WO 2005/061458 PCT/US2004/041068 PHOSPHODIESTERASE 4 INHIBITORS, INCLUDING
N-SUBSTITUTED DIARYLAMINE ANALOGS This application claims the benefit of US Provisional
Application Serial No. 60/528,486, filed December 11, 2003, the entire disclosure of which is hereby
incorporated b)}vr‘é?eoPé’FPéé‘?S%ield of the Invention The present invention relat‘égTéTéWé)?éW]t?fsthe field of
phosphodiesterase 4 (PDE4) enzyme inhibition. More specifically, this invention relates to selective
PDE4 inhibition by novel compounds, e.g., N-substituted diarylamine analogs, methods of preparing
such compounds, compositions containing such compounds, and methods of use thereof.
Background of thePHiOSBEEDDIIES TRk SH.4 BOHIBISRBRIIN3 IO NTHBSI TRDESH Pepresent a
family of enzymes that catalyze the hygrplysis A nvaneuReX§lisdcleoside monophosphates
(including cAMP and cGMP). These cyclic nucleotides act as second messengers within cells, and as
messengers, canny impulses from cell surface receptors having bound various honnones and

neurotransnnitters: P AGhiPBaAle i e ekl sl puplepiss A sal andkmainiain cyclic

nucleotide homeostasi egrading such cyclic mononucleotides resulting in termination of their

messengerfiteAD mEEbenilel e wiitgrdisriasrnsel abirbrsarrmhe Leeasyaing 16 thEreEpcificity

toward hydrolysis of CAMP or cGMP, their sensitivity to regulation by calcium, calmodulin or cGMP,

and their selective inhibition by various comEounds. For example, PDEI is stimulated by
Cat+/calmodulin. PDE2 is cGMP-dependerit} ' e heart and adrenals. PDE3 is

cGMP-dependent, and inhibition of this enzyme creates positive inotropic activity. PDE4 is c)UW
specific, and its inhibition causes airway relaxation, anti-inflammatory, enhanced cognition, and

antidepressant aclbRyreEptRsHenisirpechapltintin feldubnsrietissegsrant iREHscular smooth
muscle, andhareipiedRBESNRhbiREsHNdY, iBrasIioy aseiab sakvilye ISiBaaihELRIDIEsypOssess

distinct biochemical properties, it is |ikely that they are subject to a variety of different forms of
regulation. ﬁﬁ%"%”&@’rﬁ%u?s%e@% %1%[383% | 2%1%?35@ sz?ﬁﬁ%\%ﬁg%?}@%ﬁ@n%‘é?s constant for

compounds, compositions containing such compounds, and methods of use thereof.

Backeround 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
cGMP). These cyclic nucleotides act as second messengers within cells, and as messengers, carry
impulses from cell surface receptors having boimd'van'ous 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
cGMP-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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CAMP and sensitivity to certain drugs. The PDE4 enzyme family consists of four genes, which 1 WO
2005/061458 PCT/US2004/041068 produce 4 isoforms of the PDE4 enzyme designated PDE4A,
PDE4B, PDE4C, and PDE4D [See: Wang et al., Expression, Purification, and Characterization of
human CAMP-é’f’)%&ﬁ?é/mﬁsgphodiesterase (PDE4) Subtypes A, B, C, and D,%iygﬁéw/%’&ﬁﬁys. Res.
Comma., 234, 320-324 (1997)]. In addition, various splice variants of each PDE4 isoform have been
identified. PDE4 isoenzymes are localized in the cytosol of cells and specifically inactivate CAMP by
catalyzing its hydrolysis to adenosine 5-monophosphate (AMP). Regulation of CAMP activity is
important inRiPsHgeIstaTeREas pf ted¥aB4 ehmiuditeg gnfiaPRaRioh RDE4BePAEYC) ahiliDEsD{ RDE4
isoenzvmes ek sl dbpRRIPIRiATIGS) GRC AR Al fikRPNAIGLRfannnatory agents
S proble

and thereforg maybe useful jn treating diseases where inflammation | atic such as asthma or
arthritis, Furﬁ?c%?% P&%Wﬁﬁ{B%‘%‘QsSH%&’Bﬁg%%&p@ﬁé?nﬁ?ﬁ{%fﬁm@%e?ffﬁié“emmle%%iﬁ@—@%ﬂfadigms.
10 "~~i 11~41C%71} Mn Miditidhi rarfrictapiitestrmaddition tEYGEESMANY BisERIsRamM, xanthine
derivatives such a ifylline, denbufvlline,,and th inc inhibif PRE4 and have received
considerable atter]?i]gﬁ%g? %%g%lrggt ee?;ggé)igﬁéilgnﬂgn%ﬁa?}%h% %%%Psgﬁ%ﬁg%HH‘E@MFﬁ SHMEdBond
messengerSHAZRE ity delisiaro rdspesinses toommphyspifier hMIrRopdstiandievbtransigitiers. Thus,
therapeuticathosigaiisaiiaeherdsienptiasils MR nbAR.Ad e ePURgIngeassln

nd elsewhere

intracellular.cAMP or cG \?I?s{?rlig)ey cells, such as those located in the nervous system a
0

in the body. RoNBram, SBF TrdRgemiAse PR AR A diip reRamERIatinapkititgents PDE4
enzyme andutbibdreloormennistascial th agaitytithe l assiticationaiRRE SOBMMeS YR ReSsdasly work
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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, 111, 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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Phosphodiesterases Enzymes," John A. Lowe, 111, et at.. 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 2 degranulation, weakening
of vascular smooth muscle, psychotrophic effects, increased gastric acid secretion and stomach
erosion, SumnY&E{PB e VetEE T Plev praderiinvénies reRtebabonbiseiErstrpauntisd @agtrinovel
N-substituted diagydaning campeudoss;ohat. inhibit PDE4 enzymes, and especially have improved side
effect profiles, e.g., are relatively non-emetic, (e.g., as compared to the previously discussed prior art
compounds). Preferably, the compounds selectively inhibit PDE4 enzymes. The compounds of this
invention at the same time facilitate entry iftonsedky efghedisptiells of the nervous system. Still
furlther, the presclelnt invensiestprpvidemimethads %gwamﬁhﬁ&iﬁme@y?mm@m@gaa@m&w and
selectivity as well as methods 0 orrespondi armaceutical co sitions for). treating a
patient, e.g., n%zgrnr%]?ﬁ%né,s’i%&u‘&%%%%ﬁ&%%&iﬁ#& §B ?}ﬁ%ﬁf&ﬁ@@ggﬁ%@%ﬁ@%ﬁ%ﬁﬁbﬁ%n, for a
disease state tHar¢fioRiEsGewRiéd (rgaetlivRmrDR4Nepusionsiddovasdd taMP davetandsy.

involving neurplegicalsyndiemesinashasialyiihassistaies -asspeiated WithMemomimpaLmMent, most
especially long tt(arm mertnoryfinépatirm%nt,. as wllfere suc%mig\gﬁ impairment is due in part to
catabolism of iHtracEitTAr EARTE TRGSI Y EHE S SRSy IHEsS D WbFd SRS H&fBry impairment may be
improved by effectivebjiinfuithtnghP DEestneinzymtiengetivitdes incthpdeferrauthsyigct, ¢hepcomipoeuthds of the
invention improyg, suel discpses By dniRIinGs RRE4ENZYMES ALABSER G dQARLinduce emesis.

The present invention includes compounds of Formula]: R"D'~BR2 A~NR 3 () 14 =
compositions for) treating a patient, e.g., mammals, including humans, requiring PDE inhibition,

especially PDE4 inhibition, for a disease state that involves elevated intracellular PDE4 levels or
decreased cAMP levels, e.g., involving neurological syndromes, especially those states
associated with memory impairment, most especially long term memory impairment, as where
such memory impairment is due in part to catabolism of intracellular cAMP levels by 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:

3
2 R 0)
wherein

A, B and D are each N or CR® wherein one of A, B and D is N;

R' is halogen, alkyl having 1 to 4 carbon atoms (e.g., methyl, ethyl), halogenated
alkyl having 1 to 4 carbon atoms (e.g., CH,F, CHF,, CF3), OR®, COR®,
CONHR®, or NR°COR';



R wherein A, B and D are each N or CR5 wherein one of A, B and D is N; R' is halogen, alkyl having
Ito 4 carbon atoms (e.g., methyl, ethyl), halogenated alkyl having 1 to 4 carbon atoms (e.g., CH ,F,
CHF2, CF3), OR, COR 6, CONH R6, or NR 6 CORIi ; 3 R2 is halogen, alkyl having 1 to 4 carbon
atoms (e.g., methyl, ethyl), halogenated alkyl having Ito 4 carbon atoms (e. g CH2F, CHP7, CF3),

O CORE, CONHRS o NEROIRIOH3 Bl IRV Lioserben e Wt ranched o

unbranched and which is unsubstituted or substituted one or mor mes Oé"yano Cl-4-
alkoxy, or combinations ther&¥! éaﬁgﬁlélﬁ?ﬁﬁ@éﬂﬁmééﬂo&‘;}ﬁe%i &]Fohﬁ)%h&%ﬁq the carbocyclic
portion has 5 to 14 carbon atomsRhdtRe alkp 'hortion which is branched or unbranched has 1to 5
carbon atoms, and which is unsubstituted, substituted in the carbocyclic portion one or more times by

halogen, alkyl, alkoxygnitro, g h%q rtocm%mm% thereof Landien svbstityad in he, alky!

portion one or more times by halogen, 4 -alkoxy, cyano or combinations thereof (e.
cyelohexenylmethyl, etc.), aﬂﬁ}l‘ﬁﬂ%}?fg‘ﬁt&ﬁﬂ@r?%@tﬂtﬁ PBSﬁré?SFﬁ§1%ﬁ€Vé}N?ﬁ@a?¥?%%m has 6 to 14
carbon atoms and the alkyl geotigmrwiidbinistibnarehed,or unbranched, has | to 5 carbon atoms,
wherein the arylalkyl radical is unsubstituted or substituted, in the aryl portion, one or more times by

halogen, trifluoromethyl, CF@aﬂigﬁg»mmt&imbo@f%wk@ 0% altedamineadaiiamingnor

combinations thereof, and/or substituted in the alky ortlon y halogen, oyano, alkyl havmg to 4
carbon atoms (e.g., methyl) &rd8rhbiAEBAL R Eb R A R lélfk?Ibﬁ?iﬁh?ﬁ Yriesrnehtte
-CH2CH2- groups are each bytiond lsareplatced, btyd@HdGHumnbﬁu@d absliondrie the cadkey€hit 2-

groups are each optionally r%&%’?&m@%r’%ﬁ&ﬁ%@?by halogen, alkyl, alkoxy, nitro, cyano, oxo, or

combinations thereof, and/or substituted in the alkyl portion one or more times by
halogen, C;-4-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 alky! 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
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

heterocycle-alkyl group, wherein the heterocyclic portion may be unsaturated,
partially saturated, 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, 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;O, 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, methylbenzyl, methoxybenzyl, trifluoromethyl, benzyl,
methylenedioxobenzyl, etc.), or heterocycle-alkyl group, wherein the heterocyclic portion may be
unsaturated, partially saturated, 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), 0 or S, and the alkyl portion, which is branched or unbranched,
has | to 5 carbon atoms, the heterocycle-alkyl group is unsubstituted, substituted one or more times in

the heterocyclic portion by halggre, Q'Mr@%ﬁ%%ﬁ)’@@féyfﬁ%&&?f%ﬁ%&rﬁ?ﬁ@th@ltm 0x0, amino,

alkylamino, dialkylamino, or combln bclons eof and/or substituted in the alk r%‘ portion one or more

times by halogen, cyano, alk§l REFASY BA %%Orﬁf’é’f“h%yk@e&]ymgfﬁ% mhEb MBS thereof
(e.g., pyridylmethyl, pyridylpropylimyétiesiplyricyirveimplimetiidromamidydriethiy, dichigtopiydylmeth v,

thienylmethyl, thiazolylmethy,; guinolmtmethyhy ﬁRH&HE@yWémﬁt?ﬁyrBﬂ?ﬁ{é% ylgeghyl, furanylmethyl,
imidazolylmethyl, methylimidazolylmethyl, pyrrolylmethyl, etc.); R4 is cycloal yI having 3 to 10,

preferably 3 to 8 carbon atoms, which is unsubstihrted or substituted one or more times by halogen,
hydroxy, oxo, cyan, atkyl haising:lotdkd dastariatorispaftkany havingrbdo dovarbaricatems, or

combinations thereof (€., cyARGANAAOLARNDEALS hcarhen aiomaardyiieh s unsybsituted

or substituted one or more times by halogen, alkyl, alken ?Xl alkynyl; hydroxy, alkoxy, alkoxyalkoxy,
nitro, methylenedioxy, ethyléd&di B@(‘S}“%fﬂfl%‘?@ﬁﬁ‘éﬂﬁﬁo@t ﬁo’é?hli‘ﬁ’{d)“%h’fﬁwﬁﬁﬂﬁwn #fiokoxy,

dialkylarino, hydroxyalky! (e.gonibyiditoagrietbyt) ey draxamig/ 1gcid, pyrrolyl, tetrazole-5-yl,
2(-heterocycle)tetrazole-5-yl (e.g., 2-(2- tetrahydropyranyl)tetrazole-5-yl), hydroxyalkoxy, carboxy,

carboxyalkyl, alkoxycarbonyl (e.g., teat- butyloxycarbonyl ethoxycarbonyl), cyano, aeyl, alkylthio,

alkylsulfinyl, alkylsulfonyl, p%ﬂd}@y"’t&él‘l@yléuﬁfmwlgs wlbmywmé@ﬁgﬂgﬁm@mb%ttdomor

combinations thereof (e.g., substifidiedbomhalogen, 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., fert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy (e.g., feri-
butyldimethylsilyloxy), R®-L-, or combinations thereof (e.g., substituted or
unsubstituted phenyl, naphthyl, and biphenyl, such as phenyl, methylphenyl,
chlorophenyl, fluorophenyl, vinylphenyl, cyanopheny!, 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, two, or three times
by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy,
ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy,
dialkylamino, hydroxyalky! (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., fert-butyldimethylsilyloxy), R®-L-



unsubstituted phenyl, naphthyl, and biphenyl, such as phenyl, methylphenyl, chlorophenyl,
fluorophenyl, vinylphenyl, eyanopheny), methylenedioxophenyl, ethylphenyl, dichlorophenyl,
carboxyphenyl, ethoxycarbonylphenyl, dimethylphenyl, hydroxymethylphenyl, nitrophenyl,
aminophenylY 825> %&t& oaryl having 5 to 10 wig atoms in which at leastiGHES28#1#44°8Bheteroatom
(e.g., N, S or 0), which is unsubstituted or substituted one, two, or three 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, loydrantyiaktmag, thadodks.gc asboiv)alivhyalkgraateyb gniddegl, tert- butyloxycarbonyl,

ethoxyearbonyl), cya&gge%%n%%?%%ﬂ%%@ggﬁéﬁﬁx%[ né/t!clphenoxy, trialkylsilyloxy (e.qg.,

tert-butyldimethylsilylox CT/US2004/041068 or combinations thereof
(e.g., pyridyl, thienyl, pyrazinyl, quinolinyl, isoquinolinyl, pyrimidinyl, imidazolyl, thiazolyl, etc.), a
heterocyclic group, whigleis satiy atechbownrHiR itsatdiaiepaianingftoed Ohbtig g atams itngvhich at
least | ring atomis an N, O or .a%(}%r)n which is unsubstituted or_s bstit%a(il one or mor eéi(r)?es by
halogen, alkyl, hydroﬁ%‘ﬁ’fk&”j}l t)é?/%ﬁi( )Igfll,g %%?Pcl),l BXo, meﬁ%ﬁean%laigg(y,o ét‘ﬁﬁ%sﬁle(floxy,
trifluoromethyl, OCF, mibsitiojedrmigametiny{imwsibp attgtearalpalkokyxdialkykansitroxyalesxyalkyl (e.g.,

hydroxymethyl), hydroxamic acidafeliazaless o riesyaleons: Gl Yo dkargarbonyl (e.g.,

tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl (e.g., optionally substituted acetyl or optionally
substituted benzoy!), BIRPRFIFIVAIRAEG 4,%9@5%%9%?&9{ IR iRy cycloalkyl, aryl,
heteroaryl or combingaogHRensaf, (6:@eiper iy l-pyrsalydinyhyamidanalidindbayrolinyl, etc.), a
heterocycle-alkyl group, wherein the heter lic portion is saturated, pagtially saturated or
unsaturated, and has ?g%rﬁ?ln g&dﬁﬁ’st‘?ﬁgv%ﬁ%ﬁ)&c?éa%qyi’ ﬁ%&xzi’t%ar%()gy » 6Y4D0, acyﬁa(e'g"

optionally substituted acety! 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
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 (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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isan N, 0 or S atom, and the allcyl 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, allcoxy, alkoxyalkoxy, nitro, oxo, methylenedioxy, ethylenedioxy,
trifluorometﬁvyﬂ @@éﬁ}“%ﬁnino, aminomethyl, aminoallcyl, aminoalkoxy, dfgﬁ{%ﬁ @,“H&faroxyalkyl
(e.g., hydroxymethyl), hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carhoxy, alkoxycarbonyl (e.qg.,
tert-butyloxycarbonyl, ethoxycarbonyl), cyan, acyl alkylthio, alkylsulfmyl, 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 mgre -G - aro . opti ly. replaced by -CH=CH- or -C=C-, and one or
more -CH2- grgllis arqebgg%%oggﬁbﬂg%%gﬁ?gggg if;g - ?%)%tﬁlaﬁ%&?x%@e#}%%ﬁv%%rtfayﬁpropyl,
methylpiperazinylethylCH R8I IntERY, hayirsly ding perdematonmicabelidiendrebaligxphardtioyimethyl,
etc.); 6 WO 2005/061456 P calbdd 2084041065 R'is H, halogen, alkyl having | to 4 carbon atoms,
halogenated alkyl having 1 to 4 carbon atoms, allcoxy having | to 4 carbon atoms, or halogenated
alkoxy having 1 to 4 carbon atoms; R6 is H or alkyl having 1 to 4 carbon atoms, which is branched or

unbranched and® ‘whicis & enaliiichituiteg!lop dubsbivntednmmehicnie tedinied bydnsiageederd., CH3,
CHF2 CF3. etc.); R isieh laitaving.d dphbRIEle !y 119 8 Fabonaigme, wihichys branched or
unbranched and which_is_unsubstituted or substituted one 1or %Sm%t?rsggs’t?;"%%@g%h, ydroxy, cyano,
Cl-4-alkoxy, oxo or co%?ﬁaﬁgﬁse‘t‘h)éreof, and wherein optionally one or more -CH2CH2- groups is
replaced in each case by -CH=CH- or -C=C- (e.g., CH3, CHF2, CF3, methoxyethyl, etc.), cycloalkyl
having 3 to 10, Rrefergbly 3 (g8 Gar 0D Ao T R s St s, 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- (e.g., CHs, CHF;, CF;, 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, Ci-4-alkyl, Ci~-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, CF;, 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
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or substituted one or more times by halogen, hydroxy, oxo, cyan, alkyl having | to 4 carbon atoms,
alkoxy having 1 to 4 carbon atoms, or combinations thereof (e.g., cyclopgntyl),.cyeloalkylallcyl having
4 to 16, preferably 4 to 12 carbon atoms, which is unsubstituted or substituted in the cycloal cyl
portion and/BAREAGBortion one or more times byhalogen, axe, cyan, HyBESR)OCH IS Ky, _
Cl-4-alkoxy or combinations thereof (e.g., cyclopentylmethyl, cyclopropylmethyl, etc.), aryl having 6 to
14 carbon atoms, which is unsubstitutcd or substituted one or ‘more times by halogen, CF3, OCF3,
alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, cyano, or combinations thereof (e.g.,

methylphenyl, methoxqqﬁbﬂriyIuﬁﬂmmf@nﬂlbﬁtmﬁacfwtﬁwyhgpmmﬁﬁo@mff?qg{g@ggas 6tto m184

b dth j hich is branched.or unhranched, ha 0 5 carbon atoms,
\c/:vire:)eri]nattr?(;n :rya/llr:alkyl %aﬁ%%%g%ﬁﬁ%\g@?‘%§§ 5?6&’1%%% iR l%%}ff}é%{'ﬂgd, substituted
in the aryl portion oneS8sAsBeditHIe STHptkEe e, TS Oawe; ailytifltgdiioxys aikdppriitiopeyano,
methylenedioxy, ethy&@mm@mmgggﬁ}%@%&,@ggggglsmm&g}gg%&%y?}portlon one or

more times by halogen, oxq, hyﬂ{%xg, i;yan_o, or combinations thereof, and wherein’in the alkyl portion
feach

o .

one or more -CH2CH§Y}]§F8’LIJ’[3§ VPR ABRYT YR b o ars Fadhaptioardyone or more
-CH2- groups are eactepbptichal\Ciepatad bg/s@-, M&&féﬂ(?rﬁ)nepbeﬁyggﬁ?ﬂs ﬂrﬁ%@%ﬂéﬁlﬁmpw

henylbutyl, methox hyl..niethoxyphe r , clilorophenylethyl, chlor ,
ghenzlethgnyl, pheng%%ﬁpﬁg%%}fé%&ﬁ %h%?%&gé‘@%yﬁﬁ%%h% : éﬂ%’éﬁrﬂ mﬂletc.), a
partially unsaturated éﬁ?ﬁé@?@ﬁ@@ﬂ@ﬂ]ﬂlhwmgxmﬂﬂmapbbmdm@wymwns unsubstituted or
substituted one or mm&m@@@%@@g’%%hﬁ%%ymg}y%&ﬁ,ﬂﬂgﬁgxeg;ggf%, 0X0, or combinations

yclohe yl ny

i hth , etc.),
thereof (e.g., CVC|°he)éﬁ{‘o3§|5pﬁ xaﬁlleny, indanyl, tetrah¥dronap t etc.)

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



a heterocyclic group, which is saturated, partially saturated or unsaturated, having 5 to 10 ring atoms
in which at least 1 ring atom is an N, 0 or S atom, which is unsubstituted or substituted one or more
times by halogen, hydroxy, aryl, alkyl, alkoxy, cyan, trifluoromethyl, nitro, oxo, or combinations thereof
(e.g., 3- thieW1 28888 K drofuranyl, 3-pyrrolyl, etc.), or a heterocycle-alkyirSSH o PEASH 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, 0 or S atom, and the alkyl portion is branched or unbranched and
has | to 5 carbon atoms, the heterocycle-allcyl group is unsubstituted, substituted one or more times

in the heterocyclic pontiion jHhatogars, WEES) dpitnmily spthcadly, -@ladity@m, trifluoromethyl, nitro,
0Xo0, or combinationsl;g)l%?% 9?%%@%?%5%‘%%%@%@4%9&%1&% Qhe or more times by halogen,
i ndw In i Alkyl

oxo, hydroxy, cyano, or combinations thereof, a rein 1h the alkyl portion one or more - CH2CH2-
groups are each optionally replaced by -CH=CH- or -C=C-, and one or WO 2005/061458
PCT/US2004/@£10685 more -CH2- groups are each optionally replaced by -0- or -NH- (c.g.,
pyridylethyl, pydridylpropyl, methylpiperazinylethyl, etc.); R8 is H, alkyl having 1 to 8, preferably 1 to 4
carbon atoms, which is unsubstituted or substituted one or more times by halogen, C1-4-alkyl,
Cl-4-alkoxy, oxo, or ebwylbimsitigrisitHe rrefefebl)y, Inethydrtethylomeopyiickts Inalkyfidmmidoror dialkylamino

wherein each alkyl pQriiardas ddspandeniiv! 19 Rudualarablidiod. caiban Ame,(e-0-

dimethylamino, etc.), a partially unsaturated carbocycie-alkyl group wherein he carbocyclic portion
has 5 to 14 carbon sA8PREREHARHESRE)(periof M @R ofiAtoms, and which is unsubstituted
or substituted, preferably in the carbocyclic portion, one or more times by halogen, alkyl, alkoxy, nitro,

cyano, oxo, or combinations. there fl%e. .,.cyclohexen thyl, efc.),.cycloalkyl.having 3 to 10,
preferably 3 to 8 carbgoﬁnyg SMS ,O\fvﬁojl% Bféﬂ%%%% gﬁ{ﬁ’fle%%@a%dﬁoraog hid m%epe}{de“‘%yyq to g"
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.),

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



or substituted one or more times by halogen, hydroxy, oxo, cyano, alkoxy, alkyl having I to 4 carbon
atoms, or combinations thereof (e.g., cyelopentyl), 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 mor& e8¢ K ogen, oxo, cyan, hydroxy, alkyl, alkoxy or combRfakEH0%HE6E (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, allcoxyalkoxy, nitro,
methylcnedioxy, ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy,

dialkylamino, hydroxyahthislgxyoytieaxyratibyattdivxagucoasts], talogltiale -dkylshiyaidxyalkoxy,
carboxy, aIkoxycarhony{Iyigu an

: Q 2005/061458 PCT/IUS2004/04 . ycarbonyl,
ethoxycarbonyl), cyar?o, acyl, an%/ﬁ ?8??“(0 s?%??rl?ﬂl %ﬁ%#é%fﬁe;@béggﬁég%cioa!&)f/l, aryl (e.g.,
phenyl, naphthyl, bipteteybarYieterombjrsiansriisisafions trbsinted of vaspuiived Menyisistituted

phenyl and naphthyl, netRyipheax iRy RARRY Héﬁ%%ﬁ%m{emwmﬁg%mﬁy@m%%ﬂ, methyl
enedioxophenyl, ethylgﬁgn»’l&, dipﬁi}scl)rophenyl, carii) rbonylphenyl, dimethylphenyl,

oxyphenyl, ethoxyc
hydroxymethylpheny 157 EWPSOWE)@W%&)‘?Q?&E%?WZ\} 18 Carbon atoms, wherein
the aryl portion has 6 éthd:d/catianphtayisdundtbytphtoyl. fordionymdiigipieyanifethoryinbranched, has
1 to 5 carbon atoms, whe(gef'lré ﬁhl? %)?Ialkyl radical is unsubstituted or substituted, in the aryl portion,
one or more times byaﬁrgﬁ) en, trifluo omethyl, CFZO, nitro, amino, alkyl, alkoxy, amino, alkylamino,
dialkylaniino, or combinations thereof, and/or substituted in the alkyl portion by halogen, cyano, alkyl

having 1 to 4 carbon glams {eH-ngretoyd QsanaRinatienstheneofwhskein dbedalkydpation one or
more -CH2CH2- groups are each o tifnaéltlggregllg‘cgd %—ClHECH- gr -Cg%—har}d{og one or more
-CH-?- groups are eaéW’BE)ﬁBﬁgFﬁ/atI%ﬁ REEPBy VG S RFRCC oF unbranched, has L 1o » 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,yCH,- 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 halogen, alkyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy, triflucromethyl, 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

10



(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, 0 or S atom, which is
unsubstitutetY 82&E%EE ed one or more times by halogen, alkyl, hydroxyP@IKBS3P041d8s8 alkoxy, nitro,
methylenedioxy, ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy,
dialkylamino, hydroxyalkyl (e.g., hydroxymethyl), hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy,
carboxy, alkoxycarbonyl (e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio,
alkylsulfinyl, alkylsulfamdephisorRxakeygloapyharth thetbsrasyldic poribinatansatagneofidbyg., pyridyl,
thienyl, pyrazinyl, quinglinyl, isoquinglinyl imidinyl, jmidazol iazokyl ), O

20031061455 PCTIUSIUBORL IRk et R et B B e s Tl e o
saturated, partially satarede®or Srasenuranddhasivhasrsan wvhighds hransbehayuninaasheasit ring atom

isan N, 0 or S atom, apd4heaicytaastion nubiehyisDsaRehasdheiuRkiBaeRed, Kastilkidal acarbon

atoms, the heterocycle-allcyl group is unsubstituted, substltt)%[%j one _or.mgre times in the heterocyclic
portion by halogen, af&/PRREHFS & drobetFGEBrRamoR B st 80k iin 8y diRylamino,
dialkylamino, or comhiflatiemsethel;ecifandiab setbstiinied eigleningrédlkyésrmasheralkyl portion by
halogen, cyano, alkyl having i to 4.carben atom hyl) inati eaf .9
pyridylmethyl, pyridylf)(r)(r)n\p())ﬁ% %oer%#)} Brr?ggﬁr%ée}t%yslébét?g%%ﬁg %gsllinmgl{g%%oﬁr%g %?t%ggﬁl{gﬂ%;tl al_ipﬁr%étic radical
having 1 to 8 carbon htdrgenwhiensirlibyideirgdréo 4athogrsaps e saeldptissampiebieed by -0-,

5, -SO-, -S02-, -NRerer 3 RANRIriaNRIBAZsy G DroS ZeyBAG B GDMRY:-, -NHCONH-, -

OCONH, -NHCOO-, -SCONH-, -SCSNEI-, -NHCSNH-, -CONHSO2- or -SO2NHCO- (e.g., -0-, C142-,
-CO-, -CO-0-, -0-CO-, -CO-NH-, -NH-CO-, - CH2CH2CH2-NH-CO-, -CH2-CH2-0-,
-S02-NH-CH2QH2-0-js-si¢1@Bi2 €k 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- (e.g., -O-, CH;~, -CO-, -CO-0-, -0-CO-, -CO-NH-, -NH-CO-, -
CH,CH,CH,-NH-CO-, -CHy-CH,-0-, -S0,-NH-CH,;CH;-0O-, -O-CH,CH;-0-, -
CH,-NH-CO-, -CO-NH-CH,-, -SO,-NH-, -CH,-NH-SO,-, -CH,CH,CH;-80,-
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, C;~4-alkoxy, 0xo, 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

11



CH2-NH-CO-, -CO-NH-CH2-, -SO2-NH-, -CH2-NH-S02-, -CH2CH2CH2-S02- NH-, -SO2-,
-CONHSO2-, -SO2NHCO-, etc.); and R9 is H, alkyl having 1 to 8, preferably I to 4 carbon atoms,
which is branched or unbranched and which is unsubstituted or substituted one or more times with
halogen, Ci-4-allcyl, Cr-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 ofypbranchied a5 LIk Rthan.AtemmesrsiL tie Arvialiy fadical i

unsubstituted or substituted, in the aryl portion; one or more times by halogen, tfifluoromethyl, CF30,

nitro, amino, allcyl, alkoxy, S1fihd; HtkylardiAe SRy TRHEN BP SRS thoris tHerbst, 4rdior
substituted in the allcyl portigiiky halogenrcyamno galkyd havng bivichaasbanatateme(egNmethyl), or
combinations thereof, wherein in,the alkyl paortion one or more -CH2CH2- groups are each optionally
Ceplaced by CHacH. o G LL B B e oplacad by 0
or -NFI- (e.g., benzyl, phenétioptesibrbpyraheatsipensdipipkatiokyden2yl, trifluoromethyl, benzyl,

methylenedioxobenzyl, etc.), or aryl having 6 to 14 carbon atoms and which is unsuhstituted or

substituted one or more timeg by halagen, allyl, hydroxy, alkory, alkpualla. ito, metylenedioxy.
ethylenedioxy, trifluoromethyly aming; aminomethyl,"aminoalkyl, aminoalkoxy dia y]amlno,
hydroxyalkyl (e.g., hydroxyntiestieyiydsyal feskeeatic i vdtpay aidsosyyhlkoxyalkoxy, nitro, methylenedioxy,

hydroxyalkoxy,carboxy,alkoxysashmul(e:anterutyioxyea oanb IR KYaARDARY) s SYRARREY!,

alkylthio, alkylsulfinyl, alkylsylfonyl, or combinatjons thereof (e.q,, substituted or unsubstjtuted phenyl
and naphthyl, methylphenylfL1J ‘Entorop Oég%/gf%ﬁgrggﬁéﬁﬁ, Vi E’%e}:l@l,ggé%)ﬁ%%ﬁ@ﬁﬂ/’,tetramle' ?

methylenedioxophenyl, ethyiyshiexwalkdiehterbpiyeriihxgeathorypleenykrethitsycadomylbhenyl,
dimethylphenyl, hyd roxyme@m%)fbyﬂ,i%%a%yﬂ; M%ﬂ%@@ﬂ&llﬁgﬂ;&@&qlfm}yl, or combinations

thereof (e.g., substituted or unsubstituted pheny! and naphthyl, methylphenyl,
chlorophenyl, fluorophenyl, vinylphenyl, cyanophenyl, methylenedioxophenyl,
ethylphenyl, dichlorophenyl, carboxyphenyl, ethoxycarbonylphenyl, dimethylphenyl,
hydroxymethylphenyl, nitrophenyl, aminophenyl, etc.); and

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., CHj,
CHF,, CF;s, etc.); and

pharmaceutically acceptable salts thereof.

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



R10 is H or alkyl having | to 4 carbon atoms, which is branched or unbranched and which is
unsubstituted or substituted one or more times by halogen (e.g., CH3, CHF,, CF3, etc.); and
pharmaceutically acceptable salts thereof. According to a further embodiment of Formula 1, R' is OR6
and/or R2 is OR'. 12 The present invention further includes compounds of Formula ll: R'D B R~
A~N_R (Il) 14 g& wherejn A, B apd ) are e ch CR;, ‘%BS han aIkyI having Ito 4 carbon atoms
(e.g., methyl, StAYRRLbGEHLRY WIS e &5 1180 Wi Steh aE5 {é.g., CH2F, CHF2, CF3), ORe,
COR®6, CON HR', or NR'COR1; R2 is halogen, alkybhaving Ito 4 carbon atoms (e.g., methyl, ethyl),
halogenated alkyl having | to 4 carbon atoms (€ ? F, CHF,, CF3), OR', COR', CONHRS, or
NR"COR1; R'is alkyl having | to 8 carbon atomg!whichy is bragithed or unbranched and which is
unsubstituted or substituted one or more tinRss by halogem cyano, Ci-dlalkoxy, or combinations
thereof, a partially unsaturated earboeyele-alkyl group whgrein the carbocyclic portion has 5 to 14
carbon atoms and the alkyl portion which is branched or unbranched has | to 5 carbon atoms, and
which is unsubstitéuitad, substituted in the earbocyclic portion one or more times by halogen, alkyl,
alkoxy, nitro, cyano, OXGs or 1Gombinati @&3 thereof, andlor substituted in the alkyl portion one or more
times by halogen, C-4-alkoxy, cyano or combinations thereof (e.g., cyclohexenylmethyl, etc.),

R is halogen, alkyl having 1 to 4 carbon atoms (e.g., methyl, ethyl), halogenated
alkyl having 1 to 4 carbon atoms (e.g., CH,F, CHF,, CF5), OR®, COR®,
CONHR’, or NR°COR'"’,

R? is halogen, alkyl having 1 to 4 carbon atoms (e.g., methyl, ethyl), halogenated
alkyl having 1 to 4 carbon atoms (e.g., CH,F, CHF,, CF;), OR’, COR®,
CONHR’, or NR°COR'"’;

R’ is alkyl having 1 to 8 carbon atoms which is branched or unbranched and which
is unsubstituted or substituted one or more times by halogen, cyano, Cy~-

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 | 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;-;-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;O, 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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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 I to 5 carbon atoms, wherein the arylalkyl radical is
unsubstituted or substituted, in the aryl portion, one or more times by halogen, trill uoromethyl, 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, wherefflfi thE5ily1 HorFS A6 REBPPIgR B ERktioeM ~Ctotips %fregﬁﬁch
optionally replaced by -CH=Gitd/c0brEaGrprandinr gpepskineseh-pHanagradparepeaohseptignally

el eyl e ETRASNEIN, GO R BET B IS Ra b2y
C.), or W

trifluoromethyl, benzyl, methylénedioxobenzyl, é eterocycle-a kS/’I group, fein the
heterocyclic portion may he HH&gFatEY ! prividip<byliediaxdrenm) sstuited and has 5 to 10 ring
atoms in which at least | ring atom is an N, N-O (that is N-oxide), 0 or S. the alkyl portion, which is
branched or unbranched, ha}?el to 5 qﬁr on atoms the'h?ge'i??élglce};?f%l rouEi)kis unsubstitu(tjed,
alogen, alk ’

: : - Wi b turat
substituted one or more times in the hete o§§/%lﬂ)é p(%? ion by Vi A KoKy, CYANG,

trifluoromethyl, CF30, nitro, B¥&2aninte atedkytditinenteniid dadin S &t Loritsinetions teekof lammt/or
substituted in the alkyl portionigge:@h Maereines imahaiagriicgyene satkybhgyingdoie digarhon atoms

(e.g., methyl), or combinations thereof (e.qg., pyridylmethyl, pyridylpropyl, methylpyridylmethyl,
chloropyridylmethyl, dichlorg&?rclgﬁrﬁre%ﬁg ?i%f%}ééy aﬁeﬁﬁ’y{‘i %b%ﬁ%ﬁsetﬁﬁt%fﬂ%%ﬁ%?@g&ﬁ?}? s
isoquinolinylmethyl, piperidiriytinestifyredusabryitmedwsyic iniderzolpienéntit hetetiaytilisidetolybnethyl,

pyrrolylmethéfl, etc.)k; R4 is gml@gékyimﬁwizngo?(}g%;ﬁmlpfﬁm@ﬁhg%}g @rg@[b.%@&gmallﬁqyl%iph_is oa
unsubstituted or substitute e or.more times by halogen, hydroxy, oxo, cyano, alkyl having | to
T R SRS o S T (o e,

carbon atoms, alkoxy having carbon-atoms,’or €0
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, methylpyridylmethyl, chloropyridylmethyl,
dichloropyridylmethyl, thienylmethyl, thiazolylmethyl, quinolinylmethyl,
isoquinolinylmethyl, piperidinylmethyl, furanylmethyl, imidazolylmethyl,
methylimidazolylmethyl, pyrrolylmethyl, etc.);

R? is 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 [ 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., fert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy (e.g., tert-
butyldimethylsilyloxy), R%L-, or combinations thereof (e.g., substituted or

14



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, OCF3, amino, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g.,
hydroxymet®f) 2#5di8mic acid, pyrrolyl, tetrazole-5-yl, 2(-heterocycle)EtFAZRAEEM W g., 2-(2
tetrahydropyranyl)tetrazole-5-yl), hydroxyalkoxy, carboxy, carboxyalkyl, alkoxycarbonyl (e.g.,
tert-butyloxycarbonyl, ethoxyearbonyl), cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy,
trialkylsilyloxy (e.g., tert- butyldimethylsilyloxy), RB-L-, or combinations thereof (e.g., substituted or 14
WO 2005/061458 PGhALbSR20R4/FEERE R aphsnfstititéphptndnyichap httepllametibiipheryl, such as

phenyl, methylphenyl,. chloro | re v yinxPRenyl g0k )gé@ggwgag@,ioxophenyl,
ethylphenyl, dichloroSﬁFgﬁo %(%%?gg%ﬁg e%gy, ét%(?cé}r}génglphgny@dimeﬁtﬁ I!éhenyl,

hydroxymotthylphenystipbphdriciiermrbpnansartoryphonste AR Y HAUATY B 80 ring atoms in which
at least 1 ring atom i%ﬁﬂéﬁ{ﬁ@f&g@h@ﬂxﬂe&ﬁb@mﬂmﬁﬁﬁbﬁi&u@ﬁlﬁﬂ}ﬁﬁéﬂ@h sithstituted one or more
times by halogen, alkyl, hydroxy, allcoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy,
trifluoromethyl, amino, aminomethyl, anunoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g.,
hydroxymethyl), hydraxaricabiditetfarol @ 15a gy hitdryel foxlatoaticestrboing aamie syiRigaioxy carbonyl
e.g,, tert- buty'oxycag’ﬁ(“x&'r Sy corharl-LYR0RaR6Y: allvihiRe s ulim maliysuliony

phenoxy, trialkylsilyloxy~(€.d. tert-butyldimethylsilyloxy), KB-L-, or combinations thereof (e.g., pyridyl,
thienyl, pyrazinyl, quifiiegsn. ea e, Slarsdikor TatkesyonrenmeBiFediosYa heterocyclic group,
which is saturated or gastialbieaiyraiebrbaving Saeild) sinmoaionsd,innvialds dedssdlcrg, atom is an
N, 0 or S atom, which js unsubstituted or substituted one or e.times by halag %@/I _hydroxy,
alkoxy, alkoxyalkoxy, “Hi Bl,ag%?’rﬁéﬁ%}fgﬁ%g? Qﬁ"gfﬁ(ﬁ%}{ e |éﬁ>£1§’tﬁﬁur8?(§m§tﬁ%ﬁ’ ge%%"amslno,

yl, hydroxyalkoxy, carboxy, carboxyalkyl, alkoxycarbonyl (e.g., fert-

butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio, alkylsulfinyl,

alkylsulfonyl, phenoxy, trialkylsilyloxy (e.g. tert-butyldimethylsilyloxy), RE&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
substituted one or more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy,
nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF;,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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aminomethyl, aminoalkyl, aminoalkoxy, diallcylamino, hydroxyalkyl (e.g., hydroxymethyl), hydroxamic
acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g., tert-butyloxycarbonyl,
ethoxycarbonyl), cyan, acyl (e.g., optionally substituted acetyl or optionally substituted benzoyl), alk
yithio, alkyS§Hs/Milé§isulfonyl, phenylsulfonyl, phenoxy, cycloalkyl, anACREEI94{841t$f combinations
thereof (e.qg., 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 int@e Srearbanietbees. thelibelsiasysienalkybarauplis nsslityigd, substituted one

or 15 WO 2005/061458 PCTlus20041041068 .more times in the heterocyclic portion by halogen,
alkyl, hydroxy, a|koxyefﬁ{éiff<‘6%>l<%/%i"rﬁ’é>‘<1§/t,r?ﬁt‘?’é‘,’*omx%t,h %‘%ﬁé*l%’ﬁ’e&%%?f,“&fﬁ n@dﬁl&&‘?ﬁﬁ%r@%hyl, OCFS3,
amino, aminomethy|, ainacutiybaeihbakdxgalidl loyiamatiox hydadkylatiinodrgrokydkekgnsthyl),

hydroxaniic acid, tetrg;@&?gé@y?rgggb@m &ng%zﬁg_@%;y’qgmggy%&%,&, ?I%E#g’tyloxycarbonyl,

ethoxycarbonyl), cyano, acyl allcylthio, alkylsulfinyi, alkylsulfonyl, phenylsulfonyl, noxy, cycloalkyl,

t
aryl, heteroaryl or coHSRERBINOML Feb s I4h AT ISt B maY- iRPREYARYPREMiB R EMEBE more times by
halogen, oxo, hydroxyu@yimaMﬂaﬁlfbimtiim@Ztm@@b @épﬁgéq;ml@fgmé;ﬁemﬁﬁlkyagggﬂrhg%e gr more
-CH2CH2- groups are ea tionally. replaced. by -CH=CH- or -C-C-, and.one or. more -CH2- groups
are each o%tion%lly r%ep%%aergi %31; P@-ngxr@ﬁ%ff-%gaé?f’p%%ﬁesﬁﬁ ,ltﬁg?&r}ﬁﬁ%r%w,p?ﬁté%fﬁbﬁ ﬁérazin%lethpyl,
piperidinylmethyl, pyrrsirchingaprtertialogenigag ohetingtin ettapl. pyreotijiatathy thetof; /88 is H, halogen,
allcyl having 1 to 4 carhge;tgms, alagenaledAllyhavingd, érd. £ahen.alams.alkayhaving | to 4

carbon atoms, or halogenated alkoxy having_1 to 4 carbon atoms;
réplaced 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.);

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;

RS 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, 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- (e.g., CH;, CHF,, CFs, 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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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., CH3, CHF2, CF3, etc.); R7 is H or
alkyl having 1 to 12, preferably 1 to 8 carbon atoms, which is branched or unbranched and which is
unsubstitute® 8PYB#dted one or more times by halogen, bydroxy, cyaR6TER2#R18#8 0x0 or
combinations thereof. and wherein optionally one or more -CH2CH2- groups is replaced in each case
by -CH=CH- or -C-C- (e.g., CH3, CFIF2, 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 | to 4 carbon atoms, or

combinations thereof 2005/061458 PCT/US2004/041068 cycloalkylalkyl
having 4 to 16, prefe%‘ﬁﬁlg}f( %ﬁ ?‘3’%%%% ﬁ%\#gpvr\ﬁ%%ﬁé?g %fﬁr?s% g%%l)ﬁgé‘%grrng’u éﬁ%ﬁ%d in the cycloallcyl

portion and/or the alk§spestibriedrie sabsieredtimder sy heabg Botias, aker, thyafandpaion afiey,

Cl-4-alkoxy or combipalinasithere9ht@egenCysiDRSRY MRty CrClprapyimethkh.§te,). aryl having 6 to
14 carbon atoms, which is unsubstituted or su}g‘?éituted one Qr more times hy halogen, CF3, OCF3,

alkyl, hydroxy, alkoxy 82BN REHG %y TRy RISy - TR B HithaiiEnts thereof (e.g.,

methylphenyl, methoxyphenyl, chlorophenyl, etc.), arylalkyl in which the aryl portion has 6 to 14

carbon atoms and thg. gl garian SIS IALSDAG L WABIANSIR] AR, L B £aDgp atoms,

wherein the arylalkyi ; unsubstituted, stitut aryl portion one or more times by
halogen, CF3, OCF3ngIRyimssdtnRylognteFarfiid e gbub hykaiierkenyxyitratmatdaiesigror
combinations thereogt@ﬁgfgﬁmlg,sgyu@gdpmgﬁbapm%mg_ggmwm by halogen, oxo,

hydroxy, cyano, or comﬁi?naticins ereof, and 1wr%esein in the alkyl portion one or more -CH2ClI2-
groups are each optiSHaffyrP eyt chiorophenys, ete.

3

arylalkcyl 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, CF;, OCF;, 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, 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,
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replaced by -CH=CH- or -C C-, and one or more -CH2- groups are each optionally replaced by -0- or
-NH- (e.g., phenyletyl, phenylpropyl, phenylbutyl, methoxyphenylethyl, methoxyphenylpropyl,
chlorophenylethyl, chlorophenylpropyl, phenylethenyl, phenoxyethyl, phenoxybutyl,
chIoropheno‘ﬁ’;‘l)ei/ﬂ@ﬂ/f’ﬂﬁﬁophenylaminoethyl, etc.), a partially unsaturated €&BBE)#RE18¢BUp having 5
to 14 carbon atoms, which is unsubstituted or substituted one or more times by halogen, alkyl, alkoxy,
hydroxy, nitro, cyan, 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 afitms,inyadnict Gtdeasithyingiatookis ancdinbiotiSmathereefltiect.is- unsubstituted or

substituted one or m%ﬁgg'%gggé%ﬂ}aggﬁgnwgEﬁ%?gyyletgﬂ%# 17 WO 2005/061458

PCT/US2004104106 Xy, cyan, tritfluororn hitro, 0xo, or combinations thereof (e.g., 3-
thienyl, 3-tetrahydrofuranyl, 3-pyrrolyl, etc.), or a heterocycle-alkyl group, wherein the heterocyclic

portion is saturated, padiatyyseiigiahapLnsridiaiRd naRhHRESHR L NG AlamS fakigh at least 1
ring atom is an N, 0 or S atom, and th%‘g@g %(%[rs'tign iﬁ branched or uTbr nched ?n.d has | to 5 carbon
atoms, the heterocycﬁ%tlﬁf’& 8?88%?‘1%][?} Qi e ,tos %%?@%ﬁ%gu Srefithe flrgt%cénllleterocyclic

portion by halogen, (ﬁ@ﬁ&],@dr@a}g)mryhcauyb, aﬁdkbp@mo;aamptdﬂdmbmemﬁyhmhnd,mma@ﬂ(t;@mbinations
thereof, anchor subsiiiiedindfie alkybRadian ensor mare s alsasBsatRdRyligry. cyano, or

combinations thereof, and wherein in the alkyl portion‘one or more - 2- groups are each
optionally replaced b§retsHimeHn die Jestseoc ¥ty BREipR bhbrlrsem 2 Jinliydrary ésdndstionally
replaced by -O- or -NitkdgyGeypy/ieiatioyh auoridyieryl, sneshypigesazinyeshyinets.); R8 is H, alkyl
having 1 to 8, preferay . 0 g D P M S SRS 10 e, oo, 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® is H,

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

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

alkylamino or dialkylaminno 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 carboeyclic 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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substituted one or more times by halogen, Cl-4-alkyl, Cl-4-alkoxy.. oxo, or combinations thereof (e.g.,
methyl, ethyl, propyl, etc.), aikylamino or dialkylanulao wherein each alkyl portion has independently 1
to 8, preferably 1 to 4 carbon atoms (e.g., dimethylamino, etc.), a partially unsaturated
carbocycle-a¥124td8p! fiterein the carbocyclic portion has 5 to 14 carboRERBHREAYIE alkyl portion
has | to 5 carbon atoms, and which is unsubstituted or substituted, preferably in the carbocyclic
portion, one or more times by halogen, alky, alkoxy, nitro, cyano, oxo, or combinations thereof (e.g.,
cyclohexenylmethyl, etc.), 18 WO 2005/061458 PCT/US2004/(141068 cycloalkyl having 3 to 10,
preferably 3 to 8 carbgnlettiyldiavinigh is Uhgubititbled orubistiutiechanehivhrizansstivagstey halogen,

hydroxy, oxo, cyan, a&( alkwl %\gp 10.4 carbon. ato combinations thereof (e.g.,
cyclopentyl), cycloalkylgllz%léyyi1 ﬁﬁg‘ 4 togi%l,é g]?lelﬁg?% ?ﬁ?l %%@%’g%%noé%%@?%ﬁ%ﬁ% v sgubstituted or

substituted in the cyclo&ER&/ BoterbaRatemmerLRyerR Bieedi(erresiitapentihalogen, oxo, cyan,
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, alkoxﬁyggﬁ%ﬂwggﬁb?ﬁ%, %iﬁﬂﬁfgﬁéﬁ?&@%ﬁ%ﬁé’r@&iB%T‘Triﬁf}%ﬁ]ethyl, amino,
aminomethyl, aminoakybsaimiioatlsokytidiatk ety cloyindpation fadjor iydatigy mettop yrdrydroxarnic
acid, tetrazole-5-yl, alko . e loxycarbonyl
ethoxycarbonyl), cygg%{/%%%ﬁ?%ﬁg%lg%ﬁig%%%l%g%%gn%%h%%%?%%%a %ﬁ'%sryl (e.q.,
phenyl, naphthyl, bipHEFdS (CrteteYslonsmyssiisin e eremeiipd. gicsubstituted or unsubstituted
phenyl and naphthyl, metnylphenyi, chlorophenyl, fluorophonyl, vinylphenyl, cyanophenyl,

methylenedioxopheny, elyphem. diciorophent, cxbouRierT, SHIONGIEPIY I
more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro,
methylenedioxy, ethylenedioxy, trifluoromethyl, amino, aminomethyl,
aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g., hydroxymethyl),
hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g.,
tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio, alkylsulfinyl,
alkylsulfonyl, phenoxy, 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.),

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., methiyl), 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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anrinophenyl, 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,
trifluoromethyY© &¥88s1%iko, amino, alkyl, allcoxy, ammo, allcylamino, diatI&H?HE/08FHEdmbinations
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 -CHZCH2- groups are
each optionally replaced by -CH=CH- or -C=C-, and/or one or more -CH2- groups are each optionally

replaced by -0- or -NH.4.904& L 005{eHi45h Sty S r304/B42 06 8miehgx jbemzygl, phenethyl,

phenpropyl, methylbenzyl meE{ benzyl, trfluoromethyl. beu methylenedioxobenzyl, etc.), a
heterocyclic group, v%é%ﬁgr%%tt L?'rg)éggz g%rfﬁgﬁﬁ}%gteurg?‘g g%ﬁhes%gt' irated, having 5 to 10 ring atoms in

which at least | ring atom is an N, 0 or S atom, which is unsubstituted or substituted one or more times
by halogen, alkyl, hy@m&neyma%o@ﬂ,cwamwmmée; Faathylenediaxy oethyignetionsving
trifluoromethyl, amino, aminomethyl, amjnoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g.,
hydroxymethyl), hydroahiEHcHP TSGR AT ASidr GREAITRYS BARSORPT §|?€8§2§/8§Pt?§ﬁ§/| e.9.,
tent-butyloxycarbonyinetbeityeat bosykticyan oae i nadkytines aikiyisodtay blaikylsdionylalpenoxy,
cycloalkyl, aryl, hetergaryl ar combinatio reof (e. ridyl. thienyl ny inolinyl,
isoquinolinyl, pyrimi&?ngl}f/yi%n%gxa%&lﬁf) fh%%%ﬁ,gggg ,S'b?qugée{%é%}éog{ él@@ﬁ?y grg(‘)t%l o Ltv]\r/%%g:’ain the

heterocyclic portion igsmpated, paaikyiaamaeedkordidktardgo dpdiexgabd ®Ering atoms in
which at least 1 ring ﬁmxfr@ﬁlﬂ), ARSI ANdhe Ayl POHiareWhikbkis bianshed or

unbranched, has | to %tgcar on atoms, the heterocycle-alkyl group is unsubstituted, substituted one or
more times in the hef® &%Wﬁ@ﬁbfﬁéﬁ’&%%%ﬁ@&%?&? %O,ny%’ 2yano, 6t
: 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, CF3QO, 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 -CHa~ 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- (e.g., -O-, CH;-, -CO-, -CO-O-, -O-CO-, ~-CO-NH-, -NH-CO-, -
CH,CH,CH,-NH-CO-, -CHy~CH3-O~, -SO,-NH-CH;CH;-0O-, -O-CH,CH»-O-, -
CH,-NH-CO-, -CO-NH-CHjy-, ~-80,-NH-, -CH,-NH-SO;-, -CH2CH2CH,-S0,-
NH-, -SO,-, -CONHSO,-, ~-SO,NHCO-, etc.); and
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trifluoromethyl, CF30, nitro, oxo, amino, all ylamino, dialkylamino, or combinations thereof and/or
substituted one or more times in the alkyl portion by halogen, cyano, alkyl having i to 4 carbon atoms
(e.g,, methyl), or combinations thereof (e.qg., pyridylmethyl, pyridylpropyl, methylpridylmethyl., etc.); L
is a single b&H28P34 8¢ ent aliphatic radical having 1 to 8 carbon atomsRERErEIAO4IHESt more -CH2-
groups are each optionally replaced by -0-, -5-, -SO-, -S02-, -W, -SO,NR.9-, -NTR?S02-, -CO-, -C02-,
-NR9CO-, -CONR9-, -NHCSNH-, - OCONH, -NI-ICOO-, -SCONH-, -SCSNH-, -NHCSNH-,
-CONHSO2- or -S02NH4CO- (e,g., -0-, C1-12-, -CO-, -CO-0O-, -O-CO-, -CO-NH-, -NH-CO-, -
CH2CH2CH2-NFI-CO-, -CH2-CH2-0-, -SO2-NH-CH2CH2-0O-, -0-CH2CH2-0O-, - CH2-NH-CO-,
-CO-NH-CH2-psS02:NH-, -CH2-NH-S02-, -CH2CH2CH2-S02- NH-, -S02-, -CONHSO02-,
-SO2NHCO-, etc.); and 20 WO 2005/061458 PCT/11S2004/041068 R9 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 mgyig fimes it faleasibi-i-4oallexhéa kO Whioxd Basmbiations 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 t%%ﬁ&ﬁﬁ%?ﬁgﬁ’v '&%‘t&%ﬁ%ﬁf’e%u%F‘E]??B‘F&F?Sr?é’&,“ﬁé%oieth%Z%g"?ébn atoms,
wherein the arylalkyltrddieal &-unasobstitutetonswstitutesy thoas yheparfiers. onetlyri natdngd,. times by
halogen, trifluorometﬁ%lﬁg@% nitro, amino, allcyl, alkoxy, amino, allcylamino, dialkylamino, or
combinations thereof, arid/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

-CH2CH2- groups arg-aack aptipgalk niepiaeed ByntsHfeRidihGryror@aiiias 676 arsneee -CH2-
groups are each oprigrally replaced Y. 8oL, (o TR S PLSPIPRh et ibena.
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
atoms (e.g., methyl), or combinations thereof, wherein in the alkyl portion one or
more -CH>CHp- 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 (¢.g., hydroxymethyl), hydroxamic acid, tetrazole-5-vl,
hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g., fert-butyloxycarbonyl,
ethoxycarbonyl), cyano, acyl, allkcylthio, 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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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, arnino, aminomethyl, aminoalkyl, aminoalkoxy
dialkylamino, hydroxyalkyl (e.g., hydroxymethyl), hydroxamic acid, tetrazole-5-vi, hydroxyalkoxy,
carboxy, alkoxycarbony] (e.g., tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio,
alkylsulfinyl, alkylsulfdhyl, or‘%&ﬁbﬁ%‘@f)(&ﬁ%‘“ﬁubF%é‘fcfél?a‘?, UOBstHsh BrimstusatatepHsAyrdnd
naphthyl, methylphenyi, chledophenylsihsoraphensydsrituyigdenyl, myanopéanyhatogtindenadioxophenyl,
ethylphenyl, dichlorophenyl,@ﬁﬁg%yggwlan%thoxycarbonylphenyl, dimethylphenyl,
hydroxymethyiphenyl, nitrophenyl, aminophenyl, etc.); and 21 Rio is H or alkyl having | to 4 carbon
atoms, which is branched or unbranched and which is unsubstituted or substituted one or more times
by halogen (e.g., CR3hdohdEQuICH3, setepablndaph arrwceutically acceptable salts thereof; wherein R' is
OR" and/or R2 is OR’, and if both R1 is OR6 and R2 is OR' then at least one Rsis notH (e.g., Rris
halogen) or R is a saturated heterocyclic group, €.,g., R4 is plié)leridinyl which is zsubstituted or
unsubstituted. Accordifg e &fdttRBr BHBTHimER: fardHbPeilR s RRISOREISRR idhoRt st is a
saturated heterRicyslicrgregp Ré ighaRdeis piperidinyturdnie hdgsuhstityiesh of ginstiestituirichylAccording to
a further embogiment far E‘[(%}ggl'(l)llau!ll$ Riis,QR6, R2is OR', and at least one Rsis notH (e.g., R'is
halogen). In a urther embodiment of Formu a 11, at least one of R1 and R2 is halogen, alkyl having |
to 4 carbon atoms, or halogentated alkyl having 1 to 4 carbon atoms, and in a further embodiment of
Formula Il, at least one:-Rdis halagamalkybbaviag fdordsanbon Rienar hafogenatad altkila having | to
4 carbon atoms, glkoxy hawing | t9.4,earbon.atoms, or halopenated alkaxy haying, |, .4 carbon atoms.
For example, at feast one o ,??gf, and fiie RS'8'bs CIY; Fore, espemaﬂfy at 1éast one of R2 or
one of the Rs's is CH3, F, or Cl.

According to a further embodiment for Formula IT, 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 11, at least one of R' and R? is halogen, alkyl having 1
to 4 carbon atoms, or halogentated alkyl having 1 to 4 carbon atoms, and in a further embodiment
of Formula II, at least one R’ is halogen, alkyl having 1 to 4 carbon atoms, halogentated 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 CHs, F, or Cl, especially at

least one of R? or one of the R¥s is CH;, F, or Cl.

The present invention further includes compounds of Formula III:

wherein

one of A, B and D is N and the others are each CR’;
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The present invention further includes compounds of Formula lll: R D,~, R2R3 (Ili) AN 14 R
wherein one of A, B and D is N and the others are each CRs; 22 Rl is halogen, alkyl having | to 4
carbon atoms (e.g., methyl, ethyl), halogenated alkyl having Ito 4 carbon atoms (e.g., CH2F, CHF2,
CF3), or ORe; R2 is halogen, alkyl having | to 4 carbon atoms (e.g., methyl, ethyl), halogenated alkyl
having | to 4 carbon atoms (e.g., CH2F, CHF2, CF3), or OR2; R'is arylalkyl having 7 to 19 carbon
atoms (e.g., benzyl), Rhereils e &I %VﬁiBﬁ“ﬁ%% 6 (0°1RLR98H fSmB iy HEYABAIRS AR, which is
branched or unbranched, hatyltbaSicaibor aicms awvineein, theLaryiakyl ¢agical RUnsubstituted or
substituted, in the aryl portion, one or more times by halogen, trifluoromethyl, CF30O, nitro, amino,
alkyl, alkoxy, amino, alkylamino, dialkylamino, or combinations thereof, and/or substituted in the alkyl
portion by halogen, cfano, ARAHMESUIRY! {8 vneakivon SIS, (slethsihybretoibHagonsthereof,
wherein in the alkyl portion emgldavigre «Ci t2Ghildogequps arereashrgrtivnallyorfplaced by -CH=CH-
or -C=C-, and/or one or more -CH7- groups are each optionally replaced by -0- or -NH- (e.g., benzyl,
phenethyl, phenpropyl, methylbenzyl, methoxyhenzyl, trifluoromethyl, benzyl, methylencdioxobenzyl,
etc.), or heterocycle-&lkyl grﬁ&ﬁ’@é?,%ﬁﬁ’@ﬂﬁ?&ﬂ%ﬁ%@?@?ﬁ the-Hstepdby iR po tiorryhraytbe
unsaturated, partially saturated 6as fulbasatisaied.anehhag,d sordéhfingcrtoBiminshichabirrst, 1 ring

atom is an N, N-O (that is N-oxiqk; <0 o%S, tpe alkﬁlrgorgon vmi(ch IS brqnched og.uplaranched, has |
has 5 cﬁ<r f)n atoms, wherein the a a ] Bldu%a 1sdunsubs ituted Or | . .

to 5 carbon atoms, the heterocycle-alkyl group s unsubstituted, substituted one or more times in the
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 I 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

heterocycle-alkyl group (e.g., pyridylmethyl), wherein the heterocyclic portion
may be unsaturated, partially saturated, 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
heterocycle-alkyl group is unsubstituted, substituted one or more times in the
heterocyclic portion by halogen, alkyl, alkoxy, cyano, trifluoromethyl, CF;0,
nitro, oxo, amino, alkylamino, dialkylamino, or combinations thereof and/or
substituted in the alkyl portion one or more times by halogen, cyano, alkyl
having 1 to 4 carbon atoms (e.g., methyl), or combinations thereof (e.g.,
pyridylmethyl, pyridylpropyl, rnethylpyridylmethyl, chloropyridylmethyl,
dichloropyridylmethyl, thienylmethyl, thiazolylmethyl, quinolinylmethyl,
isoquinolinylmethyl, piperidinylmethyl, furanylmethyl, imidazolylmethyl,
methylimidazolylmethyl, pyrrolylmethyl, ete.);
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heterocyclic portion by halogen, alkyl, alkoxy, cyano, trifluoromethyl, CF30O, nitro, oxo, amino,
alkylamino, dialkylamino, or combinations thereof and/or substituted in the alkyl portion one or more
times by halogen, cyan, alkyl having | to 4 carbon atoms (e.g., methyl), or combinations thereof (e.g.,
pyridylmethyt, é&ﬁiﬂaﬁyn rnethylpyridylmethyl, chloropyridylmethyl, di@4i&/ I E hyI,
thienylmethyl, thiazolyhnethyl, quinolinylmethyl, isoquinolinylmethyl, piperidinylmethyl, furanylmethyl,
imidazolylmethyl, methylimidazolylmethyl, pyrrolylmethyl, etc.); 23 WO 2005/061458
PCT/US2004/041068 R4 is eycloalkyl having 3 to 10, preferably 3 to 8 carbon atoms, which is
unsubstituted Rf substityitbshiigehavinedt eotidasdfyrhblpden Soadronptans wishds alkyl having 1 to 4

carbon atoms, alkoxy aing fo i GAIRRNAUATIS: SLCOMBINAIANBIEERL(E A o SyclonRY), ar

having 6 to 14 carbon atoms and which is unsubstituted or substituted one or ‘more times by halogen,
alkyl, alkenyl, alkynyPleyidrsipg dliokgahnecisanekoxpinayipgetriy b ARl oty Enedioxy,
trifluorornethyl, OCF3eapngocanneraikylc. apingaikexy, dialkylamino, hydroxyalkyl (e.g.,
hydroxyinethyl), hydroxamic acid, pyrrolyl, tetrazole-5-yl, 2(- heterocycle)tetrazole-5-yl (e.qg., 2-(2-
tetrahydropyranyl)tetrazole-5-yl), hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g., tert-butyloxycarbonyl,
ethoxycarbonyl), cyamy] basihgékipliHioadiky othnahd atkids isfongibsitietedoy, sutatigisibiospie.g.

tert-butyldimethylsily RS-l At raquf{;x{ : titged ongsyhgtityted phenyl,
naphthyl, and bipher%?%%%ﬁsgyg%%%%ﬁ?%@ﬁﬁggﬁgl,_c Iﬁ%ﬁ%ﬁi@l@uoroﬁhenyl?vinﬁg}r)lenyl,

cyanophenyl, methy B BpHERF S RIFHESHOME MFTBpRERIY I S b mayfminoal
ethoxycarbony_lpheng@ﬁ{&g{bﬂphﬁn@ahy@pﬁymwmﬂqe;@,, mmbﬁmﬁhygnﬂy@phemd, etc.),
hecoent v © 10 SRS 5 s Lags lam e aen (e N Sor0)
tetrahydropyranyl)tetrazole-5-y1), hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g.,
tert-butyloxycarbonyl, ethoxycarbonyl), cyano, acyl, alkylthio, alkylsulfinyl,
alkylsulfonyl, phenoxy, trialkylsilyloxy (e.g. tert-butyldimethylsilyloxy), RE-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., tert-butyloxycarbonyl,
ethoxycarbonyl), cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy,
trialkylsilyloxy (e.g. tert-butyldimethylsilyloxy), R®-L-, or combinations thereof
(e.g., pyridyl, thienyl, pyrazinyl, quiniolinyl, 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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halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy, trifluoromethyl,
amino, aminomethyl, aminoallcyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g., hydroxymethyl),
hydroxamic acid, tetrazole-5- yl, hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g., tent-butyloxycarbonyl,
ethoxycarboI2%854Md%cyl, alkylthio, alkylsulfinyl, allcylsulfonyl, phenoxX3C HHERUSRSRY (e.g.
tent-butyldimethylsilyloxy), R8-L-, or combinations thereof (e.g,, pyridyl, thienyl, pyrazinyl, quinolinyl,
isoquinolinyl, pyrinidinyl, imidazolyl, thiazolyl, etc.), a heterocyclic group, which is saturated or partially
saturated, having 5 to 10 ring atoms in which at least | ring atom is an N, 0 or S atom, which is
unsubstituted or 24 WWEt2(8/661420oREHE SR0W/EH] S, Siydstiytedkore, atknorkomes by
halogen, alkyl, hydroxy, alkox koxyalkoxy, .nitro, oxo, methylenedioxy, ylepedioxy,
trifluorornethyl, OCF ,aﬁii%%?’%‘r%f %rrr}%l OW’ gt% é%%@??%%%ﬁ%’f&%ﬁ@%’éﬁﬁ%? hydroxyalkyl (e.g.,
hydroxymethyl), hydroximenstrlderseetiart -Snjhonlaroxialalameapbvgrogifbal ¢atbonyl (e.g.,

tert-butyloxycarbonyl, £Hhaxyea ,%&8%%%1&ﬂ'te@iﬂ%@i,@i&ﬂ%ﬁﬂ%@ﬁéﬁ%&%ﬂ,
phenylsulfonyl, phenoXxy, cycloalkyl, aryl, heteroaryl or combination tngé'eof (e.g., plperidinyl,
9F?é| :

pyrrolydinyl, amidazalsA2Beraiiag, %f@%@%&&%ﬁ%&’ﬁ herEROHiEHreterocyclic
portion is saturated, phiidly, sativetedhalpkaltvatt handshdens/iophendrg, ateislmylvdrdh at least |
ring atom is an N, 0 or. S atom., and the.alk rtion is bra gggq r edandhas1to 5
carbon atoms, the he}c%’%t%%?: &%ﬂgﬁ%ﬁ}&o‘{% Sl?ﬁ#@t%@%ﬁﬁfép(fﬁsu sﬁm%ﬁié of more times in the
heterocyclic portion Bydgedisiyal Ryt eNeirbRie-lalkoxy, alkoxyalkoxy, nitro, oxo, methylenedioxy,
ethylenedioxy, trifluoromethyl, OCF3, amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino,

hydroxyalkyl (e.g., hydroxymethyl), hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carbaxy,
alkoxycarbony! (e.g., A8FBHR ?Zﬁg%?l%ﬂ‘%’: gﬁ%@éﬂ?&ﬁﬁ?ﬂ?%%‘f‘%ﬁ Is Shiuratod, partialy’

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 branch.ed 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, alkyisulfonyl, 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 comibinations 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.);

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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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 -CH2CI12-
groups are eWERHBIdMERy replaced by -CH=CH- or -C=C-, and one or nRf{&/USHii9ps are each
optionally replaced by -0- or -NH- (e.g., pyridylethyl, pydridylpropyl, methylpiperazinylethyl,
piperidinylmethyl, pyrrolydinylmethyl, amidazolidinylmethyl, pyrrolinylmethyl, etc.); R5 is H, halogen,
alkyl having 1 to 4 carbon atoms, halogenated alkyl having | to 4 carbon atoms, alkoxy having 1 to 4
carbon atoms, &t halageatadyplinshavingalbio 4t©m&b@mieltdmﬁ~a35h\é@r26%dﬁ&ﬂe@5&d
PCT/US2004/041068 R is H or attlﬁf Iaa\rng] sjﬁnﬂeﬁ carbon ato vv,guckza 056 che r unbranched

b. maqr: .
and which is unsubst‘?’h%edl%lrnésu ituted one or more ti r%res y F2, CF3i etc.),

R7 is H or alkyl havirgHiF1oCE, ¢ieeferably 1 to 8 carbon atoms WhICh IS branched or unbranched and
which is unsubstituted or substituted one or more times by halogen, hydroxy, cyan o, Cl-4-allcoxy, oxo
or comblnatlons.,thereof anc{wgberem 0 |onaIIy one or mare -CH2CH2- grqups is repl ﬁed in each

case by -CH=CH Hre PP iR 8,608 A s, BB AIRIERSRARG'S to 10,
preferably 3 to 8 carbﬂmlaﬂoms aminmhmh mnmstﬂmﬁmtedjomubmuﬁdt@ﬂmemmmestmes by halogen,
hydroxy, oxo, cyano, C _ fom Ikox aV| bo oms, or
combinations thereofh %%Q%él%g}gzhtyf)n ¢yclda 2 gfgﬂ%/(lghga%:l(rylr&% % pre%%l%@ Ei iV carbon
atoms, which is uns\¥B&gRatboose 90553%1@52%@@9@&3%@191&9@%@@@@%%—&]Hﬁ%rti@n one or
more times by halogef=0x¢.gyan®, by, Gidnsipdn{il-d-alkoxy or combinations thereof (e.g.,

cyclopentylmethyl, cyclopropylmethyl, etc.),
cycloalkyl having 3 to 10, preferably 3 to 8 carbon atorns, which is unsubstituted
or substituted one or more times by halogen, hydroxy, oxo, cyano, alkyl having 1

to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, or combinations thereof

(e.g., cyclopentyl),

cycloalkylalkyl having 4 to 16, preferably 4 to 12 carbon atoms, which is
unsubstituted or substituted in the cycloalkyl portion and/or the alkyl portion one
or more times by halogen, oxo, cyano, hydroxy, C,-;~alkyl, Ci~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, 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
radical is unsubstituted, substituted in the aryl portion orie or more times by
halogen, CF3 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
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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 carbdYPAMHLKHY the alkyl portion, which is branched or unbrand{&UR841048088 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 cespipatipnsdhergnfonnt whereihdnvihgoa KPporinmangaomore -CH2CH2-

groups are each optionally 26 WO 2005/0614 T/US2004/041068 replaced by -CH=CH- or
o and one o1 mOPE b SR A o T e AL B O PP S heryleuyl
phenylpropyl, phenylbwtihbxppéthglyiphanslethyshmetprogrypblrblypiopyt ctildrophenylethyl,
chlorophenylpropyl, RiR&nY IQW p%}g | Qﬂgﬁi‘éﬂyﬁBﬁé}%&@h&%’pﬁ@ﬁ%@ﬁwyethy'1

chlorophenylaminoethyl, etc.), a pgr y unsaturated carbocyclic group having 5 to 14 carbon atoms,
which is unsubstitute6PH¥ SolFRR e 8 SRS P ARBSY halsden, alkyl, alkoxy, hydroxy, nitro, cyan,
oxo, or combinations thereof (e.g., cyclohexenyl, cyclohexadienyl, indanyl, tetrahydronaphthenyl,

etc.), a heterocyclic grou hich is saturated, partially saturated or unsaturated, having 5 to 1.0 ring
atoms in which at IegaéP TRrilan%'a omm |§%¥1°ﬁf, 80,5%% %’i%}rgﬂs?l\?v‘ﬁ? %%0 ljl;'!n;lscu %s?ﬁl?t%ﬁl%r substituted one or
more times by halogeviiblydrorsytetipitedioyisulationgd eyamonoifitiorosstimloatroalbxb atospmbinations

thereof (e.g., 3- thienyl ZsI8travTEgiERBY, gf%ﬂﬂhﬂ'atﬂfs-}h%@f@E,r%%ﬁlﬁé%m,grwp’ wherein the
heterocyclic portion is 'saturated, par_tlaﬂy saturated or unsaturated, and has 5 to 10 ring atoms in
*vhich at least 1 ring g¥gioexadienyl, 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, cyanb, 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,CHy,-~ 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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isan N, 0 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/6P HBATEd in the alkyl portion one or more times by halo8ER/ER804RMP6KY, cyano, or
combinations thereof, and wherein in the alkyl portion one or more - CH2CH2- groups are each
optionally replaced by -CH=CH- or -C=C-, and one or more -CHz- groups are each optionally replaced
by -0- or -NH- (e.qg., pyridylethyl, pydridylpropyl, methylpiperazinylethyl, etc,); R$ is H, 27 WO
2005/061458 PCT1U8RGDU40i4EN6S Satkyldrabing tb tocBbprefayablw il # GaheR@iems, Which is

unsubstituted or substiited.ong oL 18 imes by halogen, C1 -4-alkyl, C1-4-allcoxy, oxo, or
combinations thereof (e.g., methyl, ért%?yf:%é%ﬁsjﬁyég?,g%gﬁcyiéi‘ﬁ%]}#&l’%‘dﬁ%@hf?HBMﬂﬁerein each alkyl

portion has independ &AM IPEGWS HrstaF 4ok, eshylceatibdrratoyhsi@)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 gﬂg arlbon atofﬁ%‘?, %nd,which is, unsubstituted or substituted, preferably in the
carbocyclic portion, one-or more” AL B AL BheH-ARSH alid Ry rtittrbasipdersndsoitioridombinations
thereof (e.g., cyclohexefeythipthid etadocytionliykhdiing:3liendo, peferably 3 to 8 carbon atoms,
which is unsubstituted or substituted one or more times by halogen, hydroxy, oxo, cyano, alkoxy, alkyl
having | to 4 carbon atoms, or combinations thereof (e.g., cyclopentyl), cycle alkylalkyl having 4 to 16,
preferably 4 to 12 carbBi HbHTESHHRRS2ThosHp st drons wiistitinde: nnfive pytiopdkibparion, and/or

:Ee alkfyl portion (l)ne ﬁtfolrm%rﬁw Iraﬁaq;gsa?@;jg@?@r}mgg%owm%u%% Jalkoxyr gombinations
ereof (€.9., cyc Opelr}ngu@s%tcu%d %}lgu%gti%ﬁgcp pere gréb%ycig’the carbocyclic portion, one or more

times by halogen, alkyl, alkoxy, nitro, Ccyano, 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 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, alkoxycarborryl (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, ethyiphenyl, dichlorophenyl, carboxyphenyl,
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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, arninoallcyl, aminoalkoxy, dialkylamino, hydroxyalkyl (e.g., hydroxymethyl), hydroxamic
acid, tetrazo‘I%OSZ%S/ﬁ%?gxyalkoxy, carboxy, alkoxycarbonyi (e,g,, tert-buRAEXFRAHEHES
ethoxycarbonyl), cyan, acyl, alkylthio, alkylsulfmyl, 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,

rnethylenedioxophenghoatieytbbeylyhedidhtinapindplyingiahydroxynenlyy 2 RN 2O0BE0A1 458
PCT/US20041041068 eh%% e%{cp@g ylphenyl, dimethylphenyl, hydroxymethylphenyl, nitrophenyl,
aminophenyl, etc.), aryla ving 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 | to 5 carbon atoms, wherein the

arylalkyl radical is UNSYRSIUERCRE PUbIY RN é'fbﬁik? mkeﬂpﬂmy%wnm@re fmeschphalogen,
trifluoromethyl, CF30, nitro, a Ikyl, . alko no a@%{?—. TES%‘ Iamlno5 or %omblnatlons
thereof. and/or subs?%ﬂ]?é&rfﬁ%ee%fﬂ/ lr?fbﬁv 8?11]6 ORI \al/\?lsgll?o £EBon atoms
(e.g., methyl), or commmimh&meﬁwryﬁm&ybmdmaihemwdspomdmmmmnatl@l—ﬁ@ﬁHz groups are
each optionally replace % 1= re el M@é’ég/% %9,{ Cﬁ:H%uQEOHBﬁﬁreaﬁ@Ph optionally

replaced by -0- or -N enzyl, ene phenprop benzyl methoxybenzyl,
trifluoromethyl, benzﬁlk%tﬁﬂé??eél%%%%ﬁla&& 9@Hété?@€%ﬁé%dber\ﬁﬂﬂaﬁq@§aturated partially

saturated or unsaturai@gifaad ﬁ}gﬂ@ qug,pprdﬁg)@tgmgwgéﬂmgyh@t Agaathivilngiatomdstam N, 0 or S atom,
B o o s B et A yan oy

more -CH,CHj- 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 ~-INH-

(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, hydroxyalkyl (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;0, nitro, oxo, amino, alkylamino, dialkylamino, or
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aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalky! (e.g., hydroxymethyl), hydroxamic
acid, tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl (e.g., tert-butyloxycarbonyl,
ethoxycarbonyl), cyano, acyl, allcylthio, allcylsulfmyl, allcylsulfonyl, phenoxy, cycloalkyl, aryl,
heteroaryl o 8aBitfdéehs thereof (e.g., pyridyl, thienyl, pyrazinyl, quinoR&J/Us¥YiHanes|,
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 | ring atom
isan N, 0 or S atom, and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, the heterocyclentiingigicupeisafnadhs tbitid;sd batitrtedenenarimbeaiiylgsitiothieyvheterocyclic

portion by halogen, |, alkox iflu Wl F r ino,
dialkylamino, or 29 %6 84%13%3%‘{%?%0 %%Bgtg étlr?gée taﬁg&r%%lp %kr%%t?oﬂﬂubstltuted
one or more times |ntm@@ilé9lgpm’fmyb’9€thﬁld§féﬁﬁ@y%é @ﬁ@b’h&\ﬁﬂ@liﬂtﬁla@@&ﬁbon atoms (e.g.,

methyl), or combinations thereof (e.g., pyridylmethyl, pyridylpropyl, methylpridylmethyl, etc.); L is a

single bond or_a divalent aliphatic rad I haV| to 8 carbon ato herein one or mare -CH2-
groups are each optlﬁr?a‘ﬁ%% qu grgél@é) gamﬁgrp@gﬁf\f?@- ARRIEEI .co-,

-C02-, -NRICO-, -C@M@rmbtbl@@bl-l'ému@@@édbhGplhﬁh@ﬂﬂplﬁ@dDNHQ—-&Sﬂmh, SQHCSNH-,
-CONHSO2- or 'SOZW%%(%&%O - 6900 QueR GO FRNHIRBRO: -
. -soz

CH2CH2CH2-NH-CO-, -CH NH-CH2CH2- O-, -O- CHZCHZ O-, - CH2-NH-CO-,
_CO-NH-CH2-, -S02NFRNIGENHGABOSCONH2 SR, SBICRIEL. -SOVHSCORHS02-

-SO2NHCO-, etc.); anghRgis bl @lkyLbaving-1-tws, preferatdy ddg 4-carben mmmh is branched

o, snrached nd A S DRI Y i a6 B e Y gen o+l

CH,-NH-CO-, -CO-NH-CHs-, -SO2-NH-, -CH>-NH-SO»-, "CH?,CHZCHQ"SOz—
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, C;-4-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, triftuoromethyl, 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 alky!l 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,
triftuoromethyl, benzyl, methylenedioxobenzyl, etc.), or
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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, dialkylanuno, or combinations
thereof, and/or substituted in the alkyl portion by halogen, cyan, alkyl having 1 to 4 carbon atoms
(e.g., methyl), or combinatiofd theraaf RHérsidn e srgIFpishisrsHesbiuted srsustigetHPe groups

are each optionally replacedobmoéélﬂméglﬂy mogéngﬂqym@dﬁ@g}orm@ym@y&d& gifRups are each

optionally replaced by -0- or C§1ene hen p meth Iben methoxybenzyl,
trifluoromethyl., benzyl, meth;/e\sll y ?@)% enix f’ng Oﬁy g@l%l car g‘n atoms and which

is unsubstituted or substltute“(ﬁlm?élkbj‘r Mbﬂéaiﬁﬂ@sdwkﬁ]am@éﬁndmwaﬂv’(ﬂf@gyha‘lfk@sml%lhkbxyalkoxy,

gitrl?< Imethyler?eddioxy, Iﬁt?}él@f@@*@m el uerarortihyh, gya}agyaa;m@o'd m@@gj]amg}ml ﬁg@@l @é’@lilr:oalkoxy
ialkylamino, hydroxyalkyl (e rox ic acid, tet e-5 roxyalkoxy,
carboxy, alkoxycarbonyl (e.g. gtter %)Xfly oxycya‘réthox% ﬁo‘&f/@gaﬂo acel Eh% ﬁhcl)o g}égﬂs 1?1(9/ thio
alkylsulfinyl, alkylsulfonyl, oﬁl&ﬁﬁqﬁmahm@m@r@w{@qe@tﬁbﬁtimﬂ@@t@ﬁemnsmhﬁute@mﬂ?@nyl and
nithr;]yl rr:eéhyrl]ﬁ)hen);]l Ch:%@k’?ﬂ%ﬂh@{@@ﬁ%ﬂyﬂ;éﬂ@g&@h&ﬂﬂ,ﬂ&}l{@ﬂ%d pﬁomlylpp,@ﬁlg}ylenedioxophenyl,
ethylphenyl, dichlorophenyl, carbox rbo |met y
hydroxymethylphenyl, nltropHenﬁ Xﬂinop eeﬁﬁé) %/8% IFQIEES%PE ﬂj/or R2 is OR'; and
pharmaceutically acceptabI@&‘hmﬂhgrﬁmthmx@@hﬂmlahemdMme%’llﬁlméfév’dtﬁymm@bhew g.,F)oris

preferably ORDb, e.g., whereig §h s alkii{EpFen ee;tg)ﬂ)angr halogenated alkyl (e.g., CHF2), or. In
Formulas 1 -111, R2 is preferably halogen (suc as F or Cl) or OR', e.g., wherein R7

wherein R' is OR® and/or R? is OR’; and

pharmaceutically acceptable salts thereof.

In Formulas I -I1I, 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 CI) or OR7, e.g., wherein R’
is alkyl (such as methyl, ethyl, isopropyl), cycloalky! (such as cyclobutyl or cyclopentyl),
cycloalkylalkyl (such as cyclopropylmethyl), a heterocyclic group (such as tetrahydrofuranyl),
or halogenated alkyl (e.g., CHF3).

In Formulas I -III, R® is preferably arylalkyl, especially benzyl, or heterocycle-alkyl,
especially pyridylmethyl, thiazolylmethyl! or pyrimidinylmethyl, which in each case is
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is alkyl (such as methyl, ethyl, isopropyl), cycloalkyl (such as cyclobutyl or cyclopentyl), eycloalkylalkyl
(such as cyclopropylmethyl), a heterocyclic group (such as tetrahydrofuranyl), or halogenated alkyl
(e.g.. CHF2). In Formulas | -lll, R" is preferably arylalkyl, especially benzyl, or heterocycle-alkyl,
especially pyridy et Azolyimethyl or pyrimidinyltnethyl, which in each RGL&R283RA1ESS
2005/061458 PCT1US20041041068 substituted or unsubstituted. For example, R3 can be benzyl or
pyridylmethyl, which in each case is substituted or unsubstituted. In Formulas | and I, R4 is preferably
cycloalkyl, aryl, heteroaryl or a heterocyclic group, which is substituted or unsubstituted, particularly
cyclohexy!, pipétiftied/hromphistiufcds ectabymih diydairbe dehizghaepstibglitietegd, ariidishasiiitegd, When

R4 is phenyi; thssprafered.sihsiityents are halogen, carboxy, cyan, tetrazole, and/or L-R8. In
Formulas | and 11. R4 is also preferably cycloalkyl, aryl, or a heterocyclic group, which is substituted

or unsubstituted, particularly cyclohexyl, piperidinyl, or phenyl, especially phenyl, in each case

substituted or unsitbBtittieids Yvhe ni R4 imb@mm;lh?cwﬁi@i[%gyﬁ%ﬁ%aﬁnf&%@a&%@%@ﬁéf of NP0
t least

tetrazole, a .-R8. According to further embodiments of Formulas 1-1ll, R4 is a i
monosubsti?ﬁt{l((e%1 Igys‘%sﬁf%(r{% |csfl%flf:1tsu ?éiﬂafécﬁgﬁ]a Bl hrraleripsiithaticr RhrsrRERE o 8
carbon atori8eRvhaveitrhrhsa sttt @idpugmdsgtiged plibedit)is HEANRS: pNR et MRYGH!s -
CONRO9-, -qga,halogﬁ@,%@g;cyg&g%g@e—; a2t 1, e-N'R9S02- (e.g., the replacement may result in

the divalent radical having no carbon atoms, i.e., where it is a single -CH2- group which is replaced by
- SO2NR9 or -NR902-). In Formulas | -1ll, R8 is preferably methyl, ethyl, propyl or phenyl, which in each
case is unsubstitlitebansiabstitt e Rinsnatpesraapdinentan £orias kklyR isdd, alylhaving |
to 4 carbon;atoms. QL saml. In.a.further embodiment, in Formulas | -Ill, R5 is preferabl 1, F or methyl.
According tb a further aspect. %%ﬁtﬁ‘éem gr??(%%%ﬁﬁ CﬁISEr?#ﬁH?I BPESHRL Phenyd epsielly phenyl,

in each case substituted or unsubstituted. When R* is phenyl, the preferred substituents are

carboxy, cyano, tetrazole, and/or L-R%,

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 -CH»- group is replaced by -SO,NR”, -NR’-, - NR9CO~, - CONR’-, -CO;z-,
-CONHSO;,-, -SO,NHCO-, -SO,-, or -NR’SO,- (e.g., the replacement may result in the divalent

radical having no carbon atoms, i.c., where it is a single -CHy- group which is replaced by -
SONR? or -NR’0»-).

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

In another embodiment, in Formulas I -II1, R’ is H, alkyl having 1 to 4 carbon atoms, or

aryl.
In a further embodiment, in Formulas I -ITI, 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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CONRG6 or NR6CORIo 32 WO 20051061458 PCT/11S20041041068 According to a finther aspect of
the invention, in Formula | or Formula Il, R2 is COR6, CONRG6 or NR6CORIO. According to a further
aspect of the invention there is provided a genus of novel compounds according to the Formulas IV
and V: 1 1 D, BR? BB R A NH Rz A N-Rs R4 H wherein A, B, D, R], RETRS2MHPH% e as
defined above in Formula | or Formula It. The compounds of Formulas IV and V not only have PDE4
inhibitory activity, but also are useful as intermediates for preparing compounds of Formula | or
Formula Il in which R3 and R4 are both other than H. In addition, preferred compounds of Formula |
are those of subfotmutdimie ¥iahe dpecRAf Bie BvinREANFB Ml Rt FoRnDAB, RIAEORS R2AI \NVII
RL AN B' VL& lsnglg'C(\ﬁ{mrein A, B, D, R, R2, and R4 are as defined in Formula | and one or two
of A', B, D', and E" is N or N-O and the others are each CH, and Yis S, 0, NH, or N which is
substituted (e.g., by alkyl or halogenated alkyl). Preferably, B'is N or N-O. Also, R4 is preferably
phenyl which is

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

compounds according to the Formulas IV and V:

R;ID;lli iV R;[D;B\ | v

A NH R A ﬁi”R

wherein A, B, D, R, R% R®, and R* are as defined above in Formula I or Formula II. The
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 VI, VII and VIII

A N/\[Y'> VI RZ a7 rﬁ/\(\ﬂs' Vil
F]24 \ N/ R4 //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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33 WO 2005/061458 PCTIUS2004/041068 substituted or unsubstituted. Preferred phenyl substituents
are carboxy, cyano, tetrazole and/or L- R8. According to further aspects, the compounds of Formula |
or Formula Il are in accordance with the following suhformula: Is, llla Ais N or CR, B and D are each
independently ¢Y¥¥39%0M45R6, R2 is halogen or OR7, R3 is pyridylnaethyl, fGBEBWAZ)H 1668
2,6-difluorobenzyl, R4 is aryl, cycloalLkyl, or a saturated heterocyclic group, in each case substituted
or unsubstituted, R is H, halogen, or alkyl which is substituted or unsubstituted, R6 is alkyl which is
substituted or unsubstituted, and R7 is alkyl, cycloalkyl, cycloalkylalkyl or a saturated heterocyclic
group, in eabktitass substibHieded. Prdubsipiad:] InbitReitsNok&RSy B and, Redgotasid/or L-
independenjly CRS, R'is ORG6, R2 is halogen or OR7. R3 is pyridylmethyl, fluorobenzyl, or
2,6-difluorobenzyl, R4 is phenyl, which is unsubstituted. or substituted, e.g., substituted by carboxy,
cyano, tetrazole, &sariegRe, REhsiHashattsgehe orcatiphndsicrl iSeudatdtad dioomelabtitatedite.g.,

CH3), R6 |§@Maﬁ@|mtﬁ§y§g;g% Qbiyrsubstituted, and R7 is alleyl, cycloalkyl, cycloalkylalkyl, or a

saturated het%-ﬁ)cycllc gj&ollép, in gagz case substituted or unsubstituted.
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 aryl, cycloalkyl, or a saturated heterocyclic group, in each case
substituted or unsubstituted,
R’ isH, 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.

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,
CHa),
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, ITlc AisNor CR’,

B and D are each independently CR’,
R'is OR®,
R? is halogen or OR’,
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Ic, lllc A'is N or CR5, B and D are each independently CR’, R'is OR6, R2 is halogen or OR7, 34 WO
2005/061458 PCT/US20041041068 R3 is pyridylmethyl, fluorobenzyl, 2,6-difluorobenzyl, 5
thiazolyhnethyl, or 5-pyrhuidinylmethyl, R4 is phenyl, which is umsubstituted or substituted, e.g.,
substituted by ¥&BeYPAIRN0, tetrazole, and/or L-R3, RS is H, halogen, or ZKJIUSHEHK &bstituted
or unsubstituted (e.g., CH3), R6 is alkyl which is substituted or unsubstituted, and R7 is alkyl
cycloalkyl, cycloalkylalkyl, or a saturated heterocyclic group, in each case substituted or
unsubstituted. Id, JIM Ais N, B and D are each independently CH, Rl is ORG6, R2 is halogen or OR’,

R3 is pyridylmethyl, R4 i unsulistitwedic yolaatezargl suditioisisnbglitited or unsubstituted, or
piperidinyl which is substituted or unsubstituted, R6 is ubstituted alkyl or CHF2, and R7 is alkyl,
cycloalkyl, cycloalkylalky4%ngéé(Prlc%l%hxll/tyjﬁr‘c_ﬂrus"/r).t y%%glcrﬁ%ﬂilé substituted or unsubstituted. le, llle A'is
N, B and D are each indépenbtently"Gbich R IngbsreaR 2risubattged egoRpstituted by

carboxy, cyano, tetrazole, and/or L-RE,
R®is H, halogen, or alkyl which is substituted or unsubstituted (e.g.,
CHs),
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.
1d, ITId AisN,
B and D are each independently CH,
R'is ORS,
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,
R® is unsubstituted alkyl or CHF,, and
R is alkyl, cycloalkyl, cycloalkylalkyl or tetrahydrofuranyl, in each case
substituted or unsubstituted.
Ie, Ille Ais N,
B and D are each independently CH,
R'is OR’,
R? is halogen or OR’,
R’ is pyridylmethyl, 5-thiazolylmethyl, or S-pyrimidinylmethyl,
R* is unsubstituted cycloalkyl, aryl which is substituted or
unsubstituted, or piperidinyl which is substituted or unsubstituted,
R® 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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R3 is pyridylmethyl, 5-thiazolylmethyl, or 5-pyritmdinylmethyl, R4 is unsubstituted cycloalkyl, aryl
which is substituted or unsubstituted, or piperidinyl which is substituted or unsubstituted, R6 is
unsubstituted alkyl or CHF2, and R’ is alkyl, cycloalkyl, cycloalkylalicyl or tetrahydrofuranyl, in each
case substituted"OrP¥0P4Etuted. If, UIf A is N, B and D are each independeR€§/CHIORO4HBRE, 35
WO 20051061458 PCTIU620041041068 R2 is halogen or OR7, R' is 3-pyridylmethyl, R" is
cyclohexyl, phenyl which is substituted or unsubstituted, or piperidinyl which is substituted or
unsubstituted, R6 is unsubstituted alkyl (e.g. CH3) or CHF2, and R7 is alkyl, cycloalkyl, cycloail ylall yl
or tetrahydrofuranyl, in geich k286 Iﬁ&b@};{mted or unsubstituted. Ig, IEg A is N, B and D are each
independently CH, R'is QRG, RZ s halpgen or OR7, R3 is 3-pyridylrnethyl, 5-thiazolylmethyl, or
5-pyrimidinylmethyl, R i&dcl éﬁé‘il}’ yl which is substituted or unsubstituted, or piperidinyl which
is substituted or unsubsmhiedydkﬁesydu‘;mbstiwn@ﬁ Blkyb(etge CH 3nob@HiFER], and R7 is alkyl,

eycloalkyl, cycloalkylalk r[? d&gﬁ@ﬁ{ﬁ&g@&&%@@&%ﬂtuted or unsubstituted. Ih, 11Th Ais
N and B and D are eac epenhdent

R%is unsubst]tuted alkyl (e.g. CH;) or CHF;, and
R’ is alkyl, cycloalkyl, cycloalkylalkyl or tetrahydrofuranyl, in each case
substituted or unsubstituted.

Ig, g 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 CR®,
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., CH3),
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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R'is OR6, R2 is OR7, R3 is heteroarylalkyl (e.g., pyridyhnethyl), R4 is heterocyclic group (e.g.
piperidinyl), which is unsubstituted or substituted, e.qg., substituted by alkyl, alkylsulphonyl, and/or acyl
such as unsubstituted or halogen substituted benzoyl, RS is H, halogen, or alkyl which is substituted
or unsubstituted"@3*¢H4)® R6 is alkyl, R 7 is alkyl, cycloalkyl, or cycloalkyPSIEHSRELHehse
substituted or unsubstituted. According to further aspects, the compounds of Formula Il and Formula
[Il are in accordance with the following subformula: 36 WO 2005/061458 PCT/US2004/041068 lla,
llla A, B and D are each independently CH, R'is OR6, R2 is F or Cl, R3 is pyridylrnethyl, fluorobenzyl,
or 2,6-difluoibhéiizyl, RAASBsubWeh s uRbHHeGOF gpsubstituted, and R6 is alkyl which is
substituted or unsubstitu ds %,slllb A, B and D are each mdependently CH,R1isOR', R'is For Cl,
R3 is pyridylmethyl, fluoro benzy ’2,6-difluorobenzyl, 5- thiazolylmethyl, or 5-pyrinridinylmeflryl, R4 is
aryl which is substituted Bf inSabSlituted, and R6 is alkyl which is substituted or unsubstituted. lie, llle

A, B and D are each indgpeagendyGéh B YRRy, or 2,6-difluorobenzyl,

R* is aryl which is substituted or unsubstituted, and
R° is alkyl which is substituted or unsubstituted,

IIb, ITb A, B and D are each independently CH,
R'is ORS,
R*is F or Cl,
Ris pyridylmethyl, fluorobenzyl, 2,6-difluorobenzyl, S-
thiazotylmethyl, or 5-pyrimidinylmethyl,
R*is aryl which is substituted or unsubstituted, and
R is alkyl which is substituted or unsubstituted.

Ile, e A, B and D are each independently CH,
R'is OR’,
R%isFor Cl,
R’ is 3-pyridylmethyl,
R*is phenyl which is substituted or unsubstituted, and
R®is CH;.

Iid, IIid A, B and D are each independently CH,
R'is ORS,
R*is For Cl,
R%is 3-pyridylmethyl, 5-thiazolylmethyl, or 5-pyrimidinylmethyl,
R* is phenyl which is substituted or unsubstituted, and
R®is CH;.

Ile, ITle A, B and D are each independently CR,
R! is halogen (e. g, F),
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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R~isForCl, BY is 3-pyridylmethyl, R4 is phenyl which is substituted or unsubstituted, and R6 is CH,.
IId, HId A, B and D are each independently CH, R'is OR6. R2 is F or Cl, R3 is 3-pyridylmethyl,
5-thiazolylmethyl, or 5-pyrimidinylmethyl, R is phenyl which is substituted or unsubstituted, and R6 is
CH,. He, Me A, BOHYTIHAE8each independently CRS, R'is halogen (e.g., FPERUROHIRS is
heteroarylalkyl (e.g., pyridylmethyl), R4 is phenyl, which is unsubstituted or substituted, e.g.,
substituted by carboxy and/or halogen such as CI, 37 WO 2005/061458 PCT/US2004/041068 R5 is
H, halogen, or alkyl which is substituted or unsubstituted (e.g., CH3), and R7 is alkyl, cycloalkyl,
cycloalkylalkyl, or a SatuRitEdIhBﬁﬁfgmyeH(algmmﬁc(Eigdﬂfahyekrd)&nnmwbsﬁheat{e gasdis)bstituted or
unsubstituted. IN, IlIf A, B nd D are each independently CR5, R'is ORS, R2 is halogen (e.g., F), R3
is heteroarylalkyl (e.qg., tﬁlazolylmethyl) R is phenyl, which is unsubstituted or substituted, e.g.,
substituted by carboxy ndécikyhlerperltdicsd@ikyREg pr heabaiad SetatRyYRIENYE substituted or

unsubstituted (e.9., CH3)e g terahydrofuranyl), in each case substituted or unsubstituted.

IIf, OIf A, B and D are each independently CR’,
R'is ORS,
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., CHa),
and
RS is alkyl which is substituted or unsubstituted.

lig 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., CHy),
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, ¢.g., substituted by
carboxy, alkoxycarbonyl and/or halogen such as Cl,
R’ is H, halogen, or alkyl which is substituted or unsubstituted (e.g., CHy),
R® is H or alkyl,
R is alkyl which is substituted or unsubstituted,
R' is H or alkyl.
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and R6 is alkyl which is substituted or unsubstituted. lig A, B and D are each independently CR5, R' is
COBS or CONRG6, R2is OR7, R3 is heteroarylalkyl (e.g., pyridylmethyl), Ra is phenyl, which is
tmsubstituted or substituted, e.g., substituted by carboxy, alkoxycarbonyl and/or halogen such as Cl,
R5 is H, haloge G4 dHich is substituted or unsubstituted (e.g., CH3), é'r?é”ﬁ%z?g%?ﬂﬁ%hich is
substituted or unsubstituted. lIh A, B and D are each independently CR5, R'is ORS, R2 is CONRS or
NRSCORI10, R3 is heteroarylalkyl (e.g., pyridylmethyl), R4 is phenyl, which is rnisubstituted or
substituted, e.g., substituted by carboxy, alkoxycarbonyl and/or halogen such as CI, R5 is H, halogen,
or alkyl which is substituted or unsubstituted (e.g., CH3), R 6 is Il or alkyl, R7 is alkyl which is

substtued or unsybsli AR ALl AYNQZ00R001 S8 PCTLISZAQU AR

accordance with a farther aspect, the com ds of the invention include the following compounds: 4-
{N [4-Meth esguBuIRY-(tetrabydrofuran-3 -yloxy)phenyl]pyridin-3-ylmethylanuno } piperiduie-

1-carboxylicaeid ieVieRis)-8 SR\ (tetrahydrofuran-3-yloxy)phenyl Jpyridin-3-ylmethylamino } piperidine-

3-[N-(6-Cyc|opropy|meth,c%:?/-S-me hoxypyridin-2-y1)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(5,6-DitnEIRE R AR é

S PP FGin-3-yimethylamino]-benzoic acid, o
3-[N-(6-Cyclopropylmethoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylaminobenzoic acid,

3-[N-(5,6-Dimethoxypyridin-2-y)-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,

3-[N-(5-Difluoromethoxy-6-methoxypyridin-2-y1)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Ethoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylaminobenzoic acid,
3-[N-(6-Isopropoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylaminoJbenzoic acid,
3-[N-(5-Difluoromethoxy-6-isopropoxypyridin-2-yl)-pyridin-3-ylmethylaminoJbenzoic acid,
3-[V-(6-Cyclobutyloxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-ylmethylaminoJbenzoic acid,
4-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,

4-Flaoro- { N-4-[N~(3-fluoro-4-methoxyphenyl)-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-y1)-N-[S-methoxy-6-(R)-(tetrahydrofuran-3-yloxy)pyridin-2-
yl]-pyridin-3-ylmethylamine,
N-(1-Methanesulfonylpiperidin-3-y1)-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-yl]-pyridin-3-ylmethylamino} -
methyl)-N-piperidine-1-carboxylic acid tert-butyl ester,
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3-[N-(6-Cyclobutyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethy[amino]benzoic acid,

3-[N(6-Cyclopropylmethoxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,

3-[N-(5-Difluoromethoxy-6-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Bthoxy-BHINEK A ridin-2-y1)-pyridin-3-yhnethylamino]benzoic acidPCT/US2004/041068
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-Cyciobutyloxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-ylmethylaminolbenzoic acid,
4-[N-(3-Chld¥d-tEeestnsrylibayiplppidicif-B)y RS thyiaminclipnzaiatadia foran-3-yloxy)-pyridin-2-
3-[N-(3-ChIom:ﬁlyml;m§mgﬁ9%il)ﬁlq¥ridin-3-y|methylamino]benzoic acid, 4-Fluoro- {N-4-[N-(3

-Fuoro-4-met OX%E)hen 1)-pyridin-3 -ylmethylamino] - benzoyllbenzenesulfonamide,

3-[N-(3-Fluotd“aifé AR e talensibIpaisiei- deinyridin-3-yimethylamino ) -

4-[N-(3-Fluokepiperigthaxyiphrmd)yridin-3-ylmethylamino]benzoic acid,

N-(l-Benzewg "@1 Ipiperidin-3-yD-N-[5-me -6-(R)-(telaahydtofuran-3-yloxy)pyridin-2

yI]-pyridin-B-yf%Jet eﬁg%ﬁggg (te alﬂylgr@man-gj%&y?ﬂgy%cfma-yl]—p1pend1n-4~y -pync? -3-

N-(1-Metha&aeistmiigeridin-3-yl)-N-[5-methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-

yl]-pyridin-3A¢meMYIRIIRG.ON B)-(tetrahydrofuran-3-yloxy)-pyridin-2-¢l]-pyridin-3- inp}-

[5-Methoxy-ﬁ-tR)-(tetrahydrg:‘tu‘r)ag-'3-ylgxy)-pyridi%-ozx-§/r%]y -gllgeria%}wpggl?}gyﬁri&%{eﬁ@}g}ﬁnn%?ﬁblanrine,

N-[5-MethoRE e stARPRIFa et 28 15 e Fidin-2-y1]-N-piperidin-4-yimethyl-pyridin-3-

ylmethylami®d N M4ethoxy-6-(R)-(tetrahydrofuran-3 -yloxy)-pyridin-2-yl}-pyridin-3-ylmethylamino} -

[5-Methoxy-£:(R)-(tetrahydrofuxan-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamirro } -

methyl)-N-piperidine-I-carboxylic acid tert-butyl ester, 39 WO 2005/061458 PCT/US2004/041068

N-(1-BenzeAesul¥sHipipeftiRhitamphyregSirare fudryyb-(Ridite t-atiyplyatlinah:3aydaxy)Appidin-2-

yl]-pyridinfw&mnhsc@ppﬁéﬁy%a(é%ne, | . | . .

N-[5-Methoxy-6-(R)-(tet rofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylanrino} -

N ﬁ%ycf@eéﬁ-ﬁ%@imeﬂmxyé-( )-(tgtga gf/droﬁnan}g1y€gxy)-pyric>1/in-2-y1]};oyridin-;
ylmethylamine,
N—[S-Methoxy-6-(R)-(tetrahydrofuran—B»yloxy)~pyridin—2—yl]-N—phenyl—pyridin-3-
yimethylamine,
N—(3-Chlorophenyl)—N—[S-methoxy-6-(R)—(tetrahydroﬁ1ran~3—yloxy)pyridin~2—y1]—pyridin—3-
ylmethylamine,
3-{N-[5-Methoxy-6-(tetrahydrofuran-3 -yloxy)-pyridin-2-yljpyridin-3-ylmethylamino } benzoic
acid,
3-[N—(S~Cyclopentyloxy—Z-ﬂuoro-4—methoxyph’enyl)-pyridin—3-ylmethylamino]benzoic acid,
3-[N—(Z-Chloro-S-cycIopentyloxy—4-methoxyphenyl)pyridin-3-ylmethylanﬁno]benzoic acid,
4—[N—(z-Chloro-S-cyclopentyloxy—4-methoxyphenyl)pyridin—3-ylmethylamino]benzoic acid,
4-[N—(3—Cyclopentyloxy—Z-ﬂuoro-4-methoxypheny1)—pyridin-S-ylmethylamino]benzoic acid,
3-[N-(G—Cyclopentyloxy-S-methoxypyridin-2~yl)~pyridin—3-ylmethylamino]benzoic acid,
4~[N—(S—Cyclopentyloxy—4-methoxy—2-methylphenyl)pyridin—S-ylmethylamino]benzoio acid,
3~{N—(S-Cyclopentyloxy—4~methoxy—2-methy1pheny1)pyridin—3 -ylmethylaminoJbenzoic acid,
N—(S-Cyclopentyloxy—4—methoxy—2-methylphenyl)-N—phenyl~pyridin—3-yhnethylamine,

4-[N-(5 —Cyclopentyloxy—il-ﬂuoro-4—methoxypheny1)—pyridin-3—ylmethylamino}benzoic acid,
3~[N—(5—Cyclopentyloxy—fz—ﬂuoro-4-methoxyphenyl)—pyridin—3-ylmethylanﬁno]benzoic acid,
N-(S—Cyolopentyloxy—2~ﬂuom~4—methoxyphenyl)~N-pheny1—pyridin—3-ylmethylanﬁne,
3-[(4-Difluoromethoxy-3-fluorophenyl)pyridin-3-ylmethylaminoJbenzoic acid,
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N-piperidin-I-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-catbSxfYditFtert-butyl ester, 3- PCT/US2004/041068
{N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamino}- benzoic acid,
NV-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-ylj-pyridin-3-ylmethyl-N-[4-(2H-
tetrazol-5-yl)phenylj amine,

N-E:yclohﬁxylf?MEEﬁu' meiﬁ@ﬁdy@:{qa])u&@yﬂﬁygl L@ji@@ar&ongwhﬁﬁ{wﬁjiaﬁny%ﬂamdir|1-3- %Ir?ethylamine,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridjn-2-y1]-N-phenyl-pyridin-3- yImethylarnine,
N-(3-Ch|oro%f@h%’!%}[g?§é% 3{‘-?63-’(%‘%’(?@%‘%}%&0;}&%‘8%9 2 @%ﬁéﬁ%ﬁ%ﬁ]’i‘ﬁéﬁdm-s— ylmethylanrine,
3- (N-- [5-MetHoxy-6-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]pyridin-3-ylmethylamino } benzoic acid,

3-[N-(3-cycIggﬁﬁgégﬁégnwggﬁgm%ﬂgég@yl)-pyridin-3-yhnethylamino]benzoic acid,
3-[N-(2-Chloro-5-cycloperityloxy-4-methox phényl)pyridin-B-yhneth lamino]benzoic acid,

4-[N(2-ChloFE Sy CRIBEARI G2k s RS RERYA I RARRSIGHRER-A ArairRsIRsEss SRABEIe- PR
(3-Cyclopenyianetikiosq -tranethorwsphe yixfyeidin-3-ylmethylamino]benzoi.c 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-Cyclopentyiossrardensthwity-2 tmidth phviaeh Hmpaiainu@ds nighkytainolbasirdédiaciollowing
N-(S-Cyclop,%g{ym&-methoxy-2-methy|phenyl) .w-phenyl-pyridin-3-ylmethylamine,
4-[Id-(5-cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(5-cyclopéfit }59391’53*M@Fﬂiaim%ﬂwyé’ﬂgﬁygﬁﬂ%ﬂ?ﬁ%%f‘fﬁ&ﬁ?&ﬁﬂﬁd}’%ﬁ%kﬁ ,
N-(5-CyclopentyaxycRdtidy,0-4-methoxyphenyl)-N-phenyl-pyridin-3-ylmethylamine,

3'[(4'Diﬂu0romFéj}?};(c)(é}%é%%%?{?—r%?nqgtlﬁgxy-%%%ﬁl—gpy QX}')%QA{] 911@3%[]53%11 i%ggylmethybanﬁne,
(6-Cyclopropylmethoxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-amine,
{4-[(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-pyridin-3-ylmethyl-amino]-piperidin-1-yl}-
(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 zerz-butyl
ester,

4-[(3-Chloro-phenyl)-pyridin-3~ylmethyl-amino]-2-methoxy-benzamide,
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40 WO 2005/061458 PCTIUS2004/041068
3-[(4-Difluoromethoxy-3-fluorophenyl)-(3-fluorobenzyl)amino]benzoic acid,
3-[(2,6-Dif|uorobenzq¥g-(4-difIuoromethoxy-3-f|uorophenyl)amino]benzoic acid, and Fharmaceutically
acceptable salt® th&fedi Wierein compounds that are optically active can be frttHE8#¢ Histheir
separate enantiomers or mixtures thereof, including racemic mixtures. In accordance with a further
aspect, the compounds of the invention include the following compounds:
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-amine hydrochloride,
(6-CyclopentyloxiGChiateepbepybigiyridisd}-pipetigicedigoporidithdxylinethylidmine,
(6-CyclopropylmethaxasReInomGRYkd -a;@:m%wg- ARy i3 ylmeihyamine,
{4-[(6-Cyclopentyloxy-5-met oxy-Syridﬁ%—yl - yridin-S-yme%%légﬁmﬁi g%%secréﬁ%ﬁ} -yl} -
(4-fluoro-phen —_[[gé{é ml-.%—methoxy—phenyl -thiazol-5-ylmethyl-amino]-benzoic acid,
(EIS-CyﬁI(?pentyl@(&(ﬁ@aﬂmﬁé{y}-ﬂyﬁ%ﬁbﬂy}%hﬁﬂym@ﬂﬂm%lLﬂiﬁﬁﬁl}@&ﬁﬂﬁ%@éﬂ@f&%ﬁ@jnr'ﬁ "
ylmet y-amine3- FEloro-3- { etr. rofuran:3-ylo & h},%] k}[ ridin-3-ylmethyl-amino]-benzoic
acid, 4-[{4-Fluori ?ﬂ%%&)}{ réﬁrﬁ(gr')(ﬂ) écragngéo g)??})ep éﬁvmé '#&" %{ %&Wﬁkﬁmfb@ﬁ‘%ic acid,
3-[(3-Cyclopentyiékyluctrrdrogshestyhoyyldtikizglhoinydtayhimolhbbheais e,
4-[(3-Cyclopentoxyrhriuorespfsry hmuyginsdvimelvkaninglhenzgic;acid
3-[(4-Fluoro-3-$gggx -phen I)-py%{(}in-é}glmethyl-amin(_) -%ienzgicﬁe gé%?l‘ggmd’ .
4-[(4-Fluoro-3-metti -W%Wrérﬁ@%@%hwém ipenvsnethdgmino]-benzoic acid,
g'%g'E:U0rO'gwiwx@émm%mgﬁmﬂ@%ﬁi&imm@]ﬂe@%iﬁlﬁ@jg_lénethyl)pyridina—amine,
-[(4-Fluoro- -@_é%-%c—g -pyridin-4-ylmet -.a_l_n_l%) nzQic acid, L ,
3-[(4Acetyl-3-m£q%xy¥§% n%@p%%ﬁ#%@ﬁn%ﬁ?@%r% ci))]- é I@E’é"ga&flethﬂ)pmdm"z”amne
oxalate,
6-isopropoxy—5~methoxy—N—piperidin~4-yI—N-(pyridin—B—ylmethyl)pyridin-?,—anﬁne,
6-isopropoxy—5-methoxy—N—piperidin~4-yl—N—(pyridin~3~y1methyi)pyﬁdin-2-amine oxalate,
6~(cyclopropylmethoxy)-5-(difiuoromethoxy)-N-piperidin-4-yl-N-(pyridin-3-
yimethyl)pyridin-2-amine,
6—(cyclopropy1methoxy)—5—(diﬂuoromethoxy)-N—piperidin—4-y1-N—(pyridin—3-—
ylmethyDpyridin-2-amine trifluoroacetate,
6-(cyclopentyloxy)—5-methoxy—N—phenyl~N—pipeﬁdin-4~ylpyridin—2—amine,
6—(cyclopentyloxy)-5—methoxy—N—piperidin-4-y1—N-(pyn'midjn-S~ylmethyl)pyn'din—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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1-{4- [(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-phenyl}-ethanone,
3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-y]methyl-amino]-benzoic acid tert-butyl ester,
4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzamide, 41 WO 2005/061458
PCTJUS2004/0% $088>%4¢88 Chloro-phenyl)-pyridin-3-yImethyl-amino]-2-metREXUBMZA#AIGR
4-[(4-Carbamoyi-3-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid,
3-[(4-Carbamoyl-3-methoxy-phenyl)-tluazol-5-ylmethyl-amino]-benzoic acid,
3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
3-[(3-Methoxy-4améthyHebamepydmyheeyxpvsicisdd el aminalHaanz o/ agiglamino]benzoic
4-[(3-fluoro-4-methesigh phS (5H)tinidez¢M52y [iviethyll-amino]-benzoic acid, D3
-[(3-lluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid,
3-[(3-Isobutyroylamino-4-methoxy-phen)@!)-p vidin-3-ylmethyl-amino]-benzoic acid,
6-(cyclopentyloxy)-5-methoxy-N-piperidin-B-yiN-(pyridin-3-ylmethyl)pyridui-2-amine,
6-(cyclopentyloxy)-5-methoxy-N-piperidia- < in-3-ylmethyl)pyridin-2-amine oxalate,
6-isopropoxy-5-methoxy-N-piperidin-4-yl-N-(pyrdin=3#/Imetlryl) pvridiu-2-amine,
6-isopropoxy-5-methoxy-N-piperidin-4-yl-N-(p ylmeth}4)pyridin-2-amine oxalate,
6-(cyclopropyhnethoxy)-5-(difluoromethoxy)-N-pipesidin-4-y1-N-(pyridin-3- ylmethyl)pyridin-2-amine,
6-(cyclopropylmethoxy)-5-(difluoromethoxy)-N-piperidin-4-yl-N-(pyridin-3- ylmethyl)pyridin-2-amine
trifluoroacetate,bb-%w erijmesthynmedioRyyNaphiingB ipigbricinidepyridined ANV EES): m/z
6-(cyclopentyloxy)-&trethbyLN-piperidin-4-yI-N-(pyrimidin-5-ylnethyl)pyridin-2-amine, and
pharmaceutically acceptable salts thereof, wherein compounds that are optically active can be in the
form of their separate enantiomers or 4 “

: @\omr\:’\@

N
O
OH

©) 3-[N«(6-Cyclobutyloxy-5-methoxypyridin-2-yl)-pyridin-3-yimethylaminoTb S
MS (ES): m/z 406.2 [M + 1] pyridin-3-ylmethylaminoJbenzoic acid;

N/
O

d) 3-{N—(6—Cyclopropylmethoxy—5-diﬁuoromethoxypyridin—il»—yl)~pyﬂdin—3-
ylmethylamino]benzoic acid; MS (ES): m/z 442.1 [M+1]

ol\
SoTNT N S
_
N
O
OH

e) 3-[N~(3-Difluoromethoxy-6-methoxypyridin-2-yl)-pyridin-3-ylmethylaminoTb i
acid; MS (ES): m/z 402.2 [M + 1] g yiaminolbenzole
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mixtures thereof, including racemic mixtures. The following list presents structure and data for
compounds in accordance with the invention: o\ 0o I N N OH 42 WO 2005/061458
PCT/US2004/041068 a)
3-[N-(6-CycloprdRiHedf3E 5-methoxypyridin-2-yl)-pyridin-3-yimethylamino fiS@H¥8€04e4d0#1S (ES):
m/z 406.2[M+1]c OINN\N ~0 OH b)
3-[N-(5,6-Dimethoxypyridin-2-y1)-p}nidin-3-ylmethylaininolbenzoic acid; MS (ES): m/z 366.2 [M 4- 1] O
N N OH c) 3-[N-(6-Cyclobrrtyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid; MS
(ES): in/z 406.2[M + 1] FyF Ol~0o N N [ off d)
3-[N-(6-Cyc|opropylmethoxy-5-difIuorom@Wyridin-Z-yl)-pyhdin-3-

0 N

g im
OHO

) 3~[N~(6-Ethoxy—5-methoxypyridin—Z-yl)-pyridin—3-ylmethylamino]benzoic acid; MS
(ES): m/z 380.2 [M + 1]

g) 3-[N—(G—Isopropoxy~5-methoxypyridin—2-y1)~py1idin-3~y1methylamino]benzoic acid; MS
(ES): m/z394.2 [M+1]

FYF
o)

BN DN
07N N/\“\/Nj

(l,o

OH

h) 3—[N~(5-Diﬂuor0mcthoxy—6-isopropoxypyridin-2-yl)-pyn'din-B-ylmethylarrﬂno]benzoic
acid; MS (ES): m/z 430.1 [M + 1]

i) 3~{N—(S-Cyclobutyloxy—S~diﬂuoromethoxypyridin—2~y1)-pyridin-3—
ylmethylamino]benzoic acid; MS (ES): m/z 442.1 [M + 1]
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ylmothylamino]benzoic acid; MS (ES): m/z 442.1 [M-1 11 FVF ONN O OH e) 3 acid; MS (ES): m/z
402.2 [M + 1] 43 CVO 20051061458 PCT1US20041041068 uJNN/N "O OH f)

3-[N-(6-Ethoxy-5-methog$éridin-2-y|)-pyridin-3-y|methylamino]benzoic acid; MS (ES): m/z 380.2 [M +

1]\ NN N \' O%9 WPHMEB-1sopropoxy-5-methoxypyridin-2-y1)-pyridin-3-y et A2 ¢61#Enzoic acid;
MS (ES): m/z 394.2 [M +]] -YF ovONNi N OH

HO ]

j) 4-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylaminobenzoic acid; MS (ES): mv/z
369.2,371.1 [M+1]

OH

k) 3-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid; MS (ES): m/z
369.2,371.1 [M+1]

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

OH

m) 3-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylaminoJbenzoic acid; MS (ES): m/z
353.2 M+ 1]
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h) 3-[N-(5-Difluoromethoxy-6-isopropox3Tyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid; MS (ES):
m'z430.1 [M+ 1] FyF O\ ONN O OH i)
3-[N-(6-Cyclobutyloxy-5-difluoromethoxypyridin-2-y1)-pyridin-3- yl nethylamino]benzoic acid; MS (ES):
m/z 442.1 [M +¥PAARSISH 0 510 6 145 8 PCT/US2004/041068 DaN HO REN|J/S2004/041068
4-[N-(3-Chloro-4-methox}phenyl)-pyridin-3-ylmethylamino]benzoic acid; MS (ES): m/z 369.2, 371.1
[M+ 1] OH C N k) 3-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid; MS (ES):
m/z 369.2,371.1[M + 1] INN CIN 011 0 F 1) 4-Fluoro-

{N-4-[N-(3-fluoro-4-methoxyphenyl)-pyriefa: ethylanuno]- benzoyl}benzenesulfonanride; MS (ES):
mlz 510.1 [M+ 1] F (~\N O OH mi@[; N

e
N

HO o}

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

/O a Chiral
o
N

SN
3 AN
e

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]

/O %% ] Chiral
SN
éﬁ Bas
e
N
o} d\s/
7Y,
0/ [e}

P) N—(.l—Methanesulfonylpiperidin—ﬁ%~y1)~N—[5-methoxy-6-(3R)-(tetrahydroﬁlran-3-yloxy)—
pyridin-2-yl]-pyridin-3-ylmethylamine; MS (ES): m/z 463 [M + 1]

/O/l
\N N A
|
5AH
4 N

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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m) 3-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]ben7oic acid; MS (ES): m/z 353.2 [M+1]
45 WO 2005/061458 PCTIUS2004/041068 1\ J HO~0 n)
4-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid; MS (ES): mlz 353 [M+ 1] ~;,
Chiral ~ I N \ O WyONYB/Md#Penesulfonylpiperidin-3-y1)-N-[5-methoxy-6-(3R) KSR £ 0ah-3-
yloxy)pyridin-2-yl]-pyridui-3-ylmethylamine; MS (ES): m/z 525 [M + 1] ~~ Chlral NN N c N,/ p)
N-(1-Methanesulfonylpiperidil1-3-y1)-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-
pyridin-2-yl]-pyridin-3-yhnethylan ine; MS (ES): m/z 463 [M + 1] a Chiral /N\N N\ N q)
N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-ylox¥)-pyridin-2-yl]-Npqaaridin-3-yl-pyridin 3-ylmethylanune;
MS (ES): mlz 385 [M+ 1] 46 WO ZOOS/ﬂSﬂUSZOOMOMO% Chiral 0~0 \N~N N
0
“
(9] "N N

QﬁQ

I) N—-[§~_Methoxy—6-(3R)~(tetrahydrofuran~3-yloxy)—pyridin—Z—y]]—N—piperidin—4—ylmethy1—
pyridin-3-ylmethylamine; MS (ES): m/z 399 [M + 1]

’ Chiral

L

8) 4-(N~{[5—Methoxy~6—(3R)—(tetrahydroﬁ1ran—3-yloxy)-pyridin—2—yl}~pyridin~3~

ylmethylamino }-methyl)-N-piperidine-1-carboxylic acid fert-butyl ester: MS (ES):
00 y. yl ester; (ES): m/z

- A Chiral

t) N—(} —Benzenesulfopylpiperidin—4-yl)-N—[5-methoxy—6»(3R)-(tetfahydrofuran-?)—yloxy)—
pyridin-2-yl]-pyridin-3-ylmethylamine; MS (ES): m/z 525 [M+ 1]

/0 = Chiral
4

&ﬁg@

o] Oj\

u) 1-(4-{N-{5-Methoxy—.6~(3R)—(tetrahydroﬁ1ran—3~yloxy)—pyridin-2~yl}-pyridin—3-
ylmethylamino}-N-piperidin-1-yl)ethanone; MS (ES): m/z 427 [M + 1]
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r) N [5-Methoxy-6-(3R)-(tetrahydlofuran-3-yloxy)-pyridin-2-yl]-Npiperi.din-4-ylmethyl-
pyridin-3-yhnethylamine; MS (ES): m/z 399 [M + 1] Chiral ao, \N/ O/ 0 s)

4-(N-{[5-Methox -6-5}3R{?ﬁtetrahydrofuran-3-y|oxy)-pyridin-2-y|]-pyridin-3

ylmethylamino}- Bt %5 ‘-‘6?peridine-|-carboxylic acid tent-butyl ester; MS (E@T/ﬁlﬁ%o%@élmﬁ 1] Chiral
\NJ ~O N 0-1 t) N-(I-Bcnzenesulfonylpiperidin-4-yl)-N[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-
pyridisr2-yl]-pyridin-3-ylmethylamine; MS (ES): m/z 525 [M + 1] /o cn~ral \N O u)
1-(4-{AT[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-
ylmethylamino}-N-piperidin-l-yl)ethanone® S): m/z 427 §\Ve+ 1] 47 WO 2005/061458
PCT/11S2004/041068 O Chiral N N\N/ C.NI)

l
N-[S-Methoxy-6-(3R)-(tetrahydrofuran-?%xw-pmpiperidin-4-yl-pyiidni-3-
=
N
8}
N

V) N—[5~Methoxy-6-(3R)-(tetrahydrofm~an—3-yloxy)—pyridin—Z-yl]—piperidin—4-yl—py1*idin—3-
ylmethylamine; MS (ES): m/z 385 [M + 1]

A< Chiral

LEe

w) 4- {N—[5—Me_:thoxyjﬁ-(3R)-(tetrahydroﬁ1ran—3-yloxy)—pyn'din—2-yl]-pyridin—3—
ylmethylamino}-piperidine-1-carboxylic acid tert-butyl ester; MS (BES): m/z 485 [M + 1]

/O = Chiral

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

e Z Chiral
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ylmethylamine; MS (ES): m/z 385 [M + 1] Chiral N/ C' 0~ w)
4-{N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1]-pyridin-3-
ylmethylamino}éﬁﬁendlne -l-carboxylic acid tert-butyl ester; MS (ES): m/z 485 [M+1] Chiral p\N ~N O

Oi x) 3-{N-[5-M y- - (tetrahydrofuran -3-yloxy)-pyridin-2-y1]pyridin- -3P WA benzoic
acid; MS (ES): m/z422.0 [M + 1] /o" “onirat Y NN 1 ~/N 48 WO 200551061458
PCTIUS20041041068 y)

N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-y)oxy)-pyridin-2-yl]-pyridin-3-ylmethyl-N-[4-
(2H-tetrazol-5-y)) pINe[Aastioey- WS B-GpuatzdtdRuM 3 b 49) pyRiNalyi| @ Pidh-3-yimethyl-N-[4-
N-Cyclohexyl-N-[S:hiéitatayeb-{3Bpiftah mrideo iSUES o 4py[idin-21y1]pyridin-3- ylrnethyl.amine;
MS (ES): m/z 384 [M + 1] Chiral N O aa)

N-[5-Methoxy-6-(3R)-(tetrahydrofLran-3- Xloxy) p}Z|d|n -2- y|] N phenyl pyridin-3- yhnethylamine; MS

(ES): m/z 378 ; M + 1]

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

& @“@

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

/Of\/lL Chiral
& ”
N

o

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 N N -0r CI bb) N-(3-Chlorophcnyl)-N-[5-methoxy-6-(3R)-(tetrahydrofiuan-3-yloxy)pyridin-2-
yl]pyridin-3-ylmethylaniine; MS (ES): m/z 412, 414 M + 1] N C/~C OH 49 WO 20051061458
PCTYUS2004/041068 cc) 3-{N [5-Methoxy-6-(tetrahydrofurau-3-yloxy)-pyridin-2-yl]pyridin-3
yimethylamino}BEn 28IV Y438 MS (ES): m/z 422.1 [M-1-11 VWO \iN F \II N HRETER§H+041068
3-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxvphenyl)-pyridin-3-ylmethylamino]benzoic acid; MS (ES):
m/z 437 [M+ 1] ci \ N~ /0 OF' ee)
3-[N-(2-Chloro-5-cyclopentyloxy-4-methoxyphanyl)pyridin-3-yhnethylanlino]benzoic acid; MS (ES):
m/z 494.1, 496.ec)VB+{IN-0-NieHiGk @ dtjtetrahydrofuran-3-yloxy)-pyridin-2-yl|pyridin-3-
4-[N-(2-Chloro-5-cydtopbptytoxpibanaticexih MayDRyridin Qmpthylaminolbenzoic

|

Q:%@

dd) 3-[N—(3-CycIopentylcxy~2—ﬂuoro~4—methoxyphenyl)-p}q~idin-3-ylmethylanﬁno]benzoic
acid; MS (ES): m/z 437 [M + 1]

e

ey

N
0
OH

A\

ee) 3—.[N—(Z—Chloro~5-oyclopentyloxy—4-methoxyphenyl)pyridin»?»-ylmethylamino]benzoic
acid; MS (ES): nvz 494.1, 496.1 [M+ 1]

/O cl
oﬁé/\gj
HO” ™o

) 4—.[N-(2—Chloro-5-cyclopentyloxy—4-methoxyphenyl)pyﬁdin—3-ylmethylanﬁno]benzoic
acid; MS (ES): m/z 494.1, 496.1 [M + 1]
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acid; MS (ES): m/z 494.1, 496.1 [M + 1] 50 WO 2005/061458 PCT/US2004/041068 O AN ~\ N HO
O gg) 4-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-yimethylamino]benzoic acid; MS
(ES): in/7 437.2 [M+ 1] N. OH 0 hh)

3-[N-(6-Cyclop ?y?g /le-ﬁ%thoxypyridin-2-yl)-pyridin-3-y|methylamino]benf&g/géﬁq?“f@i‘éofﬁsy
m/z420.3 [M+ 1o\ NCIN HO 0ii)
4-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-ylmethylamino]benzoie acid; MS (ES):
nvz 433.3[M4 1]\NY N O OH 51 WO 2005/061458 PCT/US20041041068 jj)
3-[N-(5-Cyclopentyloxy-4-methoxy-2-met enyl)pyridin-3-ylmethylamino]bonzoic acid; MS (ES):

in/z 433.3 [M+ 1] 110 a 7~\Y\IJ
o] N 3

oMol

HO 0]

gg) 4-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino Jbenzoic
acid; MS (ES): m/z 437.2 [M+ 1]

"X
Sy N | S
& /
N
OH
hh) 3-[N-(6-Cyclopentyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylaminoJbenzoic acid;
MS (ES): m/z 420.3 [M + 1]

)

OI)\%/\@

/

ii) 4—[N—(S-Cyclopentyloxy—4-methoxy-2~methylphenyl)pyridin—3~y1methy1'amino]benzoio
acid; MS (ES): m/z 433.3 [M +1]

pedit
é z



\ N 1&) N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)-N-phenyl-pyridin-3-ylmethylanune; MS (ES):
m/z 389.3 [M + 1] O\ NN\ HO 0 11)
4-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylatnino]benzoic acid; MS (ES):
m/z 437.3 [M -1 HROSHBH 0 mm) 3-[N-(5-Cyclopentyloxy-2-fluoro-4-mef{oXySHEHIBLSHridin-3-
ylmethylanlino]benzoic acid; MS (ES): m/z 437.3 [M 1] 52 WO 2005/061458 PCT/11S20041041068 / F
0\ I NN J nn) N-(5-Cyclopentyloxy-2-fluoro-4-inethoxyphenyl)-N-phenyl-pyridin-3-ylmethylaniine; MS
(ES): m/z393.3[M+1]FYFO/FN ~ N /OH O 00)
3-[(4-Difluoromethoxy-3-fluorophenyl)pyridin-3-ylmethylamino]benzoic acid Fy F

i) 3-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-ylmethylaminoJbenzoic
acid; MS (ES): mvz 433.3 [M + 1]

T
5 &%

kk) N~(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)-N-phenyl-pyridin-3-ylmethylamine;
MS (ES): m/z389.3 [M+ 1]

1)) 4-[N-(S-Cyolopentyloxy-z-ﬂuoro—4-methoxyphenyl)—pyridin—3~ylmethy1amino]'benzoic
acid; MS (ES): m/z 437.3 [M + 1]

mmn) 3-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-
ylmethylamino]benzoic acid; MS (ES): m/z 437.3 [M + 1]
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O/F\INF I\~ OH O pp) 3-[(4-Difluoromethoxy-3-fluorophenyl)-(3-fluorobenzyl)amino]benzoic acid.
53 WO 2005/061458 PCT/U52004/041068 FFo/F FNF FOH O qq)
3-[(2,6-Dif|uorobenzm)-g4-difIuoromethoxy-3-f|uorophenyl)amino]benzoic acid /O \ Chiral ON 6N o N
o~, O rr) 4-{N-[AYAEHNTNLEER)- (tetrahydrofuran-3-yloxy)phenyl]pyridine-3- PCT/US2004/041068
ylmethylamino}piperidine-1-carboxylic and tert-butyl ester. HSC nN~', 9 ON 6 CIH H ss)
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-yhnethyl-amine

Lo
5%

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

FYF
T
F N X
o
N
OH

pp) 3-[(4-Difluoromethoxy-3-fluorophenyl)-(3-fluorobenzyl)amino]benzoic acid
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hydrochloride, 54 WO 2005/061458 PCTIIIS2004/041068 N H3C'OONN H tt)
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-4-ylmethyl-amine, H3C~0 OH OIN N
HO 6 0 N H uu) (6-Cyclopropylmethoxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-
amine, N ON éﬁ”fg’ %§o 2005/061458 PCT/US2004/041068 V) pcttSaubiatocs
{4-[(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-pyridn-3-ylmethyl-amino]-piperidin-I- yl }
-(4-fluoro-phenyl)-mathanone, N H30.01\/ O N N ') CH3 ww)
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-(I-methanesulfonyl-piperidui-4-yl)-

FYF

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

OAOJ(

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

Chiral

SN

O
O N/ N
ﬁj CIH
N
H
ss) (6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-amine
hydrochloride,
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pyridin-3-yhnethyl-aanine, Fb /N/N b\1OHb O xx) 3-[
{4-Fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl) -pyridin-3-ylmethyl-amino]- benzoic acid, FN O OH
56 WO 2005/061458 PCT10S20041041068 yy)

4-[{4-Fluoro-3-(R AN G furan-3-yloxy)-phenyl}-pyridin-3-yimethyl-amind] S BES2H¥ U448 F 0 ("IN
NJ ~~~JJJ OH 0 zz) 3-[(3-Cyclopentyloxy-4-fluoro-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid, F
~' ON N O OH aaa) 4-[(3-Cyclopentyloxy-4-fluoro-phenyl)-pyridin-3-ylmethyl-anuno]-benzoic acid, F

al
®
& NN
tt) (6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-4-ylmethyl-amine,
Ij\ 9 OH
uu) (6-Cyclopropylmethoxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-

amine,
)
./
O N °N

N

OJ\QF
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HaC,O NN OH O bbb) 3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmcthyl-ammo]-benzoic acid, F CI
ON CH3 N O OH cce) 4-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid, 57
WO 2005/061458 PCT/U82004/041068 FO /N (\F CH3 OH 0 ddd)
3-[(3-FIuoro-be‘ﬁl&ﬁqﬁﬁ/ﬂ‘?ﬂl@sﬁo-&methoxy-phenyl)-amino]-benzoic acid, F(O PROTIS29G4%4E% N\ 11 oH 0
eee) 3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-4-ylmethyl-amino]-benzoic acid, H3C 0 O,CH3

vv) {4-[(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-pyridin-3-ylmethyl-amino]-piperidin-1-
y1}-(4~fluoro-phenyl)-methanone,

B
HGC’OD\ -
=
éo N 5\5

N
o"ls
o)

“CH,

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

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

benzoic acid,
FD\
1 Nm
P
é "
o]
OH

o
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N HO O fff) 3-[(4-Acetyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid, OyCH3 O' CH3/
g N ClI 6D 58 WO 2005/061458 PCT/US20(14/041068 ggg)

1-{4-[(3-Chloro-phenyl
O H3CO CHS‘%]H@O

-pyridin-3-ylmethyl-amino}-2-methoxy-phenyl}- ethanone, 0 1 'N H2N N CH3 (
f1$°8-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-yIrREtHYEHR8819%nzoic acid

tert-butyl ester, 0 NH2 0-CH3 ?6N iii)
4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzamide, C' C% NHZ N

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

e

N
0
O

juad

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

aaa)

bbb)

cee)

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

DO
Lo N

0
QL

O

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

4-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
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CI\'N 59 WO 2005/061458 PCT1US20041041068 jjj)
5-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-ammo)-2-methoxy-benzamide, 0 HHNtQNS O/) CH3N O
OH kKkk) 4-[(4-Carbamoyl-3-methoxy-phenyl)-thiazol-5-yImethyl-amino]-benzoic acid, O H 2N /N CH3
1N OH 0 111)"%9[@%%?6%0yl-3-methoxy-phenyl)-thiazol-5-ylmethyl-amin%‘]:‘{iﬁﬁ%@i@é&éﬁ OHNO
\N CM3/N ~, OH O mmm) 3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-henzoic
acid, ON

ddd) 3-[(3-Fluoro-benzyl)-(4-fluoro-3-methoxy-phenyl)-amino]-benzoic acid,

F

P N
HSC 2N
OH

o)

eee) 3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-4-ylmethyl-amino}-benzoic acid,
o

0.
CH,

H,C
N
7
N

HO™ "0

iff) 3-[(4-Acetyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,

O -CH,

O.
CH,

7
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(\/\ HOC,CH3NO OH nnn)
3-[(3-Methoxy-4-methylearbamoyl-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid, 60 WO
2005/061458 PCT/US2004/041068 H3C'OF NS ~ 0 OH 000)
4-[(3-f|uoro-4-m‘¥91%§’>?§/—%ﬁ@r§yl)-thiazol-5-y|methyl-amino]-benzoic acid, H3C*OESRIY/{1065H o ppp)
3-[(3-Fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid, H3C'O HN N CH, 0 /N CH3
\OH 0 qqq) 3-[(3-Isobutyroylatniuo-4-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid, 0

ggg) 1-{4-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-phenyl } -

ethanone,
0 1 =N
wYLY
(l) N
CH,

0

H,C._O
Y=CH,
CH,

hhh) 3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid
tert-butyl ester,

Os NH,

O g,

N
a

|
Ch &N

iii) 4-[(3-Chloro—phenyl)—pyridin~3~ylmethy1-a1mno]»2-methoxy—benzamide,

O'CH(E’)

©/¢NH2
N
“ 3
Ci N
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014 OHo ~ly 011 0N~ N ~N 6dH rrr)
6-(cyclopentyloxy)-5-methoxy-N-piperidin-3-yl-N-(pyridin-3-ylmethyl)pyridin-2-amine oxalate, 61 WO
2005/061458 PCT/US2004/041068 CHa CH, / NO N sss) ’
6-isopropoxy-5-THeMEY N Biperidin-4-yI-N-(pyridin-3-ylmethyl)pyridui-2- amBfelGRAMEINES| ~ | ~ N
HO 0 aN ttt) 6-(cyelopropylmethoxy)-5-(difluoromethoxy)-N-piperidin-4-y1-N-(pyridm-3-
ylmethyl)pyridin-2-amine fiifluoroacetate, CH, 0 N N uuu)
6-(eyclopentyloxy)-5-methoxy-N-phenyl-N-piperidin-4-ylpyiidin-2-amine, 62 WO 2005/061458
PCTIUS2004/041068 CHo O NI N v

i) 5-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzamide,

0

o)

CH, N/\E}

0" "OH

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

0

S
o LY
OH

0
1) 3-[(4—Carbamoyl-3~methoxy~phenyl)~thiazol—5—ylrnethyl-amino]-benzoic acid,

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

O l SN
LY
H
C N

OH

nnn) . 3-[(3-Methoxy-4-methylcarbamoyl-phenyl)-pyridin-3-ylmethyl-amino]-benzoic
acid,
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N N vvv) 6-(cyclopentyloxy)-5-methoxy-N-piperidin-4-yl-N-(pyrimidin-5- ylmethyl)pyrid n-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 wher& SUPOS4EEAE, affects cognition, including long term memoryPGHES208&pps8INds 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 4inbihiting activity and selectivity of inhibiting PDE 4
isoenzymes are known within the art. See, Feis% ;*Datent No. 6,136,821, the disclosure of which is
incorporated herein by reference. According tofa f /Eﬁ;e?of the invention there are provided
compounds useful as intermediates for the productio t DE4 inhibitors described herein (e.g.,
PDE4 inhibitors of Formula 1) and/or useful for the s sis of radio-labeled analogs of the PDE4
inhibitors with in this application. Thus, there are provided intermediate compounds which correspond
to compounds of Formula |, wherein R2, R3, and R4areCHs previously defined for Formula I, Ru is
ORG6, but R6 is H, tent-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 SyntABkis, 3aEfiEHOSomehRsy-Rhasikthiant s pplneterbaninidsaspiersiddiates are 63
WO 2005/061458 PCT/US2004/041068 also useful for the synthesis of radio-labeled compounds,
such as where R6 is 3FI3C-, 14CH3- or 11CHS example, by removing the protecting group and
reacting the resultant compound in which R is suitahle radio-labelled reagents. Such
radio-labeled compounds are useful for detern‘i‘ining C yﬁ@n}i tissue distribution in animals, in PET
imaging studies, and for in N
OH

0]

PPD) 3-[(3-Fluoro-4-methoxy-phenyl)-thiazol-5 -ylmethyl-amino}-benzoic acid,

HN N ‘ =
J\KCHS ==
8] N
CH, OH
(6]

qqq) 3-[(3-Isobutyroylamino-4-methoxy-phenyl )-pyridin-3-ylmethyl-amino]-benzoic
acid,

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

oxalate,
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vivo, ex vivo, and in vitro binding studies. Also provided are intermediate compounds which
correspond to compounds of Formula I, wherein R', R3, and R4 are as previously deemed for Formula
I, R2 is OR7, but R7 is H, ter:-butyldimethy]silyloxy-, or a suitable phenolic protecting group. Suitable
phenolic proteciRPYI458re described, for example, in Greene, T.W. andRMVBEESP@/MILI®rotective
Groups in Organic Synthesis, 31Z1 Edition, John Wiley & Sons, 1999, pp. 246-293. Compounds in
which R7 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 3H, 14C, or 11C. As previously described, compounds according to formula Il, wherein A, B, D, R1,
R2 and R4 are as previously described are useful intermediates for the production of compounds
according to formula | where in R; is other.than.H..Also, as previously described, compounds
according to formula Ill, wherein A I% D, Rl R2 and R3 age as previously described are useful
intermediates for the productlo unds  ageording o qgmula I where in R4 is other than H.
Halogen herein refers to F, C,I{,SCB‘?ig_ ,l]f f ed halof@nsare F and Cl. Alkyl, as a group or
substituent per se or as part of a grou Qr s::bstltuent (e.g., 8llcylam|no trialkylsilyloxy, aminoalkyl,
hydroxyallcyl), means a straight-chai or,, ranched- cham allphatlc hydrocarbon radical having | to 12
carbon atoms, preferably 1 to 8, carbonn&toms, espemally 1t0 4 carbon atoms. Suitable alkyl groups
include methyl, ethyl, propyl, |sopropyl butyl, sec-butyl, tert- butyl pentyl, hexyl, heptyl, octyl, nonyl,
decyl, undecyl, and dodecyl. Other examples of suitable alkyl groups include 1-, 2- or 3-methylbutyl,
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 '64 WO 20051061458 EPreIS20darohonsd - pipstdibutyN-(p widinedryitsatyy Datridingthy loropy|,
trimethylpropyl, methidbexyatgdimethylpentyl, othylpentyl, ethylmethylbutyl, dimethylbutyl, and the like.
Substituted alkyl groups are alkyl groups as described above which are substituted in one or more
positions by halogens, oxo, hydroxyl; Ci:4-atkox and/or cyan Halogens are

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

uuw) 6-(cyclopentyloxy)-5-methoxy-N-phenyl-N-piperidin-4-ylpyridin-2-amine,
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preferred substituents, especially F and Cl. Ailcoxy 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 allcoxy and alkoxyalkoxy groups include methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy,
heptoxy, octoxy M&tR8%Afethoxy, ethoxymethoxy, propoxymethoxy, and nféthdRyEiHEAPreferred
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,
ethoxyearbonyl, 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, cycloheﬁtﬂrl cyclooctyl norbornyl, 1-decalin, adamant-1-yl, and
adamant-2-yl. Other suitable cycloalky Ol lud iigpentyl, bicyclo[2.1.0]pentyl, bicyclo[3.
1.0]hexyl, spiro[2.4]heptyl, spiro[2. 5]oc” i3 octyl, spiro[2.6]nonyl, bicyclo[2.2.0]hexyl,
spiro[3.3]heptyl, bicyclo[4,2.0]octyl, and spiro[3.5 no yl. Preferred cycloalkyl groups are cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl'=The cy loa yl group can be substituted, for example, by one
or more halogens and/or alkyl groups',;pybloalkyir IIcyI refers to cycloalkyl-alkyl radicals in which the
cycloalkyl and alkyl portions are in accordance with prevrous discussions. Suitable examples include
cyclopropylme and C t £ nt. or as part of a group or
substituent, refqe;]‘réL to an %39%?%&5} i Pgscycﬁn::é ragﬂwg ﬁ?ﬁggﬁuﬁ cgr r?s atoms, preferably 6 to
12 carbon atoms, Y&stuibny Bitb2tomasbon atoms. Suitable aryl groups include phenyl, naphthyl and
biphenyl. 65 WO 20051061458 PCTIUS2004/041068 Substituted aryl groups include the
above-described aryl groups which are substituted one or more times by, for example, halogen, alkyl,
hydroxy, alkoxy, nitro, metn xy, ethylenedioxy no, alkylaming, dialkyla no hydroxyalkyl,
hydroxyalkoxy, car%loxy, SQ Ogc%?%r 5?88%?8% fiye @@&ﬁﬂ% BIRYISH ?Wl%ﬁnd

phenoxy. activity of PDE4 in ammals, 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, zert-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 & Soms, 1999, pp. 246-293. These intermediates are
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Arylalkyl refers to an aryl-alkyl-radical in which the aryl and allcyl portions are in accordance with the
previous descriptions. Suitable examples include benzyl, | -phenethyl, 2-phenethyl, phenpropyl,
phenbutyl, phenpentyl, and napt ylmethyl. Heteroaryl refers to an aromatic heterocyclic group having
one or two ringS¥4h3{AHEP number of 5 to 10 ring atoms wherein at least oPeTH $H84Hd0atoms is a
heteroatom- Preferably, the heteroaryl group contains | to 3, especially 1 or 2, hetero-ring atoms
which are selected from N, 0 and S. Suitable heteroaryl groups include furyl, thienyl, pyrrolyl,
pyrazolyl, irnidazolyl, triazolyl, tetrazolyl, isoxazolyl, oxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,

oxatriazolyl, stéy asiaaabd iRyeiuieRY d8 AL RYERISIR L RYTRAs TRz D Ws henzofunapy,
isobenzofura tpﬁ_aghth?%)g,|soth|o,naphthenyl,|.ndonI,|somdolyl,|ndazolyl, benzisoxazolyl,

benzoxazolyl, ¥ OIS B PIStRTHYE HErR 8pYrarRHnadhmatmiars sermprame L
cinnolinyl, quihazd!friyEveihsniteislnwdiansbbibarexaziny | Secl.ra@dhieapd Thieeud arSusdid-pyridyl,
2-, 3-, 4-, 5- Q-4 = OF -auinelinyl, and 1-,.3-4-.5-6- 7- or S:i inolinyl. Substituted _heteroaryl
refers to the’fﬁﬁectig%r% ary %?ﬁ&s%%@%%ég 13%@38%%?0%%18’5% § d%%fg%nﬁ%ﬁ%l%resm%\;gfﬁféges by, for
example, haldtfef* X0, andyin sikekjndagtidiesmethylene, cyano, trifluoromethyl, nitro, oxo, amino,
allcylamino, and dialkylamin(r). Heterocycles include heteroaryl groups as described above as well as
non-aromatic cycliﬁél S%rou S cgntai,ning at least one hetero-ring atom, preferably selected from N, S
and O, for exampfé. &F&%{}a SR TR ORI tdts Aol samsrpgnd dre sasmiginds athiazoly,
oxazinyL isExemivyl, vkathiaRNi; omaddtA zinyk predi@yisolidingl 66 MWnA05IT6E45Y, but R is

PCT/US200ﬁ{qg};,gﬁglmgﬁ{%m@@w Eeée%b&e% %QE&FEO‘EX%&{%%@%%QU uw&%%gé%eg?eterocyclic

and alkyl portions aré in accordance with t revious discussio uitable’exa e
pyridyhnethPFORRIEoRAMRSHA desratbgintotsrappieniirprre Ryl ppcabintsnt thiM. airdtective

isoquinolinyipieifyin Grasias HiBa 3B RAROGYE IR IEHULINIRS, 2RO 5 QRIsie '@8&%8%59 or
bicyclic struc&ur%s&g:ﬂmtgﬁm% §ﬁé§ %4 carbon atoms, preferably 6 to 10 carbon atoms, wherein the ring

structure(s) Contains at 188 IR st s RS E lde fsaneals) %y clohexenyl,

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 1L, 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, C1, 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, ferz-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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cyclohexadienyl, tetrahydronaphthenyl and indan-2-yi. Aikenyl refers to straight-chain or
branched-chain aliphatic radicals containing 2 to 12 carbon atoms in which one or more -CH2-CH2-
structures are each replaced by -CI=CH-. Suitable alkenyl groups are ethenyl, | -propenyl,
2-methylethenyl’ T HREGE 8 butene, I-pentenyl, and 2-pentenyl. Alkynyl refetE P4 Ehain or
branched-chain aliphatic radicals containing -2 to 12 carbon atoms in which one or more -CH2-CH2-
structures are each replaced 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 substitutehbyisingen, &llkybiamuancionaleipRb A aMhiadigaishavnan et carbon atoms in

which the aryl partion can he substituted by. for example, halogen, | and/or alkoxy. Suitable acyl
groups incll%ne%%ykﬁﬁgﬁcg%ﬁ 70 t}b%tﬁy}ﬁﬁ%%%ﬁ%ﬁl&%%@%fgsﬁ (ﬂ%tlgﬁe radicals preferably have 1
to 3 substituents, especially 1 to 2 substituents. Preferred aspects include pharmaceutical

compositions comgising &ARPAIEkARLIR IMEIaN And A anAIRRCeNtialy apesRiahls cauier and

optionally, another active agent as discussed below; a method of inhibiting a PDE4 enzyme,
especially a7 FBBERR#HENE Y halssensiorrimadrsyyh Chrivakeronatdes 5y28p o Felgegestied herein, either
in vitro or inpyédergt ABstNBIL] cepgeiallyanaanional 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 67 WO
2005/061458 PCT/US2004/041068 impairment or decline, memory impairment, etc. a method of
treating a disease/stsaeyrmsduiaiésl-Oy Powpaad tlitkyalloxmammeah 1b3d-Oaeligin@n gevgps those

mentioned hafginmd HE-AYHRRYDES QI&@&ﬁ&%@%éﬂﬂ%@?i&ﬂ@&i?&?&%ﬁ?@ﬂt&%‘éﬁmﬁﬁ Some of

the processes which can be used are described below. All starting materials are knowh or can be

convention&iPBYAIRYBIPIRS KGR CERARY FTASHAISPTRG PNYoBRES S, e prEsMRAiFVention may
be preparedaoryentinoajivethoryeadichenahoegsseporvineheay) b usatoAreKiascrinesthelow. Al
starting matgigls AST R MOhSRNAG ARIYCRIRNAN BIERYGAIT AEaN R S 8RR

the alkyl portion is in accordance with the previous discussion. Examples include

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, and fert-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[3.1.0Thexyl,
spiro[2.4Jheptyl, spiro[2.5]octyl, bicyclo[5.1.0]Joctyl, spiro[2.6Inonyl, bicyclo[2.2.0Thexyl,
spiro[3.3Jheptyl, 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

t

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 cyclopentyimethyl.

Aryl, as a group or substituent per se or as part of a group or substituent, refers to an
aromatic carbocyelic radical containing 6 to 14 carbon atoms, preferably 6 to 12 carbon atoms,

especially 6 to 10 carbon atoms. Suitable aryl groups include phenyl, naphthyl and biphenyl.

65



The reaction schemes shown below are for illustrative purposes only and should not be viewed as
limiting the scope of the synthetic methods available for the production of the compounds described
within this application. Note that alternative methods, reagents, solvents, bases, acids etc., which are
considered standar i3, can be utilized in addition or can replace thoBE THERE MU pEre, to
prepare many of the compounds described below. HO\ 1) 1z, K,COa HO I\ 2a) 2b) C!F IF2C
O0ZH2H, NaOH OH BrNBrN 12 R50R6'0 3)R7OH,NaHnBrNiO NI R7 34 Starting
2,3-diether-6-iodopyridines 4 are prepared in a three step procedure from commercially available
2-bromo-3-Isydsartay eeingrdupd Mesudalecibe Sdadatnation gﬁmksa@%ah del\awathbyethe rSi,ﬁcation
enerates 2-bromo-6-iodppyridines 3 (Koch, V., Schnatter, S., Synthesis, 1990, 497-498). Reaction
With & sodidBy SIESREY Cbﬁ‘é’?’BFa\%‘é%eﬁzéﬁé%t S e 7 B BB 52004 041065
iodopyridinesthyl ¢@efjeil, Bolinoyadkdmmaw, DialBilardasnarroxially], Bydokd;Bkexy, Cagboett.cy2800, 2(26),

4201-4204),86 , - i ide, R02 |/ R2 / 5)R2=0H
RI-RT0 SR T e %’?@&@ﬁ xRS ARy

Arylalkyl refers to an aryl-alkyl-radical in which the aryl and alkyl portiohs are in
accordance with the previous descriptions. Suitable examples include benzyl, 1-phenethyl,

2-phenethyl, phenpropyl, phenbutyl, phenpentyl, and napthylmethyl.

Heteroaryl refers to an aromatic heterocyclic group having one or two rings and a total
number of 5 to 10 ring atoms wherein at least one of the ring atoms is a heteroatom. Preferably,
the heteroaryl group contains 1 to 3, especially 1 or 2, hetero-ring atoms which are selected from
N, O and S. Suitable heteroaryl groups include furyl, thienyl, pyrrolyl, pyrazolyl, irmidazolyl,
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, benzopyraryl,
quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl, naphthyridinyl, and benzoxaziny/1, 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-aromatic 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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NHZ R2 NO2 2:)! 7 8 Starting anilines 8 are prepared in a three-step procedure from various
2-alkyloxyphenols 5. Thus phenol 5 undergoes reaction with an alkylhalide in the presence of a base
such as K2CO3 to yield substituted dietherbenzenes 6. Nitration reaction generates nitrocatechols 7,
which are subs¥§UiMYsdefticed by catalytic hydrogenation over Pd/C to pré&Gaas¥fbeibriding
anilines 8. R1 0 7) NaBH"MeOHR1iT5 + HH-RR2NHZ"'R2/N R3 8 Or 10 NHZ O 7) NaBH4,
McDH FIN R3 R4 J~HR R4 11 12 Reductive animation between aniline precursors 8 and
aldehydes 9 provide key intermediates 10 in high yield. Alternatively, secondary amines 12 are formed

by reductive aminaienobpiveanaelnes bhassaldehbydrsSup MR ARHOEAASSIic and alkyl

6' + HM: P(tBu),,HBF4 0 N.1 R4 O N NR3
E?Z) L1J28 2RO704 iqlflog%él)leggo(r)dla?n%e%/?tfg%%kggigoﬁsa fs%tlilssl?ons Smtab{:; examples are pyridylmethyl,

thiazolylmethyl, thienylmethyl, pyrimidinylmethyl, pyrazinylmethyl, and isoquinolinylmethyl.

Partially unsaturated carbocyclic structures are non-aromatic monocyclic or bicyclic
structures containing 5 to 14 carbon atoms, preferably 6 to 10 carbon atoms, wherein the ring
structure(s) contains at least one C=C bond. Suitable examples are cyclopentenyl, cyclohexenyl,

cyclohexadienyl, tetrahydronaphthenyl and indan-2-yl.

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

Alkynyl refers to straight-chain or branched-chain aliphatic radicals containing 2 to 12

carbon atoms in which one or more -CH,-CHs- structures are each replaced 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 2 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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R3 Be) Pd2dba3 NaOH R2 /Br+ H 1 P(tBu)3'/N.R3 R4 1 4a12 R4 13b R1 R5 Br,l] 8b) Pd,dba3
NaOtBu R1 R5 i+ P(tBu),.HBF4 R2 / N'R3 R2 /R3 H Ra 10 14 15 R4, Buchwald N-arylation reaction

between reductive amination product 12 and 6- iodopyridine 4, bromobenzene com$ound 12a, or
reductive anunéﬁ]l‘())ﬁoﬁﬁ%h“c’? 10 and an aryl- or heteroaryl-halide 14 provide§) ?yﬁé Qﬁé?él&??d
intermediates of the general type 13. 14 and 15 respectively (Hartwig, J.F., Kawatsura, M., Hauck,

S.1., Shaughnessy, K.H., Alcazar-Roman, L.M., J. Org. Chem., 1999, 64, 5575-5580). Compounds of
the type 16 where R1'is CO2tBu can be converted to the corresponding acid 17 by stirring in a
solution of 28Yaifidiorldeehhe/\haRofR 4misainidn ofy Glaeind deif el d Sdifast iR areduissemoved

by treating it HCI to provide the tetrazole compounds of type 1%‘Gr.eene, T.W., uts, P.G.M,,
Protective gyo%lgg%ﬁc%‘?glér%cagifﬁ?ﬁ%s?,‘gl’hal?ldnl’:l%ﬁti%ﬁ;’%%%ﬁ Wf@/’% one, Inc. New York, pp. 49-54
and 404-408). 70 WO 2005/061458 PCT1US2004/041068 R1 R5 R1 R5 11 9)20%TFA| R2'~ N R3

10) 3N HCI R2r / NpR3-RGif¢o HeRA e CRAAA b SRR bR AT T HRe baagle 19) R4'=
tetrazole R1 R5R1 R5 ) ) )
processes which can be used are described below. All starting materials are known or can be

conventionally prepared from known starting materials,

The compounds of the present invention may be prepared conventionally. Some of the
processes, which can be used, are described below. All starting materials are known or can be

conventionally prepared from known starting materials.

The reaction schemes shown below are for illustrative purposes only and should not be
viewed as limiting the scope of the synthetic methods available for the production of the
compounds described within this application. Note that alternative methods, reagents, solvents,
bases, acids etc., which are considered standard in the art, can be utilized in addition or can

replace those mentioned here, to prepare many of the compounds described below.

2a) R6Br, K,CO,, DMF

HO HO
| A 1) I, K,CO,4 m 2b) CIF,CCO,H, NaOH
— P
Br”™ N7
2

-~
AN
RB/O AN R6 |
' 3)R70H, NaH -
Br 7 ! (I) N !
R7
3

Starting 2,3-diether-6-iodopyridines 4 are prepared in a three step procedure from.
conumercially 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-

68



rl i R311)20% TFA R2 A®N 12) PhSO2C" Pyr., DOM R2* NR3 N" N LRo LRo 20) R8L = Bee 21)
R8L = H 22) R8L = PhSO2 Boc-protected piperidiines 20 are unmasked by treating with 20% TFA in
DCM to generate piperdine analogs 21. These piperidines undergo reaction with various acid
chlorides and SUftaf{A/eHibides to provide targets such as 22. R1 R5 R1 ~ REIASPRE&U98H,, EDCI,
11 R2 AN ' DMAP,DOM R2 ANR3 | CO2H CONHSO2Re 17 23 Alternatively, acids 17 undergo
reaction with various arsine compounds to generate sulfonylaminocarbonyl targets 23 by coupling
reaction with a sulfonamide in the presence of EDCI and DMAP. 71 WO 2005/061458
PCT/US2004d44aRRs B3tsred, may Redinsiomesipamides A6 thieugh a threpssiem procedure via
hydrolysis |6§ LiCéJ%riqn a mixture of THF-MeOH-H20 to provide acids, which were converted to the
corresponc;% %u:zl I%%ﬂ}é%%%bCM, and finally to amides 16 by the treatment with various amines.
R1\14) UGH R1\ 15) COCI2 R2/NR3 16) NHRO9R1IO R2/N R3 11

R6
o RE S RS
RE” :@ 4) BrR7, K,CO, :@ 5) HNO,, Acetic anhydride
R2 R2
5) R2 = OH 6) R2 = R70

O _ARE RO
o, e "L

R2 NO, R2 NH,

7 8

Starting anilines 8 are prepared in a three-step procedure from various 2-alkyloxyphenols
5. Thus phenol 5 undergoes reaction with an alkylhalide in the presence of a base such as K,CO5
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 0 7) NaBH,, MeOH R
.
H Ry _R3
R2 NH, R2 N
8 9 H
| o 10
Q
NH, By 7)NaBH, MeOH 1 -R°
Re T [ —_— |
H™ R, R4
11 9 12

Reductive amination between aniline precursors 8 and aldehydes 9 provide kess

intermediates 10 in high yield. Alternatively, secondary amines 12 are formed by reductive

amination between amines 11 and aldehydes 9.
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R4 R4 24) R1 = CO2Me 16) R1 = CONR9R10 Many of these synthetic procedures are described
more fully in the examples below. One of ordinary skill in the art will recognize that some of the
compounds of Formula (I) and the specific compounds listed above can exist in different geometrical
isomeric forms. WP 24&itdA%some of the compounds of the present inventior? B854 8AESr more
asymmetric carrion 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 isomers,

diastereomic mixturespracernates, nonracemic mixtures of en%]f , and substantially pure and
pure enantiomers, Sfe m spopmoﬁhe%f@%%?lﬂéﬂﬁ@ﬁtion. Sulstantially pure enantiomers
contain no more than 5% wwof the cqhespandlﬁgﬁpp_o‘_site enagtiomer, gr/e erably no more than 2%,

most preferably no mare than 1%, The gptical isomers can be obtéined by#ésolution of the racernic
mixtures according to conventional processes, for example, by the foramation 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/Bt ical differencgs by, mgthodsoknown 6 skilled in the art, for example,
by chromatography o 'onaT"cry‘%"faIIizatiom(tmlnﬁ optically actm SKr acids are 72 WO
2005/061458 PCT 1S2004/541068 ¥hen fiberatedfrom the separated Eiastereomeric salts. A
different process for sepfaration of offtical isomers involves the use of chiral chromatography (e.g.,
chiral HPLC columns), with or without conventional derivation, opti%‘%ﬂly chosen to maximize the
separation of the enantiomers, Suitable chiral HPLC columns are manufactured by Diacel, e.qg.,
Chiracel OD and Chiracel OJ among many others, all routinely selectable. Enzymatic separations,
with or without derivitization, are also useful. The optically active compounds of Formula | and the

specific compoundg/isted gbove can liKEWisetedpbiginetby chir ses utilizing optically active
+ P(tBu),. HBF,, [ n
A
R2 R R2 N
H R,
10 14 @
15

R,

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 targsts 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 R;’ is CO;tBu can
be converted to the corresponding acid 17 by stirring in a solution of 20% TFA in DCM. When
Ry’ is a THP-protected tetrazole 18, the THP group is removed by treating with 3N HCI 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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starting materials. In addition, one of ordinary skill in the art will recognize that the compounds can be
used in different enriched isotopic forms, e.g., enriched in the content of 2H, 'H, 1"C and/or 14C. The
present invention also relates to useful forms of the compounds as disclosed herein, such as
pharmaceuticallyy A2e&HaHRE salts and prodrugs of all the compounds of the BFE£BSR0GHKEEHN.
Pharmaceutically acceptable salts include those obtained by reacting the main compound, functioning
as a base, with an inorganic or organic acid to form a salt, for example, salts of hydrochloric acid,
sulfuric acid, phosphoric acid, methane sulfonic acid, camphor sulfonic acid, oxalic acid, maleic acid,
succinic acid and cigjc acid.fg3harmaceutically acceptable saltssqlso inghede those in which the main
compound functions as id and is reacted)with A appropria form, e.g., sodium,
potassium, calcium m, eRgnmonium 1ayeiNekmline salt%z Hase-skillegin the art will further
recognize that acid%2ddition salfs of the clammed—competfres may be prepared by reaction of the
compounds with the approprigteNnorganic or organic acid via. any of a ngfmker of known methods.
Alternatively, alkali and alkal arth metal salts are prepared by, for e e, reacting a compound
of the invention with the approp @te base via a variety of known methods: Re following are further
examples of acid spiginalgamsphe obtained by reaction with inorganic.or gr?nic acids: acetates,
adipatos, alginatesygyitiatesHaspasiaies, benzoates, benzenesul ggggfi%gg%tes, 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, 73 WO 2005/061458 PCTIUS2004/041068
pectinates, persulfates, 3-phenylpropionates, picrates, pivalates, propionates, succinates, tartrates,
thiocyanates, tosylates, mesylates and undecanoates. Preferably, the salts formed are
pharmaceutically ggceptabie for administration to mammals. Howeve&5pharmaceutically unacceptable
salts of the compound$ aresuitable as intermediates, for exaﬁqmolating the compound as a

~

: 11) 20% TFA
salt and then convgstirg A RBack 12) PhSO,0I, Pyr., DCM TN

. ®

| N
LR, LR,
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.

R1 RS R1 R5
m R3 13) R8SO,NH,, EDCI, m _R3

R2 A N DMAP, DCM R2™ A N

3

COH CONHSO,R,

17

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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to the free base compound by treatment with an alkaline reagent. The free base can then, if desired,
be converted to a pharmaceutically acceptable acid addition salt. The compounds of the invention can
be administered alone or as an active ingredient of a formulation. Thus, the present invention also
includes pharm&¢etfEAsébihpositions of compounds of Formulae | or the cGPYSHYS/ &bk ically
mentioned above containing, for example, one or more phannaceutically acceptable carriers.
Numerous standard references are available that describe procedures for preparing various
formulations suitable for administering the compounds according to the invention. Examples of
potential formulations and preparations are contained, for example, in the Handbook of
Pharmaceutical Excipients, American Pharmaceuytjcal Association (current edition); Pharmaceutical
Dosage Forms: TaBISES 1 FaB% P SART Rt 4 eé&ﬁ\%’é?ﬁg,%e?j%%g)ﬂﬁﬁﬂl@ﬁ? %A B EEEd by
Marcel Dekiketh IhtOFasveethasuReofi GIBN&DHaHya¢e yttorld S etbirc agh{ér tivareQsakeaeld ar), the
1553-1593 (qurent.adijany Imdsiolhsiiianagies o' SRES R Gen. e compannds,eline
present invention can be administered to anyone requiring or dﬁesmnd/ éfln Ibition, and/or
enhancemefit®fScognition. Administration may be accomplished according to patient needs, for
example, orally, nasally, parenterally (subcutaneously, intravenously, intramuscularly, intrasternally
and by infuﬁgn), by inhalation, rectally, vaginallg, topically, locally, trang%germally, and by ocular

administratioh. Mariots, solid oral dosage formd ¢akiBE used for admini Qg tompounds of the
invention includi ; soli%éorms as tablets,1 5842 ca sules, caplets, g s, lozenges and
bulk powdergy of the present inOE NSRS be administesed ined 74

WO 2005/061458 PCT/U%OO4/O41068 with various pharmaceutically acceptable calriers, diluents
(such as sucrose, mannitol, lactose, starches) and excipients known in the art, inclu ﬁg but not

limited to suspsﬁfi;gg__a%@me solubilizers, buffering agents, binders, digg)trgramtsnpresergatives,
colorants, flavorants, lubricants and the like. Time release capsules, tablets and gels are also

advantageous in administering the compounds of the present invention.

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

One of ordinary skill in the art will recognize that some of the compounds of Formula (I)
and the specific compounds listed above can exist in different geometrical isomeric forms. In
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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Various liquid oral dosage forms can also be used for administering compounds of the invention,
including aqueous and non-aqueous solutions, emulsions, suspensions, syrups, and elixirs, Such
dosage forms can also contain suitable inert diluents known in the art such as water and suitable
excipients knowWH? A& 4 8uch as preservatives, wetting agents, sweetendiST/¥E8H44e8s well as
agents for emulsifying and/or suspending the compounds of the invention. The compounds of the
present invention may be injected, for example, intravenously, in the form of an isotonic sterile
solution. Other preparations are also possible. Suppositories for rectal administration of the

compounds;@f #iRRrES &L RYCEHAMRAMAG RIGRAEhIY MIYIAGHhe HeRROMpE:pianssttable
excipient such as cocoa butter, salicylates and polyethylene Q%cho s. Formulations fir vaginal
administratfH{E B %@W@fﬁ%ﬁ%ﬁ?ﬁjﬁ%‘fﬁ’ﬁ@ﬁ? By Ehish SR %?ﬁr",%s %atg%rmula
containing,\?ﬁt_hxdxﬂﬁmmithﬁlateﬁimﬁng;eﬂiﬁmﬂlﬁmp_beﬁmﬂaﬁb&mﬁwiﬂaﬁsaﬁaﬁmkmﬁm in t_he art. For
topical admipigiaian 'We,pIAMAGE visal COmRSUIon ANDRIGIHF TR Of RS ASIRNS
liniments, lotions, emulsions, suspensions, gels, solutions, pastes, powders, sprays, and drops

suitable forGhiraiai S auerneonme sithere gl rediinshisisstablspi Earaaatin paisann RS &ithedive

transdermajaaRpinigsalianKe (aaNSIIEp A IRasHe thabpalabes roeiRRal IRy giéemr suitable for
administering via inga!ation also ca%ge mage. For %xamﬁxle for reatmth of disor 1ers af the
respiratory TPRROMEs H5HRH BT AR UBFISG B5 REIRVERE AL S eSS HR RS TR ion in the

form of a petardiag (eagprisiicronized) or in the form of atomized solutions or suspensions. The aerosol
formulation can be placed into a pressurized acceptable propellant. 755 The compounds can he
administered as the sole active agent or in combination with other pharmaceutical agents such as

other agents usedfiidfiéqreannehtoinesy skl d hpaieeer fyise e ceanoees 6PpeyERtss, e.g.,
other PDE4 infiRitonis LRl M0 Teios ke rsrined eigi G odisii s ddenositerreaita, modulators,

ampakines, NMDA-R modulators, mGluR modulators, cholinesterase inhibitors (e.g., donepezil,
rivastigimine, and glanthanamine), and selective serotonin reuptake inhibitors (SSRIs). In such
combinations, eadhaptesenirigredientatarretea tmisistdredssrtithe rmapoundancdisvithethiasdraisual

dosage ran&ﬁl%s%ﬁagﬁﬁ&ﬁ]&%@sﬁ%ﬂbqg SA8%nd prodrugs of all the compounds of the present
invention. Pharmaceutically acceptable salts include those obtained by reacting the main
compound, functioning as a base, with an inorganic or organic acid to form a salt, for example,
salts of hydrochloric acid, sulfuric acid, phosphoric acid, methane sulfonic acid, camphor
sulfonic acid, oxalic acid, maleic acid, succinic acid and citric acid. Pharmaceutically acceptable
salts also include those in which the main compound functions as an acid and is reacted with an
appropriate base to form, e.g., sodium, potassium, calcium, 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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range. The present invention further includes methods of treatment that involve inhibition of PDE4
enzymes. Thus, the present invention includes methods of selective inhibition of PDE4 enzymes in
animals, e.g, mammals, especially humans, wherein such inhibition has a therapeutic effect, such as
where such inhiBftid¥4}#r8lieve conditions involving neurological syndrom®&§TASAWH 8 |0ss 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,afthgabjlinsieriearn _newipiosmatian andier theaiarbibinracallareviass kieamed
information. Memory impairment. is_a primary symptom of dementia. and can also be a symptom

associated WBTEIRTS dRSYIRLES WesKIoHR ALPAIEi&RAES: schizophrenia, Parkinson's disease,

Huntington's disease, Pick's disease, Creutzfeld-Jakob disease, 11V, cardiovascular disease, and

head vauma as el aaAeticlaiedsaglive eios. Rananlan.e dsasgaiiaugude memory

loss and additional mte%l%?%%ua Impairment sg’parate rom memory. The present invention includes

methods forEay Bemae.fenae HeilyHasspanpulimebarramperrds efccuisblamg. Dementias
are classifigg@prArEiRgte thehplaseiRniRehdlniruradeIsne alive dermpnias (@ dsaiizirimer's,
Parkinson's disease Hunt{i}rﬁ(t}on' disease, Pic;l%s disﬂe%sfz% vascular %e ., Infarcts hemfgrrhage,
cardiac disO AR RS TR P ARE KRSEITHE S AL P BB R PRI R b Disease,
multiple scliesdsih braonvatied &g phabtiacatitedin atoepabde tcad siiitobrain injury), infectious (e.g., HIV),
genetic (down syndrome), toxic (e.g., heavy metals, alcohol, some medications), metabolic (e.g., 76
WO 2005/061458 PCT/US2004/041068 vitamin B 12 or folate deficiency), CNS hypoxia, Cushing's
disease, psychiatd&g&eWpaepteekiba mkatisabbmramiaIsisid rvBrceasIRIRE Ve igisded Rlihvention
includes methedRdon dealingiwiticRemaniRssse e HRmsReEbiR dRpbitiogs pild cognitive

impairment (MCI) and age-related cognitive de((:fine. The Present invention includes methods of
weatment 6P PRETREN MASEPER S e okiRp B f gy mentoned above corfaing.fo
example, one or more pharmaceutically acceptable carriers.

Numerous standard references are available that describe procedures for preparing
various formulations suitable for administering the compounds according to the invention.
Examples of potential formulations and preparations are contained, for example, in the
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, capstles, caplets, granules, lozenges and

bulk powders. The compounds of the present invention can be administered alone or combined
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In another application, the invention includes methods for dealing with memory loss resulting from the
use of general anesthetics, chemotherapy, radiation treatment, post-surgical trauma, and. therapeutic
intervention. The compounds may be used to treat psychiatric conditions including schizophrenia,
bipolar or manit*@ePfE&SHA® major depression, and drug addiction and morpHifdldaédste. 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 neurodggieRiaHEpHEeSHINEOM ARy HIREASELE, INiBmiNCIENg siiekensRifal eRuddniury,
Alzheimer's dis ass)g, multiple sclerosis, amylolateroselerosis A,I.Sé, and multiple systems atrophy

(MSA). ThuSiRgELEH S CE it B PR 8 R FEn O R R R iPREFREAGAERRTes methods of
treating patisvitbitinéfesinditidmg meaemobmidapaiistantdus, tprcferexasspleloriizd) gimeraatdisease, multiple
sclerosis, a r rosis (AL tipl te tro MSA), schizophrenia, Parkinson's
disease, Hu@%ﬁé%%? gi%%)@é? égﬁs‘%r |§%§%§f %%U@%%af%%s( fgeéle%ge%%ﬁadg&é%g%iﬁTaybi syndrome
(RSTS), deprisisisringithg chendunatphshepreteat iBpmtPeord injury, CNS hypoxia, cerebral senility,
diabetes associated cognitive impairment, memory deficits from early exposure of anesthetic agents,
multiinfarct demengja and other neurological conditions inclyding acute neuronal diseases, as well as
HIV and cardiovasttisrsdigBisual QuHRSHEMY Shtitsta g dhr sreasis e sompares shilbund
according tonvertivalasdiutingraptnm ace uticalyos eplainess attshere ahispdrei conyoupzdsndf the
present inveelﬁt}}%. R ' e . of treati atients, suffering from disease states
characterized by d?é%eio% ) %ﬁ@g\%ﬁﬁ%é@@g@%@g& %‘ﬁﬁ%ﬁ%ﬁ?‘}mg %’S&Et/é%cflﬁgw .
PCT/US20002tbE crsiicsthpoiivschnas sechasusetroatives psyioiensharadsterized by elevated
levels of PDfforf@s, exaen!es ag%ﬂ@uﬁrf@l&mﬁﬁgemmig@p&mhgﬁén%%?o&%rsﬁﬁi%mieﬁ.
depression, gnd deore%(s?io_ associated Wit_h?ﬁg%/c iatric angt eurological disorders. The compounds
of the presentifIBRTSAEH KRB BET LRGTH N SR A% s i??d fgmiravenously, in the form

of an isotonic sterile solution. Other preparations are also possible.

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

such suitable catriers 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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suffering from obesity and in treatment methods for neuronal regeneration or neurogenesis. As
mentioned, the compounds of the invention also exhibit anti-inflammatory activity. As a result, the
inventive compounds are useful in the treatment of a variety of allergic and inflammatory diseases,
particularly disease states characterized by decreased cyclic AMP levels and/or elevated
phosphodiesterase 4 levels. Thus, in accordance with a farther embodiment of the invention, there is
provided a method of treating allergic and inflammatory disease states, comprising administering an
effective amount oflaccompoudslcacbe rdimgritcredram thas(l); otivé tgenicomponhuastlistediabbwe, or a

pharmaceutiﬁﬂ%@&&ﬁ&@@@%ﬁ%ﬁﬂ%@&@%@lﬁ%@%ﬁ&%@éﬂ&ﬁluﬁsdgﬂﬁtbmﬂlpsi}mmmchitis,

chronic obstructive pulmonary disease (COPD), atopic_dermatitis, urticaria, allergic rhinitis, allergic
conjunctivitis™BFHEPEBRTH ACRRTER s EfiopARTC TR ArbSHis el mishanmel MiRskeTy ot stEe
rheumatoid atithgitisdseptic shogls tedrative eolpikindSrdvirsadisease]aeperGhiGminjuiytatthe
myocardium and,prain.chipnie,a'eenionentie. endaloxi shask, adulLreshialony distress
syndrome, cystic flfgross, arterial restenosis, artherose erosls,%keratoas, rheumatoid spondylitis,
osteoarthritiSeprasig cupire tasi FemtisS Rnd b isB SATBRIAichfo pie stsstit Bt siva) delisease,
chronic obstretiviesierdmamar mdiseasacdaxie e alergiscentasct 6cZamabalopit aszamaageborrheic
eczema, lichen simplex, sunburn, pruritis in the anogenital area, alopecia areata, hypertrophic scars,
. . ran . . . .
discoid lupus el%/ethematosus, systemic lupus erythematosus, follicular and wide-area pyodermias,
endogenous and exogenous acne, acne rosacea, nggh]et's disease, anaphylactoid purpura nephritis,

inflannnatory bowel 'Gi8EasY, WEREN BT RfGImsladse roads efdserbnmridbindrupieasb®iinsfnnnune
diseases aneiire:leyRBEhinhibitats daritreatiog iasiimanehoaniss bieaehitishipsiiagispaiergic rhinitis,
and other inflammatory diseases, and for inhibiting.tumor necrasis factor, are known within.the art.
Soe. o WO B T BB g A R S S e A e s e,
and US 5,935{878 squhesevisfe rapt s RS0 0a sy it e esaaid ifoys datelniniieyr PREs] 8Ynisition activity,

and methodsyfer synbesizirehsH6R CRpRRUNUS [ReeRtR disslosuiasRt dhasasdocuments are
hereby incorporated %&1 ' e used to prevent or ameliorate osteoporosis,

reference. PDE4 inhibitors may
25 an antibiotun B LIRS ITIESY RS ULy THBSTAL RIS LrEORSRES of AU HtMbrosalerotic

lesions, to 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 leam
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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treat rheumatoid arthritis (RA), for long-term inhibition of mesenchymal-cell proliferation after
transplantation, for treatment of urimuy obstruction secondary to benign prostatic hyperplasia, for
suppression of chemotaxis and reduction of invasion of colon cancer cells, for treatment of B cell
chronic lympho&i¢1&UdHf (B-CLL), for inhibition of uterine contractions, BHEIME W6 monary
vascular ischemia-reperfusion injury (IRI) , for corneal hydration , for inhibition of IL-2R expression
and thereby abolishing HIV-1 DNA nuclear import into memory T cells, for augmentation of
glucose-induced insulin secretion, in both the prevention and treatment of colitis, and to inhibit mast

cell degranwiatinin. Bileocampoistiscad ) €ENEisaitikinyentignocam fesadinyoisiaie deas, thersaliemactive
agent or in Lam inatiﬁ)rn r'bth %ther harm1 &eutical agents such as other agents used in the treatment

Wi
of cognitive |mpca|rZo ent andior inthe treatment of psychosis, e.g., other PDE4 inhibitors, calcium

channel blockers, cholinergic drugs, adenosine receptor modulators, ampakines, NMDA-R

modulators, mGLyRJpRdHptarsxaRdEhRiReRtaaReiP RIS RrneARRS REZ LopiaRigimine, and

glanthanamine). In such combinations, each active ingredient can be administered either in ~
accordance fFPKe iPelatinedpld seerittapparpsabNEio o ageueliaberaye pdrginer fibdosages of
the compoundsuaifitiventiresachifesenitbode epeadmpnfoaneamnety Rhfaciass: 486 udngdhaspadicular

syndrome t%l%? o%ﬁ%%tg@

| B AL aldbe BYMRIoman e (R W Rl SAMMSHANA e Teguency of the
dosage interval, p rticular compound utilized, the ™ efficacy, 10 c‘(x)’fogy proﬁ?’e, p‘%arma Kinetic
profile of thE¥Bssenel sangreh enspisinsslsmmyerdpletediotiendivetaeitc poshmegicabtisoma, and
consideratignsagdyd camRertsls 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, chkpmmpﬂendh @&&-&@@smgwd@gyphﬁei@tﬂmﬁtﬁﬂxslﬁqmw@édmygﬁlﬁéﬁi@ .
20051061458, BRI SA004I041068, genecial 0 010 molkolday, Unitdosage forms can contain, for

example, 0.1-50 mg of active compou or Intravenous-a n, the compounds tan be

administeretGee SRIBRS WISl b anee sgkelninessd SEAEkbinbikifest, dor kscaspble 10BORANB Heleg/day,
preferably Qf¥0drek@nt 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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mg/kg/day, especially 0.01-1 mg/kg/day. Unit dosage forms can contain, for example, 0.1-10 mg of
active compound. In carrying out the procedures of the present invention it is of course to be
understood that reference to particular buffers, media, reagents, cells, culture conditions and the like
are not intende @YWy, but are to be read so as to include all relatePETEIERAN/MESSNe Of
ordinary skill in the art would recognize as being of interest or value in the particular context in which
that discussion is presented. For example, it is often possible to substitute one buffer system or
culture medium for another and still achieve similar, if not identical, results. Those of skill in the art will

have sufficigqt kpyledae oh Suehmevsiams aed Baﬁsgegpmﬁéta@z@é 19 BRvabievaEh o pwrdye

experimentation, to make such substitutions as wi timally serve their purposes in using the
methods an pFSEERFre HRE SSRBE R SPT hr 84 inteRifo ATRARSHON BRI HErESEr Y by way
of the followdagrdasiod isssticigtea xath pisshisapplyingiibie gdiaCWisoidef 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 followinfhexampiasdadiithnpessniiasatoseufais bpserrematinddafreeticarstipniand,

unless othepwisgipdicaied4 RAISARMBRIASAIARES BIS QN NEI HYrEhRi GNIF QisigRues of all
applications, patents and publications, cited above and below, are hereby incorporated by reference.

EXAMPLES Example 1 2-Brolno-3-hydroxy-6-lodopyridine To a mixture of 14g of
2-bromo-3-hydrox ynisitien¢8 (it nonipuaisch PSS @hKACA3 ¢(hibitrmmiahfimiQonylaafwitgater at room
temperature, f % 2 % mmol).j 80 WO 2005/061458 PCT/US2004/041068
portion. TheAgﬁ?J%%gv?g%%i})i%g&%;% r% grﬁl}%n%é%l}%ﬁgﬁeﬁe%%%%cﬁfm@éﬁeﬁﬁgﬁ%a With 3N

HC1(aq) to WHammatpredigasgesyasionatiodisspsoataiemabaraeiaoreany drastaees artioalP (eods mL), 2M
aqueous soghurpy kisiiie (RA b dicARFAWAIRK LLOCAL) in accordance with a further embodiment of

the invention, there is provided a method of treating allergic and inflammatory disease states,
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, inflanumatory 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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The solid was dried in vacuo to give 16.lg of 2-bromo-3-hydroxy-6-iodopyridine as a tan solid. 1H
NMR (300 MHz, MeOD) S 7.57 (d, J=8.3Hz, 1H), 6.95 (d, J=8.3Hz, 1H). Example 2A
2-Bromo-6-iodo-3-methoxypyridine To a mixture of 16.1 g of 2-bromo-3-hydroxy-6-iodopyridine, and
7.0g of K2CO3 in 35 mL DMF was added 11 mL of iodomethane and the mixture was heated to 100
C for 2h. The mixture was cooled and 150 mL of water was added and the solid was collected by
vacuum filtration. The solid was washed with several portions of water and dried in vacuo to give
15.79g of 2-briohipieniediyiB-raetmetypiridinemissizan SehdonppiNRIBCOIHECMaBBDYS 7.70 (d,
3=8.3Hz, 1H}yo% bc(ehITBAHRrH I Bhrs i hBxample 28

2-Bromo-3-difuoromethoxy-6-iodopyridine To a solution of 5.0 g (16.7 rnmol) of
2-bromo-3-hydroxy;f-iodgpyridine in.300 nrL. of DMF was, added 7.6 g (50 mmol) of sodium
etorodiuoroasetid A DTG T & HEL LR 1B Tn scheh S5 et e e 0 55
with stirring foeatiBehbeirsardmicesitiaatdisepiazacuebilainted wdsterb O nil adfeiopolorael eseracted with 2 x

15hO 2 iL of Et@%%@é%ﬁa&ﬁ@ﬂ?iﬂ&@s Em@r?%@oqua&glm Yﬁﬁ[@ltﬁﬁﬂ@ﬁgé@%ﬁ:ﬁﬁa@é@l 401 8pfierugeproduct
which was purified by .chromatography over SiO2 using a gradient elution going from 2%, EtOAc in
T B e AR

hexanes to 484" B HEXERERTD BrBVIAE 8% (B8RRI & demen P yperplasia,

2-bromo-3-diftusroprethoxf-Gxotopys minedagiangdlmyeelfove fGibldd IR ¢BO GoM HainCDCAB) S 7.68 (d,
J=8.3Hz, 11 'élali Zh%l@y%fzﬁc)%?gc I%Wm%%ﬁ—@fqﬂf %gr Hrkiedd )cn(ﬁzer?lw cm%k%,%o attenuate

2-Cyclopentyloxy-6-iodo-3-methoxypyri dine To a mixture of 1.0 g NaH (60% mineral oil dis]i)ersion) in
8 mL DMF aPrBtHARperauiehFRe tarefilg datsy B nibrsrfaidpdrtitin Ghd iRitithalre was
allowed to stifL_foRr lxpicssomaite mpebataieli sAiso Mo NN A. B B 0fiddoronno-Gendn-3-takihfoxypyridine in

DMF (2 nl) s, 81, WO 20051061453 PO TAR2004041 068, R0, BRhiNG it g heated to
100 C for 2h. T%e mixture \%/as cooled to room
colitis, and to inhibit mast cell degranulation.

The compounds of the present invention can be administered as the sole active agent or in
combination with other pharmaceutical agents such as other agents used in the treatment of
cognitive impairment and/or in the treatment of psychosis, e.g., other PDE4 inhibitors, calcium
channel blockers, cholinergic drugs, adenosine receptor modulators, ampakines, NMDA-R
modulators, mGluR modulators, and cholinesterase inhibitors (e.g., donepezil, rivastigimine,
and glanthanamine). In such combinations, each active ingredient can be administered either in

accordance with their usual dosage range or a dose below 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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temperature and partitioned between Et20 (100 mL) and water (100 mL ). The organic layer was
separated, washed with brine (50 mL), dried (MgSO4), and concentrated in vacuo. The residue was
purified by column chromatography eluting with a linear gradient from 0% to 10% EtOAc in hexanes to
yield 4.0 g of 2-8ERIPEAto%y-6-iodo-3-methoxypyridine as a tan solid. 1H NFRUEHE 1498 MOOD) S
7.18 (d, J=8.11-1z, 113), 6.71 (d, J=8.l14z, 1H), 5.42 (m, IH), 3.81 (s, 311), 2.0-1.8 (m, 211), 1.8-1.7
(m, 4H), 1.7-1.5 (in, 2H). The following compounds were prepared in a similar manner as described
above. a) 2-Cyclobutyloxy-6-iodo-3-methoxypyridine b)

2-Cyclopropyghueinoxyn6-iodagAmein oxypyiidine f@}a&, SR IRBNQWre-aAeRY 0. 1iBe ) of active
2-Cyclopropylmethoxy=3-difluoromethoxy-6-iodopyridine e .. o

5 Duorom A S B s can he i el o
6-lodo-2-(2 1l drgegemeith drganariditekbot) far Biflompieri Shio ) -B gt alay Brpfogy) Pytidine i)

2-CyclobutyloxysAreiflorametnowy-Brdqpaidingid dosage forms can contain, for example, 0.1-10
6-Iodo-3-mﬁ?o>%&%{(%%)-tetrahydrofmran-3-j§jl]oxypyri ine k)

6-lodo-3-mEB LIt IRAISfuran-3-ylJoxypyridine Example 4 2-Cyclopentyloxy-5-fluoroanisole To
a mixture of 4-fluoro-2-methoxyphenol (5.0 g, 35 ntmol) in 100 nrL acetonitrile was added K 2CO3 (10

g, 72 mmol) and bromocyclopentane (10.7 g..72 mmol). . The mixture was heated to 65 C and stirred
for 18 h. The mixﬁjrnreC abrvriiﬁ %gﬁ;tﬁ%en%r& %ép%]\/rvee%(fl té?z%e Oy St %8\?&0 Oerbﬁ?_}].n%{%mé)t%er layer
was separatest rofersheitowatisiins buffers. (MrdBOa) N, csHsanttare domsdgives $@ geolike are not

2-cyclopentyipxiea-iuey oanisele ss.a yolewalsTheldlawipaicRmpaunds R g AgRared in a similar
fashion as de ,cribqu hove. Fg% 2-C1§clopen_tylox -3-flu?roanlsole b% 5-Chloro-2-Cyclopentyloxyanisole
c) 2-Cyclo pgm%f- l_i H Wﬁ/ TEQ |t recognize as bemng o nterest or value in the particular context in

which that discussion is presented. For example, it is often possible to substitute one buffer

system or culture medium for another and still achieve similar, if not identical, results. Those of

skill in the art will have sufficient knowledge of such systems and methodologies so as to be

able, without undue experimentation, to make such substitutions as will optimally serve their

purposes in using the methods and procedures disclosed herein.

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 mmol) in one
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82 WO 2005/061458 PCT/US2004/041068 Example 5
1-Cyclopentyloxy-4-fluoro-2-methoxy-5-nitrobenzene To a solution of 2-cyclopentyloxy-5-fluoroanisole
(2.10 g) in 15 mL of acetic anhydride at 0 C was added drop-wise 0.90 mL of 70% nitric acid. The
mixture was wathet4tdéih temperature and stirred for 0.5h and then carefGIUSRWHARYEE with
saturated aqueous NaZCO3. The solid was collected by vacuum, filtration, washed with several,
portions of water and dried in vacuo to give 2.3 g of
1-cyclopentyloxy-4-fluoro-2-methoxy-5-nlitrobenzene as a tan solid. ' I3 NhMR (300 MHz, CDC13) 6

7.57 (d, J=7p3ttan 1 irHe nfix (@ thad Sthée@ BtZoblihiethd G diite Idr 1) BAR AR M nutaiibed $lin SN)- The

followi d in a similar fashion as described above. a) 2-Cyclo
eontgmlyf-gg%@(ﬁgbf%g r:c%)]riﬁ%%r% Bigﬁ?ge??zlf)c)t%a&ﬂ@? W%ﬁ&rﬁ%ﬁo‘%@?—%&&%ﬁﬂ%benzene
c) I-Cyclome@qm&amﬁM@ﬂfj@(&ﬁhﬂb)em@mteEmp’aﬁ)ﬁ
5-Cyclopentfgrilig r&iédqﬁes;w&'ﬁ%el Al § %%@H)Ql%%%?%ﬁ%ﬁ&iodo%?%%e taos _a[ 6361 soli

5-cyclopentylox -2-f|uoro-4-methoxin|trobenzene in 50 nn was mgd10%
palladium ommﬁﬂm Wad! SHakehitea EHBE-PSi(AytT®GER. 16D 3h. The suspension was
filtered through celite and the celite pad was washed with several portions of EtOH. The solution was
concentrated in v CY0 to yield 2.0 g of 5-cyclopentyloxy-2- fluoro-4-methoxyaniline as a yellow oil,
which was nyoxfapl)ntﬁlﬁe(éfurther, The following compounds were prepared in a similar fashion as
described abdirema)Bigypclometityiypyrifieoro-4-methoxyaniline b)

2-ChIoro-5-%ciqgﬁa%@fwé1ng%@W@ﬁuﬂmﬁ&fa@éﬁeﬁﬁ{&%ﬁﬁa@%?8&;%6; %ﬁ'}é %ﬂg %&ﬁxamp'e
7 3-Chloro-4-methoxy N-(3-pyridylmethyl)aniline To a mixture of 3-pyridinecarboxaldehyde (2.2 g, 20
mmol) in et%&fl \Réé‘dé’&m@ and the mixture was heated to 100 °C for 2h. The mixture was

cooled and 150 mL of water was added and the solid was collected by vacuum filtration. The

solid was washed with several portions of water and dried in vacuo to give 15.7g of 2-bromo-6-

iodo-3-methoxypyridine as a tan solid.. "H NMR (300 MHz, MeOD) & 7.70 (d, J=8.3Hz, 1H),

7.14 (d, J=8.3Hz, 1H), 3.91 (s, 3H).

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,0O and extracted with 2 x 150 mL of EtQAc. The combined EtOAc

fractions were concentrated to give 4.0 g of crude product which was purified by

2

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, CDCls) 6 7.68 (d, J=8.3Hz, 1H), 7.21 (d, J=8.3Hz,
1H), 6.58 (t, J=72.0Hz, 1H), (s, 3H).

Examplie 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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chloro-4-methoxyaniline (3.14 g, 20 mmol) and p-toluenesulfonie acid monohydrate (2.0 mg). The
reaction mixture was stirred for 16h, cooled to OC and sodium borohydride (0.87g, 23 83 WO
2005/061458 PCT/US2004/041068 mmol) was added portion wise over 4h. The reaction mixture was
slowly warmed ¥%43¥ii{*t&¥ferature and stirring continued for 16 hours. TheP§BIUE WK taporated
and the remaining reaction mixture was diluted with water (50 tnL) and extracted with ethyl acetate (2
x 20 mL). The combined organic layers were washed with brine (5 mL), dried (MgS0O4), and
concentrated to yield 2.2 g of 3-chloro-4-methoxy-N-(3-pyridylmethyl)aniline as a tan solid. 'H NMR.
B 5h1z, TH 670 (0 T N a6 (e b B, Dt 1 ae30 (oot 2% (¢ 3 The
=8.8Hz, 1H), 6. , J=2.8Hz, 1H), 6. J=8.8Hz, 2.8Hz, IH), 4.30 (s, 2H), 3.81 (s, . The
following co'%iagﬁrﬁ SHe R ?ﬁg’ﬁg?gi) ‘?H’“Se&.%ﬁgr%?é)ﬁﬂ%} ¢ Feleh b g %&Z.%eé)fgamc layer was
3-Fluoro-4-dihaore et -widiSepyei (biméthvhiadilMeIDsanple @Rentrated in vacuo. The residue
N-(3-Chloro ) SRR - an-3- din-2- righ
3-y|methylar.5rt1’lf?l r?g b'{lll'%)ﬁlgl%  mL ove%%%%%%%ﬂ%ﬁ%&%%ﬁgﬁ%%é%%%%% %6)%% lpdl% EtOAe
6-i0d0-3-methBSSAEE (3 IRl 48 B SHPBFRIORY Sy Rdiere-oet B RinysIgine1s frign solid. "H NMR
3-clilorophe mioNviSzpyiddybne i) amiae. 1 (8- Ormmel) (0= 1L, NaH 1 (@7 Semmeh) (3&mg Pd2dba3

(0.033 mmal) .20 )3. 4 -(0.69 ), 5 mL of toluene. The mixture was stirred for 18
2t S o ol o

hours at room tempera the celite plug was washed with several
portions of tdheshBovdogcemratads tweberpteparvdiounsanidaloagedontdeactiBeg shlica.gel column. The
product was elﬁeq_@%%ﬁﬁggf_g%ggjg%g{ ?3{8&% 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- ylmethylaminc as
a yellow oil. 'H RISt omyineshoeys§- eoss psthomyp &idied, J=3.4Hz, 11-1), 7.59 (d, J=7.8 Hz,
1H), 7.3-7.1 (me)3B3-Ditnéitd€ins 2bthplA@ie, J=8.4Hz, 1H), 6.31. (d, J=8.4Hz, IH), 5.28 (m, 11°1);

5'.14‘1 (s, 2H), 4. -322(%'{;1{ 4%3%]%3@%1@@%31&&%&&%?-61@ OL%(MQQ compounds were prepared in a
similar manner as'describe ove

e) 3-Difluoromethoxy-6-iodo-2-methoxypyridine

f) 2-Ethoxy-6-iodo-3-methoxypyridine

g) 6-lodo-2-(2-propyl)oxy-3-methoxypyridine

h) 3-Difluoromethoxy-6-iodo-2-(2-propyl)oxypyridine

i) 2-Cyclobutyloxy-3-difluoromethoxy-6-iodopyridine

j) 6-Iodo-3-methoxy-2-[(3R)-tetrahydrofuran-3-yljoxypyridine
k) 6-lodo-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 I
2CO;5 (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;0O (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 fashioh as described above,

a) 2-Cyclopentyloxy-3-fluoroanisole

b) 5-Chloro-2-Cyclopentyloxyanisole

¢) 2-Cyclopentyloxy-5-methylanisole
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a) tert-Butyl 3-[N-(6-Cyclopropyimethoxy-5-methox}pyridin-2-y1)-pyridin-3- ylmethylannino]lbenzoate b)
tert-Butyl 3-[N-(5,6-Diinethoxypyridin-2-yl)-pyridin-3-ylmethylamino]-benzoate c) tert-Butyl
3-[N-(6-Cyclohutyloxy-5-meth idin-2-yl)-pyridin-3- ylmethylamino]b te 84 WO 2005/061458
o R et xypyridin-2-y)-pyriin-3- yimethylaminolbenzoaie, 44 YO 265
tert-Butyl3-[N-(6-Cyclopropylmethoxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-
ylmethylamino]benzoate e) tert-Butyl 3-[N-(5-Difluoromethoxy-6-methoxypyiidin-2-yl)-pyridin-3-
ylmethylamino]benzoate f) tert-Butyl 3-[N-(6-Ethoxy-5-methoxypyridin-2-yl)-pyridin-3-
yimethylaminadhgiesate g) lert-Butyl 3-[N-(6-Isopropoxy-5-methoxypyridin-2-yl)-pyridin-3-
ylmethylaminelbenzoat h%,t -Buty%?%rkf- S-Diflupromethoxy-6-isopropoxypyridin-2-yl)-pyridin-3-
ylmethylam:{go cg‘r)ﬁ%lg}'goi 't%ﬁygﬁ?y - t%i’:%é“\b%% f/?g)%{}?'s-difluoromethox_ypyridin;2-yl)-pyridin-3-
ylmethylamiFrojostitisatefjf 43elbpstiethiox et aayoie?aliyelofuami3aflessicpphiide g1 - gyridin-3-
yimethylatnigeyieinyhiNRieerina-lramenuic agid Rk BURHRSIRE Karmed to room temperature
4-{N-[5-Metlwxy-6-(3R)- tetr%%drofuran-&ylox )-pyridin-2-yl]-pyridin-3- .
yimethylamARSSHipet a2 ng By treedd ie -Bh%ﬁf‘é@férsi‘}‘fé{%déﬂ- grous NaxCOs. The solid

3-{N-[5-MetlvaxyeB«3R)bitatraliya fifitiadn3mybhxy Jniitrseinra phpynidof-wiey| and iyt diminejo benzoate
el R R e 0T AR o o
N-Cyclohexy[He [6RPRétho k-6 (3R (EtraHst bofdrahn J3hASkA- piiatlS (- Bsidid3 $syfietBytamine
1.5 (m, 8H).
The following compounds were prepared in a similar fashion as described above.
a) 2-Cyclopentyloxy-3-fluoro-1-methoxy-4-nitrobenzene
b) 4-Chloro-1-Cyclopentyloxy-2-methoxy-5-nitrobenzene
c) I1-Cyclopentyloxy-2-methoxy-4-methyl-5-nitrobenzene

Example 6
5-Cyclopentyloxy-2-fluoro-4-methoxyaniline
A solution of 2.3 g of 5-cyclopentyloxy-2-fluoro-4-methox ynitrobenzene 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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0) N-[5-Methoxy-6-(3R)-(tetrahvdrofuran-3-vloxy)-pyridin-2-y1]-N-phenyl-pyridin-3- ylmethylamine p)
tent-Butyl 3- {N-[5-Methoxy-6-(tetrahydrofuran-3-yloxy)-pyridin-2-y1]pyridin-3- ylmethylamino

}benzoate q) tert-B 6-Cyclopentyloxy-5-methoxypyiidin-2-yl)-pyridin-3-

ut
ylmethylamlno]%(ﬁ%%{ﬂgﬁ‘i mple 8B tent-Butyl PCT/US2004/041068
3-IN-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylarnino] benzoate 85 WO 2005/061458
PCT/US2004/041068 To a solution of 3-chloro-4-methoxyphenyl-N-(3-pyridylmethyl)amine (248 mg, 1
mmol) and t- butyl 3-iodobenzoate (450 mg, 1.5 mmol) in 10 ml, toluene was added NaOtBu (150 mg,

1.5 mtnol), Redubed éli&dmgm@l&zvﬂwwér aNATRE R334 Bitdn(eduangs Ox0¢ wamel +d kmixture was
stirred overnl ht then filt red throu%g) 'f oad ont a S|I|ca columartl X{%) roduct was
oluted with ATHRSE O and Sk 2 RN Sop e pe Rt

Chloro-4- mem@mmpmmwmwwfﬁammwm v@ﬂhcmhm\llacmeef@lbgﬁﬁngldompounds

were preparggl '&ﬁﬁ%ﬁ%é@ﬁ@@ﬂa&%@%@%ﬁ @99‘6?31@)(5 ml), dried (MgSO% and concentrated
tert-Butyl4-[N-(3-Chloro-4-lethoxyphenyl)-pyridin-3-ylmethylamino]benzoate ) |

tert-Butyl3-[F9-YEIE£:6r® A Fridtlseyme Wﬁ%@iﬁi@%ﬁﬂ%@]ﬁn‘f&é@dﬁ) foRMEEHA00
4-[N-(3-Fluavri4; el oy pleany) 2Ry 850-@; yhmexh%mmw]ﬁm@zoﬁa@ 1H), 7.27 (m, 1H), 6.80

tert-Butyl3-[ lopent I e n r a oate e)
tort-ButyI3- [E{i(’3 %%}Cllofg c}é/lé}l%(s)ycgrjlft %%51} %1 Xph%n%/ W%jé}rﬁl] f?‘era ar%iliﬁg%ben Zoate f)

tert-Butyl4-[BH{(2-Chloro-5-cyclopentyloxy-4-methoxyphenyl)pyridin-3- yImethyIamlno]benzoate 0)

tent-Butyl4- EHK(@OM@@W@%%Vﬂaegﬁeéam@m@mwmmrare%ormfamf@mmo]benzoate h)

test-Butyl 4 [N (5 Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-
) 3-Fluoto-4- dlﬂuommethoxy-N{S-pyndylme yDaniline

Example 8A
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 Pdydbas (0.033 mmol), 20 mg P(tBu);.HBF,
(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, J=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 marmer as described above
a) tert-Butyl 3-[N-(6-Cyclopropylmethoxy-5-methoxypyridin-2-yl)-pyridin-3-
ylmethylaminoJbenzoate
b) terz-Butyl 3-[N-(5,6-Dimethoxypyridin-2-yl)-pyridin-3-ylmethylamino]-benzoate
¢) tert-Butyl 3-[N-(6-Cyclobutyloxy-5-methoxypyridin-2-yl)-pyridin-3-

ylmethylamino]benzoate
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ylmethylamino]benzoate i) tert-Butyl 3-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-
ylmethylamino]benzoate j) N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)-N-phenyl-pyridin-3-
ylmethylamine k) tert-But I4-[N-(5-Cyc|opentyloxy-2-f|uoro-4-methoxyphenycll),- ridin-3-
ylmethylamino] &%Wéf@?}%%rt-ButyI3-[N-(5-Cyclopentyloxy-2-f|uoro-4-meth &Hmﬂ%%in-&
ylmethylamino]benzoate m)
N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-N-phenyl-pyridin-3-ylmethylamine n)
tert-Butyl3-[(4-Difluoromethoxy-3-fluorophenyl)pyridin-3-ylmethylamino]benzoate o) tent-Butyl
3-[(4-Difluoromethéxyr3«RiasdphanghciRipaishestoiapioglibatzeaiexditin 2005084458
PCT1U82004/04106%11g)3t1her1t-8ut %— t66-DifIuorobenzyl)-(4-difluoromethoxy-f:%-
fluorophenyl)amino]b nzoate Exa pPe
3-[N-(6-CyclopentyloxgrsBastnokyiyrRiffuorgmepinidie-swstimsrnytilindojbepwidinatid tert-Butyl
3-[N-(6-eyclopentyloxyha=pethamameigiae-yl)-pyridin-3-ylmethylamino]benzoate (652 mg) was taken
up in 10 mL 20% TFA in dichloromethane and allowed tg stir overnight. The solvent was removed in

vacuo and the res@u5‘2{}5335319’5&T%ﬁg@@gmééﬂ%}éfwm%ﬂ?ﬂy%@ﬁ water. The aqueous fraction
was adjusted to a pH dfifstbyluitlirediicrated aqueous sodium bicarbonate and the EtOAc layer was
separated, washed\wijth.Btine, dried.a ncentrated. The .residue was purified by column
chromatography e ating Wi![-E9E:t§jC§ gﬁgg g@ﬂ%%@m%% %(W . YE pyndj% d
cyclopentyloxy-5-metfEsBylaanngbmzestidin-3-yhnethylaminojbenzoic acid as a yellow solid. 1H

NVIR (300 Mz, GG 88665, @ B {0e 98B Bt 13K 457 25 (1, 3H).
6.91 (d, J=8.1Hz, 1H), 6.1 ef%? J=8IHz, 1H). 5.30-5.10 (in, 314}, 3.75 (s, 3H). 1.70 (m, 6H), 1.45 (m,
2H). The following cofiBStRULEIEBHE red in a similar manner as described above.

i) fert-Butyl 3-[N-(6-Cyclobutyloxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-

ylmethylamino]benzoate

i) 4-(N-{[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-
ylmethylamino } -methyl)-N-piperidine-1-carboxylic acid fert-butyl ester

k) 4-{N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-
ylmethylamino } -piperidine-1-carboxylic acid zert-butyl ester

1) tert-Butyl 3-{N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1]-pyridin-

. 3-ylmethylamino}-benzoate

m) N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl}-pyridin-3-yimethyl-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-yl]-pyridin-
3-ylmethylamine

0) N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1]-N-phenyl-pyridin-3-
ylmethylamine

p) tert-Butyl 3-{N-[5-Methoxy-6~(tetrahydrofuran-3-yloxy)-pyridin-2-y1jpyridin-3-
ylmethylamino } benzoate

q tert-Butyl 3-[N-(6-Cyclopentyloxy-5-methoxypyridin-2-yl)-pyridin-3-

yimethylaminoJbenzoate

Example 8B
tert-Butyl 3-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoate
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a) 3-[N-(6-Cyclopropylmethoxy-5-methoxypyridin-2-yl)-pyridin-3- ylmethylamino]benzoic acid b)
3-[N-(5,6-Dimethoxypyridin-2-yl)-pyridin-3-yhnethylanuno]-benzoic acid c)
3-[N-(6-Cyclobutyloxy-5-methoxypyridin-2-yl)-pyridin-3-ylmetbylamino]benzoic acid d)
3-[N-(6-Cyc|opr‘6>/|6)ym¥§/ﬂ%§(§§-5-difIuoromethoxypyridin-2-y|)-pyridin-3- yimetnYFdFHOIEeAYSTE acid e)
3-[N-(5-Difluoromethoxy-6-methoxypyridin-2-yl)-pyridin-3-ylmethylanrino]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-Dilumeossetixy of Isapsapesaodiptend)-pypighidyeieiylaimnelsenz 0ic:aaid) ind t-
3-[N-(6-Cyclobutyloxy-5-difluorgmethoxypyridin-2-y))-pyridin-3- yimethylaminalb ic acid 87 WO
5005/06.1 43?%%}8@8%2%%%% PPN 2 YRy Vi sYiARinaidenzis aqid
4-[N-(3-Chlcrsdbpistidbry ifengl P Hridinod, vindatthiambiR 6] de A zeic ddrihd)[NThe mixture was

(3-Chloro-4-methyodphsmilp HidiRSBinstdarune 18aRsad 6 dit) column (12g). The product
3-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid

. m).
4-[N-(3-Fluc¥8S£Hednesl p e Eas s iAfetrs v RS e h I OhE5ERs tR)give tert-Butyl 3-[N-(3-
3-{N-[5-MetlihiorS43)hieirabydiaiutidin-3-yimathyridicfzndbgpy seiny8H phmgithylamino}-benzoic acid
0) 3-{N-[5-Methoxy-6-(tetrahydrofirran-3-yloxy)-pyridin-2-yl]pyridin-3- ylmethylamino}benzoic acid p)
3-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3- ylmethylamino]benzoic acid q)
3-[N-(2-Chldrer Solpstsaemienunds rstHuRppied iy H simidinnenpinet dgksritied fberioic acid

a) tert-Butyl 4-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoate

b) tert-Butyl 3-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylaminoJbenzoate

¢) tert-Butyl 4-[N-(3-Fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoate

d) tert-Butyl 3-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-
ylmethylamino]benzoate

e) tert-Butyl 3-[N-(2-Chloro-5-cyclopentyloxy-4-methoxyphenyl)pyridin-3-
ylmethylaminoJbenzoate '

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-
ylmethylaminoJbenzoate ‘

i) tert-Butyl 3-[N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)pyridin-3-
ylmethylamino]benzoate

j) N-(5-Cyclopentyloxy-4-methoxy-2-methylphenyl)-N-phenyl-pyridin-3-
yimethylamine

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-
ylmethylaminoJbenzoate

m) N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-N-phenyl-pyridin-3-ylmethylamine

n) fert-Butyl 3-[(4-Difluoromethoxy-3-fluorophenyl)pyridin-3-ylmethylaminoJbenzoate

o) tert-Butyl 3-[(4-Difluoromethoxy-3-fluorophenyl)-(3-fluorobenzyl)amino]benzoate
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r) 4-[N-(2-Chloro-5-cyclopentyloxy-4-me+hoxyphenyl)pyridin-3- ylmethylamino]benzoic acid s)
4-[N-(3-Cyclopentyloxy-2-fluoro-4-mcthoxyphenyl)-pyiidui-3- yimethylamino]benzoic acid t)
3-[N-(6-Cyclopent Iox¥-5-methoxypyridin-z-yl)-pyridui-3-y|methylamino]benzoic acid u)
4-[N-(5-CyclopehB 8%/ 4 #&thoxy-2-methylphenyl)pyridin-3- yimethylaminofeH¥8 4@ 48
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-Diuoromethary-2-mngpherybmifidineBeyliyipilayiamisothanaoyesacid z)
3-[(4-Diquoromethoxy-3-fI(l)Jqﬁré) %Ir}xl -ﬁ;éfluorgbenzyl)amino]benzoic acid aa)
3-[(2,6-Dif|uorobenzy§9(°zf-&]| Uor A xfll-zg?ﬁuorophenyl)amino]benzoic acid Example 10 88 WO
2005/061458 PCT/0S2004/041068
N-[5-Methom§‘ﬁjgb(tetrahydrofuran-3-yloxy)-pyridin-2-y|]-pyridin-3-y|methyI-N--(4- (2H-tetra zol-5-yl
)phenyl] a mine N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethyl-N-[4-(2-
(tetrahydropyHAA(! ?)%‘HMT%WBHWT&?WF?@@%’W'&?WWBIW&Q]B?§§8Wéﬁlfin THE (5
rL) and 3 mdz@ N Hovas ddgdadylakips arstasrapmdierdpeyatpidithe yihdiktawan ineuntratzed to pH

= 5 with d di ' . ith E 50 mL). The EtOA
I L e i s R T A

extracts we , Was concentrate vacuo. The

crude residJdsvaltyrvé s ey adre HiSepase thnredoegyas Restiteiy GbriweenpYd Bl cEWAS élsted using a
linear gradigBtHioma0% tohe YeneR IHR B QACBYREAQo a pH of 5-6 with saturated aqueous sodium

bicarbonate and the EtOAc layer was separated, washed with brine, dried and concentrated. The
residue was purified by column chromatography eluting with EtOAc to give 440 mg of 3-[N-(6-
cyclopentyloxy-5-methoxypyridin-2-y1)-pyridin-3-ylmethylamino]benzoic acid as a yellow solid.
'H NMR (300 MHz, 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

c) 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-ylmethylaminoJbenzoic
acid

f) 3-[N-(6-Ethoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylaminobenzoic acid

g) 3-[N-(6-Isopropoxy-5S-methoxypyridin-2-yl)-pyridin-3-ylmethylaminolbenzoic 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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min to give 70 mg of N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1}-pyridin-3-
ylmethyl-N-[4-(2H-tetrazol-5-yl)phenyllamine as a yellow solid. 'H NMR (300 MHz, CDCI3) S 8.64 (s,
1H), 8.51 (d, J=4.0Hz, iH), 7.97 (d, J=8.7Hz, 2H), 7.78 (d, J=7.8 Hz, 1H), 7.34 (m, 2H), 7.20 (d,
1=8.7Hz, 2H), TNLPI8SH587 1H), 6.55 (d, J=8.3Hz, 1H), 5.4-5.2 (m, 314) PAHEPUMAE) 3 79 (s,
3H), 2.11 (m, 2H). Example 11
N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-piperidan-4-yl-pyridin-3- ylmethylamine 4-
{N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1] -pyridin-3-ylmethylamino } - piperid
ne-l-carboxylic aciy terugtyCasiay-{heegyphwaS) ekeh B N dmbmelo?9 it Acia dichloromethane
and the mixture w. s§w(/esgf 18 h4 co%:ent? and é’[ltl etween EtOAc and sat. aqg.
NaHCO3. The EtOAC Was separated. wWas “Brine: rlgéngvé/ramn%?ﬁslé%ﬁ%% Kiitate and
concentrated to giDe AEFJW@ﬂmrﬁs%mﬂmxypﬁe(@mp@m&ak%rdmmmmo]benzom acid

él(%x%/)l pyridin-2-yl]: %r @-ﬁﬁy&gyl{lglgﬂ%,ﬁmg@g RE.3S C(1%00 MHz, CDC13)
(s, IH), 8.47 (d, J=3.4Hz, IH), 75@8& Hz, 1H), 1 1H) 702 (d, J=8.5Hz, 1H), 5.83

(d, J=8.5Hz, IH), 3B (FA-HyleAbsse- @%ﬁ%ﬂemm%ymyé -2yl |-Byndins3ah), 3.28 (m,
2H), 2.81 (m, 2H), 2. mﬁeﬂlﬂ&ﬁjﬁd}&&;ﬁ){mcﬁlﬂ) The following compounds were prepared in a similar

manner as describ d
N-[5-Methoxy-6-(3R)- (tgﬁ iﬁ I\Zro ur n6- Eﬁi/ pyrl é’ 9 ﬁyIQI %gﬁazax ]?X/I? pyrldln -3-ylrnethylamine,
89 WO 2005/061458 WM@@MI@&Z@!@@C@

N-[5-Methoxy-6-(353)igit @W&&%ﬁw@%&wiﬁe&&%ﬁa{pﬁ55%%-3-
ylmethyl-pyridin-3- ylmet%amme c

(6-Cyclopentyloxy-5-MBHBEBHERTESIA BiBeridin-4-yl-pyridin-3-yimethyl-amine hydrochloride, d)

(6-Cyclopentyloxyep-th@xyipyrid hedeidpaipasidin-asthpyyisiiendtvading- arnine, e)
(6- Cyclopropylmetho>§,¥metﬁr§,?thoxg]§é{ndln -2 é{l) piperidin-4-yl-pyridin-3-ylmethyl-

1Z01C aCl

1) 4-[N-(2-Chloro-5-cyclopentyloxy-4-methoxyphenyl)pyridin-3-
ylmethylamino]benzoic acid

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-
ylmethylaminoIbenzoic 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)aminoJbenzoic acid

aa) 3-[(2,6-Difluorobenzyl)-(4-difluoromethoxy-3-flucrophenyl)amino Jbenzoic acid

Example 10
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amine, 1) 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-(eyclopropylmethox )-5- difluoromethoxy)-NT-piperidin-4-yl-N-(pyridin-3- ylmethyl)pyridin-2-amine
trifluoroacetate, ‘&{/ ntyloxy)-5-methoxy-N-phenyl-N-piperidnr-4-ylpyPeiUs 28t 04§
6-(cyclopentyloxy)-5-methoxy-N-piperidin-4-yl-N-(pyrimidin-5-ylmethyl)pyridin-2- arnine. Example 12A
N-(1-Benzen esulfonylpiperidin-4-yl)-N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-
pyridin-2-yl]-pyridin-3-yImethylamine A solution

ofN-[Sanethex¥-8163hoe i 1din-geliperslinuiyn BYHidinese hylarnine
(10 mg) in dm{siorome hﬁ?}ﬂ@ﬁbjﬁt‘&f{ %ﬁgﬁﬁm ?gy{(izgﬁlgy\y\ggi a&(%lgu to%ﬂn\%&%ﬁ%ﬂ%ﬁ
benzenesul%ﬁﬂe&:ﬁa?ﬁag@@fﬁ@jl Rfie mixture was stirred 18 h. The mixture was partitioned
between EtOAE-bisthvrater(AR)e(En@AdrofasaseSpgikatpe widsh2g Nvithribirirte yBnighy (M8 Q%) and
concentrate idue was purifi C Ife]: aphy.to, vield,4 mg .. .

o L bl s i BBisorvea
y|oxy)-pyridiFHf-ﬁ]%‘y}imﬁE%th&ﬁlﬁ@%dé%d@fw HPoVFPSBEMP IR (BOOTWREE, "BDC13) 8
8.49 (br, 2Hjed 8260 19 FT 014 Ratediel Byt b3 Fe AR ibohdb b 98uhi dF i BONO
200510614 PS%T/ S200 04%%68 1k|s), 5.83 %.3?.5% 5,22 (m IH&B%Y)?lfl(S’ 2H), 4.12 (m, 1H),
4.0-3.8 (m, SH) 3837 (8 FEIAD rads e P psdnasheyl with bring (pOamb). deed @i Bl). The
following compoumdsimerkiprepare e ersinitaidesivioricasedestoibéddBayeokamn (10 g, silica

\-(1-Benzepgpulipmdpibaliciy Wb metinu: O AR BRIPYALIVANH in E0AG over 20
yloxy)pyridin-2-yl]-pyridin-3-ylmethylamuie,” b

N-(1-Methaﬁ%’%éf5ﬁ§!5?p‘@ﬁdﬁ%i§mﬁﬁ1@% Sxyietelydefsntpydesiimyridin-2-yl]-pyridin-3-
ylmethyl-N-[4-(2H-tetrazol-5-yl)phenyl]amine as a yellow solid. 'H NMR (300 MHz, CDCls) §
8.64 (s, 1H), 8.51 (d, J=4.0Hz, 1H), 7.97 (d, J=8.7Hz, 2H), 7.78 (4, J=7.8 Hz, 1H), 7.34 (m, 2H),
7.20 (d, J=8.7Hz, 2H), 7.02 (d, J=8.3Hz, 1H), 6.55 (d, J=8.3Hz, 1H), 5.4-5.2 (m, 3H), 4.0-3.7 (m,
4H), 3.79 (s, 3H), 2.11 (m, 2H).

Example 11
N-[S-Methoxy—6—(3R)-(tetrahydrofuran-3—yloxy)-pyridin-2-yl]-piperidin—4-y1-pyridin—3—
ylmethylamine
4-{N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamino -
piperidine-1-carboxylic acid tert-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) 8 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).

3

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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yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamine, c)
1-(4-{N-[5-Methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1]-pyridin-3- yhnethylarnino }
-N-piperidin-I - Zl&ethanone, d) {4-[(6-Cyclopentyloxy-5-rnethoxy-pyridin-2-yl)-pyridin-3-ylmethyl-amino]-
piperidin-1 -yl}- (AP ERy1)-methanone, e) - PCT/US2004/041068
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-(1-methanesulfonyl-piperidin-4-yl)-
pyridin-3-ylmethyl-amine, f)
6-(cyclopentyloxy)-5-methoxy-N-piperidin-3-yl-N-(pyridin-3-ylmethyl)pyridin-2- amine oxalate, g)
6-isopropoxy-5-mephoxystiRiReLiplie - raridmsny BRI pyridia-2-amingiexalaie. h)
6-(cyc|opropylmethoxg/$é% difIuorom%éhﬁgg%g)égiperidin-4-yI-N- pyridin-3- ylrnethyl)pyridin-2-amine
trifluoroacetate, i) 6-( g@nﬁ’?’ S E NEphenyl-N-piperidin.-4-ylpyridin-2-amine, j)
6-(cyclopentyloxy)eb-eethyodopdutpiperiGimethpkiNp(pidinaiein) - piptmditirhiyridida?3-aininthyExample 12B
N -methyl-(6-CycIopeH§2 éMI(?ﬁH%ethoxy-pyridin-2-y|)-piperidin-4-yl-pyridin-3-ylmethyl- amine To a
solution of (6-cyclopentyloxy-5-méthoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl- amine (100 mg)
in dimethylacetamide(5Gitlpaeristox cComghoryrmyidiEs-shauperititdgedm - yinethyt mixture was

heated at 60 C for ongsligelr as all the starting material was consumed. The mixture was poured into

ice water and ethyl acetate. The organic layer was separated, dried (Na?SQ4) and concentrated.. The
reauling brown re8a0 e WA BT P O E T ey oD TP OSBRI et
PCT/US2004/041068aistine,
-methyl-(6-cycl YA R5 /sidur-2-w)-nineriding: in-amipe , MS: (ES)
ety (ﬁﬁ ;pggaﬁe%cf 365?2%%@’3&%%%9 ARSI 3 RY G S X RE Y ARIRE 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-

arnine.

Example 12A
N-(1-Benzenesulfonylpiperidin-4-yl)-/V-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-
~ pyridin-2-yl]-pyridin-3-ylmethylamine

A solution of N-[5-methoxy-6-(3R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1]-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-y1)-N-[5-methoxy-6-(3 R)-(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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4-Fluoro-{N-4-[N-(3-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino}- benzoyl} benzen esulffonamide
A mixture of 4-[N-(3-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylauuno]benzoic acid (50 mg, 0.14
mnnol), 4-fluorobenzenesulfonamide (49 mg, 0.28 mmol), 1-(3-dimethylaminopropyl)-3-
ethylearbodiimid¥d3Midéiétide (54 mg, 0.28 mmol), and dimethylanrinopyriBFEUSHMHe#10628 mmol)
was taken up in dichloromethane (1 mL) and stirred for 18h. The mixture was partitioned between
EtOAc (50 mL) and 20% aqueous NTH4OAc. The EtOAc was separated, washed with brine, dried
(MgS04) and concentrated The residue was purified by column chromatography (silica gel) eluting

with 100% E{@AG i ﬁ%mﬁpfﬁzﬂww}' ésﬁ\'%(%tyoz{%(fm 1K), 4.038 (m, 280, 3.8:3.7 (m,

methoxyplren Zy“ in-3 met glamln”% enzoyllbenzenesulfonamide as a white solid. "H NMR (300
MHz, CDC13 %3és43 » 21 (B P It 2145 <7m?3t1}s 16y 9895 (m, 1H), 7.16 (m, 2H), 7.0-6.8
(m, 3H), 6.63 (d, J=9.0, 2H), 4.92 (s, 2H), 3.89 (s, 3H). Example 14A

3-[{4-Fluoro-3; tetrah drofara lox Imet I-aminol-benzoic acid To a
cooled solutlglrltg%% ﬁ%ﬂ ﬁugrrnc}) kR twgr)%P Y%Iu)g%y }LXpyngﬂrlfe trhysi ar?ﬁ%%ﬁdbé)nzmc acid ethyl ester

(0.3g, 0.78 rmnol) i® dwbmw@mmtqm@@mmmeﬁmﬁbﬁe@ﬁmmm | Min
CH2CI2) and the mixtyfgy v@%ﬁgpzayg\%egdtﬁ \g/gmetqu%m Jemperature and stirred for one hour. The

reaction was then 3)uench cautiously with MeOH and concentrated under reduced pressure. The
residue was dissolved A RS e HIPIRSHA R oRE) WS PR e Ardis B dr At at reflux
overnight. The reaCtIOWlﬁmﬂWWanﬂp@dt&ﬂchﬂmﬂmmﬁ&, The residue was basified with aq.

NaHCO3 solution arnd i EtO £.0F as.washed Wl}jt rine, dried
(Na2S04) and concenﬁge%%tﬁ%ﬁlreﬁ Ry(‘putrrﬁlg%ﬁﬁ%m yco}fc‘ﬁt? g Pé%t o%plﬁy (silica, 20%
acetone in CHZCI2) tovpreiisferoing g\fcmae{l{imfmwgihanone

3-hyd henyl} : 1458
ot A1l S 055

3-[{4-Fluoro-3-(R)- (tetr%‘ﬂ%%’l’dré(ﬁéd‘y%@? “BREWHPRAACS: yImethyl-amino]-benzoic
e) (6-Cyclopentyloxy-5-methoxy-pyridin-2-y1)-(1-methanesulfonyl-piperidin-4-yl)-

pyridin-3-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,

1) 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 ethy! acetate. The organic layer was separated, dried
(Na2SO4) and concentrated. The resulting brown residue was purified by HPLC to give 10 mg of
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acid methyl ester To a solution of 3-[ {4-fluoro-3-hydroxy-phenyl}-pyridine-3-methyl-amino]-benzoic
acid methyl ester (0.12g) in dichloromethane (10 mL) at room temperature was added (S)-3-
hydroxytetrahydrofuran %3 g), PPh_3(0.13 g) and followed by di-teat-butylazodicarboxylate (0.12
9). The reactiotAiXFENE allowed to stir at room temperature for 15 min BEFEERSH/44t4kion of
MP-TsOH resin (0.3 g). The reaction mixture was stirred for 20 min and the resin was collected by
filtration, washed with CH2C12. The product was then released with 10% Et3N in CH2C12 and
concentrated to give 0.12 g of 3-[{4-fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-
phenyl}-pyridimexsthyélieytainirolsbenzimatiokmpttidiestel-Fxandple b4 Gyridin-3-yimethyl-amine.
3-1{4-FInoroﬁg(F@M§e;}‘,r@Igg§Ir ﬂjs-yloxy)-phenyl}-pyridin-3-y|methyl-amino]-benzoic 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 TFIF (2 mL) and water (2 n1L) was heated at 60 C over night.
The mixture Bsasmde ksl and acidified with dilute aq. HCI before it was extracted with. ethyl acetate.
The extract ya Wasz] )J(vaterIL b ‘{1 ried (Na-2S0O4) and concentrated. The residue was
purified by flash colu Fn 8Grap 91? PRSI L RE s -Hestslamineke 12) to give
3-[{4-fluoro- @%ﬁﬂﬂéhﬁﬁyummybxy) -phenyl}-pyridine-3- methyl anrino]-benzoic acid. MS: (ES)

Lnlz 409 (M+k|ﬂuﬂ'tﬁ?e@m Ying SRIRouRds,) 8{ ?éém },ﬁ Qﬁ man ras(,) %Ieglc Esi@dg%bove a)
[{4- Fluoro (t 5& drofuran 3- onxy) -p In-3- aml en20| [oR¢)
3-[(3-Cyclopéh 5‘%}%‘? JDsBERASE Hﬁﬁr-‘éi-?/ |Oa?r$1m@}cv@ehiérélm“@ybmnopmpyl) 3-

4-{(3- CycIOpethmﬂumm&m&mr(dﬂh%mmﬂo@w dmgﬁ%me (35 mg, 0.28

3-[(4- Fluoro'l’?ﬁlqa t%%%d? enr‘ﬁ//]%]pyr é/ metR Irr?[;}: g] g]g‘gig g Tée mixture was partitioned

4-[(4-Fluoro-3-m thoxy phe meff
3-[(3-Fluorohsévigg éﬁ@%@@@mwmmmmms&w&%%&%&%&

PCT/U 32006{%,1&@&1 (MgSO4) and concentrated. The residue was purified by column chromatography
(silica gel) eluting with 100% EtOAc to give 38 mg of 4-fluoro-{N-4-[N-(3-fluoro-4-
methoxyphenyl)—pyridin—S-ylmethylamino]-benzoyl}benzenesulfonamide as a white solid. 'H
NMR (300 MHz, CDCl3) § 8.5-8.4 (m, 2H), 8.11 (m, 2H), 7.7-7.5 (m, 3H), 7.25 (m, 1H), 7.16
(m, 2H), 7.0-6.8 (m, 3H), 6.63 (d, J=9.0, 2H), 4.92 (s, 2H), 3.89 (s, 3H).

Example 14A
3—[{4-Fluoro-3~(R)-(tetrahydrofuran-?s-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 CHClp) 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. NaHCO; solution and extracted with EtOAc. The organic layer
was washed with water, brine, dried (Na,SOs) and concentrated. The residue was purified by
flash column chromatography (silica, 20% acetone in CH;Cly) to provide 0.12 g of 3-[ {4-fluoro-
3-hydroxy-phenyl}-pyridine-3-methyl-amino]-benzoic acid methyl ester.
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g) 3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-4-ylmethyl-amino]-benzoic acid h)
3-[(4-Acetyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid Example 15A
2-Methoxy-4-[(thiazol-5"ylmethyl)-amino]-benzoic acid methyl ester To a solution of methyl
4-amino-2-metAbRYBEHHE4R (1.50 g, 8.3 mmol) in dichloroethane (30 mL) wRSTAGRa# 41068
thiazole-5-carboxaldehyde (0.98 g, 8.7 mrnol) and followed by a few drops of acetic acid. The reaction
was stirred at room temperature for 1 h and followed by addition of sodium triacetoxyborohydride
(3.76 g, 17.7 mmol) in portions, The resulting reaction mixture was stirred at room temperature
overnight. The reaction was quenched with water and IN aq. NaOH solution and. extracted with
dichloromethane (3x). The combined organic extracts were dried (Na2S04) and concentrated.. The
crude was PEARRiE N Bash column chromatography on silica gel to give

2-methoxy3\{fdimaats3yimety b aydindienioloaoigivueybesitin dsymathphbionbw | iknz®0% yield
(2.04 g). 1H N(g/lgl;%é%‘yq_%E Hz, CDC13) 3.83 (s, 3H), 3.84 (s, 3H), 4.64 (d, J=1.0Hz, 2H), 6.16 (d, J=

2.2Hz, 1H)*8 2, 8.6Hz, 1H), 7.78 (d, J=8.6Hz, 1H), 7.83 (d, J=0.8Hz, IH), 8.75 (d,

J=0.7Hz, 1. arsdufitionfidd Cbiftipsordeyderypheparcep i eimmstivoamisp kg is e. a)
3'[.(dfhiazogéﬁiflif“E(U?Y@g?”ﬂgohﬁﬁ%gfﬁeﬁfﬁeteﬂtebLﬂ%l)eset?fﬁbﬂrl[(Téﬂiﬁéfahﬁgylrwaihﬁammir(g}benzoic
acid teat-butyl ester c -FlUoro-4-me -pnenyl)<pyrigin-.s- t yl-amine .

(3-Fluoro- 4%%3@?%&%‘-‘6%&8?4@%ﬁ?ﬁﬁaﬂ%uﬁg@ ol%ov\iferﬂ%y cf-ter ~butylazodicarboxylate
(3-FIuoro-bén]zgllgél(?ﬂhﬁ)renmnmeﬂmmyepvvemyl)oamirtg §§ir at room temperature for 15 min before the
2'Methoxy'f'@%ﬁﬂ)ﬂﬂ%%ﬁﬁﬂ@éﬁéggmw %ﬁeﬁgl&&?f&rﬂﬁ%e%%rs%ed for 20 min and the resin

2-Methoxy-5-[(pyridin-3-ylme aminoJ-benzoic acid methyl ester

1-{2-MethoSAicRRsARrB ey |y &t B EHy Lo (R BRRGRy" was then released with 10% EtaN
(4-Methoxyxp hemydl;pyHgidodadimetéylangine 0.12 g of 3-[{4-fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-

EIC~:{_2|_/Il\J/Ig;hOOégfgﬁggégg%%%ﬁg%g&%Pgi&%n cﬁi-i%g %yer&gr]'ide 94 WO 2005/061458
Example 14C
3-[{4-Fluoro-3-(R)-(tetrahydrofuran-3-yloxy)-phenyl}-pyridin-3-ylmethyl-amino]-benzoic
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 aq. HC] before it
was extracted with ethyl acetate. The extract was washed with water, brine, dried (Na,SO4) and
concentrated. The residue was purified by flash column chromatography (3%MeOH and 0.5%
AcOH in CH,Cly) 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
¢) 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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4-[(4-tert-Butoxycarbonyl-phenyl)-thiazol-5-ylmethyl-amino]-2-methoxy-benzoic acid methyl ester A
round-bottom flask containing 2-methoxy-4-[(thiazol-5-yImethyl)-amino]-benzoic acid methyl ester
(698 mg, 2.51 nunolg and tent-Butyl 4-bromobenzoate (1.04 g, 4.05 mmol) were purged with argon for
10 minutes and“foA8WEG'SY addition of toluene (5 mL) and DME (5 mL). Thé’(‘ry&ﬂ%@{"é‘éﬁﬁon was
then transferred to a schlenk flask containing Pd2(dba)3 (117 mg, 0.128 nnnol) and powdered sodium
hydroxide (200 mg, 5.0 nnnol) under argon atmosphere. Tri-tert- butyl phosphene (10% wt in hexane
solution, 1.41 mL, 0.539 mmol) was then added to the schlenk flask. The resulting mixture was heated

at 60 C overnight gforg(it-Riasroadiaetiang-fitasddpiicugh drpiugeimbliptaneoondéntrated. The

crude was purified, by flash col chromatogr on silic I ive 710 m .
4-[(4-tert-butoxyca1r1 ogn'ﬁélﬁﬁgﬁ§'ﬁﬁrf§zo?g-"%g%g%%m?ﬁ6ﬁ%%1%e¥t§%xy{l8§%§%zlg%%§éd methyl ester as
an orange oil (62%). 1H NMR: (300 MHz, CDC13) 1.59 (s, 9H), 3.76 (s, 3H), 3.86 (s, 3H), 5.22 (s,
2H), 6.58 (dE‘;,gg,ngils;i)i 6.63 (dd, J=2.2, 8.5, IH), 7.12 (m, 2H), 7.76 (bs, 113), 7.78 (d, J=8.6, 111),
7.94 (m, 2H), 8.70 (s, IH). The following compounds were prepared in a similar m?nner s described

above: a) 4- (RN Y B AR e RA ASUE BRI S5 tRE A P B S5 ER methy
ester b) 4-[(3-tefihBtmeioaiomybplee(iybs pyridid - baydnie iy Haisro¢iRamee (B0 xyrbe nesicaddett] wethyl
ester c¢) 4-[(3: ‘Q-phenyl-pyridin-3admethyl-aminol-2-methoxy-benzoic acid | _este
oI Chioro A B T oL o o
1-{4-[(3-Chldeacieie iR psiifded- 31y IFAethyICHRAFHIrD - eatH oy Fide Ailowgdhaynaddjtion of sodium
3-[(4-Acetyl-Brathony-ormd)- pyridin: 31ymethyp mingd:henz oigiacid daHnB UM c gstemBdure was
4-[(3-Pluoro-4-methoxy-phenyl)-thiazol-5-yl eig%ll-ami,no]-benzoic a%dt rt-butyl %slt%rré? NaOH
3 1(3-Eluoro HRUHAG TR REPRATAHTS A5 B AP ATATHET BRSPSt ol aghend TN oo Na
solution and extracted with dichloromethane (3x). The combined organic extracts were dried
(NaS04) and concentrated. The crude was purified by flash column chromatography on silica
gel to give 2-methoxy-4-[(thiazol-5-ylmethyl)-amino}-benzoic acid methyl ester as a tan colored
oil in 90% yield (2.04 g). 'H NMR (300 MHz, CDCls) 3.83 (s, 3H), 3.84 (s, 3H), 4.64 (d,
7=1.0Hz, 2H), 6.16 (d, J= 2.2Hz, 1H), 6.23 (dd, ]=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).

The following compounds were prepared in a similar manner as described above.
a) 3-[(Thiazol-5-ylmethyl)-amino}-benzoic acid ferf-butyl ester
b) 4-[(Thiazol-5-ylmethyl)-amino]-benzoic acid zert-butyl ester
¢) (3-Fluoro-4-methoxy-phenyl)-pyridin-3-yimethyl-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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ester 95 WO 2005/061458 PCT/1JS2004/041068 i)
3-[(4-Fluoro-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid ethyl ester j)
4-[(4-Fluoro-3-metho)cy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid ethyl ester k)
3-[(4-Fluoro-3-nEr8%y/ Y5ty 1)-pyridin-4-ylmethyl-amino]-benzoic acid ethy! RStdfS20p4/041068
3-[(3-Fluoro-benzyl)-(4-luoro-3-methoxy-phenyl)-amino]-benzoic acid ethyl ester m)
3-[(3-1sobutyrylamino-4-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid tort-butyl ester
Example 15C 4-[(4-tert-butoxycarbonyl-phenyl)-thiazol-5-ylmethyl-amino)-2-methoxy-benzoic acid To
a solution of: dalithietsutoxycarbonyl-phenyl)-thiazol-5-yImethyl-amino]-2-methoxy- benzoic acid

Was added HFTB B oS AT e he o G OTE A RSt e ¥lermight. The
organic volatiitkylvesterremoved under reduced pressure. The ag. layer was washed with ethyl acetate

and the layeys yee,SeparAISd TheafyeouaiByeraa. R Slizet WHHINAGHELRIa RS

extracted with ethyl acetate (9x). The combined ‘organic extracts were washed with brine, dried
(MgS04), a%&gﬁg@etﬁga%e‘& fgr@ﬁ}bagégelmglgy]ﬁ-bromobenzoate (1.04 g, 4.05 mmol) were purged

[(4-tent-butexsicarRanirnhenhitiazofBydmesyddaned 218 gxnbeazooMEidas!a. fomm (67%
LR A B MR, 9 B 5
4-[(4-tert-buronrgarsopyiairirenh yodiia hpiEyinCHY bagnidbinmehe thdxyar freratoiosabie (48 2-4ay; 1.05
mmol in dighiomBIANe (3% k) Ahanau ARSI s Addad XA AbIoe @R L 2.62

mrnol) dropwise and followed by DMF (2 drops). The resulting mixture was stirred at room

temperaturé FFak{laETord it IREE S B HFa e (P RS 16 gRaeidrERrshh Yeaseoldiadude was
then dissolvigekiadTtbuighOn ik} @ deabaneebhyeagisistnnTak didd4Qkidind wt flagiedrimperature. The

reaction mixture was stirred overnight before.it was diluted with EtOAc. The organic layer.was washed
with H20, b? m%I,nétr?gran% %ﬁog 1to give 916 mg oqu-HAEgzrt—lbutoxycar%0n3tl~pgeg3§15]—t?na%?—5—
ylmethyl-amino]-2-methoxy-benzoic acid methyl ester as an orange oil (62%). "H NMR: (300
MHz, CDCl;) 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,
J=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

dy 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 ters-butyl
ester

g) 4-[(3-Fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid zert-butyl
ester

h) 3-[(3-Fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid tert-butyl

ester
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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. 96 WO 20051061458 PCT/US2004/041068 a)

3-[(4-Carbamoy ¥ S-MEEsEEpheny!)-thiazol-5-yImethyl-amino]-benzoic acid RFLATRAOULESS)
3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid tert-butyl ester c)
4-[(3-Cbloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzamide d)
5-[(3-Chloro-phenyl)-pyridin-3-ylmethyl-amino]-2-methoxy-benzamide Example 15E
4-[(4-Carbamoyl-3iman%mmlhm@lwwmwwm@wem% a@ﬂ?alei@@wster
4-[(4-carbamoyl-3-me y-phenyl)-thiazol-5-ylmethyl- m'no%}p n _oic.aﬁb tert-butyl ester (371 mg,
0.645 mmoly i CHICTS L 8B Bl SO R e S SRS g7
mmol), The reactiok) ndit{drElvas heztibdt 1ledyd)foyritin-#hybmsislowsvel befaricinvidstedrrseantrated in
vacuo and chromaipgraphes,an, Silaagel4es. 2 1k uBgy Whenyl)-amino]-benzoic acid ethyl ester

4-[(4-carbamoyl-3-methoxy-phenyl)-thiazol-5-ylmethyl-aniino]-benzoic acid as a white solid in 66%
yield. MS: (.ES) mAY38A G fsaby B asis-#-1sgexs PrenyNypisiio it e tid)eazes &idH), 5.38
(s, 2H), 6.79 (dd, J=2.Z&r8vatyzedtd), 6.89 (d, J=2.IHz, 1H), 7.14 (m, 2H), 7.43 (bs, IH), 7.54 (bs, 1H),
7.78-7.85 (m, 41-1), 8.97 (s, IH), 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-yImethyl-amino]-benzoic
acid b) 3-[(4Ecmmeddd-3-methoxy-phenyl)-pyiidin-3-yimethyl-amino]-benzoic acid c)

3-[(3-Methoxy i meibirARAMHNTRBRBYHPiLior3-yimety-AmineLosedRity Beih e acid

4-[(3-fluoro-4-methox -Phenyl -thiazol-5-yImethyl-amino]-benzoic acid e) ,

3-[(3-Fluoro-EmAthoRy Rer - (e ArE SiSPLaRAB BEN e Ay methyl-amino]-2-methoxy-

-[(3-1sobutyrbgtanitneid-metybxytgeh(@ oy Wt mdaylreth yhiamta of-henzaisl-water-tetrahydrofuran
(6 mL, 1:1:1/v:v:v) was added LiOHeH20 (139 mg, 3.31 mmol). The reaction mixture was
heated at 60 °C overnight. The organic volatiles were removed under reduced pressure. The aq.
layer was washed with ethyl acetate and the layers were separated. The aqueous layer was
neutralized with IN ag. HCI before it was extracted with ethyl acetate (9x). The combined
organic extracts were washed with brine, dried (MgSOsy), 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-yImethyl-amino]-benzoic acid tert-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 uL, 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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acid 97 WO 2005/061458 PCT/US2004/041068 Example 16 In Vitro Measurement of Type 4
Phosphodiesterase Inhibition Activity Human PDE4 was obtained from baculovirus-infected Sf9 cells
that expressed the recombinant enzyme. The cDNA encoding hPDE-4D6 was subcloned into a
baculovirus vecttf. 2{f et ¥IIs (Sf9) were infected with the baculovirus and¥elEREHE% S red until
protein was expressed. The baculovirus-infected cells were lysed and. the lysate was used. as source
of hPDE- 4D6 enzyme. The enzyme was partially purified using a DEAF ion exchange
chromatography. This procedure can be repeated using eDNA encoding other PDE-4 enzymes.

Assay: Type 4 W%qﬁq@é@&iﬁ@@%ﬁ%ﬁﬁm&gﬁ)mﬁ%m&w DR LAMR )R- Rispdenosine

monophosphate (5-AMP). Nucleotidase converts 5'-AMP to adenosine. Therefore the combined
activity of PDE4 aftffucleotidase converts cAMP to adenosine. Adenosine is readily separated from
CAMP by neutrd) alui@@irGatatuoins-ahspretiiesipiastiinbiliiocthbloaknt)eeonveisior-afoAWP to
adenosine in this e%%%y; consequently, PDE4 inhibitors cause a decrease in adenosine. Cell lysates
(40 ul) expressing E-4D6 were combined with 50 ul of assay mix and 10 | of inhibitors and

incubated for 19) nfirl @t Ghksie weliepdraymdiFhandhdemiaobisnsthessaiencamigonents were: 0. 4 ug

enzyme, 10mNB)W%@IHGP&%E@M—QWMM%%#M&&M&&% augleotidase, and 3 x 104
epm of [3H]cAMP. The reaction was stopped by adding 100 Irl of boiling 5mN HCI. An aliquot of 75 .d
of reaction mixture was transferred from each well to alumina columns (Multiplate; Millipore). Labeled

adenosine Easmepltetbiito an OptiPlate by spinning at 2000 rpm for 2 min; 150 | per well of

scintillation ﬂ_g{kg_wg%g%gﬁgr_ éﬁégﬁl&@ggdgaﬁ%g%%&%% mae%s?%led ngﬁr%aelﬁezgiécg&pout 30 rain, and epm

of [3H]adenosine was usin X0, Al test ¢ pounds are dissolved in 100%

DMSO and GflutedoiiPthefaddbd wuibrmpy tHachesy chapd hifaten-oH Db D-roine] s Sidoes not
affect enzyme:agiyitésétfiBy1 me, 0.845 mmol) in CH,Cl, (3 mL) at room temperature was added

trifluoroacetic acid (260 plL, 3.375 mmol). The reaction mixture was heated at 110 °C for 1 hin
a microwave before it was concentrated in vacuo and chromatographed on silica gel to give 214
mg of 4-[(4-carbamoyl-3-methoxy-phenyl)-thiazol-5-ylmethyl-amino]-benzoic acid as a white
solid in 66% yield. MS: (ES) m/z 384 (M+H'). MP 196.7-196.8 °C. 'H NMR (300 MHz,
DMSO-ds) 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
c) 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

) 3-[(3-Isobutyroylamino-4-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic

acid
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concentration. 98 WO 2005/061458 PCT/US2004/041068 A decrease in adenosine concentration is
indicative of inhibition of PDE activity. plCso values were determined by screening 6 to 12
concentrations of compound ranging from 0.1 aiM to 10,000 nM and then plotting drug concentration
versus 3H-aden¥SiA¥¥¥HE&htration. Nonlinear regression software (Assay B&PI&EPY4Y¢sed to
estimate pIC50 values. IC50 values for the preferred compounds of the invention are less than 1000
nM, especially less than 100 nM. Example 17 (Method A) Passive Avoidance in Rats, an in vivo Test
for Learning and Memory The test was performed as previously described (Zhang, H.-T., Crissman,
A.M., Dorairal, N.R., Chandler, L.J., and O'Donnell, J.M., Neuropsychopharmacology, 2000, 23,
198-204). The apparatus (Model EI 0-1 6SC, Coulbourn Instruments, Allentown, PA) consisted of a
two- compaﬁﬁ‘?é’f‘i? H&mber with an ilh urinated compartment connected to a darkened compartment

by a guillotine door. Theviaer MieiiadaikenddepspRhsneid diessiaked siibiaesaistael 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 (llarlan) weighing 250 to 350 g) was placed in the illuminated
compartment facinduseayHri thvasclosetesliffotindafolnviorsiinfaiasteSHforkstiteat suprersedraised. The

latency for egtefinghihieHarkenagde QB}@QQH&Q%E’F}?D@Q@@ s QRIS fal.Snteed g datkened

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 retentioniest stidgd I hecratinfaacagdin placaduldthesiumnatedcompartientviatae gatllotine

door open. The latencyfor enjering the dafkened compariment as recordedfor.up to Jagapconds,
at which timéthe trial ‘was terminated. ata were analyzed Dy analyses Of variance A);
individual Cd{ﬁgmmg.w"é}pe 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 neuiral 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 pl of inhibitors and incubated for 12 min at room temperature. Final concentrations of assay
components were: 0. 4 ug enzyme, 10mM Tris-HC1 (pH 7.5), 10mM MgCl,, 3 uM cAMP, 0.002
U 5’-nucleotidase, and 3 x 10* cpm of [3H]cAMP. The reaction was stopped by adding 100 pl of
boiling SmN HCL. An aliquot of 75 pl of reaction mixture was transferred from each well to
alumina columns (Multiplate; Millipore). Labeled adenosine was eluted into an OptiPlate by
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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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 inct¥9SEE 958175 seconds (p < 0.001). Pretreatment with MKREHAER041%t1e8)
markedly reduced this latency when compared to the vehicle 99 WO 2005/061458
PCTIUS20041041068 (p<0.001). This amnesic effect of MK-801 is reversed in a statistically
significant manner by actual test compounds in a dose-dependent fashion. Example 17 (Method B)

Radial arm maze taskdf-&aisn AR MOdrshioriaatningand Memaryidher sk was pertormed as
previously described. (Zhang, H.-T., Crissman, A.M., Dorairaj, N.R., Chandler, L.J., and O'Donnell,

J.M., Nearop&JHoBHEARIZERNEG] P 661548 8 Lowpyerimsicn SHBPRRLIRSiS g & ftale
Spraque-Dawlég,(blarxhinteighipigiabf dm3bhodneten plased in dhie eiglhtcanoriagishmaze (each arm
was 60x1 0 igh: the. maz I 0 above the floor) far.acclimation for two days.
Rats were tﬁﬁ%é%%pﬁ%ﬁ%5?@‘%%%@%%%%%‘%‘@ maze ért ToRinutes Iv%fﬂﬁvég%e& pellets placed
close to the food wkils, itpsentheiaefaseddaympunss aldhs v ehbcardedeihdani{¥)0ndbssions a day
were condugigiciigrielowiarandamly selected arms were then baited with one pellet of food each.
The rat was restricted to the center platform (26 cm in diameter) for 15 seconds and then allowed to
move freely throughout the maze until it collected all pellets of food or 10 minutes passed, whichever
carne first. Exangdedn @deshaedre) recorded: 1) working memory errors, i.e., entries into baited antis

that had already been Y,ig' 1A e trial;, feren emory errars, i.e., entries into
unbaited arms; 3) total aré%?g?%i‘g’g(?%g\}g A%a%}flesié%t’l l,)ﬁ’{i[(igl:le ts(fegé‘:)]ﬂﬁe 55 I?{E aItlae Fﬁwné)?pent in the

collection of all the FRilEses WasReTioRped FStPRo ViR Ringeasehes (L bmmer Wab. Aovssend, theVan Rpate.
reference memoIRirINasIesstoaDaReliNiMe SusesssivehiatnatbRiaisdrgan e dodg tests.

MK-801 or saline was injecte i s prigr to vehicle or test agent, which was given 45 minutes
before the te .eé‘%%"f’iwgemo%iféfgg#éghé) u?ﬁo 8??7,%%?33%%@&“@ f 8fra-maze
visual cues. 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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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 stAtfsEEIR Kihificant manner by the administration of actual tBSTEGHISHHAESIN 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. 100 WO 2005/061458 PCT[US2004/041068
While the in@i@me}m@%ﬂugﬁtg@ﬁ&@ &W%Qﬁ%%@e@?d@ﬁ%%b@i@aﬁgg%%ﬂﬁﬁﬂ?mWOUnds' it

is apparent that variations and modifications of the invention can be ma hout departing from the
spirit or scopE A HTE! FRAGARIBIS 10 ¢ daestapendsitifsiena compound of Formula 1: Rt DAB 3 R2
A~N_R (I) 14 R wherein A, B and D are each N or CR5 wherein one of A, B and D is N; Rr s

halogen, all’i#!fhavi 4 carhon atoms, halogenated alkyl having | to 4 carbon atoms, ORG6,
CORE, CO &xgpge?lé‘”é%[&tggé .’R" is halogen, alkyl having Ito 4 carbon atoms, halogenated alkyl

having | to 4 carbonRadinb2aORM@ORE i€ B RS oVNRESOR1LRGingkd Meriegy to 8 carbon
atoms which is brafghed; orunbranele dSReWHIEN dSscribed (Zhang, H.-T., Crissman, A.M., Dorairaj,

N.R., Chandler, L.J., and O’Donnell, J.M., Neuropsychopharmacology, 2000, 23, 198-204.).

Five days after initial housing, rats (male Spraque-Dawley (Harlan) weighing 250 to 350 g) were
placed in the eight-arm radial maze (each arm was 60x10x12 cm high; the maze was elevated
70 cm above the floor) for acclimation for two days. Rats were then placed individually in the
center of the maze for 5 minutes with food pellets placed close to the food wells, and then, the
next day, in the wells at the end of the arms; 2 sessions a day were conducted. Next, four
randomly selected arms were then baited with one pellet of food each. The rat was restricted to
the center platform (26 cm in diameter) for 15 seconds and then allowed to move freely
throughout the maze until it collected all pellets of food or 10 minutes passed, whichever came
first. Four parameters were recorded: 1) working memory errors, i.e., entries into baited arms
that had already been visited during the same trial; 2) reference memory errors, i.e., entries into
unbaited arms; 3) total 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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unsubstituted or substituted one or more times by halogen, cyano, Cr-4-alkoxy, or combinations
thereof, a partially unsaturated carboeyele-alkyl group wherein the carbocyclie portion has 5 to 14
carbon atoms and the alkyl portion which is branched or unbranched has | to 5 carbon atoms, and
which is unsubStfEF/¥ibEtituted in the carbocyclic portion one or more tinkE3BF U8 alky !,
alkoxy, nitro, eyano, oxo, or combinations thereof, and/or substituted in the alkyl portion one or more
times by halogen, Ci-4-alkoxy, cyano or combinations thereof, arylalkyl having 7 to 19 carbon atoms,
wherein the aryl portion has 6 to 14 carbon atoms and the alkyl portion, which is branched or

unbranched, has |%ﬁ@ﬁl@)&l@eﬁ@mﬁxs\ﬁB&[ﬂﬁs&%e@%ﬁl‘“’rﬁkﬁé&'ﬁﬁi% ﬁeauaﬁiﬁ%%%ﬁﬁ@ﬁﬁuted in

the aryl portlo or. more times_ b haJo en, trifluoromethyl, CE30, nitro, amino, alkyl, alkoxy,
amino, alkylamlgo IWFaWBen(SF‘@g NAIRIGRS FRGARI S EALRRS S 1B FYRTSR ‘fﬁr’thglﬁﬁ%ﬂ YSBJFE?BB by
halogen, cydnpnraiig/frhm/ﬂmgsptnvbmrbmmﬂfb@ MesidnP atoms, or combinations thereof, wherein in
the alkyl portion one or more CH2CH2- groups are each optionally replaced by -CH=CH- or -C-C-,
and/or one or more -Cl12- groups are each optionally replaced by -0- or -NH-, or heterocycle-alkyl
group, wherein the heterocyclic portion may be unsaturated, partially saturated, or fully saturated and
has 5 to 10 ring atoms in which at least 1 ring atom is an N, N-0, 0 or S, and the alkyl portion, which is
branched or unbranched, has | 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 in the alkyl portion one or more times by halogen, cyano, alkyl having | to 4 carbon atoms,
or combinations thereof; R is cycloalkyl having 3 to 10 carbon atoms, which is unsubstituted or
substituted
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one or more times by halogen, hydroxy, oxo, cyan, alkyl having T to 4 carbon atoms, alkoxy having |
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, mathylenedioxy, ethylenedioxy, trifluoromethyl, OCF3. amino, aminoalk‘kﬂl,CSLLp
aminoalkoxy, dialkylamino, hydroxyalkyl, hydroxamic acid, pyrrolyl, tetrazole-5- yl,
2(-heterocycle)tetrazole-5-yl, hydroxyalkoxy, carboxy, carhoxyalkyl, alkoxycarbonyl, cyano, acyl,
alkylthio, alk%%imw, alkylsulfonyl, phenoxy, trialkylsilyloxy, Rs-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, two, or three times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro,
mathylenedioxy, etﬁylened’rd%%‘}?pﬁ‘fﬂﬂ(?fd:r?f&ﬁ&?l?‘amino, aminomethyl, aminoalkyl, aminoalkoxy,
dialkylamino, hydroxyalkyl, hydroxamic acig'tetrazgle-5-yl, hydroxyalkoxy, carboxy, carboxyalkyl,
alkoxycarbonyl, cyano, aryl, alkylthio, alkylsulfiny{; alkyBsulfonyl, phenoxy, trialkylsilyloxy, R8-L-, or
combinations thereof, 103 MCSLLP a heterocyglic group, w jeh is sﬁurated or partially saturated,
having 5 to 10 ring atoms in which at least IR a is ,0orS }om, which is unsubstituted or
substituted one or more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, oxo,
methylenedioxy, ethylenedioxy, trifluoromethyl, OCF3, amiho, aminomethyl, aminoalkyl, aminoalkoxy,
dialkylaminoyydsgxyalkyl, hydroxamic acid, tetrazole-5-yl, hydroxya.lkoxy, carboxy, alkoxycarbonyl,
cyano, a_cyl,. alkylthj\o,Baelllé;élﬁullliienégléha}u%lrs g)vr‘%!a,rgg%nglosfuk‘pﬁgl dnlltg%r‘nlgxy,'c:yc:loz.alkyl‘, aryl, heteroaryl
or combinations thereof, a he?erocyc e-alkyl group, Wherein't edne erocyclic 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 gikyl pgstign isoranghedQy LIRS d:aNE RASzdntled alkyl having 1 to 4
carbon atoms, OR®, COR®, CONHR®, or NRCOR'?;

R? is halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl having I to 4
carbon atoms, OR’, COR®, CONHR®, or NR’COR"’;

R’ is alkyl having 1 to 8 carbon atoms which is branched or unbranched and which is
unsubstituted or substituted one or more times by halogen, cyano, C,-s-alkoxy, or

combinations thereof,

a partially unsaturated carbocycle-alky! 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,-4-alkoxy, cyano or combinations thereof,

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, 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

102



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, methyleneﬂi% Lp
ethylenedioxy, trifluoromethyl, OCF3, amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino,
hydroxyalkyl, hydroxamic acid.tetrazole-5-yi, 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 Cpmbi%&iﬁ%&%mgﬁ%ﬂaﬁ&% mh&sreiiadhe Ay ROIIGRIONERTMAsR -CH2CH2-
groups are each optionally reNpIaced by -CH=CH- or -C=C-, and one_or mare -0112- groups are each

optionally replaced by -0- GF NI FEPEAR &Y SRTSRY FeRAse B 4 ' (EHI b hioms AXIS)SRated alkyl
having 1 to 4 carbon atones palkoxiHhaging$ toc4achriyormaioms; larchdlogenatedralloxy having | 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; R7 is H or alkyl having | to 12

carbon atoms which is bratfH8e B GHB RN AY AR Bu RISV LR ROFHOR ey s Bttt or
substituted one or more tipresaby keboged,dnyditpxyucytedaydiad Satk by ingxaoors o mhbinatidestthereof,

and wherein optionally ong,r, re s HACHI2; GouRR BIERIAGRAINCRRLFRSEAYG-CH- or

-C=C-, cycloalkyl having 3 t0 10 carbon atoms which is unsubstituted or substituted one or more
times by halogen, hydroxy " 8%#1cesdrasik{p Asoiher s chrdistetonie 2l s Rav g Pt arbon
atoms, or combinations thereafueyciaakyhadiey/tihavinghd tetdbcsarbeoratarng Mikignjalupisubstituted or

substituted in the cycloalk g ortion andiqr the al ion.one or more times by halogen, oxo,
cyano, hycroxy, Cr-a-alkyt S S B L o SE A avbon atoms

which is unsubstituted or slitJshlarseropiecom pistéons 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 carbon atoms, which is unsubstituted or substituted
one or more times by halogen, hydroxy, oxo, cyano, alkyl having | 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,
a]koxycarbonyl; 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, two, or three 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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times by halogen, CF33, 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 amélstm_rfgon,
which is branched or unbranched, has | 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 -CI 12C1-12- groups are each optionally replaced

by -CH=CH- or -C-C-, and gne or mgre -CH2- groups are each optionally replaced bg -0- or -NH-, a
partially unsaturated earbSRACGIIfRMRATY S 4 patuAsheT BREMALY satieHed bndoddeutbans
substituted one or more tintesbin dlolen|catkylriagasm, istydkoxyonitroeayahchoxopsabgombinations

thereof, a heterocyclic grouhich J3HIgHEth BASAIl SAIURLE G ARPANALE BRYIG, S t0 10 fing

atoms in which at least | ring atom is an N, 0 or 1S1 atom, and which iS5 unSubstituted or substituted one
or more times by halogen,W'\g‘iﬂr%,”é‘?%’l&wwxf@%ﬂml@@ﬂ‘ﬂw’é’iw?’@ﬁﬂﬁé,(?ﬁﬁm%‘éthyl, nitro, oxo,
or combinations thereof oraainetesthey,clexataykgranimoalkexejuitiie hetewg tydiexpakyarhissaidiated,
partially saturated or uns d-has j t in whi least | ring.atom is an N, O
or S atom, and the alkyl p%tétiiﬁgrﬁgitg%%%n% e&%%%&%}g%%%%%%ﬁ ﬁ\g(g ’%%?? Eg%t?gr oaﬁmétag?rﬁl)’s, the
heterocycle-alkyl group is tikgtibistilitsls Simbdid Gy lophmylatiaes pharnewstodizliepbrtion by
halogen, OCF3, hydroxy, aeydraikylor abtaxytaty@naedisifuoromethyl, 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 - CH2CH2- groups are each
optionally replaced by -CHErogycle-altky! argipmdiesein 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, OCF;,
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;

R’ is H or alkyl having 1 to 12 carbon atoms which is branched or unbranched and
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more -CH2- groups are each optionally replaced by -0- or -NH-; Rs is H, alkyl having 1 to 8 carbon
atoms which is unsubstituted or substituted one or more times by halogen, C1-4-alkyl, Ci-4-alkoxy,
0xo, or combinations thereof, alkylamino or dialkylamino wherein each alkyl portion has in%‘b%h%l%ntly
1 to 8 carbon atoms, a partially unsaturated carbocycle-alkyl group wherein the carbocyclic portion
has 5 to 14 carbon atoms and the alkyl portion has | to 5 carbon atoms, and which is unsubstituted or
substituted one or more times by halogen, alkyl, alkoxy, nitro, cyano, oxo, or combinations thereof

cycloalkyl having 3 to 10 cafhan o et 5 sybaityted AR SHORILUIS,OE. oF 1aptg, imes by
r co

halogen, hydroxy, oxo, cyano, alkoxy, alkyl having | to 4 carbon atoms, or combinations I)Fiereof;
cycloalkylalkyl having 4 to $6%ahontditiisWhRiF I8 biattstitnsal rdutsreiredtipneys Srctbalky|
portion and/or the alkyl portiore etid,CHM@reuisies:pydealngach @xobeyarneCRydrorcalkyl, alkoxy or
combinations thereof, 106 MCSLLP aryl having 6 to 14 carbon atoms which is unsubstituted or
substituted one or more times by halogen, alkyl, hﬁdroxy, alkox halkoxaéa.lkox(}/, nitro, methylenedioxy,
ethylencdioxy, trifIuorometﬁXﬁ}%‘%YﬁB?‘&HﬁﬁdPn]é)cﬁ?ﬂ, ArdirBamPichnisaiREmed grarhiEmiebone
hydroxyalkyl, hydroxamic aeiglotetiazsley haybebydiaxyaikoxy, sandoxiy BlkoMyCRibarRytbsyamsacyl,

alkylthio, alkylsulfinyl, alkylsylfonyl, .ohenoxy. cycloalkyl, aryl, heteroa yl or combinations thereof,
arylalkyl having 7 to 19 carbon %tgmls’(,g’w Oere‘%ﬁt 1163@%?%6&%%%%%%%%% ff%(%arbon atoms and the alkyl
portion, which is branched or unbranched, has I to 5 carbon atoms, wherein the arylalkyl radical is

unsubstituted or substitutegh,dRdixgamgll RAEND.ONE AFIHCLLHNREiBY hakeeR i upeativh CF30,
niro, amino, alkyl. alkoxy: aping, AlkYAmING: ey ATIRR, Sk semBRAons dereqf andor,

0x0, 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, CF; OCF;, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,

ethylenedioxy, cyano, or combinations thereof,

arylalkyl in which the aryl portion has 6 to 14 carbon atoms aﬁd 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 OCF;, 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, 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, and which is

unsubstituted or substituted one or more times by halogen, hydroxy, aryl, alkyl,
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substituted in the alkyl portion by halogen, cyano, alkyl having | to 4 carbon atoms, or combinations
thereof, wherein in the alkyl portion one or more - CH2CH2- groups are each optionally replaced by
-CH=CH- or -C=C-, and/or one or more -Ct12- groups are each optionally replaced by -0- gi-d\iip @
heterocyclic group, which is saturated, partially saturated or unsaturated, having 5 to 10 ring atoms in
which at least | ring atom is an N, 0 or S atom, which is unsubstituted or substituted one or more times
by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy, trifluoromethyl,

amino, aminomethyl, amnaglyl, amingaions kg, byl Horapc acd

tetrazole-5-yl, hydroxyalkoxy, carboxy, alkoxycarbonyl, cyand, acy fkylsulflnyl
alkylsulfonyl, phenoxy, cycloalkyl, aryl, heteroaryl or combinations thereof, oraheterocycle alkyl

group, wherein the heterowhﬂ'terpcyd:iemlig/sgwlat@deqaaﬂiﬁlh)etsr@tigybantepbﬁrounﬁéuﬁataq,paﬂﬂlhas Sto
10 ring atoms in which at '?&ﬁ?a&&'@gﬁgg{lﬂré?‘eaagnﬁlh%‘? tﬁrﬁ(gya Pnd the aikyl,pprtion Wh'?h IS

branched or unbranched, has 1 to 5 carbon afoms, t etero cle group Is unsu f)u”tled

substituted one or more ifHas th %@ﬁé@%&iﬂl@%ﬁl’%ﬁ%@oﬁaﬁﬁwh%m U&W@Weé%ﬁ@% I to
trifluoromethyl, CF30, nitrd, caxmnaioeing, taékwﬁmuyolﬁdﬂa&%mn@u@gu&Q&Mﬁs%bgRut@@m@&atlons

thereof and/or substituted orefi in th alk rti h yano, a vmg lto4
QIR LY ftllierqg%roc 001%?/ g%o% %8 QXY &re/ L 181 J;

carbon atoms, or combinations thereo Lisasi 'bon ént alip nglto8
carbon atoms wherein oné”éﬁxﬁh@?/én@Hﬂu@mﬁbﬁfélﬁﬁm@M@wwwp@éwd@ﬁ 204d/0B-, -SO-, -S02-,

-NR9-, -SO2NR9-, -NRQSQ%sntQQl-nrﬁﬁg2&yl%@%%n€@@r%%9nne§1m9[}§éﬁ s ANELXNHCOO-,
-SCONH-, -SCSNH-, -NI-ICSNH-, -CONHSO2- or éuﬁg -;and R9 is 1-], alky having | to 8

y t -
carbon atoms, which is branehed or i aeRel 15813 0o 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-;
R®  isH,

alkyl having 1 to 8 carbon atoms which is unsubstituted or substituted one or more

times by halogen, C;-s-alkyl, C-4-alkoxy, oxo, or combinations thereof,

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

carbon atoms,

a partially unsaturated carbocycle-alkyl group wherein the carbocyclic portion has
5 to 14 carbon atoms and the alky! portion has 1 to 5 carbon atoms, and which is
unsubstituted or substituted one or more times by halogen, alkyl, alkoxy, nitro,

cyano, oxo, 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 alky! portion one or more times by halogen,

0x0, cyano, hydroxy, alkyl, alkoxy or combinations thereof,
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unsubstituted or substituted one or more times with halogen, Ci-4-alkyl, C -4- 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 unbranehed, has | to 5 carbon b LP
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 | to 4
carbon atoms, or combinations thereof, wherein in the alkyl portion one or more - CH2CH2- groups
are each optionally replaced by -CH=CH- or -C="C-, and/or one or more -CH2- groups are each
optionally replaced by -0- SN "8 4R hetheg g?@iﬁ“é%ﬁo‘ﬁ%@%%%ﬂm&wq? ALUBStittited or
substituted one or more titiess by hedagernialkyly drgslyoxtioatkelkyxedkoxyatioxymaitndenedatiylenedioxy,

ﬁti:jyleneollli(oTyhtréﬂuoromemylmﬁ&y?ﬁiﬁ%&?@ﬁuyl, @@kmmgfmweg}ﬁmmg%@mm |
ydroxyalkyl, hydroxamic acid, tetrazole 5-yl, roxyalkoxy, carboxy, a.lkoxycarbonyl, cyano, acyl,
alkylthio, alkylsultinyl, alkﬁﬁﬂf?éﬁ?ffﬁrlgggmwﬁ%éﬂg R3ARYF it tﬁiﬁ??lil?ﬁgﬁﬂ%’??m@i to 4 carbon
atoms, which is branched errbobrafichedagmay 108aMCEYIL Bkylthiohaisyuns ibgtituketfosubstituted one

or more times by halogen; g a RaNmRERYIIcAlY ReseRARIE.SALiHRERO compound of Formula
11: RDAB R2ANR 3 (||)@4 R%%ein kY RIS SR hefed)

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 arylalky! 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
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-,

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

a heterocycle-alkyl group, wherein the heterocyclic portion is saturated, partially
saturated or unsaturated, and has S 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, CF;0, nitro, oxo, amino, alkylamino, dialkylamino, or
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A, B and D are each CR'S; R' is halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl having 1
to 4 carbon atoms, OR6, CORE, CON HR’, or NR6COR10; R2 is halogen, alkyl having 1 toM-&aiFon
atoms, halogenated alkyl having | to 4 carbon atoms, OR, COR6, CONHR6, or NR6COR10; R3 is
alkyl having | to 8 carbon atoms which is branched or unbranched and which is unsubstituted or
substituted one or more times by halogen, cyano, Cl-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 brancbeuboratinty drctiddiitias dutoibited dronatemsjmednhichkg vasisbatuted,

substituted i the carbocycl OO A0S RYTITEMES DX ARIYESN, Al Alian TR gano, oxo, o

combinations thereof, and/or substituted in the alkyl portion one or more times by halogen,
Ci-4-alkoxy, cyano or combinations thereof, arylalkyl having 7 to 19 carbon atoms, wherein the aryl
portion has 6 to 14 carbon iatovinglahdriher alkiglaportitiphamibiediis ranch et dardpamchedviaasn to 5
carbon atoms, wherein the ary gdical | ' or substitut %\él the,aryl jpogton, one or
more times by halogen, triflﬁ%r%%li%#e;?%g fgfﬁ%%ﬁg%%%g%‘w re];) Ciﬁ rIit?_l’;‘sa’llz(gngg?f, gtn%ﬁo,
alkylamino, dialkylamino, or 88mbim2tiRs thEFedfP2anfdfbr Substitie§ firtHeRiRytpditie M -halogen,
cyano, alkyl having | to 4 carboNgtoNRE; @O Gontmnatio s thereofiNwoskain, irctheradkyl pertion one or
more - CH,CHZ- groups argsg?ﬁglggt_i,oa%lly replaced by -CH=CFI- or -C=C-, and/or one or more
-CH2- groups are each optionally replaced by -0- or -NH-, or heterocycle-alkyl group, wherein the
heterocyclic portion may be unsaturated, partially saturated, or fully saturated and has 5 to 10 ring
atoms in which at lea8t | riggrgptom is an N, N-O, O or S, the alkyl portion, which is branched or
unbranched, has 1 to 5 carbon atoms, the heterocycle-alkyl group is unsubstituted,

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

unsubstituted or substituted one or more times with halogen, C;-4-alkyl, C-4-

alkoxy, oxo, or combinations thereof,

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;O, 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

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 H or alkyl having 1 to 4 carbon atoms, which is branched or unbranched and
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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 in the alkyl portion one or more times by halogen, cyano, alkyl having | to 4 carbodstoms,
or combinations thereof, R' is cycloalkyl having 3 to 10 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, hydroxy, oxo, cyano, alkyl having | to 4 carbon atoms,
alkoxy having | to 4 carbon atoms, or combinations thereof, aryl having 6 to 14 carbon atoms and
which is nsubsiituted or supshi'gskaRe AL B S R NalaasDalb alleoyl. alkynyl, hydroxy,
a.lkoxy, alkoxyalkoxy, nitro, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF3, amino, aminoalkyl,
aminoalkoxy, dialkylamino, hydroxyalkyl, hydroxamic acid, pyrrolyl, tetrazole-5- yl,
2(-heterocycle)tetrazpherBagkutipdligagativoibys sarbexygfcarboxyalkyl, alkoxycarbonyl, cyano, acyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy, Rs-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 rfiore tiM&SBY MY B hydroxy, alkoxy, alkoxyalkoxy, nitro, methylenedioxy,
ethylenedioxy, trifluoromethyl, amino, amirpgmeth)tb,@minoalkyl, aminoalkoxy, dialkylamino,
hydroxyalkyl, hydroxamic acid, tetrazole-5-yl, RydroxyBlkoxy, carboxy, 110 MCSLLP carboxyalkyl,
alkoxycarbonyl, cyano, acyl, alkylthio, alkylsulfinyl, alkylsulfanyl, phenoxy, trialkylsilyloxy, R8-L-, or
combinations thereof, a heterocyclic group ichrjg Satuggted or part{H)ly saturated, having 5 to 10
ring atoms in which at least | ring atomisan N, QO or S aﬁ(&n, which is unsubstituted or substituted one
or more times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, oxo, methylenedioxy,
ethylenedioxyhteflmoromethyl, OCF-,,amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino,

hydroxyalkyl, hydroz)@g' ix%d D are each CR’;

R is halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl having 1 to 4
carbon atoms, OR®, COR®, CONHR®, or NR*COR';

R? is halogen, alkyl having 1 to 4 carbon atoms, halogenated alkyl having 1 to 4
carbon atoms, OR’, COR®, CONHR®, or NR°COR"’;

R’ is alkyl having 1 to 8 carbon atoms which is branched or unbranched and which is
unsubstituted or substituted one or more times by halogen, cyano, 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 alky! portion one or more times by

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

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alkyl portion, which is branched or unbranched, has 1 to 5 carbon
atoms, wherein the arylalkyl radical is unsubstituted or substituted, in the aryl

portion, one or more times by halogen, trifluoromethyl, CF;0, nitro, amino, alkyl,
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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 pcg) | p
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 | 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,@xg, eHYlaRAsAXY, ﬁamg%gﬁ%%ycéﬂi AARSREINL P Stfay: amino,
r

aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, oxyalkyl, hydroxamic acid, tetrazole-5-yl,
hydroxyalkoxy, carboxy, afRSxJe4tB8h ??:Wﬁ%?“é?&}??’ ﬁﬁ?of’%ﬂﬁ?xléﬁi’“}ﬂ‘,’ﬁ&%@u‘ﬁ%?ﬂ“
phenylsulfonyl, phenoxy, cytcloalkytombpatietetoaeyf,orhearinbingitaitis thereaf candfangubstituted in the

alkyl portion one or more @ﬁmw@&gg9,@,egépeigqy&@@ym%%@@bpr@ﬁﬂalﬁﬂeﬁ%zsct.h%ﬁgof &d

wherein in the alkyl portion one or more -CH2C112- groups are each optionally repfaced by -ClI=CH-
or -C=C-, and one or more’~ G195 §E°4Pe B B ARSAA RekerdRy n)--0- -SFHINMT:; Rs is H, halogen,

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

carbon atoms, or halogengfed alkaxy. fiaving.l, 4. carben 3%959%%15 ds;H ar alkyl having | to 4 carbon
d which'i

atoms, which is branched or unbranched and which is unsubstituted or subsl}lltu.tedlso?ne or fmore times
by halogen; Il MCSLLp RETEIDGREIRIFhUIRYY teruroehipbheatind Wieatrmsiandieyasieariiranched
and which is unsubstituted-ap aubstifuted, one,ap sacrehtinmes! pytaloganhhydraxhedcyano, C,-4-alkoxy,

0% of combinations thereqfy AN WSIEID SRIGNAIY 216 oF OIS CHEGLAZ. groups s eplaged i
each case by -CH=CH- or -C=C-, cycloalkyl having 3to 10 carbon-atoms"which'is unsubstituted or
substituted one substituted one or more times in the heterocyclic portion by halogen, alkyl,

alkoxy, cyano, trifluoromethyl, CF;O, 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, or

combinations thereof;

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

atoms, alkoxy having 1 to 4 carbon atoms, or combinations thereof,

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, OCFs, 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,
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or more times by halogen, hydroxy, oxo, cyano, alkyl having 1 to 4 carbon atoms, alkoxy having | 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 timMg%Lp
halogen, oxo, cyano, hydroxy, Cu-4-alkyl, Ci-4-alkoxy or combinations thereof, aryl having 6 to 14
carbon atoms which is unsubstituted or substituted one or more times by halogen, CF3,0CF3, alkyl,
hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, cyano, or combinations thereof, arylalkyl in

which the aryl portion has @&g&?ﬁg@g&&%ﬁ&% ip&&lgy}h%&;l%i ngm%d&%@?ﬁ&?g‘ @4

; onyl, . l
unbranehed, has I to 5 carbon atoms, wherein the arylalkyl ra IS unsubstitu stituted in the

aryl portion one or more tirﬂ]é@w’ ﬁréqgagi]ly ers BArrspybirsinsdesmoxy, nitro, cyano,

methylenedioxy, ethylenedioxy, or combinations thereof; and/or substituted in the alkyl portion one or

more times by halogen, oxg; hydroxy. cyano, or combinations thereof, and rein ip the alkyl portion
one or more -CH2CH2- groups arc el'abc% SBﬁ%'%SﬁjS Fg%rg%e(f lb}ila%gql-&%a}—‘f}%%g-’ e-l,ngn Oqﬁoerlg more
-CH2- groups are each optigfaly véinhaelgast -ooptamHs 2 Palrtion |y tinsatristels eeststyatie group
having 5 to 14 carbon atoreshstifieh isdinsubstiiuiecbonsupstituied ane sy MNsIimrs Brikalpgen,
alkyl, alkoxy, hydroxy, nitrg, cyano, oxp, or combinations thereof . a heterocyclic group, which is
saturated, partially saturate Ito’roljxr?égltﬁgg%_gn %?%\%heg% y]?i’fq\lﬁ)éélt_rll_%mg to° gl)né% ﬁa%’%rrrﬁlg(?h which at least
| ring atom is an N, O or S asipmahitHiisobstinirealoxsubistidtetronbydromalisylirhed dsphiglogen,

hydroxy, aryl, alkyl, alkoxyceyaaHiflacnomatbylaitig, 0x8e0F, cANRINAaNS, hamok.pr a

heterocycle-alkyl group, wherein. the heterocyclic portion is saturated, partially saturated or
unsaturated, and has 5 to i%yﬁ%néoa%(ﬁﬁrﬁ% \%i?:ﬁt%ﬁ?%%%llpﬁ%nﬁ' %ﬁ’?ﬁ?@%ﬁ”ﬁ%’é ?}Fgg)aei%hf%hd the
alkyl portion is branched oh@ifiopayichednainobress thtweof,

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
more times in the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy,
alkoxyalkoxy, nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF;,
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,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;

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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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 - GH¥3CHz-
groups are each optionally replaced by -CH=CH- or -C=C-, and one or more -CH2- groups are each
optionally replaced by -0- or -NH-; R8 is 11, alkyl having | to 8 carbon atoms which is unsubstituted or
substituted one or more times by halogen, Ci-4-alkyl, Ci-4-alkoxy, oxo, or combinations thereof,
a.lkylamino or dialkg{lamino erein ach alk)(l portion has independently 1 to 8 carbon atoms, a
partially unsaturated carboly¢ é—%}ﬂﬂﬁhﬁﬁ%lmﬁgéﬁﬂQ%a&ﬁ?ﬁbN&%és peE by s tdibon atoms
and the alkyl portion has | v Blcarbontatows! andbattichdisnaimsubstitutedbghsidgstittisécbone or more
times by halogen, alkyl, al%95%,r@';tgansasgpgxmspe&mﬁﬁmpﬁ@%@éb%}aﬁfwﬁg?ﬁ%ﬁu%hp%}4@& 31010

carbon atoms which is unsubstituted or substituted one or more times by halogen, hydroxy, oxo,
cyano, alkoxy, alkyl havind§ 2 EaribnSins splecinh Biatiosrsa s redt-Eyk8atkyiSikyl having 4 to 16
carbon atoms which is unsubstituted or substituted 113 MCSLLP in the cycloalkyl portion and/or the

alkyl portion ane or mor (igigs, /1AISHE @19 EYAAS IR, Al Al Sombnations thereok,

aryl having 6 to 14 carbon atoms which is unsubstituted or substituted one or more times by halogen,
alkyl, hydroxy, alkoxy, alkd¥yRfKdRnitrohalosty leEsoaro- iR EhaY RsfiLErb MERYRIAmINO,
aminomethyl, aminoalkyl, atirgaliking] wiakkadamnonhydstalaiehydeaxamic acid, tetrazole-5-yl,
hydroxyalkoxy, carboxy, alkoxycarbonyl, cyano, aryl, alkylthio, alkylsulfinyl, alkylsulfonyl,

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,--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; OCFs;, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,

ethylenedioxy, cyano, or combinations thereof,

arylalkyl in which the aryl portion has 6 to 14 carbon atoms and the alky! portion,
which is branched or unbranched, has 1 to 5 carbon atoms, wherein the arylalkyl
radical is unsubstituted, substituted in the ary! portion one or more times by
halogen, CF; OCF;, 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, oxo, or combinations thereof ,

a heterocyclic group, which is saturated, partially saturated or unsaturated, having
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phenoxyy, 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 | to 5 carbon atoms, wherein the arylalkyl radical is unsubstituted or sulygtityted, 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, or combinations thereof, wherein in the alkyl portion

one or more - CH2CH groups aggigashaptionally 5?@?5@?@1\1}%/3&%quwpr'gﬁgfmﬁﬂgﬂ%hqpe or more
-CH2- groups are each option%%itre éaced bﬁ/ﬁ‘; - or -NH-, a eteroc5ﬁclic group, which is saturated,

0
partially saturated or unsattUFHRE HaYMG BB ARG LAY EA e LY 1198y aRntie’hn N, 0 or
S atom, which is unsubstitlkedyorsubstiilitedooréhgr mtoretimesdoybiatogenitateyf, biydroxy, alkoxy,
alkoxyalkoxy, nitro, mcthylcnedioxy, ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl,
aminoalkoxy, dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole-5-yl, hydroxyalkoxy, carboxy,

alkoxycarbonyl, cyano, acyl "HISAHSS; 24 B At yinetniy &6 kst epHisRIE o tadmiad aiytiaiteroary
or combinations thereof, oraieiéroaysie:alicd] grobp, hetainghehetaretylia pastionig gaturated,

partially saturated or unsajuratedsand 5 { ms in,which at least | ring atom is an N, 0
or S atom, and the alkyl portion, ’wheigch i%%bﬁr]é%% ih% %?%fé%éﬂ%ﬁebé?%%‘@{& %g{:agr 1]‘8%%80?%%5,1 ttﬁe
heterocycle-alkyl group is afatiostrioms, taeibetotsel oty berarpdvesshatinitedared tiitas! ioners

heterocyclic portion by halagestiakeyin elkaaereyane pbitisioro maesayh, OEB Ry 0%, Ao,
alkylamino, dialkylamino, %ﬁk? mgigl%i%ﬁ&gr%{geqéﬁng{%r substituted .one or more tim(?s in the alkyl
g |

. ) tions t f. : i
portion by halogen, cyano, alkyl having | to 4 carboh atoh?é?oOrrccgrnﬁ Inatons ﬁﬁeeoré?)?; {PI]S a single

bond or a divalent aliphati¢tadieihi 1d Borimere afoneseviimsaeiy 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-;

R® isH,

alkyl having 1 to 8 carbon atoms which is unsubstituted or substituted one or more

times by halogen, C,~-alkyl, C-4-alkoxy, oxo, or combinations thereof,

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

carbon atoms,

a partially unsaturated carbocycle-alkyl group wherein the carbocyclic portion has
5 to 14 carbon atoms and the alkyl portion has 1 to 5 carbon atoms, 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 carbon atoms which is unsubstituted or substituted one
or more times by halogen, hydroxy, oxo, cyano, alkoxy, alky!l having 1 to 4 carbon

atoms, or combinations thereof,

cycloalkylalkyl having 4 to 16 carbon atoms which is unsubstituted or substituted
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one or more -CH2- groups are each optionally replaced by -0-, -5-, -SO-, -SO2-, -NR9-, -SO2NR9-,
-NR9SO,-, -CO-, -CO,-, -NR9CO-, -CONR9-, -NHCONH-, - OCONH, -NHCOO-, -SCONII-, -SCSNH-,
-NHCSNH-, -CONHSO,- or -SO2NHCO-; and R9 is H, alkyl having | to 8 carbon atoms, whi€l$id.P
branched or unbranched and which is unsubstituted or substituted one or more times with halogen,
Ci-4-alkyl, C-4- 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

105 carbon atoms, whergip eyl radioalisnewRsituIad cy supsIIad e A, portion.

one or more times by halogen, trifluoromethyl, CF30, nitro, amino, alkyl, alkoxy, amino, alkylamino,
dialkylamino, or combinatiGX (Héreofyaitto P SUlndtitoReer PRRINZIRASIBFRSE by halogen, cyano, alkyl
having 1 to 4 carbon atoms, or combinations thereof, wherein in the alkyl port ion one or more -

CH2CH2- groups are each, aptionallys ieRIAced v S T5idn RriSmsan AR e OR80 AD 6-Ghe-

groups are each optionally replaced by -O- or -NH-, or aryl having 6 to 14 carbon atoms an which is
unsubstituted or substitutet e vPAAETe FlRdBI HatcERYandpxpsrrxy NdIRGRGRIRE@KOXY, nitro,
methylenedioxy, ethylenedioxyedsifluoyomeibydmamvnamiws] aetietivthy Ramnealikyl, ammerisexy

dialkylamino, hydroxyalkyl, hydroxamic acid, tetrazole 5-yl, hydr lkoxy, carb alkoxycarbonyl,
cyano, acyl, alkylthio, alky é%ﬂnwlg?l’g/%%ﬁéﬁ/&%rg%grr%%%ﬁﬁéct)l%ﬁ%ﬁtzarzeoofgsa?ﬁ%}?%XEX ﬁ?{ég(i_)‘gP RlisH

or alkyl having | to 4 carboffEfs ipictaiRoBrh st ash b Abpdtieh etk dpe fivnicHkislsmsabstituted or
substituted one or more tirgesbyyhajeemy Qh-H MRadaelicaliRaespirbigsalt 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
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

a heterocycle-alky! 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



wherein R1 is OR6 and/or R2 is OR', and if both R' is OR6 and R 2 is OR' then at least one R5 is not
H or R4 is a saturated heterocyclic group which is substituted or unsubstituted. 3. A compopds L P
according to Formula lll: Rt R 3 R2 ANR (lll) 14 R wherein one of A, B and D is N and the others are
each CRS; R1 is halogen, alkyl having | to 4 carbon atoms, halogenated alkyl having Ito 4 carbon
atoms, or OR6; R2 is halogen, alkyl having I to 4 carbon atoms, halogenated alkyl having 1 to 4
carbon atoms, or OR’; R3 is arylalkyl having 7 to 19 carbon atoms wherein the aryl portion has 6 to 14
carbon atoms and the alkylnpettidneavhitiea istbranchegoafourtyraiiched ahas htwby, cashen atoms,

wherein the arylalkyl radical j itu r (sttitute . in the . aryl partion, one or more times by
halogen, trifluoromethyl. Ca&l%ﬁd%?ﬁtryg% g&nﬁg&aﬁﬁy . %)ﬁgb‘?(y,mé)r’nﬁng%agﬂély%%ﬁ%@g,ra&g}ﬁy%mino, or
combinations thereof, and/6Pmtittitdepirrtitadimkypiitsd pyeresmgeringainchamiy evtisg tyto 4
carbon atoms, or combinatiplgeihesaab, whareinin the alabeosian one shmmkRnsGReGH2- groups
are each optionally replaced by -CH=CH- or -Cr C-, and/or one or more -CH2- groups are each
optionally replaced by -0- or -NH-, or 116 MCSLLP heterocycle-alkyl group wherein the heterocyclic
portion may be unsaturateds aFdrelsikpadiratienl oy Alinpasistcadicabibania hhtes warbonritieatohesein which

atleast 1 ring atom is an NbloPmEror&ithe alkyieerinapudialy is hraaehedr sinbrgncked, has | to
5 carbon atoms, the heterocygle-aligyl, gOURIRMASUBSIUEd;  \roco., .CONR’-, NHCONH.. -
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, C;-4-alkyl, Ci--

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, 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

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, cafboxy, alkoxycarbonyl, cyano, acyl, alkyithio,

alkylsulfinyl, alkylsulfonyl, or combinations thereof; and
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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 in the alkyl portion one or more times by halogen, cyano, alkyl having | to 4 carb%cﬁbhﬁ)s,
or combinations thereof, R" is cycloalkyl having 3 to 10 carbon atoms which is unsubstituted or
substituted one or more times by halogen, hydroxy, oxo, cyano, alkyl having | to 4 carbon atoms,
alkoxy having | 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, OCF3, amino, aminoalkyl,
aminoalkoxy, dialkyfaminoSHydF IRV LR EATROB MU It BtraSRiE 93-uppranched and

2(-heterocycle)tetrazolc-5-yihinydroxagatisaxye Carbabyirabdnacarborylioyang haeydn adkylthio,
alkylsulfinyl, alkylsulfonyl, phenoxy, trialkylsilyloxy, RR-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 HAGH&R A 245581 sHikbsig fikoxyalkoxy, nitro, methylenedioxy,

ethylenedioxy, trifluoromethyl, amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino,

e i o SRR e S agIer R U IRV S R0y RIS BRI heane:

alkylthio, alkylsulfinyl, alkylsulfonyl, phenoxy, tnail@ oxy, R"-L-, or combinations thereof, a

heterocyclic érdﬁlﬁ‘?t\%%lﬁié;ss"h%ﬂ%{’é@ setprialiy satinrateh ravhgtsiee T HngsEtdeds in which at
least | ring atom is an N, 0 or S atom, which is unsubstituted or 117 MCSLLP substituted one or more

times by halogen, alkyl, hydroxy, alkoxy, alkoxyalkoxy, nitro, oxo, methylenedioxy, ethyienedioxy,
trifluoromethyl, oc:aég,amir%?og%‘fﬁ%ér)ﬁg?ﬁ&#“ ?ﬁé’é )}ﬁwgﬁinoalkoxy, dialkylamino, hydroxyalkyl,

Q
hydroxamic R D\\B
;[A//I\ ~ R3

N (1

wherein

one of A, B and D is N and the others are each CR’;

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

carbon atoms, or OR®:

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

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, 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
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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 oMCSLLP
unsaturated, and has 5 to 10 ring atoms in which at least | 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 more times in the heterocyclic portion 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, aﬁféwgé?%%?c%fg%,ngﬂﬂ‘,naiﬁﬁll{ﬁﬂoﬁﬂ@’l%lﬂﬁﬁiﬂf‘dWs?ﬁfé‘ﬁW”mted>
phenylsulfonyl, phenoxy, cyatodlkyhtuaatgl, e tetbamtiotadombinations thereedmand/omibbstitted in the

alkyl portion one or more times By halager, ax@ hydipxy, ‘ayearaﬁqy@rp%%hin@(mﬂs ithergoh.ang:

wherein in the alkyl portion one or more -CH2CHZ2- groups are each optionally replaced by -CH=CH-
or -C=C-, and one or more""Ei°h5ibiAs hiR vERObHaBT Al helstacedons/kd-gruni prsebsdtiedaalogen,
alkyl having | to 4 carbon atdmtgythélogenatetbalkyhbavingt thederegidien miciss balkakshavingll to 4

carbon atoms, or halogenqlliggx?,lkog%xg@vi@gﬂ%o;gmdéttﬁ?[’bo&a@pm% 6 is H. or a}}llgx(l)haz\llﬁp}ga%%f carbon

atoms, which is branched or uribrariched and which is unsubstitute Qr%}fﬁ’n_stﬁuted one or more times
by halogen; R7 is H or alkiHkxiatifte acemitienions ereafified 9s mastiered istimpkahepdianapes which
is unsubstituted or substitutednore GOt timegday balagenkhy dexyy Gyanos Catbalkawynoxg or
combinations thereof, and in aptionally one or more -CH2CH2- groups is replaced in each case
by -CH=CH- or -C=C-1 11%%%%ﬁﬁl§¥%§f:igglkyl having 3 to 10 carbon atoms, which is unsubstituted
or substituted one

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

atoms, alkoxy having 1 to 4 carbon atoms, or combinations thereof,

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, 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,
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 | ring atom is an N, O or S atom, which is unsubstituted or
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or more times by halogen, hydroxy, oxo, cyano, alkyl having 1 to 4 carbon atoms, alkoxy having | 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 tim¥§ ByLP
halogen, oxo, cyano, hydroxy, C1-4-alkyl, Ci-4-alkoxy or combinations thereof, aryl having 6 to 14
carbon atoms, which is unsubstituted or substituted one or more times by halogen, CF3, OCF3, alkyl,
hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, cyano, or combinations thereof', arylalkyl in

which the aryl portion has §,tQ1&ashon: 3iors A NG By PRITOR«WhIChIS.BranchediQky,

unbranched, has | to 5 carbon atoms, wherein the arylalk radical i5 unsubstituted, substltuted in the

aryl portion one or more tifigg: Woh%h%lﬁneéﬁéy’(ﬁ@fﬂ%m IR WH?BW?WWCHH?B“WMO
methylenedioxy, ethyleneeaioxymerhybrabinadibyis-dheredfoandielkglbstitutedirx htkd) yldportiokn one or

more times by halogen, oxg, nygdroxye . gy;qngy&gﬁgrpp@a%qg&@g{ﬁg&&%nwhgy@g %};pe alkyl portion

one or more -CH2CH2- groups are each optionally replaced by -CH=CH- of -C=C-, and one or more
-CH2- groups are each optioAdig Aok G‘b&/a]b lfN‘Pllmgeﬁéﬁléiﬂ?XJn%'ﬁiﬁéXe%V%(ﬁﬁﬁi%M group
having 5 to 1.4 carbon atohessrodnytlorisamisudstitttiedeof, 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 | nng atom is
an N, 0 or S atom, which i$ htrepmstitcisal sFmpEhtirE s RstsramsHe ARRERNHY RRSEEnPHG DXy, aryl,

alkyl, alkoxy, cyano, triflucsameshys mitiouad, @rdqgmaamm@ thersoh, wikichheteraayeig-atisy| group,
wherein the heterocyclic portl %% ted |aII% 9 MCS LP s%tur %d or, unsaé%rat?gd and
ch at

has 5 to 10 ring atoms in whicl east ?mgaa om IS gnpR]T §'or 84 om and ﬁanc iy?por ion Is

branched or unbranched ahebfi®wg gems, the heterocycle-alkyl group is unsubstltuted substituted one or
more times in the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy,

alkoxyalkoxy, nitro, oxo, methylenedioxy, ethylenedioxy, trifluoromethyl, OCF;,
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,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-;

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;

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;-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-,

118



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 halogem ©xp\
hydroxy, cyano, or combinations thereof, and wherein in the alkyl portion one or more - CH2CH2-
groups are each optionally replaced by -CH=CH- or -C=C-, and one or more -CH2- groups are each
optionally replaced by -0- or -NH-; R8 is H, alkyl having | to 8 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, Ci-4-alkyl, Cl-g-alkoxy, oxo, or combinations thereof,
alkylamino or dialkylamino wherein each alkyl portion has independently 1 to 8 carbon atoms, a
partially unsaturated carbdyealkryrsuli vt sraheriesrndeseicpabsivtdorsbstinteddon atoms
and the alkyl portion has | ¢o1bocarbosn ajamisgandyhich isolnsubsiititadansubstited Pg.ar more

times by halogen, alkyl, allg i, YANP: M SLGOMPINANoNS deeat, pycloalkyl having 3 to 10
carbon atoms, which is unsubstituted or substituted oné or more times By(ﬁalogen, hydroxy, oxo,

cyano, alkoxy, alkyl having | to 4 carbon atoms, or combinations thereof, eycloalkylalkyl having 4 to 16

carbon atoms, which is uneuthsiitytetkarhsulagtituiad daiheeyaloalkshne fHiom anaer 61‘1&1?4{1%&1')2“@
one or more times by halogen no, hydr Ik 3 lkoxy or combinations thereof, aryl having
6 to 14 carbon atoms whic%1 iseucﬁ)égjgg%?? gg’%%r aslﬁlzég[f%tgl ygﬁg%l)énrﬁ)gﬁae?rﬁrrl%est%eﬁé?fgqga ¥ Aikyl,
hydroxy, alkoxy, alkoxyalk®s&, DRfe; HidipieRedidiy; Ciacr MG B b1 cpmbitnfleratiossf, trifluoromethyl,
amino, aminomethyl, aminoalkyl, aminoalkoxy, dialkylamino, hydroxyalkyl, hydroxamic_ acid,
oy veroxyalkopyy RIS HQRIGRIRI R S A% R S

’ more times by halogen, CF; OCF;, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,

ethylenedioxy, cyano, or combinations thereof,

arylalkyl in which the aryl portion has 6 to 14 carbon atoms and the alky! 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 OCF;, alkyl, hydroxy, alkoxy, nitrQ, 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, 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
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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 I to 5 carbon atoms, wherein the arylalkyl radical is unsubstituted or subgfitdted, in
the aryl portion, one or more times by halogen, trifluoromethyl, CF;O, 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 - CH2CH2- 0rglps, 8% AAch ARIBNANIERIACES I CHEGH L (6 pRdioane o
more -CH2- groups are each og{‘lonallérep aced by -0- or -NH-"a ﬂeterocyc ic group, which'is
saturated, partially saturatét®8rlitd st &R, i s teortonrgbatarhediarwmbetneitad and hasrgatom is

an N, 0 or S atom, which iss emsatbsiituiedifestbstildten0Re, 05 Meraubmasbyshalegen, alkyl, hydroxy,
alkoxy, alkoxyalkoxy, nitro me hIMI nedioxy, ethylenedioxy, trifluoro yl, amino, ami ethyl,
aminoalkyl, aminoalkoxy, dﬂina(t)lkyﬁlarrel%‘rﬂl)ghey?§ rf(e)?fgﬁ%lp ﬁél PZB a}rﬁ%ggléi_ , _e3frh zdgf&%-@lﬁ]h%?@xyalkoxy,
carboxy, alkoxycarbonyl, cy%A®Y>&¥§no- AR SifpngkoaiaAeulimaiibnsiteaiendy aed/efoalkyl, aryl,
heteroaryl or combinationsuhgiteet priechatarpayciecsalkyl gueamsheraindha, ketengayskc portion is

saturated, partially saturated or unsatl,fl)ratgd a}pd h?s 5.t0.10 ring torn(s in which at least 1 ring atom
. ano, or combinations thereof, and wherein 1 ca O1t1o1n o1 I TROIC -
is an N, 0 or S atom, and the alkyl portion, which'is branched or un ranthed: hasd't t6'5¢Crbon

atoms, the heterocycle-alk{tgfdim goupsiissttliterticgbytienter bhe-6HThbeotirhES inatiieoheterocyclic

portion by halogen, alkyl, alkexyCeyanoupiiHosmepivhdi 3Pabitr gy 0o ANIN0, alkylamino,
dialkylamino, or combinations thereof and/or substituted one or more times in the alkyl portion by
halogen, cyano, alkyl having | to 4 carbon atoms, or combinations thereof; 121 MCSLLP L is a single
bond or a divalent aﬁiﬁ)hatidsrhldical having | to 8 carbon atoms wherein

alkyl having 1 to 8 carbon atoms, which is unsubstituted or substituted one or

more times by halogen, C;-4-alkyl, C,~-alkoxy, oxo, or combinations thereof,

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

carbon atoms,

a partially unsaturated carbocycle-alky! 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, 0x0, 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,
cycloalkylalky!l having 4 to 16 carbon atoms, which is unsubstituted or substituted
in the cycloalkyl portion and/or the alky! portion one or more times by halogen,

0x0, 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,
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one or more -CH2- groups are each optionally replaced by -0-, -S-, -SO-, -SO2-, - NR9-, -SO2NR9-,
-NR9S02-, -CO-, -CO2-, -NR9CO-, -CONR9-, -NHCONH-, - OCONH, -NHCOO-, -SCONI I-, -MCSNIlp,
-NHCONH-, -CONHSO2- or -SO2NHCO-; and R9 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,
Cr-4-alkyl, Cr-4- 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

L 105 carbon atoms, whetsitihe vzl acisal 5 unsHPsiisar e hsiuied: Inhe A portion

one or more times by halogen trifluofomethyl, CF30, nitro, amino, alk amlno alkylamino,

dialkylamino, or combinatiGHE eraes, I&fﬁ]H?ESVag‘tXﬂ)étYﬂIfé‘ﬁWﬁfédafRW%‘?tﬁ)ﬁUd}yﬁfézF@@&‘?xkﬁyano alkyl
having 1 to 4 carbon atomsylaxgpaiioinaticssiherans, whpesiniinshaiaikylpomiomoagiarmore -
CH2CH2- groups are eactw&)t&ga%}y lrea;ﬂ@p%gypyletgma I3%;H ol g]:n goml% lor g)ne or more -CH2-

a

groups are each optionally replaced by -0- or “NH-, or aving carbon atoms and which is
unsubstituted or substituted one or more times by halogen, aIkyI, hydroxy, alkoxy, alkoxyalkoxy, nitro,

methylenedioxy, ethylenecﬁ@xankgniﬂuﬂr@me&hw camunaaminasahyk N Headkylaaminoplsax
dialkylamino, hydroxyalkyL, | h}ﬁ]dro Iﬁgl‘ s{nf’o ﬁgt%a%vqllch Sy!;r {yglgax ké)XXé %rk%oxx algox%carbonyl

cyano, acyl, alkylthio, alkyaIsu fsny or combinations t ereo Wherein
OR6and/or R2 is OR'; or étﬁﬁ&rﬁ‘iﬁé@ﬂt‘ih%ﬂv%@éméﬁ@ 1§éﬂnsﬁm§?@ﬁﬁdr’22m§9@ﬂ9ﬂ4hwwd)mpound

according to claim 1, Wher?&’tlaﬁ 1810 & B1HImRS ByisRzen Ariffu GOMANVNE BEL AU A6 2,
wherein R1 is OR6 and R4 lkS a saturateﬂ(
oxy, 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-,

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

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, CF50, 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;
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heterocyclic group which is substituted or unsubstituted. 6. A compound according to claim 2, wherein
R2 is OR'and R is a saturated heterocyclic group which is substituted or unsubstituted. 7. AMCSLLP
compound according to claim 2, wherein R' is OR6, R2 is OR' and R4 is a saturated heterocyclic
group which is substituted or unsubstituted. 8. A compound according to claim 2, wherein R' is OR6
and at least one R5 is not H. 9. A compound according to claim 2, wherein R22 is OR’, and at least
one Rs is not H. 10. A compound according to claim 2, wherein R' is OR6, R2 is OR’, and at least one
Rs is not H. H. A compound acbgyidibgntoockadivalsnviigreiticatdéashoneedf RandrRa isdﬂal&geminalkyl

having I to 4 carbon atoms,or ialogenagec Fg@%%'s%vé'&&'oi%énﬁﬁ\m@ﬁa%&@? 32 4’1 compayd .

according to claim 2, wherein at least ope R5,is haloge having 1to'4 car on atoms,
halogenated alkyl having 184 c3thdR atohHs Sgkoésgﬂ‘\a\ﬁﬁ)g | RPN MV Ry enated

alkoxy having | to 4 carbontoms, lEH@CO@mpmmld}accmdmg 1eNchisNHor-ClamMowherein R' and/or
R2 is CORE', CONHR®6, or g@ﬁﬁ;ﬁ% ;Ji] 4 A compound according to any one of claims 1 to 3, wherein
R'is halogen or OR6 and R6 is yI or halogenated alkyl. 15. A compound according to any one of
claims | to 3, wherein R2 is halogen or OR’, and R7 is alkyl, cycloalkyl, cycloalkylalkyl, a heterocyclic
group, or halogenated alkyks 323 MCSLLP 16. A compound according to any one of claims 1 to 2,
wherein R3 is arylalkyl or heterocycle-alkyl, which in each case is substituted or unsubstituted, 17. A
compound according to any one of claims 1 to 3, wherein R3 is benzyl or pyridylmethyl, which in each
case is substituted or unsubdtitiwdng 8 (pdcerhpibtintactvrtin gradsy onebretaihsndyScwkerein R

is cycloalkyl, aryl, heteroaM@balm@mgmsm@w%ﬂewhmdmubamutﬁ%génuc%ﬂxgm ted-19. A

compound according to cla| 18, wherein 334 IS cy fI aryl, or a
OXY, 0X0, Of com 1nat10 ere

arylalkyl having 7 to 19 carbon atoms, wherein the aryl portion has 6 to 14 carbon
atoms and the alky! 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;O, 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

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, hydroxyalky!, 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; or

a pharmaceutically acceptable salt thereof.
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heterocyclic group, which is substituted or unsubstituted. 20. A compound according to claim 19,
wherein R" is cyclohexyl, piperidinyl, or phenyl, which in each case substituted or unsubst%ited. 21. A
compound according to claim 19, wherein R4 is phenyl substituted by carboxy, cyano, te ‘BH'P
and/or L-R8. 22. A compound according to any one of claims | to 3, wherein R is at least
monosubstituted by R8-L- and L is a single bond or a divalent aliphatic radical having | to 8 carbon
atoms wherein at least one -CH2- group is replaced by -SO2NR9, -NR9-, - NR9CO-, - CONR9-,
-CO2-, -CONHS 023, -SO2NHG&R5un® Q0@ g NRISP2-w RS ROMPRIGRLAFGOding to any one of
claims 1 to 3, wherein R8 is methyl, ethyl, propyl or phenyl, which in each case is unsubstituted or
substituted. 24. A compound according to any one of claims 1 to 3, wherein R9 is H, alkyl having 1 to
4 carbon atoms, or aryl. 2% focompdundoatiogtdivigitolanyicorie Bf sl@RIsl &' 3 avhereicdRs is H, F or
methyl. 124 MEakidic gRuh CRIIPRURGAGRRIGiING R &lalmy! or claim 3, wherein Ais N or CR’, B and D
are each independently CRS, R'is ORG6, R'is halogen or OR7, R3 is pyridylmethyl, fluorobenzyl, or
2.6-difluorobenzyl, R4 is aryl, cycloalkyl, or a saturated heterocyclic group, in each case substituted or
unsubstituted, R' is &1, haloyeompowlitybuvshioizi® slabstutéeran RisubRituted, Ra ianatksd which is
substituted owa.gyﬁqgtgltg‘gp andiRs s alinl vl oalkivlsgygloalkylalkyl or a saturated heterocyclic
group, in each casé substituted or unsubstituted. 27. A compound according to claim 1 or claim 3,
wherein A'is N or CRS, B and D are each independently CR5, R'is ORG6, R2 is halogen or OR', R3 is
pyridylmethyl, fluordbenzyh 2aifiubschednnylicethiazolyiisrethyl, mcRyrimidiRyinettdyik R4 is phenyl,
which is uns ' tj ' IS en, or .which is substituted or unsubstituted,
R6 is alkyl Wﬁﬁ%@fjﬁg?m@ﬁ% %Lé’ﬁ?ﬁﬁﬁfw%%g@% ‘F’f'qi?%ll % ,\{Yé%“gloalkyl, cycloalkylalkyl, or a
saturated heterocyclic group, in each case substituted or unsubstituted. 28. A compound according to
claim 27, wherein R is pysdytaiind ateataenzytin 2, wherein R' is OR® and at least one R’ is not H.

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®, R? is OR’, and at least one
R’ is not H.

1. A compound according to claim 2, wherein at least one of R'and R? is halogen,

alky! having 1 to 4 carbon atoms, or halogenated alkyl having 1 to 4 carbon atoms.
12, A compound according to claim 2, wherein at least one R’ is halogen, alkyl having
1 to 4 carbon atoms, halogenated alky! having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon

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

13. A compound according to claim 1 or claim 2, wherein R' and/or
R* is COR’, CONHR®, or NR°COR".

14. A compound according to any one of claims 1 to 3, wherein R' is halogen or OR®

and R®is alkyl or halogenated alkyl.

15. A compound according to any one of claims 1 to 3, wherein R? is halogen or OR’,

and R’ is alkyl, cycloalkyl, cycloalkylalkyl, a heterocyclic group, or halogenated alkyl.
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2,6-difluorobenzyl. 29. A compound according to claim 1 or claim 3, wherein Ais N, B and D are each
independently CI-1, R" is OR6, R2 is halogen or OR7, R3 is pyridylmethyl, 5-thiazolylmethyl, or 5-
pyrimidinylmethyl, R4 is unsubstituted cycloalkyl, aryl which is substituted or unsubstituted, afcg | p
piperidinyl which is substituted or unsubstituted, R6 is unsubstituted alkyl or CHF,, and R7 is alkyl,
cycloalkyl, cycloalkylalkyl or tetrahydrofuranyl, in each case substituted or unsubstituted. 30. A
compound according to claim 29, wherein R3 is pyridylmethyl. 31. A compound according to claim 1
or claim 3, wherein Ais N, B and D are each independently CH, R' is OR6, Rz is halogen or OR', R3 is
3-pyridylmethyl, 5- thjazolylmethyl, or 5-pyrimidinylmethyl, R4 is cyclohexyl, phenyl which is
substituted or unsubstituté S SPHIBaRRSIVIRIEHTY §ﬂ%§ﬁfﬁ?§ﬁsér¥’1ﬁsﬁ'h%rﬁfﬂt%hdfsﬁ%’l@ﬂhgﬁbstituted
alkyl or CHR&tand®Fakkdlkyhidyolcathydaeyislndiriadkdydrambetratytddofuranyl, in each case substituted
or unsubstituted. 32. A compound according to claim 31, wherein R3 is 3-pyridylmethyl. 125 MCSLLP
33. A compound according to claim 1 or claim 3, wherein A is N and B and D are each independently
CR', R' is OR6, R2 it OR7/FSTE N RSt diasd ity Raciefsiind &yt te WhSHEH Rvkilre Ltfsubstituted or
substituted, R§ridgykhddalbgerichomakon it chsid substitotedsabstimgdbstituted, R6 is alkyl, R7 is alkyl,
cycloalkyl, or cycloalkylalkyl, in each case substituted or unsubstituted. 34. A compound according to

claim 2 or claim 3, wherein A, B and D are each independently CH, R'is OR6, R2 is F or Cl, R"is

pyridylmethyl, fluordenzyt® SEaMIE RIS, osRKidoN IRy B8 ey Riding RelPikyRA aryl
which is substiteieaydotinbeibsiticiadgrans Rbichsiadkydmhiahviaisubstituted or unsubstituted. 35. A
compound according to claim 34, wherein R3 is pyridylmethyl, fluorobenzyl, or 2,6-difluorobenzyl. 36.
A compound according to claim 2 or claim 3, wherein A, B and D are each independently CH, R1 is
OR6, R2 is F or Cl, K3 is ARiAHEFLSitEiednndihiyhesrsR " is cycloalkyl, aryl, or a

heterocyclic group, which is substituted or unsubstituted.

20. A compound according to claim 19, wherein R* is cyclohexyl, piperidinyl, or

phenyl, which in each case substituted or unsubstituted.

21. A compound according to claim 19, wherein R* is phenyl substituted by carboxy,

cyano, tetrazole, and/or L-R®,

22. A compound according to any one of claims 1 to 3, wherein R* is at least
monosubstituted by R®-L- and L is a single bond or a divalent aliphatic radical having 1 to 8
carbon atoms wherein at least one -CH,- group is replaced by -SO,NR’, -NR’-, - NR’CO-, -

CONR’-, -CO,-, -CONHSO,-, -SO,NHCO-, -SO,-, or -NR’SO,-.

23. A compound according to any one of claims 1 to 3, wherein R® is methyl, ethyl,

propyl or phenyl, which in each case is unsubstituted or substituted.

24. A compound according to any one of claims 1 to 3, wherein R is H, alkyl having

1 to 4 carbon atoms, or aryl.

25. A compound according to any one of claims 1 to 3, wherein R’ is H, F or methyl.
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pyrimidinylmethyl, R4 is phenyl which is substituted or unsubstituted, and R6 is CH3. 37. A compound
according to claim 36, wherein R3 is 3-pyridylmethyl. 38. A compound according to claim i&lalm 3,
wherein A, B and D are each independently CR5, R is halogen, R2 is OR7, R3 is heteroc @Ié Eyl
R4 is phenyl, which is unsubstituted or substituted, R5 is H, halogen, or alkyl which is substituted or
unsubstituted, and R’ is alkyl, cycloalkyl, cycloalkylalkyl, or a saturated heterocyclic group, in each
case substituted or unsubstituted. 39. A compound according to claim 2 or claim 3, wherein A, B and

D are each independently € Riia QRRJRZRIRYeD: RS hapIClesalivt 4 i ey’ which

is unsubstituted or substituted, R5 is H, hz%l en, or alkyl which is substituted or unsu stituted, and R6

is alkyl which %@H@ﬂfﬂf@ﬂ%r%s%sﬁt@t%d 28 ]M]G@ﬂ’l‘?f’ My: R c’érﬂ}‘ﬁ‘m’ﬁa%ﬂ@:ﬂof&ﬁ@%’@(&lﬁ{ 2,
wherein A, Bafhdiliarsbeash iRdeipentbntheGRyRIis € GRDaai COMIR IR isr@R!, R3ish case

reterocyle aodiBir phEMLAGH o WIEIRILISH SLSHEFIIESER Rl Lo Lt

is substituted or unsubstituted, and R'is alkés which is substituted or unsu stltute com ound

according to S SnisrapsATS DY BPs Badiridd pndfe Aty creoatiyis E?R}Oqji(bi@@@NHRGor
NR6COR10, 8rischétecaeycle-atkyh, R4ishphenyipwiniall is unessinsiitdted or substituted, RS is H,
halogen, or alkyl which is substituted or unsubstituted, R6 is H or alkyl, R' is alkyl which is substituted
or unsubstituted, R1D is H or alkyl. 42. A compound selected from the following: 4-

{N-[4-Methoxy-3-(R¥-{tetraRyRIBRNEN-ZoTeiR shepip bowiirin 3 -yihaseithil dming GRpididd e
carboxylic a&dcteﬁtdapéyha&tngRs R' is OR®, R? is halogen or OR’, R? is pyudylmethyl ﬂuorobenzyl 2,6-

3-[N-(6-Cyel oxyz5-methoxypyridin-2-yl)-pyridin.3-ylmethylaminolb rljzg}]%uswe )
3-[N-(5,6- Dm%@iﬁoxyp ho’lr)éy aﬁ Jgﬁ? in -ylmg%yamlﬁlgj\%eyrﬁ}%n &cl d“r'? RN D Bt o

3-[N-(6- Wdébhﬁﬁﬂbfﬁg} R miedhob)pyeidine 2Ly piidins 3upirietaglamirolistnteic Ricid alkyl which is
3-[N-(6-Cyclepsomytsactioxyratdiftureo mathaxy pyrigii2- ¥ D RyNidin-3s¥|Baathivlapringlbenzgic.afid,

heterocyclic group, in each case substituted or unsubstituted.

28. A compound according to claim 27, wherein R’ is pyridylmethyl, fluorobenzyl,
2,6-difluorobenzyl.

29. 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-
pyrimidinylmethyl, R* is unsubstituted cycloalkyl, aryl which is substituted or unsubstituted, or
piperidinyl which is substituted or unsubstituted, R® is unsubstituted alkyl or CHF,, and R is alkyli,

cycloalkyl, cycloalkylalkyl or tetrahydrofuranyl, in each case substituted or unsubstituted.
30. A compound according to claim 29, wherein R’ is pyridylmethyl.

31. 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 3-pyridylmethyl, 5-
thiazolylmethyl, or S5-pyrimidinylmethyl, R* is cyclohexyl, phenyl which is substituted or
unsubstituted, or piperidinyl which is substituted or unsubstituted, R® is unsubstituted alky! or
CHF,, and R’ is alkyl, cycloalkyl, cycloalkylalkyl or tetrahydrofuranyl, in each case substituted or

unsubstituted.

32. A compound according to claim 31, wherein R? is 3-pyridylmethyl.
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3-[IV-(5-Difluoromethoxy-6-methoxypyridin-2-yl)-pyridin-3-yl methylamino]benzoic acid,
3-[N-(6-Bthoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Isopropoxy-5-methoxypyridin-2-yl)-pyridin-3-ylmethylanrino]benzoic acid, MCSLLP
3-[N-(5-Difluoromethoxy-6-isopropoxypyridin-2-yl)-pyridin-3-ylmethylamino]bcnzoic acid,
3-[N-(6-Cyclobutyloxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic acid,
4-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylruethylamino] benzoic acid,
3-[NV-(3-Chloro-4-methoxyphenyl)-pyridin-3-yhnethylamino]benzoic acid, 4-F luoro- {N-4-[N-(3-fl
uoro-4-methoxyphenyl)-pyridin-3-ylmethy lamino]- benzoyl}benzenesulfonamide,
3-[N-(3-Fluoro-4-methoxyphéRyIP P AR RE s pithih8]H b #ERTein A is N and B and D are
4-[N-(3-Fluoreadhringthendepkie R B/ ridioR%y knetiykan®ne] bewzeie: reito N is heterocyclic group,

BenzenesulompRei - G nRhRNS RS RISLeL 8 S AR Lot liea o
pyriain-s-y . 6 . . ,
N-(1-Methan&BiRsHgsh ¥ idinatayh N.-is atsthexjoslion) qretrelpgiiréslivdnin saekyaseymbititgted or
yl]-pyridin-3-yinsektiaedine, 127 MCSLLP N-[5-Methoxy-6-(R)-(tetralrydrofirran-3-yloxy)-pyridin-2-y
[]-N-piperi di n-3-yl-pyridin-3 ylmethylamine,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-N-piperidin-4-yl m ethyl -pyridin-3-
ylmethylam inc. 4-(N4% [5-Met658Re (Rt catiaydrofiran-3ryctaixy 3 pyriigie - BysidirP3ayd each
methylaminoihdepeatiRyt)yN:RigerigiorS, |®$@@¥ﬂ%§[§dﬂp§@f§y§h@?ﬁ§ﬁ%ﬁrﬁkﬁﬁyl, 2,_6-giiﬂ§orobenzyl,
-Benzenesulfopylpiperidin-4-y)-N-[5-methoxy-6-(R)-(tetr rofuran-3-yloxy)-pyridin-2-
yI]-pyridin-S-;Iz r%ﬁ@%%ﬁtné}’ %’(ﬁip%,ﬁlﬂé“%’i{%gﬁg’%&- -(fiﬁ‘@iﬁé@ﬁyd%ﬁ%{@@w BB Red,and e
foxy)-pyridini2a/RvpytiéihigsuPfstiveathgriansithstiutd. piperidin-1 -yl)ethanone,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yl oxy)-pyridin-2-y 1]-piperidin-4-yl-pyridin-3- yimethylamine,
35. A compound according to claim 34, wherein R? is pyridylmethyl, fluorobenzyl, or

2,6-difluorobenzyl.

36. 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 Cl, R’ is 3-pyridylmethyl, 5-thiazolylmethyl, or 5-
pyrimidinylmethyl, R* is phenyl which is substituted or unsubstituted, and R® is CH.

37. A compound according to claim 36, wherein R’ is 3-pyridylmethyl.

38. A compound according to claim 2 or claim 3, wherein A, B and D are each
independently CR’, R' is halogen, R* is OR’, R® is heterocycle-alkyl, R* is phenyl, which is
unsubstituted or substituted, R> is H, halogen, or alkyl which is substituted or unsubstituted, and
R’ is alkyl, cycloalkyl, cycloalkylalkyl, or a saturated heterocyclic group, in each case substituted

or unsubstituted.

39. A compound according to claim 2 or claim 3, wherein A, B and D are each
independently CR’, R' is OR®, R? is halogen, R® is heterocycle-alkyl , R* is phenyl, which is
unsubstituted or substituted, R is H, halogen, or alkyl which is substituted or unsubstituted, and

R® is alkyl which is substituted or unsubstituted.
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4-{N--[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-ylmethylamino}-
piperidine-I-carboxylic acid lent-butyl ester, 3- {N-[5-Methoxy-6-(R)-(tetrahydrofuran-3
-yloxy)-pyridin-2-yl I-pyridin-3-yhnethylamino } - benzoic acid, MCSLLP
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]-pyridin-3-yl methyl-N-[4-(2H- tetrazo
I-5-yl)phcnyllamine, N-Cyclohexyl-N-[5-methoxy-6-(R)-(tehrahydrofuran-3-yloxy)-pyrid in-2-yl]-pyridin-3
- yhnethylamine,

R?[5-Methoxy-6- (R)abtetrawmﬂsﬁﬂa%yégm AR Y NRRE RY X HER-Jy s (‘f“mam'
N-(3-Chlorophenyl)-N-[5-methoxy-6- }iﬁé(;etga ydrofurgn-3-ylox y)pyridin-2-yl|-pyridi mctih%amlne

3-{N-[5-Meth&%y:68 téfréi’%ro‘?ﬁrgﬁ- W-pyridhh- ZR/I]ﬁy’f‘ﬁi?ﬁOSYﬂFr%{‘ﬁﬁ»I%l%}&éﬁ&‘@l&’h&‘éﬁds
3-[N-(3-Cyclopsmtyloxtydflsdroidnarh oxyiphaoyd) pyritin-3hybnatbybsmira] benzaig@died, and

3-[N-(2-Chlorg#5: QMSJPQ%W9&%&1&1@&%‘?@6@&%&@9&”""” -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- mﬂmgpyﬂcﬁmwbgpeﬁrkiﬂﬂr&yhmei&wamBQ}KIBDTQE@Gidmdependently
4-[N-(5-Cycl tyhoxy-4sm < riciin meth enzojc acid

3- EN ES Cicl%@ﬂy%oxé& met oxy N%%TO% %H{QE %O)%lgjn%%% met éiaml clgbkenlzS 1qu£ Which s
N-(5-CyclopeHSHBS i friatrbRyDEeheRn wﬁrﬁew?ﬂw,mﬁ@wwmhmnsgwm@mmmmbslmqmeé@w
4-[N-(5-Cyelapenijiox R 2fupyownnethaxyphead-miditndMinmethiyiaminglpenzoic acid,
3-[N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylaminojbenzoic acid,
N-(5-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-N-phenyl-pyridin-3-ylmethylaminc,
3-[(4-Difluoromethosy-3-flubroptrenyd) psieeird Sopmtietigilawiino]benzoic acid,

3-[(4- DlﬂU0rW@W%QWBWQ@&T{%IMW&@9%@WW BeRaals E5’/?\|{Q’thylammo}plperldme 1-

3-[(2,6-Difluoro enz 34 -difl oro ethoxy-3-fluorophenyl)arninolbenzoic acid
car oxy 1c acid tert utyl 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-y1)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Cyclopropylmethoxy-5-difluoromethoxypyridin-2-yl)-pyridin-3-ylmethylamino]benzoic
acid,

3-[N-(5-Difluoromethoxy-6-methoxypyridin-2-yl)-pyridin-3-ylmethylaminolbenzoic 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-y!)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(6-Cyclobutyloxy-5-difluoromethoxypyridin-2-y1)-pyridin-3-ylmethylamino]benzoic acid,
4-[N-(3-Chloro-4-methoxypheny!)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(3-Chloro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,

4-Fluoro-{ N-4-[N-(3-fluoro-4-methoxyphenyl)-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-[ S-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,
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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. 43ME SLLP
compound selected from the following:
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-amine hydrochloride,
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-4-ylmethyl-amine, (6-Cyc
lopropylmethoxy-5-meth oxy-pyridin-2-yl)-piperidin-4-yl-pyrid i n-3-ylmethyl-amine,

{4-[(6- Cyclopmnsymwm&anwmpwmwmﬁamm@m@mpwﬂt@tpmLfammamgeylq«spr+a}ﬂ}3(4-

fluoro-pheny thanone

(6- Cyclopent&oxy %-meﬁﬁoxy pyridin-2-yl)-(1-methanesulfonyl-piperidin-4-yl)-pyridin-3-

ylmethyl-amif{d > 3Yiehvrora B (re estiofhigrardfite) Iaylidiey P-yheMyiippsdidin- Snyithetipykidmiho]-benzoic
acid, 4-[{4-Fyu@é@@a§ﬁ{)r&tetrahydrofuran -3-yloxy)-phenyl}-pyridin-3-ylmethyl-amino]-benzoic acid,

3-[(3-Cyelop I uoro n r|d| -3- y me I-amjno]-benzoic acid
4-[(3-Cyc|opeﬁg§{ig§§9 4o o ﬁ%f}a s ur@“ 8 ylpgﬁ’f; %Hﬁr&%fé‘%@ﬁ methylamino} -
3-[(4-Fluoro- Wﬁh@w@wrﬂp&rhﬂwmwmlbammﬂﬂrbenzmc acid,

4-[(4-Fluoro- @‘m%@@éﬁeﬁmW)p%ﬁm 3%&%@%@1{8@% p@qzalﬁl%&qfuran 3-yloxy)-pyridin-2-
3-[(3-Fluoro- gﬁ,ﬁ :(4- ﬂL‘%O -3-methoxy-phenyl)-amino]-benzoic acid

3-[(4-Fluoro- AR Ain-4-yImethyl-amino]-be])zoic acid,
3-[(4-Acetyl-3- fﬁdﬂﬁﬁ%ﬁeny&-@hd%ﬁméﬂmﬁaﬂnm}mm AGiplyridif 8- Bnethylamino}-N-

-Chloro- pherype,pylﬂdm,ﬁefyé{g&wyl amin o0]-2-methoxy-phenyl } -ethanone,
3-[(4-Carbam }ﬁll -3-methoxy IﬁIghenyl) pyridin-3-ylmethyl-amino]-benzoic acid tert-butyl ester,

4-[(3-Chloro- e Hhsvdiia-grieHYo G A Blesvisthbrs2 éhpiagiidie; 4-yl-pyridin-3-
5-[(3-Chloro-ghetiglppiricdin-3-ylmethyl-amino]-2-methoxy-benzamide, 129 MCSLLP

4-[(4- Cafbam%%m&ﬁw 33{}8%@ r!lﬁ%gilu?aty gnﬁ}) % 8‘{/?1' m]ZbelT%9%?dlar‘1-5qylmethylammo}
piperidine-1-carboxylic acid terz-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-yl]-pyridin-3-
ylmethylamine,
N-[5-Methoxy-6-(R)-(tetrahydrofuran-3-yloxy)-pyridin-2-y1]-N-phenyl-pyridin-3-ylmethylamine,
N-(3-Chlorophenyl)-N-[5-methoxy-6-(R)-(tetrahydrofuran-3-yloxy)pyridin-2-yl]-pyridin-3-
ylmethylamine,
3-{N-[5-Methoxy-6-(tetrahydrofuran-3-yloxy)-pyridin-2-yl]pyridin-3-ylmethylamino} benzoic
acid,
3-[N-(3-Cyclopentyloxy-2-fluoro-4-methoxyphenyl)-pyridin-3-ylmethylamino]benzoic acid,
3-[N-(2-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-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,
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3-[(4-Carbamoyl-3-methoxy-phenyl)-thiazol-5-yImethyl-amino]-benzoic acid,
3-[(4-Carbamoyl-3-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,
3-[(3-Methoxy-4-methyicarbamoyl-phenyl)-pyridhr3-ylmethyl-amino]-benzoic acid, MCSLLP
4-[(3-Fuoro-4-methoxy-phenyl)-thiazol-5-ylmet vl-amino]-henzoic acid,
3-[(3-Fluoro-4-methoxy-phenyl)-thiazol-5-ylmethyl-ammo]-benzoic acid,
3-[(3-Isobutyroylamino-4-methoxy-phenyl)-pyridin-3-ylmethyl-amino]-benzoic acid,

6- (cyclopent)q%,y %%?&Eé}?{yr&ﬁpﬁﬁ' @ﬁ%ﬂ%}%ﬁ%ﬂ&é meth}{//\ pyr iln - rEr;'enzou: ac

6- (cyelopentylox oxy-N-piperidin-3 m|ne oxa'late

6-isopropoxy334f fﬁé’ﬁ?ﬁ“ﬁ(ﬁ%‘ﬁd@rﬁﬂ‘){ﬂ’ ﬁr‘(ﬁﬁ}ﬁdﬁ?@‘?{ﬁiém‘gﬁp%wﬁ?l@éﬂﬁ’iﬁé |benzoic acid,
6- Isopropoxy%eﬁn@yhthnMpr@aiﬂw%-yhhbt(wym-nwmhwmwdm -2-aming exalate,

6-(cyclopropy 5 eridin-4 mZC:){ Im thyl)pyri di n-2- amine,
6- (cyclopropémgﬁ(ﬁggf5%%¥%g§gﬁrﬂgétﬁ§ erlcfﬂ 3 %Fyyk N -y (r?ﬁethyl)pyrldln 2- amine

trifluoroacetatd! %Q%%E%WW)@WW Q H@WW&E@W@ ﬁellzyiﬁf}ﬂ’ém 2-amine, 6-(cyc

lopentyloxy)-5-iiethmiydibbeipgliddnidhdrdntmsimslinsryprastiuh pystindamime, and
pharmaceutlcﬁgy acceptable salts thereof, wherein compounds that are optically active can be in the

form of their separate enantiomers or mixtures thereof, including raaemic mixtures. 44. A
pharmaceutiCarepepbistibrmessriphisivdsatewseabound according to any one of claims 1 to 43, and a

pharmaceuticaltyenceantabliRicabiare 45ica SUNRIOP AL AR ARG 40 Bl AdaEBIRIDRAID
composition con[tualengh 0 .of said compound. 46. A composition according to claim 44, wherein

S ereo? CLLE 1 racem tures
said composrP er cdmprlse AR additionary pharmaceutical agent selected from calcium channel

blockers, cholinergic drugs, adenosine receptor modulators, ampakines, NMDA-R modulators, mGIuR
modulators, cholingsterasg mpg%gsggmmmﬂg@i@reof 130
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-amine
hydrochloride,
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-4-ylmethyl-amine,
(6-Cyclopropylmethoxy-5-methoxy-pyridin-2-yl)-piperidin-4-yl-pyridin-3-ylmethyl-amine,
{4-[(6-Cyclopentyloxy-5-methoxy-pyridin-2-y!)-pyridin-3-ylmethyl-amino]-piperidin-1-y1} -(4-
fluoro-phenyl)-methanone,
(6-Cyclopentyloxy-5-methoxy-pyridin-2-yl)-(1-methanesulfonyl-piperidin-4-y1)-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-pheny!)-pyridin-3-ylmethyl-amino]-benzoic acid,
4-[(3-Cyclopentyloxy-4-fluoro-pheny!)-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-pheny!)-pyridin-3-ylmethyl-amino]-2-methoxy-pheny!}-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,
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MCSLLP 47. A composition according to claim 46, wherein said additional pharmaceutical agent is
donepezil. 48. Use of a compound according to any one of claims | to 43 for the preparation of a
medicament for enhancing cognition. 49. A use according to claim 48, wherein said compodHéSisliii a
dosage unit form suitable for administering 0.01-100 mg/kg of body weight/day. 50. A use according
to claim 48, wherein said compound is in a dosage unit form suitable for administration to a human.
51. Use of a compound according to any one of claims | to 43 for the preparation of a medicament for

reating cognifiqn (ARAANY ALASCING.5 ASE 10 HRIR L Reten aait ompound is n a dosage

form suitable for administration to a human. 53. A use according claim 52, wherein said
medicament 1§ f8F ALY Femfhg rmpeliidhizshs Al meb Ycsonsihbetedrards 1, wherein said
compound is if@-legageyiritferhoxgyitaiye-foradniisteringeh fb11R0a1g Agiof body weight/day. 55.
A use accordingst TS ' ' icament. is.for treating memory impairment due to
Alzheimer's d%s%%%ﬁ%%zﬁEﬁﬂiﬁ%ﬂgﬁgﬁ@gﬁ’%lﬁg@ﬁ/{%%%ﬂ%ffén g@%é:g%soel? agll%ck's disease,
Creutzfeldt-JAH6b HeEssE dprerLam) Abivg - odngialniminglrbkizocrsdhypoxia, cerebral senility,
multiinfarct daf@#tisgbH/memhoaydibviasplardiseaseibfaklse b smmprund according to any one of

loss, 7. Use o s So e L L f e St DAL AHL S Eiroat. 151 MCSLLP
long term meriGry RPSELEBY Senstheeobhpingridizdcdrdiitiey tisliard dmetf insiidn 2tendidefor the
preparation of-eydReeicABONS ipkiieR}R MERIR IMRapNant dua Ry neuradesanstativa disease.
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,
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.

44, A pharmaceutical composition comprising a compound according to any one of

claims] to 43, and a pharmaceutically acceptable carrier.

45, A composition according to claim 44, wherein said composition contains 0.1-50

mg of said compound.

46. A composition according to claim 44, wherein said composition further comprises
an additional pharmaceutical agent selected from calcium channel blockers, cholinergic drugs,
adenosine receptor modulators, ampakines, NMDA-R modulators, nGluR modulators,

cholinesterase inhibitors, or any combination thereof.
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59. Use of a compound according to any one of claims | to 43 for the preparation of a medicament for
treating memory impairment due to an acute neurodegenerative disorder. 60. Use of a compgdrd, p
according to any one of claims 1 to 43 for the preparation of a medicament for treating an allergic or
inflammatory disease. 61. Use of a compound according to any one of claims 1 to 43 for the
preparation of a medicament for treating schizophrenia, bipolar or manic depression, or major
depression. 62, A use according to claim 61, wherein said medicament is for treating schizophrenia.

63. A use according;to Claimc@%pwéfﬂ%ﬁ%&ﬁiﬁn@%@féﬂﬂ“@d}Wﬁef%[ntEgﬂt%iﬁ%‘&l%%a%a%%%%am' A use

according to claim 61, Wherlein said medicament is for treating manic depression. 65. A use according
to claim 61, W Brei SAiBFedicament is for treating major depression. 66. Use of a compound

according to any one of claims | to 43 for the preparation of a medicament for treating drug addiction

and/or morphine demndefﬂ%%-o%c@n&%%@%%%ﬂ%% FRIM ST NELEIR.SAY MEdicament s for
treating morphig,e dependence. 68. Use of a compound according to any one of claims P03 for the
preparation of a 1%%%@&1“&%}‘%%8?@%8&1 for treating depression. 69. A use according to claim 68,

wherein said medicament is for treating manic depression. 70. A use according to claim 68, wherein

seid medicament s or realing AR ASRESHION, Th AKSTASGISING 0,61k08 Whereln said

medicament is_for treating d,egression associated with a psychiatric disorder. A use according to

claim 68, whEHMR'SLG MBS RN Y hidreeiis g dhadhessishy/day.

50. A use according to claim 48, wherein said compound is in a dosage unit form

suitable for administration to a human.

51, Use of a compound according to any one of claims 1 to 43 for the preparation of a

medicament for treating cognition impairment or decline.

52. A use to claim 51, wherein said compound is in a dosage form suitable for

administration to a human.

53. A use according to claim 52, wherein said medicament is for treating memory
impairment.
54, A use according to claim 51, wherein said compound is in a dosage unit form

suitable for administering 0.01-100 mg/kg of body weight/day.

55. A use according to claim 53, wherein said medicament is for treating memory
impairment due to Alzheimer’s disease, schizophrenia, Parkinson’s disease, Huntington’s disease,
Pick’s disease, Creutzfeldt-Jakob disease, depression, aging, head trauma, stroke, CNS hypoxia,

cerebral senility, multiinfarct dementia, HIV, or cardiovascular disease.

56. Use of a compound according to any one of claims 1 to 43 for the preparation of a

medicament for inhibiting PDE4 enzyme activity to treat memory loss.

57. Use of a compound according to claim 56, wherein said medicament is to treat
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associated with a neurological disorder. 73. A compound according to claim 1, wherein R' is OR6, R2
is OR7, R3 is benzyl or pyridylmethyl, which in each case is substituted or unsubstituted, and R4 ds | p
cycloalkyl, aryl, heteroaryl or a heterocyclic group, which is substituted or unsubstituted. 74. A .
compound according to claim 73, wherein R4 is cycloalkyl, aryl, or a heterocyclic group, which is
substituted or unsubstituted. 75. A compound according to claim 74, wherein R4 is cyclohexyl,
piperidinyl, or phenyl, which in each case substituted or unsubstituted. 76. A compound according to
claim 74, whesgindatt Ii§€1:1>llag'}n;y)ls§_ubstituted by carboxy, cyano, tetrazole, and/or L-R8. 77. A use
according to claim 61, wherein said patient is suffering from drug addiction dependence. 133

58. Use of a compound according to any one of claims 1 to 43 for the preparation of a

medicament for treating memory impairment due to a neurodegenerative disease.

59, Use of a compound according to any one of claims 1 to 43 for the preparation of a

medicament for treating memory impairment due to an acute neurodegenerative disorder.

60. Use of a compound according to any one of claims 1 to 43 for the preparation of a

medicament for treating an allergic or inflammatory disease.

61. Use of a compound according to any one of claims 1 to 43 for the preparation of a

medicament for treating schizophrenia, bipolar or manic depression, or major depression.

62. A use according to claim 61, wherein said medicament is for treating
schizophrenia.

63, A use according to claim 61, wherein said medicament is for treating bipolar
disorder.

64. A use according to claim 61, wherein said medicament is for treating manic
depression.

65. A use according to claim 61, wherein said medicament is for treating major
depression.

66. Use of a compound according to any one of claims 1 to 43 for the preparation of a

medicament for treating drug addiction and/or morphine dependence.

67. A use according to claim 61, wherein said medicament is for treating morphine
dependence.
68. Use of a compound according to any one of claims 1 to 43 for the preparation of a
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MCSLLP

medicament for treating depression.

69. A use according to claim 68, wherein said medicament is for treating manic
depression.

70. A use according to claim 68, wherein said medicament is for treating major
depression.

71. A use according to claim 68, wherein said medicament is for treating depression

associated with a psychiatric disorder.

72. A use according to claim 68, wherein said medicament is for treating depression

associated with a neurological disorder.,
73. A compound according to claim 1, wherein R’ is OR®, R? is OR, R? is benzyl or
pyridylmethyl, which in each case is substituted or unsubstituted, and R* is cycloalkyl, aryl,

heteroary! or a heterocyclic group, which is substituted or unsubstituted.

74. A compound according to claim 73, wherein R” is cycloalkyl, aryl, or a

heterocyclic group, which is substituted or unsubstituted.

75. A compound according to claim 74, wherein R* is cyclohexyl, piperidinyl, or

phenyl, which in each case substituted or unsubstituted.

76. A compound according to claim 74, wherein R is phenyl substituted by carboxy,

cyano, tetrazole, and/or L-R®,

77. A use according to claim 61, wherein said patient is suffering from drug addiction

dependence.
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