebipat i ent
S sufféalri ng from mani ¢ depression. 67. A nethod according to claim 63,
wher ei fi g’ai d patient is suffering from major depression.

3-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(2-Chloro-5-cyclopentyloxy-4-methoxyphenyl)pyridin-3-ylmethylaminoJbenzoic acid,
4-[N-(2-Chloro-5-cyclopentyloxy-4-methoxyphenyl)pyridin-3-ylmethylamino]benzoic acid,
4-[ N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Cyclopentyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino}benzoic acid,
4-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-ylmethylamino]benzoic acid,
3-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-ylmethylamino]benzoic acid,
N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)-N-phenyl-pyridin-3-ylmethylamine,
4-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-N-phenyl-pyridin-3-ylmethylamine,
3-[(4-Difluoromethoxy-3-fluorophenyl)pyridin-3-ylmethylamino]benzoic acid,
3-[(4-Difluoromethoxy-3-fluorophenyl)-(3-fluorobenzyl)amino Jbenzoic acid,
3-[(2,6-Difluorobenzyl)-(4-difluoromethoxy-3-fluorophenyl)amino]benzoic acid,

and

pharmaceutically acceptable salts thereof,

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

mixtures thereof, including racemic mixtures.

44. A compound selected from the following:
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-amine
hydrochloride,
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68. A nethod according to claim®63, wherein said patient is suffering from
drug addiction.69. A nethod according to claim63, wherein said patient is
suf f er i ngvoresvaspssphi ne dependence. 70. A nethod for treatriusgom/opass ent
suffering from psychosis characterized by elevated |levels of PDE 4, wherein
sai d psychosis is a formof depression, conprising adnmnistering to said
patient an effective anount of a conpound according to any one of clains 1,
2, 3, 43, and 44. 71. A nethod according to claim70, wherein said patient
i's sufatrjd eﬁt@%—rﬁ'ﬁb&oﬂﬁ - 1f>gr1d1ﬁ~4ﬂﬁ1ﬂyﬁdma4;ymﬁ6ﬂhy‘lgmhﬂe cl ai m 70,

wher ein sa?% patient is sur ferln fron1na or res 73.. A et hod
accor dﬁr@yd@r@yanﬁhm 5*3%?@?‘%‘3’11’3’@ Pi]étpﬂﬁzeﬁth @-yg dZ? 8@’ dmethglAg®sr essi on

a0t 08 ey Y SThah Bl SPa ity R OH LS00 1 121 m 70,

I's su epression associated wt
neurol@gnoghad@&nmﬂmmme

(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-(1-methanesulfonyl-piperidin-4-yl)-pyridin-3-

ylmethyl-amine,

3-[ {4-Fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl} -pyridin-3-ylmethyl-amino]-b enzoic acid,
4-[ {4-Fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl} -pyridin-3-ylmethyl-amino]-benzoic acid,
3-[(3-Cyclopentyloxy-4-fluoro-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
4-[(3-Cyclopentyloxy-4-fluoro-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
4-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
3-[(3-Fluoro-benzyl)-(4-fluoro-3-methoxy-phenyl)-amino]-benzoic acid,
3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-4-ylmethyl-amino]-benzoic acid,
3-[(4-Acetyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
1-{4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-phenyl} -ethanone,
3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid tert-butyl ester,
4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzamide,
5-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzamide,
4-[(4-Carbamoyl-3-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid,
3-[(4-Carbamoy1—3-methoxy—phenyl)-thiazol—S-ylmethyl—amino]-benzbic acid,
3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
3-[(3-Methoxy-4-methylcarbamoyl-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
4-[(3-fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid,
3-[(3-Fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid,
3-[(3-Isobutyroylamino-4-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
6-(cyclopentyloxy)-5-methoxy-N-piperidin-3-yl-N-(pyridin-3-ylmethyl)pyridin-2-amine,
6-(cyclopentyloxy)-5-methoxy-N-piperidin-3-yl-N-(pyridin-3-ylmethyl)pyridin-2-amine oxalate,
6-isopropoxy-5-methoxy-N-piperidin-4-yl-N-(pyridin-3-ylmethyl)pyridin-2-amine,
6-isopropoxy-5-methoxy-N-piperidin-4-yl-N-(pyridin-3-ylmethyl)pyridin-2-amine oxalate,
6-(cyclopropylmethoxy)-5-(difluoromethoxy)-N-piperidin-4-yl-N-(pyridin-3-ylmethyl)pyridin-2-

amine,
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6-(cyclopropylmethoxy)-5-(difluoromethoxy)-N-piperidin-4-yl-N-(pyridin-3-ylmethyl)pyridin-2-
amine trifluoroacetate,
6-(cyclopentyloxy)-5-methoxy-N-phenyl-N-piperidin-4-ylpyridin-2-amine,
6-(cyclopentyloxy)-5-methoxy-N-piperidin-4-yl-N-(pyrimidin-5-ylmethyl)pyridin-2-amine,

and

pharmaceutically acceptable salts thereof,

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

mixtures thereof, including racemic mixtures.

45. A pharmaceutical composition comprising a compound according to any one of

claims 1, 2, 3, 43, and 44, and a pharmaceutically acceptable carrier.

46. A composition according to claim 45, wherein said composition contains 0.1-50

mg of said compound.

47. A composition according to claim 45, wherein said composition further comprises
an additional pharmaceutical agent selected from calcium channel blockers, chloinergic drugs,
adenosine receptor modulators, amphakines NMDA-R modulators, mGluR modulators,

cholinesterase inhibitors, or any combination thereof.

48. A composition according to claim 45, wherein said composition further comprises
an additional pharmaceutical agent selected from calcium channel blockers, chloinergic drugs,
adenosine receptor modulators, amphakines NMDA-R modulators, mGluR modulators,

cholinesterase inhibitors, or any combination thereof.

49, A composition according to claim 48, wherein said additional pharmaceutical

agent is donepezil.
50. A method for enhancing cognition in a patient in whom such enhancement is

desired comprising administering to said patient an effective amount of a compound according to

any one of claims 1, 2, 3, 43, and 44.
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51. A method according to claim 50, wherein said compound is administered in an

amount of 0.01-100 mg/kg of body weight/day.

52. A method according to claim 50, wherein said patient is a human.

53. A method of treating a patient suffering from cognition impairment or decline
comprising administering to said patient an effective amount of a compound according to any

one of claims 1, 2, 3, 43, and 44.

54. A method according to claim 53, wherein said patient is a human.

55. A method according to claim 54, wherein said patient is suffering from memory

impairment.

56. A method according to claim 53, wherein said compound is administered in an
amount of 0.01-100 mg/kg of body weight/day.

57. A method according to claim 55, wherein said patient is suffering from memory
impairment due to Alzheimer’s disease, schizophrenia, Parkinson’s disease, Huntington’s
disease, Pick’s disease, Creutzfeld-Jakob disease, depression, aging, head trauma, stroke, CNS

hypoxia, cerebral senility, multiinfarct dementia, HIV or cardiovascular disease.

58. A method for treating a patient having a disease involving decreased cAMP levels
comprising administering to said patient an effective amount of a compound according to any

one of claims 1, 2, 3, 43, and 44.
59. A method of inhibiting PDE4 enzyme activity in a patient comprising

administering to said patient an effective amount of a compound according to any one of claims
1,2, 3,43, and 44.
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60. A method of treating a patient suffering from memory impairment due to a
neurodegenerative disease comprising administering to said patient an effective amount of a

compound according to any one of claims 1, 2, 3, 43, and 44.

61. A method of treating a patient suffering from memory impairment due to an acute
neurodegenerative disorder comprising administering to said patient an effective amount of a

compound according to any one of claims 1, 2, 3, 43, and 44.

62. A method of treating a patient suffering from an allergic or inflammatory disease
comprising administering to said patient an effective amount of a compound according to any
one of claims 1, 2, 3, 43, and 44.

63. A method for treating a patient suffering from schizophrenia, bipolar or manic
depression, major depression, drug addiction and/or morphine dependence, comprising

administering to said patient an effective amount of a compound according to any one of claims
1,2, 3,43, and 44.

64. A method according to claim 63, wherein said patient is suffering from

schizophrenia.

65. A method according to claim 63, wherein said patient is suffering from bipolar

disorder.

66. A method according to claim 63, wherein said patient is suffering from manic

depression.

67. A method according to claim 63, wherein said patient is suffering from major

depression.

68. A method according to claim 63, wherein said patient is suffering from drug

addiction.
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69. A method according to claim 63, wherein said patient is suffering from morphine

dependence.

70. A method for treating a patient suffering from psychosis characterized by elevated
levels of PDE 4, wherein said psychosis is a form of depression, comprising administering to
said patient an effective amount of a compound according to any one of claims 1, 2, 3, 43, and
44,

71. A method according to claim 70, wherein said patient is suffering from manic

depression.

72. A method according to claim 70, wherein said patient is suffering from major

depression.

73. A method according to claim 70, wherein said patient is suffering from depression

associated with a psychiatric disorder.

74. A method according to claim 70, wherein said patient is suffering from depression

associated with a neurological disorder.
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