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Seri al . 601463,054, filed April 16, 2003, the

This ZpSI HROSIHATLYTERASY 4 IVHIBIDRS,

Serial No. 10/270,724, filed Cctober 16, 2002, which

clains the benefit of Serial No. 60/329,314, filed

Cctober 16, 10 2001,prpish O THE INGENTIONes of which

are hereby incorporated. The present invention rel ates
generally to the field of phosphodi esterase 4 (PDE4)

enzyne Ai.n i G t e

rel ate S"Ilh%J' hﬁﬂl <Eh cM?@%é}Z@%g%Jﬂblcﬁ ﬂg%s ﬂ}bﬁsmﬂéﬂ ﬂbbl‘?&tlon Serial No.
C @0Pi@Ydg, filed Avpril 16, 2003, the entire disclosure of Whlch is hereby incorporated.
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nmet hods 15 of preparing such conpounds, conpositions
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h)?Qpbltb%?’%,mﬁfhsg?é?ﬁ‘t‘r&ﬁ%f\‘i’s’&ﬁlaée MEEEBePRediShophosphat es

(i ncluding cAMP and cGW). These cyclic nucl eoti des

act as second nessengers-within cells, and as

messen génesp;resemmyentm mtlstes génﬁmaﬂy:‘el the §eidfof pbosphodissterase 4 (PDE4)
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t 3 W&f specificity toward hydrolysis of cAVP or
cGW, their sensitivity to regulation by calcium 30
cal modulin or cGw, and their selective inhibition by
vari ous corrpoundsBAﬁEKGBMDeOF THOE INVENERQNy| at ed
by Cat+/cal nodulin. PDE 2 is c@GW-dependent, and is
found in the WO 2004/ 094375 PCT/ US2004/ 011765 heart

and admasaldic Tiblotidd specif/Phiosphodiesi@akes EOIES) néprbehi family of
of this enzyne creates. posjtive inotropic activity

PREzAngs$has applyspbieyiielysiand varausicypiqucieopide HigeaRhosphates

| r
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i Relland atrhegenp@vPeatgritnpnlses fioru@skt surface savetbts hawingbeynd various

and therefore PDE 5. inhibhitors . . c
hormones and neurotransmitters. PDEts 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,

PDE 1 is stimulated by Ca**/calmodulin. PDE 2 is cGMP-dependent, and is found in the



5 may have cardi ovascul ar activity. Since the PDEs
possess distinct biochem cal properties, it is likely
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of regul ation. PDE4 is distinguished by various
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i soenzynes are |localized in the cytosol of cells and
are unassoci ated with any known nenbranous
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arthritis. Further, roll(%ramirrprovesthe cognitive
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addi t i dPDE4ispercdymes anedenatizedas theadyiqspbon cellaamidira gnassociated with any
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I espivitys Bsmportand rymeiy fielogical frosassasgscladitg inflammation and memory.
n%%}tgr%ni*%tﬁtﬁgosénzymes stich as rolipram, piclamilast, CDP-840 and ariflo are
powerful anti-inflammatory agents and therefore may be useful in treating diseases where
inflammation is problematic such as asthma or arthritis. Further, rolipram improves the

cognitive performance of rats and mice in learning paradigms.
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therapeutically significant effects may result from
PDE i nhibition and the resulting increase in
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| ocated in the nervous system and el sewhere in the
body. 10 Rol hﬁ{pqg}n previously in devel opnegjclafilan
anti -depressant, selectively inhibits the PDE4 enzyne
and has becone a standard agent in the classification
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i ncreased_gastric, acid secretion and stqQmach erosion.. . . .
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The present invention relates to novel compounds that inhibit, preferably
selectively, 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). In particular, the present invention relates to novel rolipram analogs. The
compounds of this invention at the same time facilitate entry into cells, especially cells of

the nervous system.



nost especially long termnenory inpairnment, as where
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enzynes, or where such an inpaired condition can be
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invention wll beconme apparent to those skill In the
aetevated hmrapeﬁlsle)nPDE rlevils mﬂacmBQM@%dermim mg loffolvmg
Fornmul a.l: -0 O 25. 30, wherein R.is al kyl .
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or -C=-C groups, 35 alk hawng

cat b@:ﬁ uapm Whahpﬂismsnfsmrwﬂlulm evaly YrBD@ 4 erma@es or where

i nations .t hereo
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PCT/ U82004/ 011765 -CH2CH2- groups are replaced in
each case by -CH=CH or -C=C groups, cycloal kyl
havi ng IBa pesfgredaspen, the spmPowRs of thesnvignighmprQiesuclvdiseases by
5. ' [
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het erocyclic group, which is saturated, part| ally
saturated or fully unsaturated, having to.10 ring

at ons URonmwEher study of ghe Spe(flﬁﬁfgloalt%apge@ﬁ chagmgy ﬁltsh@raspects
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The present invention includes compounds of Formula I:

RZ/O
0 0
!
8 ||\l ()
R3

wherein
R! is alkyl having 1 to 8 carbon atoms wherein optionally one or more

-CH,CHa- groups are replaced in each case by -CH=CH- or —C=C-
groups,

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

by halogen, oxo or combinations thereof wherein optionally one or more



unsubstituted or substituted one or nore tines by
hal ogen, aryl, alkyl, alkoxy, cyan, hal ogenated al kyl

WO 200g/09437% i f | uoronet hyl ), nitro, oxo, am no, PCT/US2004/011765
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al kyl am no, dialkylanino or conbi nations thereof, 15
aryl having _ %x%a%ssbﬁer | 2038 in Mh%séﬁy—CH’CH- or -C=C-
unsubstitute or su tuted one nore tines by

hal ogen, CF3rowsF3, al kyl, hydroxy, al koxy, nitro,

nmet hyl enedi oxy, et hyl enedi oxy, am no, al kyl am no,

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl gy @1'05& VERAARODY 8 carBbik Mohf3] Which is unsubstituted or
alkylsulphlnyl al kyl sul phonyl , phenoxy, acyl am do

(e.g., 20 acebwivitddpne ammomctyany kadogen, oxw allok hyvingl to 4 carbon -
conbi nati ons,t her eof k I having 8 to 16 carbon

at oms, whi cHqLs ﬂﬂ%ﬁﬂ§?$¥%§g53y substit ut ed

preferably in the aryl portion, one or nore tines by

hal ogen, CF3, OCF3, al kyl ﬁdroxy, al koxy, nitro,

met hyl enedi dpteregyelir arosi BRiEh 1psatarRtedopartiplby satwried or fully

di al kyl am no’ngﬁ %Ee%XXﬁL}C%E 10 P%ﬂ&g?‘%éﬁ%sg?%c}?ﬁrlgﬁ%(}f ring atom is an

cyano, acyl xycar

al kyl sul phi ny,|0 of6 kdns (8.4 h@Jthdlenyl z;t}em»x,ys tmyymﬁﬂmyl) which is
(e.qg., acetan1do% and acy ona ., acetoxy 2

conbi nat i ongnpwstibigd orzubEItAiEA ORGPT Vlotﬁwfélﬁ?%?ié 1@8%‘311 aryl, alkyl,

carbocyclic 9{09(? ﬂﬁé&%g?ggnyﬁg? }ﬁr(r\{gg %ﬁ?ﬂgﬁﬁﬁﬁhﬂ . §iit%o,"0x0, amino,

cycl ohexenyl

t et r ahydr onafihldiring) Jialkymniid,2004mbBvBaEs thereof,
PCT/ US2004/ 011765 which is unsubstituted or
substituted one or nore tinmes by hal ogen, alkyl,

al koxy, nitro. GYa Qg toq)&%gr%h £RAY AR i@%sﬁlﬂﬁﬁﬁ&f or substituted one

aryl al kenyl Travi ng carbon’atons, wherein the
al kenyl por tor arréitimes by bplogen, 16 ADGB1n aEnyb My roxdyi adhox3s nitro,

unsubstituted or substituted preferably t he.. .
portion, onddgl P ﬁtgtgl%[}?/ﬁﬂy > GHBTS agTyEfiﬂ’mohgfaﬁ% mo,
al koxy, nit rox?&]ﬁcpbl h?&k%ﬁiyﬂ%d‘xy, @&BMJ{}E '&?Qﬂd”éb’yl ﬁﬁbiﬁarbonyl
al kyl am no, [ am ho, ~ hydroxy

hydr oxyal komilgyltbmr bkky},sulp@ymhmllqdwl)honal mgg@ga; beydgrhido (e.g.,
| kyl t hi | al kyl sul
eyl an do. ( ottty ihaRE e Rl ¥ BRI sopBBGHY thereot

acet oxy), or conbinations thereof; a

het erocyclic-al kyl grou which is saturated,
partial |y sardalkydevers t5p| 16/carbon atoms, which is unsubstituted or

substituted preferably in the aryl portion, one or more times by halogen,
CF;, OCF3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or

combinations thereof,

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

(e.g., cyclohexenyl, cyclohexadienyl, indanyl, and tetrahydronaphthenyl),



unsaturated, having 5 to 10 ring atons in which at
least 1 ring atomis an N, O or S atom which is
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the heterocyclic portion by hal ogen, aryl, alkyl,

al koxy, cya t;'f%lu?@@d"sﬁhﬁéh & JuBktithRdBne or more times by halogen, alkyl,
trifluoronet f nitro, oxo, amno, alkylam no,

di al kyl am nalkorxarhﬂnycwno,avwbommbm@lcmhéh@@ﬁf,and/ or
substituted in the alkyl portion by hal ogen, oxo,
cyano, or conbinations thereof, or 20 cycl oal kyl al kyl

having 4 to a;}qa]ﬂ‘(éﬁ)h@ﬁvﬁg%rﬂ% 16%aﬁbon 2€0H64, Sperdiy ttdMydnyl portion has
and cycl opropyl nethyl), which is unsubstituted or

subst i t ut ed uprie Searhvoraéoms, iwhagh Bwnﬁdlsb'@@d orgkbstitaied preferably in
or combi nat s f 3#1518 fcglﬁ 66%0(51‘? ?H%eg éy gy ggrg afk}Il quﬂlroxy, alkoxy,

carbon at om§

substitut ed \gRe n%thﬁ@ﬁéﬂld}dy”%yléﬁedi@kﬁ @efino, Bﬁ(yﬂﬁnirlo dialkylamino,
al kyl haV|n%'1 ‘to 8 carbon atoms wherein optlonal
y

one or nore wayﬁmmdrogyai&@@’ SRIBOX 1 SR acylnalba@warbonyl

T USh004/ G168 Ryt Eslip i IR dfamico o,

whi ch is subgséthinitod, dan@ra@ymky (®E S addtomms, orleynibadaviganthereof;
0x0, or. conbinations thereof wherein optionally one

or nore -CH2CH2- groups are repl aced in each case by

Cgr_';g# a? {) ms v%jg%)%[lg léﬂ(}llil gﬁ%@t \QI?J Fgéds i YifeHng% él%}/ustsaggated or fully

one or nore masmwdyh:mﬂxg:)gwlo fixg atoaislm Iwhm:lr at least 1 ring atom is an
conbi nati ons_ t hereof, ‘%}g aryl al k havi r]}g 8
carbon at ongY> QAT 3 Aoy %@ﬁé’t‘lﬁ‘ﬂ IEHG or substiuted o ggmore times in

preferably i E\:;/]Itléi@ro?/%f)ﬁo al@ék%, 5&?!1 HLE, efllk&@sc@a)ho

hal ogen, xy,
nmet hyl enedl mnlogem@hlkmle(dlggmﬂuammmw) aitky bawsiangno, alkylamino,

dial kyl ami no. ydroxyalinl o Ydronal k. 28RO  siuted inthe

cyano, 15 adi#

al kyl sul phi Myﬂ p@ilt%)ilb%q{am&‘%ﬂ)’dx 0, BY¥8BYén combinations thereof; or

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and
cyclopropylmethyl), which is unsubstituted or substituted one or more

times by halogen, oxo, alkyl or combinations thereof,

R? is alkyl having 1 to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;
R? is H,

alkyl having 1 to 8 carbon atoms wherein optionally one or more

-CH,CH,- groups are replaced in each case by -CH=CH- or -C=C-
groups,



phenoxy, and acyl oxy (e.g., acetoxy), or conbi nations
thereof, heterocyclic-al kyl group, which is
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having 5 to 10 ring atons in which at least 1 ring

atomis an 20 N, 0 or S atom which is unsubstituted

or substituted one or nore tinmes in the heterocyclic
portion by hikybbaning htyB cathbk plomsaikiok i subgtinted one or more times

Q?r! (r)]g’englt Es pg:@?%l(g’ex&eoa(‘%é?rl %tmr Ihf;piil aﬁ%&g g%}r%%‘ ly{}ieae?rll to{)t?dna?l)y(f%he or more
conbi nat i onscHheHS Ao @it Feptdtbs il &4éh@ese BY LTE=CHL k¥ L.C=C-
portion by hal ogen,” oXxo, cyano, or conbi nations

t hereof , 25gadupsxyal kyl having 3 to 8 carbon atons,

-C(0O)R4, -(CH2)NnC(O R4, -(CH2)nOR5, -(CH2)nSR5,

- (CH2) nSO2R4, - (CH2) nNR5R6, - CH2CO2R5, - CH2CONR6GRS,

- CH2CONHRS, oydBatk @Hidk, Edbor 4t6ire) WNRE CORGubItuted or
- CH2CONHSO02R4; 7 WD 2004/ 094375 PCT/ US2004/ 011765 R4

i s al kyl havibsgituted enelgr reeteiispesdtydintosrni €19, pikyl, or combinations
unsubsti t ut gkgerc%f substituted one or nore tines by

hal ogen, oxd, or’ conmbi nati ons thereof wherein

optionally one or nore -CH2CH2- groups are replaced in

each case by -CH=CH or -C=-C groups, .5 al koxyal kyl

havi ng 3 t o 2B/ldkyldwning: bies! Ogarean gtems, vduslisiungelsitudpd or
substitut ed | E

conbi nat i onssa?ﬁ‘t:igﬁée%ﬁﬁ fe\%%ﬁel#’ g? ﬁle%éfl!@hg%’ 9n%%98rreqﬁm?er}seby halogen,
- CH2CH2-  gr alky$ hetdmxyegkace ditid) nesiciencdasey, dylefiddi®ty, amino,

or -C=C groups, .10 cycl oal kyl havi 3.to 8 rbon

atoms, whic Hllqyﬁa%}%’lﬂd%lf‘}’l@ﬁ]ﬂ% héﬁim’%{)%@t hY‘%P&Sa‘i , rboxy, cyano,
nmore times h ¥l A ' ' 1 1
Ther cof | 15 2y TSPy Sy Pt oy BRTRL AT L ony1, phenyy
atons (e.g. phenoxlyppeinteyloatify.k., acdoxy)ya coprbamajione theydof,

which is unsubstituted or substituted one or nore
heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogénated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof,
alkoxyalkyl having 3 to 8 carbon atoms,
-C(O)R?, ~(CH2)aC(O)R?, -(CH2):OR?, -(CH,),SR?, -(CH,),SO,R?, -

(CH,).NRR, -CH,CO,;R’, -CH,CONR®R?, -CH,CONHR?, -
(CH,)-NR®SO,R*, ~(CH,).NR*COR*, or -CH,CONHSO,R*;



ti mes by hal ogen, oxo, al kyl or conbinations thereof,
aryl having 6 to 14 carbon atons, which is

wWaredios437i ut ed or substituted one 20 or nore PCTES2004011765
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hal ogen, CF3, OCF3, al kyl, hydroxy, alkoxy, nitro,

met hyl getedi Qé(iﬂkzﬁﬁaﬂfyﬂ @)dlpé%)‘borﬁﬁbﬁ@ wlﬁdﬂ% Iufalé'ﬂb@ﬁ‘tuted or substituted
di al kyl am no ydroxyal kyl, hydroxyal koxy, carboxy,

cyano, acyl onalok moy@hmbs)hy halogéi, bEg,| arlsbmbinations thereof wherein

?Iekél ’sw phi n NI‘—?—EH I(@yﬁ %&N 2@}3?;%‘%' sul p o’i?Bfﬂag&om each case by

(e.qg., CGI—ISS@@N%@H o2 =Rl gggnat ed aryl sul phonam do
(e.g., 4-F-C6H5SO2NH ), phenoxy, acyl am do (e.qg.,
acetani do), and acyloxy (e. g acet oxy), or

combi nati ong HT é(ygﬁi ’V%I}%{ J[ k%#oré%}{mrs] gw?w% l}hgugs% tut%d or

at ons, whi ch subs

preferably isabsiii@e@bid o@picitiRes BRIGHenBNE of terEBnkYons thereof
hal ogen, CF3, OCF3, al kyl, hydrox al koxy, nitro,

met hyl enedi d%gﬁrenépnmr@ﬂmnefeg/morfs- Cibo g1apa ggeplaced in cach
PCT/ US2004/ 7 Kyl , di al kyl am no,
hydroxyalkygé%hsgroxy k8&3¢ %a o§§, cyano, acyl,

al koxycar bonyl , al kyl t hi o, al kyl sul phi nyl,

alkylsulphonyl an1nosuL§honyI phenox acyl am do

(e.g., acet sxviaekyl havingatipl osagb ((rbatgms whigh i59asybstigyted or
Catur ot cd,  SATTART e TR TREsI Rk B0 Bt ok fgbfiations

saturated, partia drat
havi ng 5 tothlk®eafl Nng atons i n which at Ieast 1ring
atomis a N O or Satom(e.qg., 3-thienyl, 2-thienyl,
3-tetrahydrofuranyl, 1,3,4- thiadiazolyl), which is

unsubsti t ut @?Ql?{lu(ﬁﬁﬁ’c%ﬁ hi\)‘fﬁ§g tcpf'@%aﬁ‘F plﬁ&etﬁ%s;({a.gglx%ﬁcg%fl’)e}l@ylethyl and

hal ogen, ary e.q., pheny
cycl oal kyl @gclgpropylmeﬂl}d)}gmdnmﬂ iy unmbstimwdl«ylsabdtgmted one or more

3 s PR B o B =
trifluoronethyl), hal ogenated al koxy (e.g

trifluoronmethoxy), nitro, oxo, amno, _aI kyI am no, _
di al kyl ami negyl laamngém‘b b oarpbn atostse wbiohds engudstyuied b substituted one

pyridyl, pi 89“ té%lgscliyxﬂ lgge\ﬁl CFE,GCS&IEl Xﬁic P fhuglr%n¥1 dlkoxy, nitro,

pyr azi nyI ),
methylenedloxy, ethylenedioxy, amino, alkylamino, dialkylamino,

hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido (e.g.,
CH3SO,NH-, C,HsSO,NH-), arylsulphonamido (e.g., CsHsSO,NH-),
halogenated arylsulphonamido (e.g., 4-F-CsHsSO,NH-), phenoxy,
acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or combinations

thereof,

arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or
substituted preferably in the aryl portion, one or more times by halogen,

CF3, OCF3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,



al kyl (e.g., thienylnethyl, pip
eri di nyl carbonyl nethyl ), or conbinations thereof, or

w@2dveneetycl i c-al kyl group, which is saturat ePlCT/US2004/011765
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partially saturated or fully 20 unsaturated, having 5

to 10 ring ahLoRs a']]&léﬁﬁin@hdlﬁﬁ(yia%ﬁﬁ(; Hydrcﬁdyﬁ&yﬂth‘i}ﬂio‘)&alﬁaxy, carboxy,

N O or S atom whi'ch is unsubstituted or substit ut
one or nore Clyamxescylnalkon@atb@ng]g @lky];t]nlo;;alﬁ@hsuhpbmmwlkylsulphonyl

hal ogen, aryl,. al al kox C al o en at.ed al kyl

(o oo o o1 it ey PR gSYBREo (R 1R, Bn¥oytony (e,
al kyl am no, acétoRy)kyt phbifatidng HRPof, OF corrbl nations

t hereof and/or substituted in the 25 alkyl portion by

hal ogen, oxo, cyano,.or conbinations thereof; and R5

o T RGRSh BRube R SEm B A OAT e o

repl aced i ny@agtrafasBaie 5 (HEGHhg thms(ﬁrvﬁﬁicl'git%t@ﬁl nﬂ% atom is a N,
WO 2004/ 094375 PCT/ US2004/ 011765 al kl 3,OhaVI n to 1

car bon at om§ WhP eter € Bubdienylitlethi fietr Oﬁlrwb 1,3,4-
by ‘hal ogen, tlﬁxa)lazoq %Wn&tgcf BFﬁfbs%?Jdean@ or more times by

optional 'y one or oups are re

i n each casalogen, Gi-?l((?éig @henﬂ}‘—lﬁetﬁyl@haqms alkad, l@xbbalkiyy(e g,

having 3 to 8 carbon atons which is unsubstituted or
subst i t ut ed cBHEPBPYDofvsloalkytadkd e B a rrgiaprop ghesthyg), alkoxy,

combi nat i ongtENRO (o JMAGHES J&In%ﬁfe;} E%ﬂl&/ thBEe 'Eei/d"gﬂiﬁ (e.g.,

- CH2CH2- groups”are rgﬁl ac 0 ca
-CH=CH or {ﬁlﬂ}romemybshalcgembmdIalky)lxyi@ﬁgj niflidromethoxy), nitro, oxo,

carbon atons, .V\:hl IS un stituted.or ubstj t ut ed
one or nor e PR & )lﬂnﬂgp,dggﬁy lagggngp, aﬁ’hwplp%gpyl heterocycle (e.g.,

conbi nati on ?yn&ﬁeﬁlﬁelfldm}ﬁt}ﬁ Q@tﬂ‘f’éﬂf’df@éﬁayﬂ" BYHaREhyD), h@erocyclic-

16 carbon a g., cyclopént

cycl opr opyl aﬁlyhgd 9., thymiylnhethd, mpaud;syka@oayimhyl) or combinations
substituted,one Qor. more ti mes by hal ogen, oxo, alkyl

or conbi nat (5L Her eof

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof, and
R*  isH,

alkyl having 1 to 12 carbon atoms wherein optionally one or more
-CH,CHj;- groups are replaced in each case by ~-CH=CH- or —C=C-
groups,



20 aryl having 6 to 14 carbon atonms, which is
unsubstituted or substituted one or nore tinmes by

whaloegers7s CF3, OCF3, al kyl, hydroxy, al koxy, nPCT/US2004/011765
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nmet hyl enedi oxy, et hyl enedi oxy, am no, all cyl am no,

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,

cyano, acyl, al koxycarbonyl, alkylthio, ) _

al kyl sul phi rajikyl havingligallglearbph atoshd sihichus ghestidpdione or more times
(e.g., 25 CH3 NH-, C2H5SO2NH- r vl sul.phonam.do

(e8! Corsdontpaen: ofi o gumar et el RARARPYE any one or more
(e.g., 4-F-C éigl\gfohp@m@@woed i e36hak&By €H8-CH- or -C=C-
acetam do), and acyloxy (e.g., acetoxy), or

conbi nat i onsgrougser eof , 30 arylallcyl having 8 to 16

carbon atons, which is unsubstituted or substituted

preferably in the aryl portion, one or nore tines by

hal ogen, 10, MRydR9%HH ¥ b PebbiSaefA/ WhibRGSuuBstituted or
OCF3, al kyl, hydroxy, al koxy, nitro, methylenedi oxy,,
et hyl enedi oxyibstituterl e OBIRYA tiRes Y halpgank ¥ Quer sembinations thereof

hydr oxyal kyl_. e*r‘é(igl[o%ﬁ?éﬁégﬁg@%g &%&gg?%ﬁ%?{g?&ﬂys € ¥eblaced in each

al koxycar bonyt™, y

al kyl sul phonyke by agHRrQ3LIopharyL grqubgnoxy, acyl ami do
(e.g., acetam do), and acyloxy (e.g., 5 acetoxy), or
conbi nations thereof, a heterocyclic group, which is

saturated, p [ | Y :
naving 5 1 o RPN 1A SRS oo fnicns hatb Ml o
atomis a Nsub&itoted Snabomofetiges byBhdlbgeanykq, alleyil hurenydbinations
3-tetrahydrofurapyl, 1,3,4 10 thiadiazolyl), which is
unsubst i t ut éBe18PL substituted one or nore tines by

hal ogen, aryl (e.g., phenyl, nethylphenyl), alkyl,

cycl oal kyl (e.g., cyclopropyl), cycloal kyl al kyl

(e.g., cycl aycpikytatiynhyingdltk dggarbonlalooxs @l gkydyclopentylethyl and

{nre ,t P Fﬁg?ghg%/c{;@qop%?(ﬁﬁgagi;\?@gﬂ gsltlﬁlg&alti%lél_e(b gre substituted one or more

trifluoromethoamy ha‘i‘é%eho@xd?éﬁkyl ScAiRiond kieréam no,
di al kyl am no, “am’nosul phonyl, “heterocycle (e.qg.,

pyridyl, piperidinyl, thienyl, tetrahydrofuranyl,

S e N IR ek T ——

or or more times by halogen, CF3;, OCF3, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido (e.g.,
CH;3SO,NH-, C,HsSO,NH-), arylsulphonamido (e.g., CcHsSO,NH-),
halogenated arylsulphonamido (e.g., 4-F-C¢HsSO,NH-),phenoxy,
acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or combinations

thereof,

arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or

substituted preferably in the aryl portion, one or more times by halogen,

10



20 a heterocyclic-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to

wdagooiopg7at oms in which at least 1 ring atom i BCEHOS2004/011765

10

15

20

25

0O or S atom vvhi ch is unsubstituted or substituted one

or more ti 'TE’@F BCH NEKNCE RO %hdoﬁyﬁﬁfrb'Iﬁ@th?}én&ﬁbféﬁ%fhylenedmxy,

aryl, al kyl, kox cyano, Hal ogenat ed

trifluor orretatmylhy),, alhylamm,o dm&ylmnﬁmydmmﬂqﬂvnhydmxyakoxy, carboxy,

e OO A

cyano, or Coa[ﬁiﬁhﬁ 8]?1@{0&? acy%mds (¢%g., detalBldo), and acyloxy (e g,
2004/ 094375 PCT/ 200 1176 haVI ng 1to

car bon atonsacmayhphcﬁpbméﬁmlsltbﬂ or nore CH2CH2
groups are replaced in each case by -CH=CH or -C=-C
groups, 5 alkyl having 1 to 12 carbon atoms which is

substitut ed PRNferBEydiRLorlp, WEch 1b¥athﬁiddgpﬁmaﬂ’9<@atumed or fully
conbi nati ons thereof wherein optionally one or

- CH2CH2-  gr owmsatuated, haying é el 19 fing étﬂmsclaé@lﬁlg/at@q_t@mg atom is a N,
or - C=C gr OUH3t S a}oq 2&‘% g %fﬁgllﬁan Iﬁﬁg tltaﬁg(ﬁo‘f‘lﬁ' M 3.4

atons which 7S UOnsu ’tltute one
more tines h}mahﬁholggnwhmh(js ulmubstctmed Ioahmhmmtdachmeem‘fmore times by

wherein optionally one or %—%S—IZ gr.o

repl aced i n halegsn, ayke. gmphe%@lﬁl- enr}.),@lk)a B?%Wi@e &

cycl oal kyl t

maubet i L ut 4 SPordl Syt ARIARD e Fclobtngiini @yl ikoxy,

hal ogen, ox calkcadybmyl (e.@rmethobymethylpryans, iefomehated alkyl (e.g.,

cycl oal kyl al k having 4 to 16 bon ato e. q.., .

cycl opentyl etflﬁ?f’mé??épy @a]@gg}a&gag% tgh);@u‘g‘iﬁﬂ%gf?xiyl’ nitro, 0Xo,
unsubsti t ut eﬂmﬁf),kﬁﬁ%h%iﬂouhﬁ nd ranﬁﬁBﬁﬂpﬁdn?Pihe{%Yocycle (e.g.,

hal ogen, oxo or conbi nations thereof, "ary
having 6 to Iﬂyﬁldyhpim:ndmybngeny%te&hlly(koﬁumybmamﬁﬁ hgtierocychc-

21yl hyar U1 GRS Do APRY RNy ). OF combinations

et hyl enedi OxyeregfTop0, al kyl am no, di al kyl am no,

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof;

R® isH,

11



25 hydroxyal kyl, hydroxyal koxy, carboxy, cyano, acyl,
al koxycarbonyl, al kylthio, alkylsulphinyl,

wa@bdoglossrphonyl , phenoxy, acylam do (e.g., acRCHIB0}/011765

10

15

20

25

30

and acyl oxy (e.g., acetoxy), or conbinations thereof,
arylallcyl haxi88vils i 9o 18 c&B6R HdnWhRein\WptishallsSone or more
unsubstitutedor 30 substituted preferably in the aryl
portion, oneCbrChoprgoupsaes rdpjachd iroepsh casedns; ClbeCHl- or -C=C-
al kyl, hydr XY, al koxy, nitro, nethyl enedi oxy,

et hyl enedi 0x&°"P%12 WO 2004/ 094375 PCT/ US2004/ 011765

am no, allylam no, dialkylam no, hydroxyal kyl,

hydr oxyal koxy, carboxy, cyano, acyl, al koxycarbonyl,

al kyl thi o, all&yhadinphitmy? carhprplomsl phishyis subsgéesosag, or more times

acylam do (e.q.,. acetamdo) . .and o o PP

acet oxy), o?’y%@%)olgﬁﬁl’ PAC %rncso)rqq%@grheogg ?ﬁ/eéeogxxﬁt{ée? eelr 88%5%1}8’[1 la( One of more
group, whi chCHsCHa\! gtb@isefle rgphickd & ¢achsasdyat€@d=0H- or -C=C-
fully unsaturated, having to 10 ring atons in which

at least 1 B¢pSatomis a N, O or S atom(e.qg.,

3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or nore tinmes by

hal ogen, ar ylkoxglkyl havidg 3adok8ooayborpdtémx ywelaith eutlsubstituted or
cyano, hal ogenated_ al kyl (e.g., trifluoronmethyl),. .

nitro, oxo, SapAtFECd aneqn BPReABRCSHYIAKIECHNT ¥ OF fpmbinations thereof
combi nat i on 3 f C- .
whoh 1S say Ui gtionsBl onP LR SHEELE puY i in cach
unsat ur at ed cadeawi-AGHSCHo od-8CE=Chgroapns i n whi ch at

least 1 ring atomis an 15 N, O or S atom which is
unsubstituted or substituted one or nore times in the

het er ocycl i géaggﬁgy g&gﬁgﬁ“@'ﬁ&%n ﬁwﬁ% » whicK Yd unsai|> Rof¥d or

cyano, hal ogenate e.g., trifluoronethyl),
nitro, oxo, sabstided ahekar mmorertimes byitaldggh aoron elkyk ar baxpinations.
or combi nations thereof and/or substituted in the
al kyl portigﬁ“ﬂ§;halogen, 0X0, cyano, or conbi nations
thereof; 20 nis 0to 4 (e.g., 1 to 4 o0r 2to 4); and
phar maceutically acceptable salts thereof; 25

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and

cyclopropylmethyl), which is unsubstituted or substituted one or more
times by halogen, oxo, alkyl 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, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof,
arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or

substituted preferably in the aryl portion, one or more times by halogen,

CF3, OCF3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,

12



with the proviso that: (a) when R2 is CH3 and R3 is H,
then RL is not nethyl, ethyl, n-propyl, isopropyl,

wG@e@4loa3ys , n-butyl, isobutyl, neopentyl, n-pPer/Ys2004/011765
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2-met hyl butyl, isopentyl, n-hexyl, 30 phenyl,

cycl obutyl, —” iMino, GU&YRREXY h dfdk?)laﬂt@?'h 8f¥lyalkoxy, carboxy,
met hyl cycl opaglﬁ?{)f%?%gyclngbr oplfl'l met hyl}i, 3 WO ty yalkoxy, catboxy
2004/ 094375 dHad, d6PDakHRCatesyl, elkyltbive atkylsniphingl, alkylsulphonyl,

2- propenyl, 2-propynyl,.3-nmethyl - 2-butenyl,
N-subst i t ut éﬂleg@i&%@?i%%dﬂﬁ-ét’ ﬁg/{‘?t?m}%’?’ba&‘:aﬁ%iﬂf’xy (e.g., acetoxy), or
3-t et r ahydr ofafiylatiogs iHetdohydr of uryl, 3-

t et rahydrot hi enyl, 2-oxacycl opropyl, 2-oxacycl openyl,
5 3-oxacycl opentyl, 2-chloroethyl, 2-bronoethyl,

2,2,2- trifluoroethyl, 3-br propyl . .3- I

or 4- br onotﬁj?eﬁ?rf’c § SHENY) mﬁi% SE@%@FS& p%ééﬂ%/ﬁg; gag%%% fully

is methyl, thenufdd, Savid®s 910 Hng am@igih wiemaikast 1 ring atom is a N,
4- hydr oxybenzyl, 4- acetoxybenz Fh 4-bronnbenz¥£, .

3, 4. di et hox9 bR agm (0.8, il btz feirahydrofurany), which is

4- cyanobenzyl su%}iﬁf@%?ﬁ%ﬁéﬁlt{ﬂed %he ?gﬁ%ﬁ?&ﬁ%y i)y halogen, aryl, alkyl,

4- ami nobenzyt® T noben

2, 4-di am nOQﬂ'lﬂ%%A, alkéx@aboays candi hatb fenasadertizyll(e.g3 triffuoromethyl),

car boxybenzyl , 3-nmet hoxycar bonyl benzyl , . 4- .

met hoxycar bonip ez girinodalieminos diadiey aBiez g1 combinations thereof, or

nmet hyl suf onyl benzyl, 2-nitrobenzyl, 3-nitrobenzyl, 4-

ni trobenzyl, 2,4-dinitrobenzyl, 2-nitro-4-am nobenzyl,

2- ani no- 4- nid keeeydic.alon epivpl whivhtifiydtyrafed2partially saturated or fully

pyridyl met hyl, 3-pyridylnethyl, 4-pyridylnmethyl, 4-(6- .

f 1 uor oqui nolupsythEte; havipg f o i@]rlag 6§>&P5rfa|“§}}1§1}@7¥1ﬁ§ﬂt 1 félg atom is an

I m dazoyl met\y, r Lt bt | Joel : ; ; :

2! P00 G A R O e mor s
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,

halogenated alkyl (e.g., tfiﬂuoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof;

n is 0to 4 (e.g., 1 to 4 or 2 to 4); and
pharmaceutically acceptable salts thereof;

with the proviso that:

(2) when R? is CH; and R? is H, then R_1 is not methyl,
ethyl, n-propyl, isopropyl, sec-butyl, n-butyl, isobutyl,
neopentyl, n-pentyl, 2-methylbutyl, isopentyl, n-hexyl,
phenyl , cyclobutyl, cyclopentyl, cyclohexyl,
cyclopentenyl, methylcyclopentyl, cyclopropylmethyl,

13



25 ethyl, or butyl; (d) when R3 is H then Rl and R2
are not both ethyl or isobutyl; and 30 (e) Wen Rl

war@4B24325 e both di fl uoronmethyl, then R3 i s noPCT/US2004/011765
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- 4- am nobenzyl, or 4-am no-3, 5- di met hoxybenzyl . 14 WD

2004/ 094375 PCT/ us2004/ 0
[ al soggntgﬁ’?étﬂl gol'%gglﬁg%rgﬁyl’ 3-methyl-

filed Cctober 16, 2002, 0ses
within the genus of forfibitedyl, N-sibstitpied 2epiperazinylethyl, norbornyl,

i nvention includes conmpoynds of. For all: , = O
| 15 RL 1 (I1) R wher STt Pilyqrgglé}’qu%tetﬁg‘é’fi’i?s%i’l’ o 8
carbon atoms wherein opt iGRAHNABRy108- oWﬁlop?%xi,(%:l(_)xacyclopenyl,

- CH2CH2- groups are replaced’in each case
or -C=C groups, alkyl ha“wxagydlopmtﬁ @awlﬁmneﬁ]yb@doromoethyl 2,2,2-

60 or conbi nat i one. t ner JOMUGRERE} i BREPREP Ly GidoBepyL, or 4

nore 25 -CH2CH2- groups b%rﬁolﬁﬁ?ll aced in each case by
-CH=CH or -C=C- groups, cycloalkyl having 3 to 8
carbon atons, which is unsubstltut ed or substituted

one or nore tines by Q oxo al k hawi 1. 3.
carbon 30 atons or cgﬁJo %?Pl r}§ ¥ﬂ%@e@§fl ”%Vﬁ lgmethﬁ then R” is

het erocyclic group, whi chotH, 8ty Gdn¢, 49@'&&6)?%1)@1 4-
saturated or fully unsaturated,” having 5 to ring

atoms in which at |east @ccptpx@eazyjmhbgoraoh@nzylo3,érd1gethoxybenzyl

atom (e.g., 3-thienyl, 2th| ) ) )
3-tetrahydrofuranyl), whi clﬁet%gw?gb%rhzg § bsﬁaf}%lfeélaylog aminobenzyl, 3
substituted one or nore thfiRsbehyylhriesbengylyd-dinddthylhminobenzyl,

2,4-diaminobenzyl, 4-amino-3,5-dimethoxybenzyl, 3-
carboxybenzyl, 3-methoxycarbonylbenzyl, 4-
methoxycarbonylbenzyl, 4-methylsulfinylbenzyl, 4-
methylsufonylbenzyl, 2-nitrobenzyl, 3-nitrobenzyl, 4-
nitrobenzyl, 2,4-dinitrobenzyl, 2-nitro-4-aminobenzyl,
2-amino-4-nitrobenzyl, morpholinoethyl, 2-
pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 4-(6-
fluoroquinolyl)methyl, 2-(7-chloroquinolyl)methyl, 2-
imidazoylmethyl, or substituted imidazoylmethyl;

(c) when R!is CHs, and R® is H, then R? is not methyl,
ethyl, or butyl;

(d) when R® is H, then R and R? are not both ethyl or
isobutyl; and

(e) When R' and R? are both difluoromethyl, then R® is not

4-aminobenzyl, or 4-amino-3,5-dimethoxybenzyl.

14



al koxy, cyano, hal ogenated al kyl (e.g.,
trifluoronethyl), nitro, oxo, am no, alkylam no,

waol@kky43zii no, or conbi nations thereof, 15 WO PCT/US2004/011765
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35

2004/ 094375 PCT/ US2004/ 011765 aryl having 6 to 14
carbon atons, which is unsubstituted or substituted
one or nore tinmes by hal ogen, CF3, OCF3, al kyl,
hydr ox\Serial Kex0/2 70, 1240 filedrGadtbtyer € 6£20002x Mso discloses compounds within
et hyl enedi oxy, am no, al kyl am no, dial kylam no, 5
hks eseparkirmualdar oxyal koxy, carboxy, cyano, acyl
al koxycarbonyl, al kylthio, alkylsulphinyl,
al kyl sul phonyl , phenoxy, acylam do (e.g., acetam do),
and acyhexyyest®t. igventian étcdxdes compowmaistif Fatrmwladl:t her eof
arylal kyl having 8 to 16 carbon atonms, which is
unsubstituted or 10 subégituted preferably in the aryl
portion, one or noreriimesHyhal ogen, CF3, OCF3,
al kyl, hydroxy, al koxy, ni met hyl enedi oxy,
et hyl enedi oxy, am no, ? AR, € al kyl am no

[

hydr oxyal kyl , hydr oxyal Koxy, car bp
al koxycar bonyl, al kylthip, al kyl sulphi nyl, gn

al kyl sul phonyl, phenoxR, acylam do|(e.g., acetam do),
and acyloxy (e.g., acetoxy), or 15 nmbi nati ons
thereof, a partially unsaturated carbocyclic group
having 5 to 14 carbon atonms, (e.g., cyclohexenyl,

c P@ﬁéxadienyl, i ndanyl, and tetrahydronapht henyl),

which RS u nﬁslﬂl’l‘é}ﬂih‘{aﬂitngq t8'8 caktdnldtéis RlerRifoondRY Bne or more
ti mes by hal ogen, al kyl, 20 al koxy, nitro, cyanho,

oxo, or contfethlnmsoups eretsplacedamydagh kasayly KEFEY- & +G=C-

16 carbon ag% 8 wherei n the al kenyl portion has up

to 5 carbon®ators, which is unsubstituted or

substituted preferably in the aryl portion, one or

nore tinmes by hal ogen, alkyl, hydroxy, alkoxy, 25

nitro, methylikeheayingd to Seahomens awjch igsnbssituted one or more times
al kyl am no, 1, dj ] . .

hydr oxyal k o?(g hﬁégérﬂb g% QP%%@{&%O@@ ?ﬁ?&!r%ﬁ%k;(eg%% P Bgcﬁv}ll’y One or more
al kyl t hi o, aTH)OI5MIgpdupeyite replaked iaheheny by OBATHEYor —C=C-
acylam do (e.g., acetam do), and acyloxy (e.g.,

acet oxy), o¥OWB¥bi nations thereof; 30 a

het erocyclic-al kyl group, which is saturated,

partially saturated or fully wunsaturated, having 5 to

10 ring at orwldatikyMhivihg dtto B eabion htonig) grhidthoigunsubatituted or

substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon

atoms or combinations thereof,

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

O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is

H

unsubstituted or substituted one or more times by halogen, aryl, alkyl,
alkoxy, cyano, halogenated alky! (e.g., trifluoromethyl), nitro, oxo, amino,

alkylamino, dialkylamino, or combinations thereof,

15



16 WO 2004/ 094375 PCT/ US2004/ 011765 N, O or S atom
which i s unsubstituted or substituted one or nore

w0 20085943m5 t he heterocyclic portion by hal ogenPCHU$1004/011765
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al kyl, al koxy, cyano, hal ogenated al kyl (e.g.,
trifluoronmethyl), nitro, oxo, am no, alkylam no,

di al kyl am no, carboxy or conbinati ons thereof and/or

subst i t ut ed aryl Hahimg® tal Ikydarbparatinos) “ﬂyc}fwltmgldntitube(bor substituted one

cyano, or conbi nat.i on reof,_Q | al

vl g 4 t o oL TRHBER DB &g OCEy b ifpey, nito,
and cycl oproanBRIdidy) eth h&hok;s afH‘ﬁéJ Q&y1&mhsdd19m¥1amlno
substituted one or nore by hal ogen, oxo

or conbi nat |hydws>xwhlkylebﬁfdromalm<y, sarhbkyy lcy oy iaerg, alkwoycmbonyl

one or mor e HsiiBe EG{Y??&@%@& iSttong b iR sy irido (e,
- (CH2) NSRS, acétgﬂ?@ loxggé'g Mé&&??,or -cCombidaBRs thereof,
) nN

15 CH2CONR6RS, - INR6COR4, or -
CH2CONHSO2R4; R4 i s al kyl haV| ng 1 to 12 carbon atons

which is unsu ut.ut e ti ted

ti mes by halagg%% f}ba)yglg Sl co Stf ?rgf‘fsw}?lnléf’seucﬂ‘sr%ﬁ@tgﬁ A

20 opti onal |sﬁbﬁlme(g3|:eﬂ@§lﬁy11€ﬁl%@ﬁ'poﬁ[&ﬂ Bfic alrmofeetnha@@dhalogen
in each case b C- groups, al koxyal k

havi ng 3t o CHa ol Gngrowi dhoys Hines isdisnensiavondiylencdiony,
bsti t ut ed t
combi nat | ondiife Al hiGe S d BRI Buallyationy, carboxy,

mor e - CH2 CHZyaryy, acydsals 6 chdphc sitlylilito cdkisulpRiagl, Alkylsulphonyl,
-CH=CH or -CC groups, cycloal kyl having 3 to 8

carbon at ond! herRy i &ais BGoiaiIde), G SSYlesY (At asgtoxy), or

one or nore oxo, al kyl, or

conbi nat i onggﬁl E%re fe&gl? VD 2004/ 094375

PCT/ US2004/ 011765 cycl oal kyl al kyl having 4 to 16

car bon atons cycl opentyl et hyl and
partla%y unsaturate% carb%cychrg: group having 5 to 14 carbon atoms,

(e.g., cyclohexenyl, cyclohexadienyl, indanyl, and tetrahydronaphthenyl),
which is unsubstituted or substituted one or more times by halogen, alkyl,

alkoxy, nitro, cyano, oxo, or combinations thereof ,

arylalkenyl having 8 to 16 carbon atoms, wherein the alkenyl portion has
up to 5 carbon atoms, which is unsubstituted or substituted preferably in
the aryl portion, one or more times by halogen, alkyl, hydroxy, alkoxy,
nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof;

a heterocyclic-alkyl group, which is saturated, partially saturated or fully

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an

16



cycl opropyl methyl ), which is unsubstituted or
substituted one or nore tinmes by hal ogen, oxo, alKkyl

w@eoogopisrhat i ons thereof, 5 aryl having 6 to 1BCT/EF1O#011765

10

15

20

25

30

atons, which is unsubstituted or substituted one or

more tines hy hal Q ‘?dt? Wikich 1s%'s:§osttﬁitgcy brs &J%Xt‘iiﬁl%yone or more times in

al koxy, nitro, ‘enedi oxy, ethylenedioxy, amn

al kyl am no, thé hd:tkmbwhcrpm;rﬂorhly;dhzdageaﬂ, Lu;yll,,alkyl alkoxy, cyano
hydroxyalkoxy car box yana

kox car bonyl , .
al kyl t hi o, I&g]eggp ﬁ%ﬁ&, e.g. ép@? ﬁ}egwg}l , 0XO0, am1¥10 alkylamino,
al kyl sul pho'tﬁéﬂé o, Jarbo %ﬁﬁ&{‘% RSN sdbstituted in th
aryl sul phonam lel CG\/OO lshaI ogenates sutted m e
arylsulphonaﬂuﬂpoﬂmmxpyhakgﬁnﬁﬁﬁﬁsxﬁmﬁbbqonﬁheﬂnxwthmeofor
acylam do (e.g., acetam do), and acyloxy (e.g.,
acet oxy), or cortbl nations thereof, 15 aryl al kyl

having 8 to c%@tosm&tamt ﬁhﬂ 4 t¥hb @Qrbbﬁ atbRgUR L dybloBent9Tethyl and
hth

substituted preferably he aryl portion, oné or

nore tines b:ycIhgtqubnethylﬂ;w@lcmpc@sul@nnwd OI]W@S@jésﬂd one or mote
al koxy, nitro I enedl 0X dl 0 am no,

al kyl am no, t’tﬁ’?eﬁ ?ﬁeﬂ’o ?/%yo%yc 1°H§ﬁ{é6§?§’a| koxy,

car boxy, cyan, acyl, alkoxycarbonyl aIkyIthlo

al kyl sul phonyl , al kyl sul phon 20 am nosul phonyl

phenoxR’ acy allybisvirg Gto 4 e 4 lh@tp@@,)wmaheﬁ msyb@t;tyted or
, t
g:tgrocygfscgé¥%ﬂbg Rﬁgﬂﬁb h%%ﬁ%?zﬁg%ﬁoparslally

saturated or fully unsaturated, haV|ng to 10 r|ng
atons in which at st 1 ring atom

atom (&g . is: (@szﬁ)}t% @H@mny«CHmam@war%nycHzcozR :

1,3,4 thi ad| 6
substi t ut ed oﬁ% or nofet%ﬁh%ﬁiga th (el g.
phenyl , net IGHOGNKEED,R Gl kyl cycl oaI kyl (e g

cycl opropyl ), cycl oal kyl al kyI (e.qg.,
cycl opropyl net hyl ), al koxy, al koxyal kyl (e.g.,

met hoxyyret hX%]QIF lcﬁ/a? 1 {33105 f&n?tvlﬁi/dh i§ GnSibstudfed or substituted
trifluoronet 3/ ogenat ed

oxy (e.
trifluor orretohemymormttmemby batlogen axo mpombklﬁttem thereof wherein
di al l cyl am n nosul terocycle .0,, 18

V0 2004 004 SPEC Y 0835 BEr0 GERS T GyRlgre reblicd in ch case by

pi peri di nyl _chhignyds_d=gt. rg'it&)ﬁ;lr of uranyl, pyrazinyl),

het er ocycl i c-
alkoxyalkyl having 3 to 8 carbon atoms which is unsubstituted or
substituted one or more times by halogen, oxo, or combinations thereof
wherein optionally one or more -CH,CH,- groups are replaced in each

case by —-CH=CH- or —C=C- groups,
cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl, or combinations

thereof,

17



al kyl (e.g., thienylnethyl,
pi peri di nyl carbonyl nethyl ), or conbinations thereof,

w@ero08/0g3net er ocycl i c-al kyl group, which is satPCHUSI4/011765
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15

20

25

30

partially saturated or fully wunsaturated, having 5 to
10 ring atong ﬁﬂh@lﬁhﬁtiﬂ%@ 8516 LarbbR StoRisqRg, %yé‘l@peﬂ\tkflethyl and

0 or Satom unsubstituted or substituted on
or nore ti meyclbpropy]mmﬂlnﬁ) e?vlndyslumeuh@trmwm dujpstﬁatedg)@n Or more
aryl, alkyl,. al ano, . al kyl (e.qg.,
trifluor orrett‘llms) Y OXSX%&ala% ‘I?W %‘?‘? . 10
di al kyl am no, car boxy or conbi nati ons t her eof and/ or

substituted in the alkyl portion by hal ogen, oxo,
cyan, or contylhavingibsotlherbon alamy WRSh is unsubﬁstlmd@n substituted one

T L Lo P2 BB OB B i

-CHCH  or  yfetinfenddiyPSthyRhkdibxy) awim) alkylfnihd, dfla]kblafhmo
atons which is substituted one or nore tines 20

by
hal ogen, oxdydwxydisybhydoxuisonyhesrbexy, whighoepeyl, alkoxycarbonyl,

optionally g r [

in each cas 3[1%'31/‘[81-06%‘1@11 = ;1%1%%}20%% aaﬁ%%??}gf& b}%{% ?d% (e
having 3 t o (315@,Non, GRS, NH-); Aryilsilphostinsdd teud oCkERSO,NH-),
25 substituted one or nore tines by hal oge 0X0

combi nat i ondalogenasest arylppphenamigp (s Sn ath- 9%@%9@1’@0"%

S g e rdgﬁcgﬁﬁ% oA  Bero S ombinations

atonms, Wwhi chhérsOﬂJnsubstltut ed or 30 substituted one or
nore tines by hal ogen, oxo, alkyl, or conbinations
thereof, 19 WD 2004/094375 PCT/US2004/ 011765

cycloal kyl al, hﬁlﬂ}c ﬂ% Ef'totl% éla@o E 1915'1551{&% lgstvtuted or

cycl opentyl et cycl oprop y

unsubsti t ut edbmmsdjp&ferably adtheraeylcporttmr ene 01r mese ﬂuy.es by halogen,

hal

alogen, OX%F3, 65%3, a ICtPr&Pc;xr}]f?g 8)?}2 ntlt?oe rme(%lflylenedloxy, ethylenedioxy,

amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
aminosulphonyl, phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g.,

acetoxy), or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl, 1,3,4- |
thiadiazolyl), which is unsubstituted or substituted one or more times by
halogen, aryl (e.g., phenyl, methylphenyl), alkyl, cycloalkyl (e.g.,
cyclopropyl), cycloalkylalkyl (e.g., cyclopropylmethyl), alkoxy,
alkoxyalkyl (e.g., methoxymethyl), cyano, halogenated alkyl (e.g.,
trifluoromethyl), halogenated alkoxy (e.g., trifluoromethoxy), nitro, oxo,

amino, alkylamino, dialkylamino, aminosulphonyl, heterocycle (e.g.,

18



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

whaloegers7s CF3, OCF3, al kyl, hydroxy, al koxy, nPCT/US2004/011765

10

15

20

25

30

met hyl enedi oxy, et hyl enedi oxy, am no, alkyl am no,

di al kyl am n%,ymd@/g gﬁ&ﬁ&kﬂhenﬂy@ﬁw%fﬁ%)ﬂ PSR/ heterocyclic-

cyano, acyl ycar bonyl , al Kyl thio

al kyl sul phi ra%tyl (g kg}m@whpﬁbwyplpeadmylchhophwmlh@r cembinations
g., CHSSOz C2H5S2NH- ), aryl sul phonam do (e.g.,
CBH5SO2NH- ) er?ﬁ?@enated aryl sul phonani do (e. g.

4- F- C6H5SO2NH- ) , phenoxy, acylam do (e.g., acetam do),

and acyl oxy (e.g., acetoxy), or conbinations thereof,

15 aryl al kyla hstevoaygligatio! amupawhich issagrated warialy sturated or fully

por tion, - ond SRR A LG RAFRBRRTh el & SReEl tine atom i an

al kyl', hydr ex0 o$ k@), whidh ¥ @nsxfﬁstlﬁyéded&%ﬁibﬁituted one or more times in
ethylenedioﬂ¥ am no, al kyl am no, dialk anlno
€

hydr oxyal ky[tt li*ﬁ}@fp@wlalprem@yl bychlagsnyaryb alky)s M X Va@xAno,
al koxycar bo n
al kyl sul phoﬁé*c’ge@ééﬁny An%@d? &H ﬁ?@rﬁfﬁhﬁ'ﬁ@ké ,tro ox? amuao alkylamino,

(e.g., acet dilk@amindnchrbe eopnibénagions thResf andﬂ)nr subStltuted in the
conbi nations_thereof, a heterocyclic group, whic

saturat ed, pEPt peitiop by beleesn.e¥oosyangy qry:og%manonst ereof; and
unsat ur at ed having 5 to 10 ring atons in which at

| east 1 ring atomis a N Oor S atom(e.qg.,

3-thie®yl, 2sHhienyl, 3-tetrahydrofuranyl, 1,3, 4-

t hi adi azolyl), which is unsubstituted or substituted

one or nore tines by halogen, aryl (e.g., phenyl,

met hyl phenyl,
cycloalkylal ﬂﬁ%ﬁﬂélt&gigﬁﬁgéﬁggﬁﬁg%ﬁynO?Mg&§§§§@¥ﬁhune

al koxyal kyl CHg@Hz gredpsexy/reptdeed in each aass, byhalldgeHabedC=C-

al kyl (e.qg. trifluoromethyl), hal ogenated al koxy

(e.qg., trlf@HHW8nethoxy) nitro, oxo, 20 WD

2004/ 094375 PCT/ US2004/ 011765 am no, al kyl ami no,

di al kyl am no, am nosul phonyl, heterocycle (e.g

pyridyl, pi pﬁcryi biavyg 1 ta K embbn atpmsmhyhrl@mlnsawwd one or more times

pyra2|nyl) rocyclic- thien Ineth
pi peri di nyl E’X?‘ﬁ%ﬁ?‘i‘ ey C)om a“é?g%%%%ﬁé&f P et oplfond B} one or more
-CH,CHS,- groups are replaced in each case by -CH=CH- or -C=C-

groups,

alkoxyalkyl having 3 to 8 carbon atoms which is unsubstituted or
substituted one or more times by halogen, oxo, or combinations thereof
wherein optionally one or more ~-CH,CH,- groups are replaced in each

case by -CH=CH- or -C=C- groups,
cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl, or combinations

thereof,

19



thereof, or 5 a heterocyclic-al kyl group, which is
saturated, partially saturated or fully unsaturated,

whaniog3zsto 10 ring atons in which at | east 1P€T/N§2004/011765

10
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25

30

atomis an N, 0 or S atom which is unsubstituted or
substituted one or nore tinmes in the heterocyclic

portion by hal ogen, aryl, alkyl, al koxy, cyano, 10

hal ogenat ed cyd:lbylkyl@ﬁcy@havimg 4 td locatren htpis,(e.gi, cycdppentyethyl and

am no, al kyl a di al k n ar.poxy or. .

conbi nat i on§y‘rfTHB‘i°8 )g‘fméﬁﬂﬁ lfhﬁ g@eqy‘?{ phyitutg ppe or more
portion by %ﬁ{ee%%alo%é oxgrﬁraﬂ » orQombAHHTLRAS RIS,

thereof; R6 1s H having 1 to 12 carbon

at ons mhereln optionally one or nore -CH2CH2- groups
are repl aced

20 al kyl \%f}’,], Sla‘%%g tfi gi %%B P@lcﬂ%ﬁls %sq%tn% ed 07 Substituted one

substi t ut ed oPHRrOimEPH Vﬁh&lbg@ﬁ cp*;,yo@a QRSN hyd¥sky, akoxy, nitro,
conbi nati ons t her eof erern option oné or nore

- CH2CH2- gr Wlﬁﬁélwmtbﬂemedm}e aplincg alské'lmno @h&l@tlammo

2t ome i ch PSRRI PR By ORGP eruoea St B arbony

nore tines E&yﬂﬁhoﬂﬁymu@hﬂwlQﬂq&@ﬂﬂbﬁﬁth&&ﬁukﬂ@ﬁﬁﬁﬁb(eg,
wher ei n optlonaII§ one or nore -CH2CH2- groups are

repl aced i nCEBER: @Pb§0;l‘éji:)myls¢1}phogaa@1dodp<gu§§H5§@zNH ),
V020041 0947 5 TSRO LIRS . 6YEhoal e, R iy,

to 8 carbon 'S unsu Ttute

substi t ut edagyigmido (8701, AcéthniiRid) kindal1eg (e.g.0¥&to:8)) kotlcombinations
or conbi nations _thereof, 5 cycloal kyl al kyl having 4

to 16 car bof®&%ns (e.g., cyclopentylethyl and

cycl opropyl net hyl ), mhich i s unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl
or conbi nat andkylaregfs to 16 carbon atoms, which is unsubstituted or

substituted preferably in the'aryl portion, one or more times by halogen,
CF3, OCFs, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
aminosulphonyl, phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g.,

acetoxy), or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl, 1,3,4-
thiadiazolyl), which is unsubstituted or substituted one or more times by
halogen, aryl (e.g., phenyl, methylphenyl), alkyl, cycloalkyl (e.g.,
cyclopropyl), cycloalkylalkyl (e.g., cyclopropylmethyl), alkoxy,
alkoxyalkyl (e.g., methoxymethyl), cyano, halogenated alkyl (e.g.,

trifluoromethyl), halogenated alkoxy (e.g., trifluoromethoxy), nitro, oxo,

20



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

whadoeges;s CF3, OCF3, al kyl, hydroxy, al koxy, nPCT/0S$2000011765

10

15

20

25

met hyl enedi oxy, et hyl enedi oxy, am no, alkyl am no,
di al kyl am ng; ct)éﬁ{y%%ﬁb k(MA]kyllaM'%(P)é)i‘?ﬁ(gsﬁﬁ%onﬁ?h&%ycle (e.g.,

cyano, acyl, oxycar bon kyl'th

al kyl sul phi @yhdylapllpym&mylpﬂmmﬂ,,te@ﬁﬁ’doo@ranahm@uirxyb heterocyclic-

Combi at | on 8o bopier e By inficoRG R ) 6° combinations

carbon atong,. Wi &h is unsubstituted or substituted
preferably in the aryl portion, one or nore tines by
hal ogen, CF3, OCF3, al kyl, hydroxy, alkoxy, nitro,

TR 7 A

cyano, acyl ypahisawdCiiaenyio 1%%%£tbﬁis9n which at least 1 ring atom is an
al kyl sul phi nyl, al kyl sul phonyl 0 phenox acyl am do

(e.g., acet a?an@l) S atand Wom(gh @qubgtl@ted e e ! Qj;tyt)ed 0p@ Or more times in

conbi nati on reof c I.C

sat ur at ed, glh %P?thg aPUT° IB rge%a szrgff gﬁc&}is% S’a?%

having 5 tondRgehda AkANe.gl, lfnﬂ\ﬁbrﬁﬁeﬂltylﬁ fitd} oo, b, alkylammo
atomis a N, 50 o0or S aton1(e g.,. 3-thienyl

2-thienyl, glatllésﬂargmpd«paylp@qryaﬁwo;nbmﬂﬁlpgﬁthegeof and/or substituted in the
unsubstitut el Do YRBY HiLEH 0C B0 MRS b TESnDkercor

hal ogen, ary oxy, o%ycar , C

hal ogenat ed al kyl (e g., trlfluoronethyl), nitro,

oxo, amno, allylam no, dialkylamno, or combinations
thereoiR or i8d, a het er ocycl i c-al kyl group, which is
saturated, partially saturated or fully unsaturated,
having 5 to 10 ring atons in which at least 1 ring
atomis an aR31 MOI2H04 OD&BFEn Gk wERDE bptldnadly oNe ofmore
or S atom ich is unsubstituted or, substi g one
or nore time p%wﬂ%ﬂﬂ%@f@éﬁ@@ﬁ@f feeash £ase ‘[Qjéﬁ Hoger=C-
aryl, al kyl (ﬁ#goxy, cyano, hal ogenated al kyl (e. g ,
trifluor ome?ﬁ nitro, oxo, am no, alkylam no,

di al kyl am no, car boxy or conbi nations thereof and/or

substituted j he 5 ortion b al oge
cyano, or cé %Yt”i‘%hg b‘fvw%arrﬁ atomgy, %@F o ?1]% %‘a‘tq% one or more times
- CH2CONRG RS 5, 'ﬁ@lo@@n ‘bth ec)ﬁr_ c‘oﬁﬁ%a‘fion@ﬂﬁre%@ whetetn Optidhatly one or more

(e.g., 1 to 4 or X
—CHZCHZ- groups are replaced in each case by -CH=CH- or —-C=C-

groups,

alkoxyalkyl having 3 to 8 carbon atoms which is unsubstituted or
substituted one or more times by halogen, oxo, or combinations thereof
wherein optionally one or more -CH,CH»- groups are replaced in each

case by -CH=CH- or —C=C- groups,
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pharmaceutically acceptable salts thereof. In
accordance with a further aspect of the invention, the

w@rdoogoesps of the 15 conmpound of forrmula | i s BOT/US2004/011765
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al koxyal kyl having 3 to 8 carbon atons which is

unsubsti t ut 8o 266 KbmEDKEich idTBubMituted

hal ogen, oxg9cl8£1kéf“ﬁd§t“ on% t her e%l \Mﬁer el nu Htec of
optional |y enisstiortedroneor-mBh2Ces byrhalnesnam®, rkpl, &t edmbimations

each case by CH or -G =C groups. 20 In
accor dance \ﬂi"@?‘ﬁ’ further aspect of the invention, the
R5 group of the conpound of fornmula | is an

al koxyal kyl having 3 to 8 carbon atons which is
unsubst i t ut eylcloalkylaﬂsd h«’uull@él tohe carbomaiomst(pge sydlppentylethyl and

hal
opt L onal 1y SHUOBPONBRINT gty rEaiutFa Ssioued gop prmore

each case b¥1me@fd§%ogeﬁ ox6-5lkyl0irQuRbinadiond theRDEOr dance
with a further aSpect the invention, at |east one

of Rl, R4 omryRbavipg 6fto rlﬁ'@mé)on afosnss Whisheis gagubsirategrassgbstituted one

V\hlchls substitu al o t

trifluor onefhifcre ﬁ?ie%w}“@g%?“g %%a era%%;dg)? yballil%gy nitro,
in formla Inmdisyienddeixst ahyiehédiody, kitlino, alkglminb] dillkiyBmino,
substituted by hal ogenated al kyl ot her t han

trifl uor omettiguoxyabyl Bydaex vedlyp oz Bersy, cyano, acyl, alkoxycarbonyl,

PCT/ US2004/ Q

of the i nvedtvone fbyRERAEAAGMHbg PHENS, 0QHRERD ..
group whi ch ab&amldey,tdntlutgldxpye. @haseydxy),lon cambmadam:tﬁereof
with a further aspect of the invention, at |east one

of R4 and RS in 5 formula | is aryl substituted by
P (B e R bt
aryl sul phon ami@imte@pgelfe’ﬁhﬂdy lin th&mr}diportsors ohsor mut@dnbsyby halogen,

Subst 1 ut o0 OB O ds sy B Ry Hf Ry PRy, ehylenadiony,
met hoxyr net F@ﬁo Fﬁ%@énﬁ% kd’ihlkgﬁnﬁno h%lﬁ)‘x?ﬁk %&roxyalko Xy, carboxy,

cycl oal kyl a cycl opropyl net hyl) ogenat e

al koxy, ami ngsop hqdyalkom@aﬂbenﬂ; alkylthie, sglbylgulphmy} iatkylsulphonyl,
pi peridinyl,  thien tetrahyd fura raz nyl ),

het er ocycl | ®hE1GY} X“(yéaniﬁo (¢8> & T‘R? 51 E%ny 2. gcetOXY)’ or
combi nat i ong ot BEIE6Hs thkRoficCcor dance with a further

aspect of the invention, nin fornulal is 0 or 1.

ot

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or more times by halogen, aryl, alkyl,
alkoxy, alkoxycarbonyl, cyano, halogenated alkyl (e.g., trifluoromethyl),

nitro, oxo, amino, alkylamino, dialkylamino, or combinations thereof, or

a heterocyclic-alkyl group, which is saturated, partially saturated or fully

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an
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15 I n accordance with the nmethod aspect of the
invention, there is provided a nethod of treating a

w@atuem37’{e. g., a manmal such as a human) suf f RCT/DE2004/011765

10

15

20

25

30

froma disease state (e.g., nmenory inpairment) f
i nvol vi ng d?\?r(?g%ﬁ%tofﬁ%l&ﬁé%h%@ﬂﬁﬁ&f orl S166t8RRAYne or more times in
i ntracel I ul ar ével s nprising adm ni stering

to the pati et heterooyniopodicdtydrtlegtnf aryhatkyd alkmmemds
according t ornul

35 R 1 o al RyloRraRT gt 641 Rur R Do Rp AR A A amino,

optionally Qn-4 {Hérgaboy@“@@d%bl%féﬁﬁ)ﬁe%o@aﬁ@mmﬂttd th
in each case b}qm CH—r - C=- C—1 groupls 24 WO wred mHe

2004/ 094375 aR@TpmzﬁMﬁ@bEmBDXOaGWD, drzopihinations thgreof,
carbon atons which is substituted one or nore tines
by hal ogen, oxo or conbi nations thereof wherein

optional |y QnRr&h ifTo¥i€ -CHEBRRCPR’, R°asIpthepthen FERhaced
in each case by -CH=CH or -C=C 5 groups, cycl oal kyl

having 3 to 8 carbon atonms, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl
having 1 to 4 carbon atons or conbi nations thereof,

10 a het er o6y@td 4 (Q¢.OUR 4 vhi2ab 4)sendat urat ed, parti aI ly
saturated or fully unsat urated, havi ng 5to 10 ring
atons in which at least 1 ring atomis an N, 0 or S

gf ?er:nt E?H%’%“?‘btr%hg%%ept Ee::%it?sm&el%subst ituted or

substituted one or nore tines by halogen aryl, al kyl,

15 al koxy, cyano, _hal ogenated al
trifl udh aeROEIRAPPy wﬁh,atfp%her@,@gect amh%nvenapwrl%\% gepup of the

i AR 18rmiRb 1 GOAPAIRGE A3 hENRE §96 8 carbon atoms which is
unsubstituted or substituted one or more times by halogen, oxo, or combinations thereof
wherein optionally one or more ~-CH,CH,- groups are replaced in each case by -CH=CH-

or ~C=C- groups.

In accordance \;Vith a further aspect of the invention, the R’ group of the
compound of formula I is an alkoxyalkyl having 3 to 8 carbon atoms which is
unsubstituted or substituted one or more times by halogen, oxo, or combinations thereof
wherein optionally one or more -CH,CH,- groups are replaced in each case by ~CH=CH-

or —C=C- groups.

In accordance with a further aspect of the invention, at least one of R, R*orR®
in formula I is a heterocyclic group which is substituted by halogenated alkyl other than
trifluoromethyl, or at least one of RL R? R*or R’ in formula I is a heterocyclic-alkyl

group which is substituted by halogenated alkyl other than trifluoromethyl.
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aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one or nore tinmes by

whadoager7s CF3, OCF3, al kyl, hydroxy, al koxy, nPCT/US2080011765

10

15

20

25

35

met hyl enedi oxy, et hyl enedi oxy, am no, alkyl am no,

di al kykani #b?da CEM%H@HM’ dspefyft rtﬁ’é(ﬂﬁt:llﬁﬁiﬁl R GRERMNa T is a arylalkyl

cyano, “acy oxycar al kyl th

algkqdps\ulhlp]mumbst1tatekl)bly$hb1mﬁonyl phenoxy, acyl am do

(e.g., acetamdo), and acyloxy (e.g., acetoxy), or
conbinations t hereof, 25 arylalkyl having 8 to 16

car bon[@% @ﬁ%ﬂﬂeﬂ@ﬂl&&%ﬁ&ﬁ o tHeQRvelion S st 61&3&‘114 and R’ in
ably int

prefer e ar ortion, one or nore tines

by
hédnmgﬂml is a@ﬂ&nbmd balaugyusulmuam)dp (e, K3¥ap O2hiH-r ©;H5S0,NH-),

ne et ' am n al.kyl am ng
e PR Gy P SPER G Skl iy rebshibRTiagEag, arviatio
CXHih is @ﬁ%ﬁtut@dl 155 éﬁ‘lﬁﬁ{s@l?ﬁbﬁﬁyl & daedrbRlic group which is substituted one
al kyl sul phi nyl , éib honyl , 30 phenoxy, acyl am do
]

( er more times Byriatkxyaliati(cayines 9er@etgy1) Cé{él@@HWyﬁe g.oyclopropyl),

h f 004/ 094
R s R L A
g'Il@ﬂéR)c@@lW(El? @yﬁ@yllﬁlpéﬁdlhyln t@ér@m&etra}(yﬁrcﬁfuranyl pyrazinyl),

cycl ohexen exadi enyl, i ndan
té@tequh@ﬁl&uhﬁerge,ﬁme)lylmqmﬁl Iﬁ’f p@rnblﬁg%{m@tth@re@%d or
substituted one or nore tines by halogen, alkyl, 5

al koxy, nitro, cyano, oxo, or conbinations thereof |,
aryl al keasdordvavé with& futthdrGaspeut bOthedhvummsonwhigy feimulaties 0 or 1.
al kenyl portion has wup to 5 carbon atons, which is
unsubstituted or substituted preferably in the aryl

porti Otiin igd%? 3%?% %‘%héf ﬁ%g%&%?&%% e?ih&{ herdYHpR¥¥ded a method

al koxy I ne oXY, ene I OXY,

aof treatingl dgydtian (8., adhaikial suvhres a huh;adb axfarinigyftom a disease state (e.g.,
hydr oxyal koxy, carboxy, cyano, alkox arbonyl , .
ammrmlalpawyﬁ SV piingy GCT%SR%&\{I%H at e fggastd intracellular
a@ﬁqun]e@le( Cod r&%ng%ﬁhﬁﬁ‘st‘éﬂﬁ% té‘rlﬁe %%Mérﬁxfy cBﬁlpgund selected from the

acetoxy), or c ations thereof

hebmpmuykslanmréhlgyé famodep!l’: whi ch i S sat ur at ed,
partially saturated or fully wunsaturated, having 5 to
10 ring atons in which at least 1 ring atomis an N,
O or S atom which is unsubstituted or substituted one
or nore tines in the heterocyclic portion by hal ogen,
aryl, al kyl, al koxy, cyano,

R*”
o) O '
()
R' \
R
wherein
R is alkyl having 1 to 8 carbon atoms wherein optionally one or more

-CH,CH,- groups are replaced in each case by ~-CH=CH- or —-C=C-
groups,
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hal ogenated al kyl (e.g., trifluoronmethyl), nitro, oxo,
am no, al kylam no, 20 dial kylam no, carboxy or

W@ eombiopdsts ons t hereof and/ or substituted in theCT/abi094/011765

10

15

20

25

30

portion by hal ogen, oxo, cyano, or conbi nations

t hereof, or cycloal kyl al kyl having 4 to 16 carbon

atons (e.g., cyclopentylethyl and cycl opropyl nethyl),

whi ch i s unsilhdhatiog édo 8cababetanyauwkidh enerbsiitutedrome o Brore times

R Te o i ey MiesS e st O bi A aar whATR StonafY one or more
unsubstitute H,-SstBhs dréikHThcod §n Qich ¥REED l@HSCPJy —C=C-
hal ogen; 30 gsH% Zf%* §I§26 V\De%2004/ 094375 ¢ o

PCT/ US2004/ @taip85 al kyl having | to 8 carbon atons
wherein optionally one or nore -CH2CH2- groups are
replaced in each case by -CH=CH or -C ==C groups, 5

al kyl havi ng%réloﬁlkyﬁqsﬁzﬂ{é@fb DEHBEN WO Nwhish S¢bssibdtithied or
one Oor nore tunes hal ogen, oxo, or conbi nati ons

t her eof V\hersébsmlﬁﬁpd m@m@ﬂ mhqrediveesdry Iradagen, oxgplmphaving 1 to 4 carbon
gr oups are r aced ach.case by -CH=CH or -C=-C

groups, g{}%&ﬁ %?éi"t&hmaﬁg%}fﬁl&r%"?m 8 carbon atons,

which is unsubstltuted or substituted one or nore

ti mes by hal ogen, oxo, alkyl, or conbinatigns
t her eof , ar yheiskgaychagrong, which 181®t1€aﬁ€6d?ﬁrfaalbf@tur9\ﬁi epfully

s unsubst i Wga%gra%ﬁ ﬂ'aﬁzn’?%??t 16 Hﬁ%gtoﬁlg &h Gk M 1+ar§kt % Bﬁg atom is an

aryl portion, one ["ogen,

hydr oxy, al RgXYor Slatolho(e g. ,rBat}h@ﬂyﬁérBEﬂnmyy,,3 tetrahydrofuranyl) which is
et hyl enedi oxy, .am no, al kylam no, dialk

hydr oxyal kyMnsybsaigsd e SRB%WW@ 8?%65(@“%’9’3‘?}%3 ag%gﬂn aryl, alkyl,
al koxycar bo%ﬁ% xy,allﬁ}ﬁ}{ ﬂlﬁo%eg@r&f%]h( Fg%c}' tﬁi’lh romet yl), mtro 0X0, amino,

al kyl sul pho phenoxy; acy oxy

acet oxy), omll@d}lﬂmn,ailalkmnnﬂmeroeoémbﬁ@tlons thereof,

het er ocycl i c-al kyl group, ' which is saturated,
partially saturated.or fully wunsaturated, having 5 to

10 ring atogpingyinlicah 18CalbsAafonds, Whitdh i8 LASALSEEA or substituted one
or more times by halogen, CF; OCF3, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof,

arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or
substituted preferably in the aryl portion, one or more times by halogen,
CF;, OCF3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or

combinations thereof,
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N, O or Satom which is unsubstituted or substituted
one or nore tines in the heterocyclic portion by

whaloegers7s aryl , al kyl, al koxy, cyano, 25 hal oge@EHUSZN04/011765

10

15

20

25

30

al kyl (e.g., trifluoronmethyl), nitro, oxo, am no,

al kyl am no, dial kyl am no, carboxy or conbinations

thereof and/or substituted in the alkyl portion by

hal ogen, oxa, patjahomnseuratehdsrsytlongroupdpwsg 5 to 14 carbon atoms,

al koxyal kyl havin to 8 carbon at

2004/ 094375 (%WM%Q%@&?% ¢ %hexa ﬁEdany?Idﬂé‘)w\pg"ydmnaPhthenyl)
AO R4, -( %&Qﬁ%w&ﬁhﬁé@&%@bmﬁ@h&@@% times by halogen, alkyl,
(CH2) nNR5R6, - CH2CO2R5, - CH2CONR6R5, - CH2CONHRS,

(CH2) NNR6 SORIkxy; (G2 YANRETBORAT CasrbinginetheistzRs: 5 R4
is alkyl having 1 to 12 carbon atons which is
unsubstituted or substituted one or nore tines by

hal ogen, oXxqgyialkef A H@S 18NS chitohaeimyeiegdifl the alkenyl portion has
optlonally one or nore -CH2CH2- groups are replaced in

each case byip toGHathen agems, @adrh @m@@ﬂ@hmi@ of iR preferably in
h 3 arb
sﬁ\kl)ls? igt ut Eeg tﬁ% Pglﬂoﬁt {EB I\M]OI% H“{ﬁg Pg é‘hé}ré@?; wl qg'd%xy, alkoxy,

conbi nat i ongifrbah@hilenstheeethylzatdionglaning mﬂqddimmbr éialkylamino,
-CH2CH2- groups are replaced in each case by -
or -C=C gr dugExyatkyk yirexyalisexh SHOA%Y> FYaRPs ecxélaﬁlﬂs%ycarbonyl

atons, whic
nore tines rbll)l/kﬂ%‘#g H&? o& ﬁd"[l%ful o C&’EBD, n flﬁ%‘sﬁ%ﬁdo (e.g
thereof, cyckeahkdd)adddydcylvayi(®g., dediaxy)Soracmnibimtmhe thereof;

(e.g., cyclopentylethyl and 20 cycl opropyl nethyl),
whi ch is unsubstituted or substituted one or nore

tinmes by haly %}oc@mm@ ?Aupo hf‘cﬁ?\%&éf'ﬁfa’ceﬁnﬁaﬁlﬂw &ffrated or fully

aryl haV|ng car
unsubst i t ut esisatnrasadpbavihg § éall@rieg atmmsrmwdnd;h atdeasby ring atom is an

hal ogen, CF3, OCF3, alk hydr al koxy,..njtro, 25 . .
ot hyl enedi Sk SeSATB AR U S R sRe of More times in
di al kyl am ngye ha&%g?emadow&n bmgégeﬁyéﬂykwyl AREBOEYano,
cyano, acyl, al koxytarbony
halogenated alkyl (e g tnﬂuoromethyl) nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof, or
cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and
cyclopropylmethyl), which is unsubstituted or substituted one or more

times by halogen, oxo, alkyl or combinations thereof,

R? is alkyl having 1 to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;

R® isH,.
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al kyl t hi o, allcyl sul phinyl, alkyl sul phonyl,
al kyl sul phonam do (e.g., CH3SO2NH, C2H5SC2NH ),

waeyksedsphonanm do (e.g., CE6HSSO2NH-), hal ogenetBUS2004/011765

10

15

20

25

30

aryl sul phonam do (e.g., 4-F- C6H5SO2NH ), phenoxy, 30

acyl am do ( t ®ndliv o

acet oxy), o?d 1ﬁgﬂﬁ #?gﬁg%%?ﬁgggg?ﬁﬁé VQ#ZOO dgﬁg?%mﬁ

PCT/ US2004/ GCHZ6H,- goybsdrk yiplarad imepch cage %—@Hr@bh or —C=C-

atons, which is unsubstituted or substituted

preferably i&°e aryl portion, one or nore tines by

hal ogen, CF3, OCF3, al kyl, hydroxy, al koxy, nitro,

met hyl enedi oxy, ethylenedloxy, 5 ani no, al kyl am no,

di al kyl ani nelkyhjayiog y40 Berrbonpimescyhick dxsubs@iiadang, or more times
carbon

cyano, acyl I%ye}lai(o Xﬁ,yqxgu Pr %omblﬁit}@ﬁs ttll%r@df theﬁem optlonally one or more

al kyl sul phi phony ani nosu

phenoxy, acYyCagCHY- £8ufs are apiicadirtiedch c@ﬁ&b}&C@H@@H- or —C=C-
(e.g., acetoxy), or conbinations thereof, 10 a

het er ocycl i @@sup, which is saturated, partially
saturated or fully wunsaturated, having 5 to 10 ring
atons in which at least 1 ring atomis a N, 0 or S

atom (e. .,c§dbmk9hy$mn§3t&8emb@lmﬁn$£Whmhyﬂumﬁbﬁam¢Hor
1, 3, 4- thladlazolyl), which s un ubsti t ut ed or

"subst i t ut ed SBPRITEEd RBF B PFRLENEsP 590, gl oF gogbinations

phenyl, nethylphenyl), alkyl, cycl oal kyl (e.g., 15
cycl opropyl ), cytloalkylalkyl (e.g.,

cycl opropyl net hyl ), al koxy, al koxyal kyl (e.g.,

nmet hoxynet hyl ),

trifl uor OITEtaFIX}F‘lj(yP/ WFI&I}Z{?S a}%ﬂerﬂaé%ls( (V\éhléh isYinlsubstituted or
trifluoronmetfoxilted Efe#érﬁt(v)lz‘%?(ﬂlehaéflgﬁo%n Bhk Mf AB@mes by halogen,

di al kyl am no, am no rocycle (e.qg.
pyridyl, pi pyldiydgxy, &lkDEYJWtIO tnmthﬁmﬁdtmifyucthmthqzdloxy, amino,

By eSS P B, pydrogyaions, by, cano

combi nat i ongcylt ARESRfarboRl, ﬂlk@'ﬂm%r AkYRhlpBii, Kﬂﬂ{ylﬂﬂ}%dﬁyl phenyl,
which is saturated,” partially safurated of Iy

unsat ur at ed phhlmnyngldéaeb’b)xyde gi> Aeetax Oner QombAmth hereof,

least 1 ring atomis an 25 N, O or S atom which is
unsubstituted or substituted one or nore tines in the

het erocycl i gqeResdytRRalkyl Hahpoetich & Mturatad, kidttialBl hi¥dted or fully

eyane. 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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof,

alkoxyalkyl having 3 to 8 carbon atoms,
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hal ogenated al kyl (e.g., trifluoronmethyl), nitro, oxo,
am no, al kylam no, dialkylam no, carboxy or

w@ ooobiopusts ons t her eof and/ or substituted in thecT/abiogdo11765

10

15

20

25

30

portion by hal ogen, oxo, cyano, or conbinations

t her eof ; andg@égs (C?%t(@ﬁ#\ﬁ!@cﬁ%pw @?Q)HSRS (CHz)nSOZR -

PCT/ U82004/ 0 havi n to 1 car
wher ei n opt i(6Ha),NR BH e CBCOPR & -CHEEO ,ngﬁzﬁ@I\Hﬂé

repl aced in = D
al kyl havi nﬁ?ﬁw%ié@e@“{ %%Emg% %“ﬁ&%?éﬁ%t’ed
one or nore tines by hal ogen, oxo, or corrbi nati ons

t her eof V\,herel n optionally one or nore -

groups Rire neﬂkaldwmgwl t@alﬂwcadameat@ys mHJﬂGHunwbstlmied@r substituted

roups, 10 al ko 3 to 8 carbaon.ato
i oh 1 undubst e bebh by pPR G BRERGPh FRipor wherein
times by halggemilywie, or%or@@ﬂi%stafﬁeﬁﬁﬁed in each case by

wher ei n opti onal lﬁl one or nore - - groups are
repl aced i n—€3EHCHcarsdHy r@msCH or - C=C- groups, 15
cycl oal kyl having 3 to 8 carbon atons, which is
unsubstituted or substituted one or nore tines by

hal ogen, oX@lkoglkyyl haQingCPRt erabdroatems twiick of unsﬂ@sututed or
cycloalkylalk | having 4 to 16 carbon atons (e

cycl opent y| eebsfitutatenc enmepiseisyIyRAsen) OXonRt %‘Pmblélatlons thereof
unsubst i t ut %ﬂie?ﬁr in §#tli’&{a'll&%ﬁr%€ %?e QfHQtQ:g-féF g ?J'pgrglr%yle@fﬁaced in each

hal ogen, oxo nati ons

havi ng 6 t o cis Barti@aCHt onsC=@hgiolps,s unsubstituted or
substituted one 25 or nore tinmes by hal ogen, CF3,
OCF3, al kyl, hydroxy, al koxy, nitro, nethyl enedi oxy,

et hyl enedi oxy.1o A0 M Rwidd ¥ DG attnd! ¥R BRubstituted or

substituted one or more times by halogen, oxo, alkyl, or combinations

thereof,

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and
cyclopropylmethyl), which is unsubstituted or substituted one or more

times by halogen, oxo, alkyl or combinations thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, CF3, OCFs, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido (e.g.,
CH3SO,NH-, C;HsSO,NH-), arylsulphonamido (e.g., CsHsSO,NH-),
halogenated arylsulphonamido (e.g., 4-F-CsHsSO;NH-), phenoxy,
acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or combinations

thereof,
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hydr oxyal kyl , hydroxyal koxy, carboxy, cyano, acyl,
al koxycarbonyl, al kylthio, alkylsulphinyl,

wa@bdoglossrphonyl , al | cyl sul phonami do (e.g., CH3SORME04/011765

10

15

20

25

30

C2H5S2NH ), aryl sul phonam do (e.g., C6HS5SO2NH), 30

hal ogenat ed aryl sul phonam do (e.g.,

4- F- C6H5S2NH- ) , phenoxy, 30 WO 2004/ 094375

PCT/ US2004/ Gyl 7Ig5l haafmg &ioi kﬁcpa(rleorgatoma,c&@hlahrimubﬁiﬁ@ted or
aonbi,nat i. ons

|
el kyt “nubsifigs B Ty BRI Sp b FEE s by hatogen,

unsubst i t ut ge,00CTE;,SUBSHydHxsA alntbﬁ;ﬁ eﬁta@lrﬂethy’neﬁétﬁo@: ¥lhylenedioxy,
portion, one or nore times by hal oge CF3, OCF
&vﬂm

3,
al kyl , hydr asyo, atﬂlmawmo,rﬂl@wlanm ik rydroxyalkoxy, carboxy,

ethylenedlox al k i a

hydr oxyal ky lc)f/arh ?%@%?%5%@,60%@35% ltﬁjlo é]k%lsﬂghﬂlgl a}kylsulphonyl

al koxycar boré)rﬁmos@lﬂimhjrlhplﬁbnoﬁi/ Wbﬁﬁh@m {8 acetamido), and acyloxy (e.g.,
al kyl sul phonyl, am nosul phonyl, phenoxy, acyl am do

(e.g., acetamﬁ@ﬁw;o%ﬁmmﬁéﬁﬁﬁﬁﬂk%%’g , 10 acetoxy), or
conbi nations thereof, a heterocyclic group, which is
saturated, partially saturated or fully unsaturated,
havi ng 5 t o alterddygliapup, whiciMis iurated) mﬁillylsatumtgd or fully

atomis a N 0 or S aton1 3-thi.en 2-thi eny

3-tetrahydr onsatualad, haying 3 Q@gﬂﬁg algmsZB I“Sybf“)h atmsghrlpg atom is a N,

unsubsti t ut t ) )
at%ﬁp{% p% 34 &}%erkfg]%ngggny @@%@L 1,3,4

hal ogen, ary (e ‘eny
cycl oal kyl (tlaa@;azolyl@,ywlino]prmm)shl)stituiy(t bnmbktjfdueddkylle or more times by

.g., | | met hyl l, k
e hoxyrmot hPRIPECTFavlge éh)ah?}gféﬁg%%&lpawé clo&ﬁ(yﬁ(e g,
trifl
T A bt o
di al kyl am nalkoapalkp(alzgn mmmﬁiyn’[f@l)é} oygu:d hal@gelgtqd alkyl (e.g.,
i dyl, d t hi
Sﬂlaz?/nyl I)OI R I’g‘%{%’ ),%Ilg%q){'lﬁgﬂi gig P%g{hﬂi;y) nitro, 0xo,

pip eridi ny'aﬁﬁxﬁcb‘aﬂéy‘ldﬁﬁh&’dﬁlkylﬁﬁnﬁcp @Bhﬁt%hlpheﬁyl h&@ﬁo@?cfle (e.g.,
or 25 a heterocycllc al kyl group, which i's saturated

partial |y sayudgt mpemhny thlgnyl,uﬁtsdwydr@fu@ayl hmﬁizwa)Ehfit@TOCyChC-
10 ring ato ast 1 ..r] m 1.S
0 o S at ompthlEh LRy Er PR bV BB Byf BoQpnations

or nore ti NMggerédt, or

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof; and

R°  isH,
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the heterocyclic portion by hal ogen, aryl, alkyl,
al koxy, cyan, hal ogenated al kyl (e.g.,

wo eooflopsrdmet hyl ), nitro, oxo, am no, al kyl anm POT/USB04/011765

10

15

20

25

30

di al kyl am no, carboxy or conbi nations thereof and/or
substituted in the alkyl portion by hal ogen, oxo,

cyano, or conbinations thereof, 31 WO 2004/094375

PCT/ US2004/ Giliiyl G5vinRé to 42 ehrbah kidmsvaléreig optiopallyPone or more

car bon atons in optionally.one or re

Do o oGbECHE SRR 4 Btecha 20 ealBh P -c=C-
or -C=C gr S’alkyl having 1 to 12 carbon atons

which is substituted one or nore tines by hal ogen,

oxo0, or conbinations thereof wherein optionally one or

"o o AeErgreadb 12 Efibel FRrRy Fich)e SRR gt more times

carbon at omsWhilgden] kol BiSetISihititng @h&@bof veR&ihioptib®dly one or more
one or nore tines by hal ogen, oxo, or conbinations

t her eof 15 whEheHn- gpupoaardpjacsdan eachpgpeby cHHe(pl- or -C=C-
groups are replaced in each case by -CH=CH or -C=C

gr oups, cycﬁ%‘ﬂﬁyl having 3 to 8 carbon atons, which

is unsubstituted or substituted one or nore tines by

hal ogen, oxo, alkyl, or combinations 20 thereof

cycl oal ky| alalsaxynlsyl haying 3 to & carben HomsavBich g @?S@P%tifuted or
cycl opentyl esygéﬂtut%@ ne ?%’r&ln%ﬁfrﬁ&yﬂml épéOX%hgé}nE@aﬁom thereof

unsubstituted or su one “or

hal ogen, oxoyhedtik Wbtioallgaib onator® ASHITTE - godups 2Fe @plaked in each
having 6 to 14 carbon atons, which is unsubstituted or
subst i t ut ed @by drHibHe of HEs BYPUR%I ogen, CF3, OCF3,

al kyl, hydroxy, al koxy, nitro, nethylenedi oxy,

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

hydr oxyal kylcycloyltybkavingkdioy§ cabobateyns, whimhaos wasmpstjtuted or

al koxycar bony] , . al kylthio, allgylsul phinyl, -
o) Kyt 2 phoryPstitA Al it ey facs Hiedég, SRey ik, or combinations
acet am do), ghd,@acyl oxy (e.g., acetoxy), or .
combi nati ons” t hef eof ,

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and
cyclopropylmethyl), which is unsubstituted or substituted one or more

times by halogen, oxo, alkyl 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, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido (e.g.,
CH3SO,NH-, C;HsSO,NH-), arylsulphonamido (e.g., CsHsSO,NH-),
halogenated arylsulphonamido (e.g., 4-F-C¢HsSO,NH-),phenoxy,
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32 WD 2004/ 094375 PCT/ US2004/ 011765 aryl al kyl havi ng
8 to 16 carbon atons, which is unsubstituted or

wGe g 9430t ed preferably in the aryl portion, OPET/U82004/011765
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nore tines by halogen, CF3, OCF3, alkyl, hydroxy,

al koxy, nitry NREaAN0), S RAGYE.8X YeetoR] Hbombinati
al kyl am no, gﬂaﬁﬁkhéﬁf o, hyd?oxyalk §qh§drgi§ koxOmlnalons
car boxy, 5 dyaeaf, acyl, alkoxycarbonyl al kyl t hi o,

al kyl sul phi nyl , alkylsulphonyl, phenoxy, acyl am do

(e.g., acetam do), and acyloxy (e.g., acetoxy), or

conbi nat i On%rﬁm&ﬁ@afvmgae RELRI A5t bifis, gwmbums uMRLEHinkt8d or
saturated, pdrtially saturated or fuIIy

unsat ur at ed sulb'fﬂu\tmtn@pl@fqrdﬂim theragylaxodm pne ohinete tames by halogen,

|3e? ?nt eﬁylr | ng: ﬁglﬁg”aﬂwél\f{ygm%gﬁ%p th%i;ﬁtgy%?d&%y, gthylenedmxy,
unsubst i t ut gehiR, 284 REhinb WigtlyRAEnd) Thy&ibk@alkbfﬁﬁ?dﬂ@&(yalkoxy, carboxy,

hal ogen, aryl, alkyl, alkoxy al koxycar bonyl|
hal ogenat ed 03141110/ Iacs(leallgoxycwibpnylu@lkmhl@ph@lkylsulphmw} élkylsulphonyl

0oXo, am no, ) n o)
t hereof, or ® %gsgi’}ﬁ]g{l@r %}%:ey? ?ﬁf acgll%l ﬁ?d %U&%FE\% Hgﬁ h&pgcyloxy G2
sat ur at ed, Ra&tbx B! bﬁ’co’hﬂimt[tﬁ)h@the@d’off ul I y unsaturat ed

having 5 to 10 ring atons in which at least 1 ring
atomis an N, O or Satom V\hlch i s unsubstituted or

substi tut ed ferQdycliP u{) h snsat d tr&é:l %%r d or fully
portion by Aa oger?’ )

hal ogenat ed uﬁ‘sé{\miateﬁﬁhzgfmg 5 td f(} u@g ﬁm‘ﬁishly bv)luclrmttlesast 1 eing atom is a N,
am no, al kylam no, dialk évam no, .car hox

conbi nat i on® P AeBT (Cahdi-HHeny Psthignyl e”dte%/fﬁhX%%ﬁlragnykw,és 4-
t b
? ?,;r Ie\g:? % @h@gﬁd(’lg),g%ﬁdi %ﬂbsggﬁzf Qf;gr?ggﬁt%teﬁ'lﬁle or more times by

phar naceut i dalogyn,acyd€pizalphenys, ahtthylphergp blkyAeyclodikyh(e.g.,
to a further nethod &f}p%lﬁ i.n For nul

OB and FB. FEIProDy W RAI RGNS &y ESppepyietig) ok,

alkoxyalkyl (e.g., methoxymethyl), cyano, halogenated alkyl (e.g.,

trifluoromethyl), halogenated alkoxy (e.g., trifluoromethoxy), nitro, oxo,
amino, alkylamino, dialkylamino, aminosulphonyl, heterocycle (e.g.,
pyridyl, piperidinyl, thienyl, tetrahydrofuranyl, pyrazinyl), heterocyclic-
alkyl (e.g., thienylmethyl, piperidinylcarbonylmethyl), or combinations

thereof, or

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof;
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WD 2004/ 094375 PCT/ US2004/ 011765 I n accordance with a
further nmethod aspect of the invention, the R4 group

wotoohes37tonpound of formula | is an al koxyal KpCT/ia20041g11765
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3 to 8 carbon atonms which is wunsubstituted or
substituted one or nore tinmes by hal ogen, oxo, or

conbi nations thereof wherein optionally one or nore

- CH2CHR® grauls are replaced in each case by -CH=CH 5
or -C=C- groups. In accordance with a further nethod
aspect of the invention, the R5 group of ‘the conpound

of formula Lyl [ :

atons whi chalm hﬁﬁg E)E(? ?%E%Iggﬁ g@?ﬁsél}g%ir%? u? g%egfé/;&%:br frore
nore tinmes bYHhGHogroypsoxoreptaced ontrich absedns—CHeCHebr +0=C-
wherein optionally one or nore -CH2CH2- groups are

repl aced i nSE&®F case by -CH=CH or -C=C groups. In
accordance with a further method aspect of the

invention, at least one of RL, R4 or R5 in formula I

i s a het er oelkyl havigg dtplkarben atomsuwbichtisisubdtityyed one or more times

hal ogenated.al kyl other 15.than trifl uoronethyl r
at | east ongybf‘%ﬁil} RS OIFS&’ITB?“%@“? ﬁ‘ef%’gl‘ﬁheae“i‘ Oﬁ%"n&ﬂy one or more
het erocycl i cCHb&ML- ggo@psRraiptdted f sdh shiettit-aTHBYH- or —C=C-

hal ogenat ed al kyl other than trifluoronethyl. In
accordance &fRS.a further nethod aspect of the
invention, R3in fornmula | is a arylalkyl group which

is substituted by phenyl. 20 In accordance with a

further met idxadigddiavil 308 dambd@nitéas, width isaastbstifged or
of R4 and R5 in formula I is aryl substituted by

al kyl sul pho ﬁ‘é}ﬁi%ed( EPr MBS ighalo g@g,pqg{g@q\}qm}b,inations thereof
aryl sul phongmi : Q. .
21 sul bon el eftidhaiy R BETRROH,CRE; BRBPERTibsd in cach

ami nosul pheasglby ~@H=sCHebrerGa-cgroapsgr oup which is 25

substituted one or nore tinmes by al koxyal kyl (e.g.,
met hoxynet hyl ), cycloal kyl (e.g., cyclopropyl),

cycl oal kyl ab%ﬂ&allé}ﬁgl%y g%ytﬁlm%%’ait(gﬂ%%,wﬁh ishﬁllsﬁ’%‘ﬁﬁﬁ&?gr

al koxy, ammnosup , heterocycle (e.g., pyridy
pi peri di nyl subishivtetydne dretora biymds bfy lnnkogyh,, oxopslkplz bngdmbinations
heterocyclig-al kyl (e.g., thienylnmethyl), or
conbi nat i ong*t¥er eof . 30 34 WD 2004/ 094375
PCT/ US2004/ 011765 I n accordance with the nethod aspect
of the invention, there is also provided a
cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and

cyclopropylmethyl), which is unsubstituted or substituted one or more
times by halogen, oxo, alkyl 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, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof,
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met hod of treating a patient (e.g., a manmal such as a
human) suffering froma disease state (e.g., nenory

WO paiop43eht ) i nvol vi ng decreased cAMVP | evel s aPdr/v82004/011765

10

15
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increased intracellular PDE4 |evels, conprising

adm ni steri : j Redolssolol : i1IG:
to formul a :&%:dg%ﬂtﬁ{%lr% togmoc % R V\A%’g?hel?fr;] %ﬂ%@ﬁugéd of

al kyl havi ngulistitwie@predarblly iathersyhpoetiei, one pt morratitngs by halogen,
one or nore - - groups are replaced jn each case .
by - GG &5 O ARl o™ e et TS s Bienedioxy,
at oms Whi ch gfy$n s YWASAdrhinb EdlalRRnfHo, 'h?ﬁ%x&h]!@E hydxPlkoxy, carboxy,
hal ogen, oxo or "conbi nations” t hereof whérein

optional | y epaoacyipalkoxycap@A? alkyitmopakdsephisyl, abetsulphonyl,
in each case by -CH=CH. or -C=C. qgr.oups, cycloal kyl

navi ng 3.t o PAR bE TGRS EnAr D) ARl aptort Greipogion), or
30 substitutgfbRAG thBRLE tinmes by hal ogen, oxo,

al kyl having 1 to 4 carbon atonms or conbinations

thereof, a heterocyclic group, which is saturated,

partially s %&1%{3%&&%?(2 Fﬁrofl}?’l Ylvﬁich 'sn%%rh'{egt 5 d 'alﬂras\éinﬂgtﬁﬁ of Rty

10 ring ato eas rrng‘atom-’is a

35 0 or S ay@tireted; havingd HicTYting Zotii@MMlich at least 1 ring atom is a N,
3-tetrahydrofuranyl), which is unsubstituted or o
subst i t ut ed QoereS siomhisres Iy LBy thisayb Gelstratirdyoturanyly which is

35 WD 2004/ : I ,

ol ogenat d Byt ¢ SRR ba Grinp RSOty ARG, wry, alky
am no,  al kylkesy,ndkoxdicadbkiyylatyano, hatsgenaed atkat (g strifluoromethyl),
thereof, aryl having 6 to 14 carbon atons, which is

unsubst i t ut 8% PXSAHEPtANdYMEeediakylamine, g combaiatigys thereof, or
hal ogen, CF3, OCF3, al kyl, hydroxy, alkoxy, nitro,

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
unsaturated, having S 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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino,
dialkylamino, carboxy or combinations thereof and/or substituted in the

alkyl portion by halogen, oxo, cyano, or combinations thereof;
n is0to4 (e.g., 1to4or2to4); and
pharmaceutically acceptable salts thereof.

According to a further method aspect, in Formula I’, when R?isCH; and R*is H,
then R! is not cyclopentyl.
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nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,
di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,

weyan/098cyl , al koxycarbonyl, al kylthi o, PCT/US2004/011765

al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acylam do
(e.9.. RGO th%nﬂrtﬁ&%h@thbfdﬁ Gt R4
conbi nations ther e(IJf 10 aryl al kylgpeha({/fltﬁgﬁ%%twnlg%l{ group of the
Caﬁb@ﬁom%@fsfomﬁﬂdhﬁ arsalkoreyaBol hevingd toB carbohatdriswkidh is
nore tines by

r ortion, one or
Eaﬁgglé)ggm}/e&% ec\ll 811(59;' moWQHp " halg §E8x %0, /T f;qrgblnatlons thereof

nethytetmestiansily ofé Byﬂnefbe@mmz- gﬁﬂb@@t‘e réﬁlbafédélﬁleﬂ& casg by ~CH=CH-
d| al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy i

5 cy8ho-=Gegioupal koxycar bonyl , al kyl t hi o,
al kyl sul phi nyl , alkylsulphonyl, phenoxy, acyl am do
(e.g., acetam do) and acyl oxy (e.g., acetoxy), or
conbi nali sxsrdahes @h a fartia midtiddd é/spéét%@ftﬂérli%ﬁﬁlon the R® group of the
carbocycllc group having 5 to 14 carbon atons, 20
ecﬁnpow orastdmis, anca}lgthléybmvmgﬂ to § pathery btonmnehich is
%ﬂs"ﬁBXtﬂﬁl‘%g P BIHEANEA one %\mﬁore t%es ﬁgﬁ%g)gtﬁﬁ tog(}oﬁ% combinations thereof

stituted one or nore

10 aI Whergin optltona)lly mmanor@X@Hngzﬁgtﬁbpd’lﬁé tPhseell lil?é&ﬁfcase by -CH=CH-
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%:3;§§ having 8 to 16 carbon atons, wherein the
enyT p%?‘t‘l?son has 25 up to 5 carbon atoms, which is
unsubst ituted or substituted preferably in t he aryl
portion, one or nore times by hal ogen, alkyl, hydroxy,
aI koxy Inachzrd@ncermﬂhg(ﬁﬂfmedmﬂwd aspémybemﬁdmmon aida8s one of R, R*
:i% no laIIk Iamno hydr oxyal kyl ,
IS@J}%% QEyclie GEH, Wlaélws Suhﬁtm@swa@éxabxgnwed alkyl other
altmurm@m | 54l kydsih ppgm
e Tgétgyl’ &gapiggég%f)g?n ng) W éﬁ 4 ng I)ﬂé) foer?a gls 2’ heterocyclic-
a Beyqup W)]mch trdbstitiied by hatu@em:téd alkgﬂaotu@ tﬂﬁﬂﬁfﬁﬁf’&ﬂ&h yl.
PCT/ US2004/ 011765 a heterocyclic-al kyl group, which is
saturated, partially saturated or fully unsaturated,
havi ng 1h abébr&&hc%'vﬂ% 2Rer nibtibY %e&tofl thé ex]rt15 QQ in formula I is a

atomis an N, or S atom which'is unsubstitu
s@ﬁéﬂkyh@@HP®W@mdﬁﬂﬂwﬂéﬂtdbmmMmmﬂ t he heterocycllc
portion by hal ogen, aryl, alkyl, alkoxy, cyano, 5

hal ogenat ed al kyl (e.g., trifluoronethyl), nitro, oxo,

am no, Iabéor@McO®With a further method aspect of the invention, at least one of R* and
R’ in formula I is aryl substituted by alkylsulphonamido (e.g., CH;SO,NH-,

C,HsSO,NH-), arylsulphonamido (e.g., CsHsSO,NH-), or halogenated arylsulphonamido,
arylalkyl which is substituted by aminosulphonyl, or a heterocyclic group which is
substituted one or more times by alkoxyalkyl (e.g., methoxymethyl), cycloalkyl (e.g.,
cyclopropyl), cycloalkylalkyl (e.g., cyclopropylmethyl), halogenated alkoxy,
aminosuphonyl, heterocycle (e.g., pyridyl, piperidinyl, thienyl, tétrahydroﬁlranyl,
pyrazinyl), heterocyclic-alkyl (e.g., thienylmethyl), or combinations thereof.

34



di al kyl am no, carboxy or conbi nati ons thereof and/or
substituted in the alkyl portion by hal ogen, oxo,

W@ y@En0943e3 conbi nati ons thereof, or cycloal kyl BC¢RYE2004/011765
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35

having 4 to 16 carbon atons (e.g., cyclopentyl ethyl

and 1, %Xcgér@B{GQWﬂtMehﬁﬁkﬂmd‘@f%é‘ct‘ of %&ﬁﬁ%‘%ﬂ ttl‘r@r@ ‘i’s erso provided a
substitu one or nore tines by hal ogen, oxo, kyl
ometigptbofhatdtings patene(s., Rnairgnallsayh ah aviungnl Sllﬁﬁﬁnhg from a disease
carbo? atons, which.is nsub t.ituted o%. %¥@§ﬁit teqy . q
oﬁ@teo c. ﬁ.orréel'{lﬁ)]ﬁle gnwrrﬁe‘ﬂ él’évrf? VI.RL% reiage E (S)% an or 1mcrcasc
- § @R eMg-%BGthe %@Q

o BRI ST Pk Ses e tyomnd wcondin
Cit2 oBORR4; 20 R4 is al kyl having 1 to 12 carbon

atonms which is unsubstututed or substituted one or

nore tines by hal ogen, oxo, or conbinations thereof

wherein optionally one or nore -CH2CH2- groups are

replaced in each case, b® £CH or -C=-C groups, 25

al | coxyal kyl having B to on atoms which is

unsubstituted or substit or nore tines by

hal ogen, oxo, or comnbi ngt’l on$ g herein

optionally one or nore {CH2CH2- ¢ are repnﬁfed in

each case by -CH=CH op1-C=C group¥, 37 WO

2004/ 094375 PCT/ US2004/ 011765 cyclohlkyl having 3 to

8 carbon atons, which is unsubstitutRd or substituted

one or nore tinmes by hal ogen, oxo, alkyl, or

CeyHto@t | ons thereof 5 cycl oal kyl al kyl having 4 to

16 carbgn atons cycl opentyl et hyl .and

cycl oeropyI ﬂ%@llﬁﬂl I)avnwnl, 6 gagbopatons pitierpip gpiggnally one or more
substi t ut ed ) @=Cal. k¥l c=C-
or con’olnatlgirllj'e Hﬁg%&%?zuékgi ﬁgé}%gh%g$§”&3§cagg%n
atons, whi chyroupsunsubstituted or substituted one 10

or nore tinmes by hal ogen, CF3, OCF3, al kyl, hydroxy,

al koxy, nitro, nethyl enedi oxy, ethylenedi oxy, am no,

al kyl'am no, gl kyh@T4818 carbon atoms which is substituted one or more times

by halogen, oxo or combinations thereof wherein optionally one or more

-CH,CH,- groups are replaced in each case by -CH=CH- or -C=C-
groups,

cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon

atoms or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is

unsubstituted or substituted one or more times by halogen, aryl, alkyl,
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hydr oxyal kyl , hydroxyal koxy, carboxy, cyano, acyl,
al koxycarbonyl, al kylthio, alkylsulphinyl,

wa@bdoglossrphonyl , al kyl sul phonam do (e.g., CH3BC2NBE004/011765
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C2H5S2NH ), aryl sul phonanmi do (e.g., C6HS5S2NH), 15

hal ogenat ed 8ot SulBHORATIAR S (o ¢ ErBIHEENT o

phenoxy, ac?}{ %l ,e ageta (6%1 and acy I%ﬁ_l- o, 0X0, amino,
(e.g., acet afyamio, «haﬂxiylarmm @msombmatlem‘thelapﬁl al kyI

having 8 to 16 carbon atons, which is unsubstituted or

20 substituted preferably in the aryl portion, one or

nore tines Ry, lrh%lv %Qﬂo 14Cabon Qkdrds, validyis unbWtiR% or substituted one
al koxy, nit ro | enedi oxy, ethyl enedi oxy, am no,

al kyl ani no, odmairkymmambalog;mC&Mﬁyhlkthdmyaﬂkw nitro,
carboxy, c a t hi
al kyl sui phi >r‘/i’§sz ﬁylslﬂﬁé%ﬁ’% ?%xlgﬂgfﬁoxy, ﬁlp]d ﬂfygzﬁ% | Balleylamino,

phenoxy, acyyargxs Qlkfyle h@drox ngeﬂl%&@”bﬂﬁbxy, @pghoa@wloaqkoxycarbonyl
(e.g., 25 acétoxy), or co nations thereo a

het er ocycl i @ll‘qﬂfbwp allﬂdﬁumlilmy%, allalsnphasyl], DheRaxyaReyfamido (e.g.,
saturated or_ful L sat 5

atons in whitE# %lf ?ﬁ a?%?n\&l})i’goar CR#%I%%E))Pé @u%reof,
atom (e.g., 3-thi enyl 2 th| enyl 3-tetrahydrofuranyl,

1,3,4 30 thladlazolyl) whi ch i s unsubstituted or
subst i t ut ed avielkpkhavines 1o Heearhap atops.opash sgimpubstisutgd or

20041 034375 LeH e BT BT S b PRI ot G hore ey hatogen

cycl oal kyl aldgsl OCE;, gikyl, ¢Gydtoaps Okystynaitivy ijethyd¢dedioky, ethylenedioxy,
al koxyal kyl (e.g met hoxynet hyl,) éano hal o(%gnat ed

al kyl ~ (e. g. AmiRediylasne hlwl)amlm iyl Byrgxyalkoxy, carboxy,
(e.g., trifl h

al kyl am no, giﬂg Eﬁla@nié% oy cd ohgb%lllj?fﬂﬁg na;/l?ﬁ'sﬁghm?/ %g%/kéf sulphonyl
(e.g., 5 pymphelydxy, iyfeniddi(ey), acdtahmeln);land acyloxy (e.g., acetoxy), or

t et rahydr of ur anyl ra2| yl), heterocyclic- alkyl

(e.g., thi eﬁ9‘ln1gﬁiah9]|1 t B’i’eﬁgri di nyl car bonyl net hyl), or

conbi nations thereof, or a heterocyclic-alkyl group,

whi ch is saturated, parti ally saturated or fully 10

unsat ur at ed a partiallygmSatietctiGartioegclat groep having 5 ¢h 1étarbon atoms,
least 1 ri ngﬁatom .S _an

.S at. i gh i
unoubst i ¢ ut St P ReIRERY Distetshasichy i nsfiin detfydronaphiheny),

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

alkoxy, nitro, cyano, 0xo, or combinations thereof,

arylalkenyl having 8 to 16 carbon atoms, wherein the alkenyl portion has
up to 5 carbon atoms, which is unsubstituted or substituted preferably in
the aryl portion, one or more times by halogen, alkyl, hydroxy, alkoxy,
nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g.,

acetamido), and acyloxy (e.g., acetoxy), or combinations thereof;
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the heterocyclic portion by hal ogen, aryl, alkyl,
al koxy, cyano, hal ogenated al kyl (e.g.,

wao eoofopsrdmet hyl ), nitro, oxo, am no, al kyl an POT/US2004/011765

10

15

20

25

di al kyl am no, carboxy or conbi nations thereof and/or

substituted | 1 E [ I -
ubsti tuted j .t Becitangh %Ydug?@ﬂch%‘se@ﬁﬁrafé@i_ﬁﬁgﬁl&})r/ Qiffated or fully

cyano, or conbinations théreof; and RS is _ '
havi ng 1 t o uhRatortdsphadngto Whengaionspnivdnel dtyleashé rimg atom is an

20 CEGE 8 LR 1 S Do s
at oms whi ch ¢}, $h& el dlicorEorOBEh Q6 gdMD BiS, Lall ¥R Salk 8%, cyano,
n

hal ogen, oxo, or conbi nations thereof wherei ) .
optional | y dnbgenatedekkyl 2. -tGfRaemetlyi) npiw, axe, amino, alkylamino,

replaced in case by -CH=CH, .or.-Cs-C gro . .

al koxyal kyl cﬁaj.g}q%m})p, £ %I?égx%%l} %’%blgﬁtgﬁﬁcﬂlv%?og(ﬁn%§ substituted in the
unsubst i t ut egkydbhortfoalsitaldbe ox@N eyMb, SdoRnBihatRhs fereof, or

hal ogen, oxo, ‘orf conbi nations t hereof 30 wherein

optionally one or nore -CH2CH2- groups are replaced in

each case by ¢ = CoC- L ar

004/ 064375 el Ris AL 1@3?%%%%?@% (%%icr‘{§1°§e‘%tglethyl and
8 carbon at eyelopmdpiyliheths),untscibBtuntulistichtat or sibbidtiicdwne dr more
one or nore times by hal ogen, oxo, alkyl, or

conbi nat i ondimesterhaitgensxoy alkykanapibinaions fersnd 4 t o

16 carbon atons (e.g., cyclopentylethyl and

cycl opropyl methyl ), which is unsubstituted or

subst i Rft ed josikyOiaviny Bto 4 tarben ftymbakhigk is urexbstitaiel i

or conbi nati ons, th(ir eof, 10 aryl ga ing 6 to 14 carbon

at oms, whi' cubstityfad gBSp1 MEFeHNGSbY: fit ut ed one or

nore tines by hal ogen, CF3, OCF3, al kyl, hydroxy,

al koxy, nitro, nethyl enedi oxy, ethylenedi oxy, am no,

al kyl ai’no, isli(@HsyORT 1(0H:). S8 Y FEHASOLR, -(CH,),NRR®, -CH,CO,R, -

ol oyt o HkSTEIRA PSR HBRHRRCBRTE
al kyl sul phoramicdsNITSOgR?,

R* is alkyl having 1 to 12 carbon atoms which is unsubstututed or substituted
one or more times by halogen, oxo, or combinations thereof wherein
optionally one or more -CH,CH,- groups are replaced in each case by

—CH=CH- or —C=C- groups,

alkoxyalkyl having 3 to 8 carbon atoms which is unsubstituted or
substituted one or more times by halogen, oxo, or combinations thereof
wherein optionally one or more -CH,CHj,- groups are replaced in each

case by —CH=CH- or —-C=C- groups,
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15 CH3SO2NH-, C2H5SO2NH-), aryl sul phonam do (e.g.
C6H5SO2NH ), hal ogenat ed aryl sul phonam do (e.g.,

WA 200408325C2NH- ) , phenoxy, acylam do (e.g., acRCHIB0}/011765
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and acyl oxy (e.g., acetoxy), or conbinations thereof,

20 aryl al kyl. Baufichn i3 &5 eAbEO Mok OFRich WHisdubstuted or
unsubstltuteg or “substituted preferably in the aryl
portion, oneubstitmed ent prmeredimésdiyotpdegen, @3 alkpbpg combinations
al kyl, hydroxy, al koxy, nitro, nethyl enedi oxy,
ethylenedioi@%ﬂﬁgnino, al kyl am no, di al kyl am no,

hydr oxyal kyl , hydroxyal koxy, carboxy, cyano, acyl,

al koxycar bonyl , al kyl thi o, al kyl sul phi nyl,

al kyl sul phomytloalkslalinil hasng Aok carbpr atesnsye. ca®yrlantriplethyl and
(e.g., acetamdo n . ( . r

conbi nati on$ y?]ﬁgl)rog Xﬁj}eq%ﬁﬁ\e%gé%lgy@ﬁ?og “E,“rt%ﬁ‘%f s%\’%f%tgﬁﬂiog ©or more

saturated, Pifidsibd Halogeal dkoablkdl @fcobdbinafionsitieedad) at ed,
having 5 to 10 ring atons in which at least 1 ring
atomis a N, 30 0 or Satom(e.g., 3-thienyl,

2-thienyl, 3 1%&@2@%%&%@1 ¢ giollqi}sdt%vglgcllt 2 'uﬁgib%rﬁrfgirtééd dr substituted one

whi ch i s uns or s one or

times by 46rWorefhws 69aa6ge;CH;USZBL) 4181, Ihidboxy, alkoxy, nitro,
hal ogen, aryl (e.g., phenyl, nethyl phen?ﬂy , al kyl i

cycl oal kyl meethylenedigyy) ethyispsdioxy. @Eney @ iqx%qng ialkylamino,
(e.g., cycl I

ot hoky ot hap it RT BRI ALAR Yaroafl, S Rih akSrfurbonyl,
t ri f1 uor onetatiylithio, hiklylsgphatyé et kudphonfk atkylsulphonamido (e.g.,
trifluoroneth PLr 0 5 am. no, al am

di al kyl ami n&ﬁéﬁzwéguﬁ%%@ﬁﬁ%é{yi opg! eg.c CHsS0:NH),
pyridyl, pi Refdsh¥d arylsQiphBiAmidb §é .ty M=), ph
pyrazinyl), mheoltger ocy%ryisg-p al kyll ?egé. , t%lg% rret)’hpyle?oxy’ .
pi peri di nyl eaylbmmdd (wet,regbtpmidn), adrdsylvayi(@gs acdtory)eofcombinations
or 10 a heter oc&c/ﬁtl i c-al kyl group, which is saturated,
partially s& 9%t ed or fully wunsaturated, having 5 to

10 ring atons in which at least 1 ring atomis an N,

O or S atom which is unsubstituted or substituted one

or nore ti mesyliliyl havinghfetoektorayhdn atopa rvlighnisnshlstiseed or

o o L B0y AR 5t s o,
CF3, OCF3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
aminosulphonyl, phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g.,

acetoxy), or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl, 1,3,4-
thiadiazolyl), which is unsubstituted or substituted one or more times by

halogen, aryl (e.g., phenyl, methylphenyl), alkyl, cycloalkyl (e.g.,
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15 di al kyl am no, carboxy or conbi nations thereof
and/ or substituted in the alkyl portion by hal ogen,

W@2@4/0843a010, or conbi nations thereof; R6 is H PCDUSIKkYD11765

10

15

20

25

30

having 1 to 12 carbon atons wherein optionally one or

more - cl ScRIAIGLAGE Y., iccIBBRPyRESBy IR alkoxy,
-CH=CH or C%‘fg%f"gg?b?%s, ﬁyﬁqhgvic% g 12E}(I:Zr boor}1(y

at oms whi ch allexyalkst (etautrecthonenashylysyena, halegenasl gyl (e.g.,

hal ogen, o0xq,..or copbi.nations, thereof whergin .
optional |y e ﬁql%-aﬁboﬁgéﬁ‘?gl}l@uorrgg’leg%)é&)’ nitro, 0o,
in each caseunhio,-afifdino Aiatkanting) laetissulptdhid kyetdeytle (e.g.,
having 3 to 8 carbon atons which is unsubstituted_ or _
30 subst i t utpydidpinpiperidingt, ehienyleistrifydrefuegeh pyesstypheterocyclic-

conbi nati ons,thereof,. 4 2004/.094 L
PCT/ US2004/ (ﬂl&Y@ e &%%ﬁyé‘P?\@Q%lpgﬁ’Slﬁg‘?’ng‘%ﬁgyﬁeﬂ%?’é’r combinations

- CH2CH2- gr qu@sofase repl aced in each case by -CH-CH
or -C=C groups, cycloal kyl having 3 to 8 carbon
atons, which is unsubstituted or 5 substituted one or

nore tines b , [ kyd o [ Y

t her eof cycal lc?%%élggpﬁwgr é)\l/lﬁh‘lélxlﬁhtl sggafgg%g’r%gﬁélg{]%nug ated or fully
(e.g., cycl apentupted] hatlingfheb 1CHag apnaiy whidhatllgast Wninglatom is an
IS unsubstituted or substituted one %_;, rmge. 18 times : .
by hal ogen, Dbox@or apfep, vpchisymshetitgerson Jyapigied ogp gf more times 1n
having 6 to P&“i , | i naupshid ar

subst it ut ed t%eﬂ}é&@gr %%&R@m%ﬁé%ggeﬁ%ﬂﬁ&w él ’ )
al kyl , hydr dwlogeadtédadity] (eigt, tofluonoatethyl)e nich, oxg,,amino, alkylamino,
et hyl enedi oxy, . am no, al kylam nq,. djal kyl am n . .
hydr oxyal kyldialkylamyiey %rlZ%’Séﬂ/?r ‘i?é‘?%é‘i‘ﬂa?,ns %&‘?ﬁ’g],an&ﬂ/ pubstituted in the
al koxycar bonyly pd3ioRlkHalddER, 0xd KyHn Uidntbihations thereof; and

al kyl sul phon)}}+}t p%ﬁlgnggy,a cy’loam’ o (e.g., aaclgtnglmeéleg),

and acyl oxy (e.g., acetoxy), or conbinations thereof,

aryl al Kyl hav'hgg 8 to 16 carbon atons, which is

unsubstYt ut é8or substituted preferably in the aryl

portion, one or nore tinmes by hal ogen,

alkyl having 1 to 12 carbon atoms wherein optionally one or more
-CH,CH,- groups are replaced in each case by ~CH=CH- or -C=C-
groups,

alkyl having 1 to 12 carbon atoms which is substituted one or more times
by halogen, oxo, or combinations thereof wherein optionally one or more
-CH,CH,- groups are replaced in each case by -CH=CH- or —C=C-
groups,

alkoxyalkyl having 3 to 8 carbon atoms which is unsubstituted or
substituted one or more times by halogen, oxo, or combinations thereof
wherein optionally one or more -CH,CH,- groups are replaced in each

case by -CH=CH- or —C=C- groups,
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20 CF3, OCF3, al kyl, hydroxy, alkoxy, nitro,
nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,

waole@kkyd3zi no, hydroxyal kyl, hydroxyal koxy, caP@DK§$2004/011765
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cyano, acyl, al koxycarbonyl, alkylthio,

al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acyl am do

(e.g., acetam do), and acyloxy (e.g., acetoxy), or

conbi nat i ongytloelkgbligvigs3 & &eﬂrbomaiymsj Wh@hdxvmsuhttimﬂad or

IS saturated, part aII saturat fu

unsat ur at ed 5% tﬁ% dnT@ e ﬁ%%ﬁp%%‘%fonmumnons
least 1 ringygtgmis a N, O or S atonm(e.g.

3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or nore tines by

hal ogen, carbony

A
cyano, hal w&ﬂ&%&@iy&gi‘w%hgﬂ’ 6 P?’r#’f”i’ﬁ Wr@@hfﬁlof)eﬂtﬂewﬂ and
nitro, 0oxo, c3lopRpyRhdtMHARIHIEh isHnRhtsihadd BsubSituted one or more
conbi nati ons thereof or 42 WD 2004/ 094375
PCT/ US2004/ 0izeré? haloger.cwecylksyl as-combinatignsthsreofhi ch i s
saturated, partially saturated or fully unsaturated,
having 5 to 10 ring atoms in which at least 1 ring
atomis an aNihaviag 630 Al @Eboatodik, inthidhis wb&ibistititeRichbr@tbstituted one
substituted one or nore tinmes in 5 the heterocyclic
portion by Ramsgehmeypyhalogen(iFs, QERp»ikyldyydrrxy, alkoxy, nitro,
hal ogenat ed LLr .
ani no, al kylngé%]lg%iéne(i?oacgia?tﬁilﬁhédl cgmkzylanﬁ% cﬂalk%ﬁnno
conbi nat i onsythheysRil, aydib;@yausdxlgﬁtarbmt}edym b, alkddgyhrbonyl,
portion by halo 0X0, . cyanq, _or conpi nations

t her eof 10 allpihier Alkyfsuigginyg alllpdshon R kyke nbengpider(e-g.

than H; {

phar maceuti c dT ?y Zlggge(gﬁ?{afgpémgf Qrﬁs elroéo 9104% Brhe (%@E'SO;)NH )
conpounds ohalogenatedemglstiphoneanto (ag.ad-&- @gHg&QZNHa),p]nenoxy,

i nhi biting, orm)uatin act|V|t of PDE4 in

ani ol s, 6 gevla: 8s ac%%laec@ﬁa%nﬂfcm 8% 3R, or combinations
conpounds @epidr t neurol ogical activity, especially

where such activity affects cogni tion, including |ong

term nmenory. These conpounds will also be effective in

oot 9 Ol seaER S Sl eBETE SR RS o

i nf | ammat or ¥ybstituted preferably in the aryl portion, one or more times by halogen,

CF3, OCFj3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,

aminosulphonyl, phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g.,

acetoxy), or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl, 1,3,4-

thiadiazolyl), which is unsubstituted or substituted one or more times by
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di seases. These conpounds may al so function as
anti depressants, or be useful in treating cognitive

wap@4oegat i ve synptons of schi zophreni a. AssayBCT/082004/011765
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determining PDE 4 inhibiting activity, selectivity of

PDE4 i nhi bi t tJ I

i nhi bi ting lﬂﬁg% “@%@@%@Eﬂ%@%@ﬁﬁﬁw taﬁllbﬂ}’ct}ﬁfé)agcly e

See, e.g., dcl;)ﬁloﬁrob&ﬁ &Rzlgalkyliaikyﬂj (sgl, cazlwlpprapfyhnmmdm allls)xy,

i ncor porated_herejn py reference ogen herein

refers to F "‘I@IXY&]EVIP ?tﬁo’?)fné? ]é)d}_'a %y IgipsrRaied gk (e.g.,

and d. (ggg%

br anched- chﬁlliﬁﬁgﬁoﬁ%m galﬁé%@g%?}%on ra ?{:lguommethoxz) mro, oxo,
case of Rl aandnmﬂs{]amwbl @a&bflagnmgra@upssmyl heterocycle (e.g.,
preferably a @ cargon %lﬁp 004 0943751 " i
o A L s W Wlatefiahyo s PSR Y: hpferocyclic-
the case of g syl £1ﬁéﬁyﬁnah§ublp@haiﬁ9&aﬂm?mm§1§ rRb¥binations
1 to 4 carbon atons such as methyl; ethy propyl,

i sopropyl, dhetetfuoyl. In the case of R4, R5, and RG,

sui tabl e aIkyI groups have preferably 1 to 12 carbon

atons, especially 1 to 8 carbon atons, in particular

1 to 4 car bomereselicAlkSUktoabl whizh Ké’éahﬂﬁ@dp@amﬂw sfl@ated or fully
met hyl, ethyl, propyl, isopropyl, butyl, sec- but¥

tert - but yl, Wed h@z}uyg  thEptipg atogystlwwhlﬂb%lpas 1 ring atom is an

decyl, undegyls, Ola d;. g0 q,ﬁﬁ%fﬂ is 1 gziﬁb%ﬁ?t&f(&!@lbﬁﬁflﬁgloge py frore times in

sui t abl e al kyl ups ’i'nc

1,1-, 1,2- afke Beté’mcsfblﬁqfoﬁydmfwmbgenla@i WH}@ rarwdy, Cﬂano,

2-, 3- or 4-nethyl penty 1, 2-

or 10 3, 3- d,hﬁglgﬁ%t%@]%gyl (eg., t@ﬂucgoglleﬂw)gmtm oxo ammo alkylammo
et hyl net hyl r

di met hy| pen{a;iﬁfg%!npﬁ{/ol, E%ﬁ{))&?/ J)rpcfogﬁc)q)atlogﬁhf%éo@é?{h/or substituted in the
di et hyl but wlkyl podiohibe Haldgen, ochespmaJ cbqydomlﬂnhtmals theosi;
optionally have one or nore -CH2CH2- groups repl aced

in each case by-CH=CH or -C=C- groups. Suitable

al kenylpéor qgﬁynyl groups are 1- 15 propenyl,

2-propenyl, 1-propynyl, 1-butenyl, 2-butenyl,
3- butenyl 1 butynyl 1 3 butadlenyl and
3- net hyl -

optlonally ﬁ' iﬂ%ﬁegéﬁo?%6@£§§§$§£\%W%%§§% ﬁ§§§g<¥ﬁxwe

each case by T ddcheh&d MLECHL BHPS=C-
for R, R3, CﬁzCﬁé é%uﬁgth% ég?dgégﬁﬁydl(;hgr oup};;l(gs (230

descri bed algowgswhi ch are substituted in one or nore
positions by hal ogens and/ or oxo. Hal ogens are
preferred substituents, especially F and d. For R2,

the substit uligdhalik dg/h to 97 GAB6n BRUR Which iésRfiReN Re@Bnore times
and are substituted one or nore tines by hal ogen,
by halogen, oxo, or combinations thereof wherein optionally one or more
-CH,CH,- groups are replaced in each case by -CH=CH- or —-C=C-

groups,

alkoxyalkyl having 3 to 8 carbon atoms which is unsubstituted or

substituted one or more times by halogen, oxo, or combinations thereof
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especially F and O, e.g., Cl-C4 al kyl substituted by
up to five F atons. 25 In the aryl al kyl groups,

whednosyt! i c- al kyl groups, cycl oal kyl - al kyl grOUIpS208410i11765
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al koxyal kyl groups, "alkyl" refers to a divalent
al kyl ene. o QR R ¥bRenally GHEBE hidhe LBFICHT, - RAUS
carbon atons f e casSe of the ary alﬁyl group
R, the "al Icyisé bypeCHFOH- basC=pr gfoapaibl y 2 to 10 carbon
atons. In the case of other arylal kyl groups, the

“al kyl" portion has preferably 1 to 10. In the

het erocycli Gyaibkixh1 BvauPSto § BRboRhHIs, wRIRh @ﬁ‘substrruted or
preferably 35 has’1 to 12 carbon atons. In the

al koxyal ky| sgbsitytsd onder thatekirhes fyohalogen, pre ekl gombinations
2 44 WD 2004/ 094375 PCT/ US2004/ 011765 to 7 car bon

atons. Int %rgyeloalkylalkyl groups, the "al kyl™

portion preferably has 1 to 13 carbon atons. In t he

cases where alkyl is a substituent (e.g., alky
substi t uent ssy@lnaléwwkyé havisg Kde &p sapen a@n@r(@epscyd@pemxlethyl and
part of a substitue

SloRr)?gly aﬁ?{y hlcllhﬁ d&%sﬂ#tﬁéﬁ Mu%%&tu etd one or more

di al kyl am nd?’ roxyal Koxy,

al kyl sul phi mithes b@nﬁlcagehydmyhmpmndommms tRrdcS, for
aryl), the al k)iil portion preferably has 1 to 12 carb
at ons, esped@rdibpying Gtg 1 Céﬂ%oﬁ@ipmsaf"@ﬁ@ 1s uﬁS%Flf‘ﬁt‘?ﬁﬂ’raﬁubStlmted one

1to 4 carb l~rQr S,
above, can %2 IT?OtTQ gﬁltels ngle [51% Cofﬁ e@g? al]@é 1%@?&{3)' gf;i:(gx% nitro,
hal ogens an dﬁ@hylammslabﬁhgensdmﬁ aptied, @iltyéaniho, d1a1ky1amino,

substituents, especiall d a. AI koxy means
al kyl - O gr dupoxypikhhy OWQ Ak GHOPEF CY P> g alkegyogrbonyl,

Subst tut Sﬂftﬁf’i A Eoni AR E PheRBipgovtamido (e

i ncl ude rretabﬂxryudo@,tdmdwylopy 6P xycetaxyypr @potbynations thereof,

i sobut oxy, sec-butoxy, pentoxy, hexoxy, 15 heptoxy,

octoxy, and trifluoronethoxy. Preferred al koxy groups

are et hoxy ,anghyElameys toﬂ@ca@l&&oﬁéﬁﬁk lWlLchQ [QiRubitutEBor

pref erably hds 3 to 8 carbon atons,

met h oxy et hy IsubsSituted prelfgrabla ik &»cwcjdmmm one angoxrtimes by halogen,
i N Whi c has

al kyl - the alk It |
to 8 ¢ ar b on %F 3&!“??’&»’&9’ @]?g %/ 6ut§ E %ﬁyn etg,vlenedloxy,
br anched- ch Wﬂ@lﬂ”@}pﬁﬁm@ dlmyﬁﬁh%, QW%S}E hgdrok?alﬁ&(y, carboxy,

carbon atons in which one or nore - structures

i's hr ep: aced ciygno, @f@&OXYC&bDFﬂbﬁéﬂéhiheﬁWIS'gpbimh aligytsulphonyl,
t , {
2 but ene, 1P SRS ko SEERNOL AR RPERY . acetony), or

aryl al kenyl cgmdiHaGonSdhk@H | refers to a dival ent

Placed in each

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or more times by halogen, aryl, alkyl,
alkoxy, alkoxycarbonyl, cyano, halogenated alkyl (e.g., trifluoromethyl),

nitro, oxo, amino, alkylamino, dialkylamino, or combinations thereof, or
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al kyenyl ene group having preferably 2 to 5 carbon
atonms. Cycl oal kyl neans a nonocyclic, bicyclic or

WO 2008ped37E sat urat ed hydrocarbon radi cal havi PQI/BS1004/811765
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carbon atons, preferably 4 to 6 carbon atons,

especially 5 carbon 30 atons. Suitable cycloal kyl

groups include cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl , ad;eodrmmebt-)alkyl gympowhtc;llls saéwdtedgpatmalhyisaturated or fully

e S SRy s L By By AL S8 Tng o i an

bi cyclo[2.1 r@]@sﬁs ¥lom, t%lﬁ?z’t?is%@uﬂstlﬁité@dﬂdubstltuted one or more times in
spiro[ 2. 4] heptyl, spi ro[2 5]octy

bi cycl o[ 5. 1 ﬂ@q hﬂtelybyclsmorto{nzbmai@gm aryl, alkyl, alkoxy, cyano,

bi cycl o 2. 2.

bi cycl of 4. 2.8 058?%?(1 allf,ﬁg er%’ flgi’l rgg%%/}}c) oﬁlﬂnokyfo garnblﬁo 3liylamino,
cycl opent yl .difikyiR®ire y@éleak}kwﬂ CORiBIti oRa khdpd fatlyet kibstiRded in the
by hal ogens, oxo and/or alkyl. Hal ogens and/or al kyl

groups are pief eerie byd@&geﬂm gyangy el comtiEAtiang fhercof,

refers to a cycloal kyl -al kyl-radical in which the

cycloal kyl and alkyl portions are in accordance with

t he previ ousyitesse if 1ot is o0B, CONRCRAIRY iestepihas H0

i ncl ude cycl opentyl et hyl and cycl opropyl net hyl . Aryl,

as a group or substituent per se or as part of a group

or sub titu r 0 i c carbocyclic

radlca? con?gﬁﬁ?%gig’?8;?2r?gpgghg§%ons preferably 6

to 12 carbon atons, especially 6 to 10 carbon atoms.

Suitable aryl groups includ phenyl 15 napht hyl and

bi phenyhamsieaatiGatl Mta%‘ifpéﬂ%% Sagfﬁgl?ﬁ%o i ncl ude the

above-descri bed aryl groups which are substituted one

or nore tinmes by, for exanple, halogen, alkyl,

hy dr oxyThe catlpowyds afithe mreseme tivghtboreatt effgctive in inhibiting, or modulating

’J%filg’gt? kg?ﬁEﬁsénﬁgl}%Véﬁa{gk L}gz{pglglgﬁo%gcll% m Q%E"yl“pese compounds

ale&iﬁ%ﬁ%ﬁl@%@ﬂal a@lity! E@e&aﬂy ki sbh Q&N’bjfl affects cognition, including

al kyl'sul phonyl, phenyl, phenoxy, and acyl oxy (e.g
adetgixgi MERETAr Thede lcymppmﬁdsr\mllt adscelye dfeptlvgmdwatma discages where

| dediee carp Rtont Bl TRRAPIS ofh fatoP ipited iy inflammatory

eXaRmees Théh‘é'c%ﬂl%oﬁnd%r}ﬁﬁ’seﬁlﬁd’ funcﬁon Qshﬁﬂﬂ%ﬁbébsants or be useful in treating
phenpropyl, phenbutyl, phenpent and

n&pgitiyé ambmmgetive symytens Ofwmm};@a@e of R3, aryl al kyl

can be benzyl. 25 Arylal kenyl refers to an

aryl -al kenyl -radi cal in which the aryl and al kenyl

Assays for determining PDE 4 inhibiting activity, selectivity of PDE4 inhibiting
activity, and selectivity of inhibiting PDE 4 isoenzymes are known within the art. See,
e.g., US 6,136,821, the disclosure of which is incorporated herein by reference.

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

Alkyl means a straight-chain or branched-chain aliphatic hydrocarbon radical. In
the case of R' and R? suitable alkyl groups have preferably 1 to 8 carbon atoms,

43



portions are in accordance wth the previous
descriptions of aryl and al kenyl. Suitable exanples
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refer to saturated, partially saturated and fully

u%ﬁg?etsc 6&1 4 Ja%&lraq nglm ChelaQ BER N i Aifle AR 1%%uﬁsg[\gav%referably1

atota ef of 5to 0 ring
2@@4@@@4@ zmmmmmmy@ bﬂ%&)rop\yielsepmpﬂt aﬂldebmyl dneh@éase of R*,

e r ato an N, .0 or Pr.ef er ab
b oAl Br e B TOHEPTHED B2 edongi o eqpecially 1 o 8
I cABoR LR Mp ABSu1ANO10'4 AFSorPREmkS 5. 6 fused or 6,6
fused. Pref erably, the heterocyclic group contains 1

to 3, espeC|aIIy 1 or 2, hetero-ring atons selected

f Sui t ab d partial
UGN I TR I Gt AU R —)
| Itéﬂ-ta@tsh b tfy?'hé}?ﬁ}’ﬁ’é’p@ﬂ y‘b(hmn}tledéﬁf‘ﬁﬂd&gfh'aﬁ&‘)ﬂbdecyl Other

pyrrol i di ny [ soxazo I ke. Suitabl

hexamplas 9f suggeblapikyil sriups éleLdte lar2 oidtmpthpbusd, 1.b-, 1,2- or 2,2-

t | | yl
AR Horbl a8y 2o S b B 0 1 (3920 25

aaatamaguwdtyl i oryl- ethpmu%myéthylﬁ%ﬂfﬂ&rﬁbyl @ﬁﬁazﬂbwpyl methylhexyl
i mdazoly ridyl, pyrimdinyl, indo

qdm@ihylnwtyl ﬁ ety ciimethy Bekdi ﬁn@awébwl and the like.

benzt hi azol yl, benzoxazolyl and the |like. 10 Preferred
het er ocyclic and het er oaryl groups include

t er ahy thﬁewllaﬂydtdlcdlﬁéaﬁﬂiwﬂh@]ﬂ)yhﬁ&)dnc or ﬁtdréliCeH}(l‘Hg groups replaced
3-thienyl, 2- -_or 4p¥r|dl

ol R GRTRdD —r{;,ﬁ{—CHn gr tC=Csgroups. Su@ble z@keny} or @,ﬂcynyl groups are 1-

ti C )
SpispaB! DN, LA e oL SACEYCh AT MR, 13
qhutadichyldindB-methyh2-dotenyk | Alsd, tResk]diieyirydicaldceh optionally have one or
1-azab ycIo 3.2.1]qcty 15 Su it d heterocyclic
g%?aﬁ‘asé Ly sl W\W@ Sr%r - descri bed
above which are substituted in one or nore places by
hal ogen, aryl, alkyl, al koxy, cyano, halogenated

aI kyI The gubstltut@&zﬂlqyirgwtqisffyt R, R Rf,®’, andoR® amiatiy] groups as

%pﬁ%%/%:lo’vg %Vﬁ({!’&,%{‘e Flg]l:f él?ﬂged[ ngn%eco? El?o?e %osﬁz ons by halogens and/or oxo.
%%@ﬂsyé‘rle pfefeddydubSiitasis v@aﬁéc%@ It BRI ORI OCY BeisBbstREd alkyl

gortl ons are in accordancé with the previ ous
dgl@ans dvgnisto 4Suirbaiteme rahlesubsiteted pye md;abmattmgd by halogen,

| SRR Gy O C ) B et SRR e

25 Partlally unsat ur at ed carbocyclic structures are
non-aromatic nonocyclic or bicyclic structures
cont ai Hi thg apylallsyligroensy b@iﬁroay@maqurgﬁmwsawo;oa&xl@llm groups and

?ﬁ(fi)%ﬁll?}}l %ﬁ&p&_wﬁ%?er nl%ntz e)t(ﬂg e eg ér%gp éxa\(;’lgg Enageneral up to
about 13 carbon atoms. In the case of the arylalkyl group for R!, the “alkyl” portion has
preferably 2 to 10 carbon atoms. In the case of other arylalkyl groups, the “alkyl” portion
has preferably 1 to 10. In the heterocyclic-alkyl groups, the “alkyl” portion preferably
has 1 to 12 carbon atoms. In the alkoxyalkyl groups, the “alkyl” portion preferably has 2
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cycl opentenyl, cycl ohexenyl, tetrahydronaphthenyl and
i ndan-2-yl. 47 WD 2004/ 094375 PCT/ US2004/ 011765 Acyl

WO 2§0oa/0343rd al kanoyl radicals having 1 to 13 car®DnS2004/011765
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atons in mhich the al kyl portion can be substituted by

h X thé Tl RYKtbups2inelafkiyfl! SUrtiah SR
%5925%9 cals ﬁ%V|n % %M carbgﬁ@gﬂgaé ﬁ ably has 1 to

Wthmibhemanyl portion can be substltuted by halogen,

al kyl, al koxy, nitro, carboxy and/or hydroxy. Suitable

acyl groups include 5 fornyl, acetyl, propionyl,

but anoyh 1A sREPRSY hilyBaSUbithad @ ad hH@i @b@ﬁﬁ%ﬁg 3RlaYyl and
have 1 to 3 substituents, especiall

s hbstacycengeupd®r mParSOﬁﬁ whbelitaphtye.gptin 61¢aalllt)9ammo dialkylamino,

syt bieEiliont psfo oo Pt syfell ot subssituents

C3DRGY Ghé amgr ﬁé&ﬁon 9fefér§b1§5|'l’l’521 t6 02 car®¥R HRhS es%aany 1 to 8 carbon
cyclopropyl | obut cycl opentyl, cycloh ,

C psinesp gnpq;‘tlgﬂmyl to 4 gqm)@tpmgyﬂ“ g]kyl groups as descnbed above, can be

CHShENGEY PR BSOSO RISty g prte

Qwibteibi eig), esﬁe&@ﬂrﬂ?%ﬁlﬂlyl thl enyl, indanyl, 15
tetrahydrofurany phenyl propenyl , substltuted phenyl ,

and substituted phenethyl. Preferred substituents are
0XO,
ey A s L. LS AHIRHEUPBoBbRYR 1 to 8 carbon atoms

mehdyhihe fir @xymple(¥dr, beasntstitaeh by aklogass. tMaBEfalkox\Ng@@ups include
R3 is other than H Rl is preferably cycloal kyl,
RO KSENEX e PRORGKY S QHTOP Y, 18P YLORY, Segjtipxy, pehtdxy, hexoxy,

h |
oSRBREE G, R el PSS gRopERSamtryir et and

pbioey.hYhe a]kox\yaﬂltylgso@rﬁ)eR? pleyetalafy hasaByd 8 cailbid atcamngl e.g.,

cycl opro nmethyl. Mre preferably, Rl is

3Meth QFXﬂgﬁ ofuranyl, in particular,

3-(R) -tetrahydrofuranyl. R2 is preferably substituted

or unsubstituted al kyl having 1 to 4 C atons, npst

pref er Shm}ar@—lﬁﬂioamr@ﬁl me2is aRIkyD)-0000/ 094 7 which the alkyl

PCT/US%gO4/O% % is preferably H, substituted or

uRYHOR OAT Q8 CHPRY RO kkoxyal kyl , substituted or

unsubstituted aryl aI kyl , CHZCO\IHRS or COR4, especially

H, substituted benzyl or CH2CONHR5. Exanpl es of

s ui t abAdkeR31 rpfers posstianghieleinres brapchedechaji ahgha@py&dmals containing 2

to fg é/arbon atoms in which one or more —CH,-CHs- structures is replaced by ~-CH=CH-.
Suitable alkenyl groups are ethenyl, 1-propenyl, 2-methylethenyl, 1-butene, 2-butene, 1-
pentenyl, and 2-pentenyl. In the arylalkenyl groups, alkenyl refers to a divalent

alkyenylene group having preferably 2 to 5 carbon atoms.

Cycloalkyl means a monocyclic, bicyclic or tricyclic saturated hydrocarbon
radical having 3 to 8 carbon atoms, preferably 4 to 6 carbon atoms, especially 5 carbon
atoms. Suitable cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, and norbornyl. Other suitable cycloalkyl groups

45



met hoxyet hyl , phenpropyl (e.g., 3-phenpropyl),
nmet hyl benzyl (e.g., 2-nethyl benzyl), 5 butyl benzyl

W@ e00g/094345 t ert - but yl benzyl ), fluorobenzyl (e.gPCT/US2004/011765
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2-fluorobenzyl), difluorobenzyl (e.g., 2,3- or

11?619%&%‘ 4%’1%?9&913 %Ych/):l’o g.lgﬁi;eg;ll %Wclo[g‘it(ﬂg%e ?rXP 4Theptyl,

cyano chl orof |

t rspfrb [@cff] Oﬂﬂ bidyblef ¥10]octylspror3§ Rohgntzighclo 2. elinxylal so

be -(CH2)" QOR5 , - OR5 - " SRS h
i S5 S P Bl B Rl Brips.
- CH2CH2NRBRS5, CH2C02R5, -CH2CH2CO2R5, 10 CH2CONRBRS,

- CH2CONHR5, - (CH2)" NR6SCRR4, -(CH2), | NRGCOR4 (such as
CH2CH2 M%@Rdl):)alkgt gro@pl@ajdm—g(bgﬁzn‘ted ‘tfydralcmcamﬂxe and/or alkyl. Halogens

2 385/3 ﬁ%’ﬁ ‘T‘rgtpﬁ He‘ilplbgtzﬁlg%Qyphenyl oxyet hyl ,

phensul f onyl am nocar bonyl et hyl , and
2- nethylphenylsulfonylan1nocarbon lmethyl. More

prefer aibtcyoallmamxl refep oot loskyEpkebrERS in whickshe ¢ycloalkyl and

{?@?ﬁ ggl‘tlé)ﬁ% {/Jelrlgfagc;orﬁasr%e g\p {h Eg%e:v E?c%t'p%l%se gSuq{a}é e examples
hea@n@cseldpen yﬁat Lan@bsmg;mp mﬁiw di f 1 uor ophenyl ,

nethoxyphenyl referre stituents for R4 are F
ad, CH3, CH5, OCH3, COOH, and OCN. In addition, in
f or mul j -
Lo bon s SRR g bR ALt B 5 Qe st

b)ﬁn@?drﬁﬂﬁfbar@b@ch@fadﬁﬁh&bnmmhg I6$to tihemnboh avdiey, piaferably 6 to 12
optionally one or nor oups are replaced in
e&érhon agcérls@yspeaali@ﬁtodp carbea@tor@% oupigblesgyhgepups nclude phenyl,

s?xgﬁ’k/x %ﬁ%ﬁ%}&%&ﬁ%@@?{d@s o%’mél d{’{h%“;aﬁy e- dés%lélbed aryl groups

diwHittoare ghiestiylited 8né bmprpheesiy, fot-egympltyhalo Qerpylklyﬂ)hlydroxy,
gagieo};fgly rlng%p@\%{ha gdig%%%@y%ﬁiﬂx?%ﬁ QZ]IS{,ylammo dialkylamino,
6

h&ﬂﬁﬁgi%ypﬁgglﬁégalk&ﬁ%bﬂg C&e}ﬂ?f 9‘59 ﬂk&Wohﬂx\bhyl alkylthio,
2 -allyydsudpdayyalk gblphényiphenyls plicmoajsl apd aRﬁlolxs (e g., acetoxy).
4,5-dinethyltriazole, 4-isopropyl phenyl, or

3, 4- met hyl enedi oxy- phenyl. In addition, in fornula I
RS can gl80eetse%y aliliylaxdis 113wh&h3h§&"yb9rﬂi AkPPortions are in
whi ch i s”substituted orie or nore tines hal ogen,

oxaogordance avithi tha prayieistdesaripoipnsahriable exelpsxpiqs nmlu@e bhbenethyl, 2-
oégg%_pylop%p@@ %épﬂﬁ%\élaﬁl%nfngrﬁylagﬁg nap%thy?cnl?enf:e ? R)fso, in the case

of R?, arylalkyl can be benzyl.
Arylalkenyl refers to an aryl-alkenyl-radical in which the aryl and alkenyl
portions are in accordance with the previous descriptions of aryl and alkenyl. Suitable

examples include 3-aryl-2-propenyl.

Heterocyclic groups refer to saturated, partially saturated and fully unsaturated

heterocyclic groups having one or two rings and a total number of 5 to 10 ring atoms
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10 O her suitable R5 groups, for exanple when R3 is

CH2CONHRS, i nclude 3- chl orophenyl,
wd2@hlopeses 2- f | uor ophenyl , 3- net hyl phenyl , PCT/US2004/011765

4-met hyl phenyl, 4- net hoxyphenyl, 4-nitrophenyl,

Eﬁe@é}? a@l&ﬁ%togé! ﬁ‘.h Q’?Htg Aths 1s4a.n'Wt(5‘ BXY GRMP opﬂélfergbly, the heterocyclic

hi azol -
yonahhg rayd hh}emﬂ or Z,rmg atmmmﬁmm YW ripgd &nd is 5,6 fused or 6,6
t hi azol yl

3 et tPFﬁfFréh]é’d TSRS b cppieins iRk AAeBiFY dyi 2 Betero-ring
4%93%?4& qm X, @LJ?H ) bSﬁ‘l%’a‘M@@a@h){ﬂed ahe Paﬁﬂaug%ahwked heterocyclic
uor openz t Yy

I aZol and benzi m dazo

5 Cléﬁﬁfﬁhlhﬂ?»udepben‘m neﬂlﬁﬁe@waatp@ydr@rahﬂs te@)ahmhbénenyl pyrrohdmyl

2050 B 20 i MR Sl B8

”%J%hyl éfgt "DQWHE:&BWI) tHiSRAoBRYe.g., usanﬂuadabzom) likiaydlyl, oxazolyl,

, carb al koxycar bonyl cycl epr opy

cytzatngmhdyﬁwk thy¢nyl, mmwyh p)gg@qlﬂylmlquhdr pmc}m pyrimidinyl, indolyl,

t 8{1}“8 Wquﬁ%%wté%gﬁw%%pﬁ%{oﬁéi éﬁlzm(azolyl and the like.

10 t Wrﬁ@&éd‘ﬁét&ﬁébyclicfand&iét&édr&ltgr%s ih¢ledetetdhiydzoFiighylg tedtdRydropyranyl,
is preferably substituted in the 4 or 5 position d

t Ret %}’11 33h1¢nlf1h2a@r av $ipyrdyls dup-ids, Jr @t dr %&ﬁumoml}r’]l and 1-, 3-, 4-,
%b% s?éé c&lﬂﬁ%ﬁ C[ﬁ@&(g{rlblgrflet ﬁ ))/lcﬁc o‘ﬁpf ﬁﬁiﬂ&é b'f!:ycloheterocychc

Cgﬁd@@kiﬁ)ﬂ @| davuclivrg 1piabeyelbl2y2.1Reptys and 1- azablcyclo[3 2.1]octyl.
cycl opropyl nethyl. 50 WO 2004/ 094375 PCT/ US2004/ 011765

I'n addition, preferred PDE4 inhibitors in accordance

15 Wth the étm{ g t%fbc ﬁch% H4Rd %é@@ﬂh %r ups described above
P oople Bl PSS

subfornu as

c wmcﬁsne gabstiuted Imrcrml cﬁSndre @hﬂded By lneésgmc anyi/ edll«wl dikixy, cyano,

exhlblt efoIIovvl referred groups IS, .
chaloggn kyl) (5. gpiti gor%:qgthé{b @;pgoxoaﬁalmq;@ lgygaml?no,%all,kglamlno,

R3pd Sarbbx@nd R is optionally substituted cycl oal kyl,

heterocyclic group, heterocyclic al kyl group,

aryl al kyl or cycloal kylal kyl, or is CHF2. 15 1d, lid

20 R2 is ﬂé?ergéycﬁﬂzﬁéyl refers to a heterocyclic-alkyl-group wherein the heterocyclic
and alkyl portions are in accordance with the previous discussions. Suitable examples are
pyridylmethyl, thienylmethyl, pyrimidinylmethyl, pyrazinylmethyl, isoquinolinylmethyl,
pyridylethyl and thienylethyl.

25 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, tetrahydronaphthenyl and indan-2-yl.
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Rl is cyclopentyl, tetrahydrofuranyl, or
cycl opropyl nethyl, as well as CHF2 and phenethyl; and

WR00mMe94308 H 20 le R2 is CH3 or CHF2 R3 is PCT/HAINORAL11765

10

15

20

25

i s phenethyl which is unsubstituted or the phenyl

porti on J [ . .

Cl_4- alr)*kdﬂ3 reafﬁg?%%‘ﬂ‘%fm%éﬁ a(l)é)j;/a’v ! E’L}gn%af%@%m% L fybich the alkyl
upsttiegitdah be edbsditutedisy hilegst, hpdroky,ararboxy, akijpls tiiyl ahddr ditoxy; or
F, d, Br, I, .CN, Cl 4-alkyl and/or. Cl 4-al koxy, )

o EH) Fasiealn hauinEhto B ermaedoms i wﬁw&tﬁwxf‘m@ﬁﬁ fcan be substituted by
PRLTLAN aliS)1, RS hitdl E4bEYy dnd/drhydRixy. ISuithBle acyl includ
C1_4-ggfpkay ’anc%yr Cl’_4-aél%yoxy, or %y-pﬁ%enyleﬁczzypgrrg%psmcue
efiytimyl 3@etyl, pRipipsylt mttamhyy dedbenzaplyl (e.g., 3(R)-
tetrahydrofuranyl); 51 WD 2004/094375

PCT/ US2004/ 011765 R2 is CH3 or CHF2; and R3 is

aryl al loyibstitfteWpddedhid Heredpty hafeOl 3 Substiaehrs! déh&dalBy1 br 2

Br, d, I, alkyl or alkoxy. 51g Rl is cycloal kyl; R2

i subBHB1ents. CHF2; and R3 is arylalkyl in which the aryl

group is substituted by F, Br, d, |, alkyl or

al koxy. 10 Ih Rl is cyclopentyl, tetrahydrofuranyl, or

cycl OpRORYHRREANY op@snali®lshbstidiedboloading, RRrengtmkl, B,

s CH3 or IEZHFZ' %n% RSY'Y?S aryl al ka/l in \A(ﬁ%]i&Ch tﬂhe ?ércglil%
ghegrocyelics apdalkyluerapasiialy umseturated carbocysfik grougs or is CHF; for

ale%a%%é, CHF,, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopentylethyl,

cyclopropylmethyl, cyclohexylpropyl, phenyl, napthyl, phenethyl, phenpropyl, furanyl,
pyrazinyl, pyrimidinyl, pyridyl, quinolinyl, isoquinolinyl, thienyl, indanyl,
tetrahydrofuranyl, phenylpropenyl, substituted phenyl, and substituted phenethyl.
Preferred substituents are oxo, F, Cl, CF3, alkyl (such as methyl or ethyl), alkoxy (such as
methoxy and ethoxy), CN, vinyl, methylenedioxy, COOH, and combinations thereof.
When R’ is other than H, R! is preferably cycloalkyl, cycloalkylalkyl or aryl, as well as
CHF,, heterocyclic and arylalkyl. In such a case, R is especially optionally substituted
cyclopentyl and phenethyl as well as 3-tetrahydrofuranyl, CHF,, and cyclopropylmethyl.
More preferably, R is 3-tetrahydrofuranyl, in particular, 3-(R)-tetrahydrofuranyl.

R?is preferably substituted or unsubstituted alkyl having 1 to 4 C atoms, most
preferably CHF, and CHjs .
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15 1i Rl is cyclopentyl, tetrahydrofuranyl,
cycl opropyl nethyl or CHF2, as well as phenethyl; R2

WO 2000081303 CHF2; and R3 is methyl benzyl, met hoRgDER2YH/P11765

10

15

20

chlorobenzyl fl uorobenzyl, 20 trifluorobenzyl,
di f| UO(}Q rabl?re @ﬁ&rtlgﬁ&{‘&yﬁnsubgﬂtﬁ't@& Q%(?l %ﬂ%ﬁ?eﬁk&l’ substituted or
or bis | 'uor ofret’ hyl) benz

J
cylnblﬁmtltuydd, arfiletlot, (S AIONHB? oufSOR)r eﬁpe«tlelﬂsoHy S:llhstltlwdddydnzyl or

i B S RSt il i Bipearqp n-oui,

] %&‘ethdyéy%thw ph%ﬁMﬁlQ@gnB}ﬂhenﬂr%fézihﬁ&h%Bﬁ@Hé Qfmethylbenzyl)
cycl opropy F2 and hene%ﬁ

Rbuiydbegiid (@rg @Hléﬂ-buwiuenzs@ ﬂ@or@barzyi\&a%Z QEOM@enzyl) dlﬂuorobenzyl

et odenor 2orituorsionsD iRz et et svengheprrt

erpdyk vha ?
oA S R 0 -3 e

uslsabet(GHD R pfﬁmhﬂs Cﬂzﬁﬂu@&y)lz (CRLpwR? (hych ag=CH,CH,SR’), -

e PATEE: (y es cotn ot

h@IFEC@NRqRSC&IMOI@HRELD (CHQ)%NREQO L(C&Ez)nm(ﬁ{ﬁ(such as
cl oal kyl al CHF2; i s CH2CONHRS5;

K

L RN CORY Wyﬁéh@@‘ms@zl% o empicy RaghoxyetyL 2-

e

2ol oo, SR i S s

6 phérsyifordd yinoditbonylmethgl, mrd DythetRylpitenydyul fonGlabtinsmarbbnylmethyl.
More preferably, R’ is CH,CONHR® or CH,CONR‘R’.

R* if present, is preferably optionally substituted aryl such as phenyl, or is
optionally substituted heterocyclic (e.g., phenoxyphenyl, difluorophenyl,
methoxyphenyl). Preferred substituents for R*are F , Cl, CHs, C;Hs, OCH3, COOH, and
CN. In addition, in formula I R* can also be alkoxyalkyl having 3 to 8 carbon atoms
which is substituted one or more times by halogen, oxo, or combinations thereof wherein
optionally one or more ~-CH,CH,- groups are replaced in each case by -CH=CH- or —
C=C- groups.
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pyridyl, 6-nethyl-5-brono-2-pyridyl,
2- met hoxy- 3-pyridyl, 4- CH3O CO 3-pyridyl,

WQ2anam373- pyri dyl, 4-i sopropyl phenyl, 3- fl uorCOphsIvgs/ 911765
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3-chorophenyl, 2-thiazolyl, 2-(4,5-

di net hyds) hg% @%ﬁ{ yd re%r;ﬁ)@}mé trﬁ’éiﬁ’gg éfh/ﬂ 2,6- dlmethylphenyl 2,3-

2-(6-fludr enzth iazolyl
2-difti@zphenlyl, Whilwdroplengl) Batyiridyt, éepyh)gdyl}ﬁ IﬁbthyEE—@yndyl 6-amino-2-

Tt o, o B ek i SRDLP Bt S BRRHE YLyl kLt 5-
)53!)199 rfﬁ@?ﬁ%tfﬁﬂethoﬂ?@%d pyr Cﬁ}{(b COBL@@{dyqj'aﬂMbvcyano 3-pyridyl.

i oxyphenyl’,” thi'enyl, pyrazinyl
t dowiprelfersbly, Nyft 4 Srrbmpﬂnaltnmgdle;, 4p1y<pprgpy1§h¢@yﬂ or ggd-methylenedioxy-

tl%gzﬁll :ﬂ; &Y gg%ﬁg Ifc}m’lac{,]lt{f] I% %‘Sjl azleei %ﬁk?)@/&hﬁl} h&vmg élto 8 carbon atoms

CFvancﬁ'Fstsleéntuﬁﬁbhé’ sy Bt tthes bySRAsQRY bxo,i0% @BMYindtions thereof wherein
t-butyl, carboxy, al koxycarbonyl; cyclopropyl

cyxptlomllymnermftnmrb -CHueHy| groupsyard hplaceitprach ghssylty, ~CH=CH- or -
_é{m gl endi oxyphenyl, thienyl, pyrazinyl,
_r I%?‘I‘uranyl m)rphol i nyl, pyrrol i di nyI , or

thienyl nethyl. 30 53 WO 2004/ 094375 PCT/ US2004/ 011765

In, 1In Rl is cyclopentyl, tetrahydrofuran
cycl oprbst mhém goups] for gxampiedien Y i & Hzﬂ@NﬁR cHcpude 3-

bl O TR ootaf  SSHERY AT Aletiyipheny, 4
pyﬁ¢tﬂwyph&13tlh4~aﬁfdpyén3@,r3-Emﬁmdfamlmtmm@pmdyl A-fretholxlycarBinyl-3-
IS cycl opentyl t et rahydr of uranyl, or

cPoFidph B ydimestijihiazgk2b Srmethex yeahonylphory, f-cabpgyRifenyl, 2-

O_lgu?i(zjolﬁé4 iSo %g@%ﬁ’ 3 @ngth;? 3(%(?18%#@}1?1)/ L1El{ﬁﬁﬁéﬁ]omethylpyndyl 3-

f Icumogp;bimnyl S5- oﬁlﬂmb&lﬁykazogﬁl,pyenzﬂyhzolﬁ 6rgluloydbeRzthiazolyl, and
ridyl. am no- 2-pyridyl, 6-ethyl-2-pyridyl,
nHPPﬁEPHQI-Z pyridyl, 6- br ono- 2

When R® is CH,CONHR?, preferred R groups are, for example, 2-thiazolyl or
1,3,4-thiadiazolyl, which in each case is unsubstituted or substituted by F, Cl, CFj,
methyl, methoxymethyl, isopropyl, isopbutyl, t-butyl, , carboxy, alkoxycarbonyl,
cyclopropyl, cyclopropylmethyl, phenyl, pyridyl, piperidinyl, 3,4-methylendioxyphenyl,
thienyl, pyrazinyl, tetrahydrofuranyl, morpholinyl, pyrrolidinyl, or thienylmethyl. If
substituted, the 2-thiazolyl group is preferably substituted in the 4 or 5 position and the
1,3,4-thiadiazolyl group is preferably substiututed in the 5 position.

R® is preferably H, C;-Cs alkyl (such as CHj or 2-methylpropyl) or
cycloalkylalkyl. More preferably, R® is cyclopropylmethyl.
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15 pyridyl, 6-nethyl-5-brono-2-pyridyl,
2- met hoxy- 3-pyridyl, 4- CH3O CO 3-pyridyl,

wWQ2anam373- pyri dyl, 4-isopropyl phenyl, 3- fl uoPCposIvgs/011765
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3-chorophenyl, 2-thiazolyl, 2-(4,5-

di meth 81’9@44%’0@6@'1&15 d ith th t]
o (o {habd (86 Ghtlne 2 PDERS R ABIC accordance with the invention arc

mbnipoulsdssdcebaibethhyesdbwwlas @-Ty, O_3]1ld nasxdnijjHITy,2@hich correspond to

TRy ek B Fesp B Py R Tl i S50

phenyl, pyridyl, piperidinyl,
3, 4- nethylend|oxyphenyl thlenyl pyrazi nyl ,

tetrahﬁ&ﬂhfuranyﬁ&1&6EbNmKHH&I pyrrolidinyl, or
thienylmethyl, 1,3, 4- thladlazolyl, or
1,3,4-thiadiazo|y| which is substituted by F, 25 d,

CF3, mgphyl, met dxy et by ICHE,s&@r opyl , isopbutyl,
t-butyl, carboxy,3 al koxycar bonyl, cycl opropyl,
cyclopropylnethyﬂilbﬁbnyl pyrldyl, pi peri di nyl,

3, 4- met hyl endi oxyphenyl , thienyl, pyrazi nyl,

t et rahydr of uranyl , nDrphoIinyI, pyrrolidinyl, or

t hi enyliget hyl . 3®RipH; b R1 i's cyclopentyl

t et rahydrof uranyl,, or cycl opropyl neth as well _as

CHF2: 54 WO 2004/R)dsgpimnptiy selsp 0?@9’ hperpeychien

or CHF2; and R3 i
_(CH2), . SO2R4, - (gfg% Eﬁ%&g&-ﬂ%&%@rqﬁ@@ﬂ%o\m RS,
- CH2NR6SO2R4, - CligIBRIEGRIkyl, ot is CHFCONHSCRRA. 5 1 g, |1

R1 is cycl opentyl, tetrahydrofuran, or
cycl opropyl nethyl, as well as CHF2; R2 is CH3 or

“Lore) el Wl@%&wwﬁméw’ F o
- CH2NR6S02R4, - CRONRGEGReN yhrtctrB@RMMABERRY. R4 i s

substituted or uns Hgggolpgfllrjr&e?h par;ewéﬂ 4s CHF, and phenethyl;

and

R*isnot H.

Te R? is CH; or CHF,
R3is H; and
R'is phenethyl which is unsubstituted or the phenyl portion is
substituted by F, Cl, Br, I, CN, C;.s-alkyl and/or Cy.4-alkoxy,
phenpropyl which is unsubstituted or the phenyl portion is
substituted by F, Cl, Br, I, CN, C;4-alkyl and/or C; s-alkoxy,
phenylbutyl which is unsubstituted or the phenyl portion is
substituted by F, Cl, Br, I, CN, C;4-alkyl and/or C;.4-alkoxy, or
3-phenyl-2-propenyl.

If R! is tetrahydrofuranyl (e.g., 3(R)- tetrahydrofuranyl);
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R5 is H alkyl, substituted or unsubstitued phenyl or
pyridyl, or a substituted or unsubstitued

whedoenesytl i ¢ group; and 15 R6 is al kyl, cycl ortkRyb2000011765
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cycl oal kylalkyl. Ir, Ilr RL is cycloal kyl,

het erocyclic greu clic al kyl group, as

wel | as CHF2, c%cFoaﬁr& {1 Fﬁ%%mand arylalkyl; R2 is

CH3 or CHF2; anR32@arl§®1ky§; 110hiﬁﬁﬁlﬂ&mybgrouﬁ:ﬂ2§mmﬁﬁ by F, Br, CL L,
Is, Its RLis cy%!? q&é? t et rahydr of uranyl, or
cyclopropylneth? At  as CHF2 and phenethyl; R2

is CH3 or CHF2; and 25 R3 is CH2CONHRS or - CH2CONRG6RS.

It, it RLis cycl oal kyl, heterocyclic group, or
heterodgcl|calkyﬂlgsowﬁoﬂbﬁ. wel | as CHF2 and

cycl oal kyl al kyl ; (. CHF2; 30 R3 is CH2CONHRS5

or - CH2CONR6RS; A%E}SC%%%F\%%}%O 94375

PCT/ US2004/ 0117 6R3RS aiybalisi 38 tibidhl 186 aB/l gkpUb Sibistiti&Tby F, Br, Cl,
phenyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, 2-thiazolyl, .

or 1,3, 4-thi adi aiofﬂk}’lorlalkoxb‘lu RL is cycl oal kyl ,

heterocycllc group, or heterocyclical kyl group , as 5

wel | as CHF2 and cycl oal kyl al kyl; R2 is CH3 or CHF2;

R3 is @2CONHRS (Kl 15 S Bﬁ%tral@ﬁﬁoﬂaﬁanlﬁ or cyclopropylmethyl, as well

2- et hyl phenyl , dlﬁEth% phenyl ,
2, 3-di fl uor ophenyﬂﬁ CHF>fepd phopstieay |, 4- pyri dyl ,

2-pyridyl, 6-methyl. am no- 10 2- pyridyl,

6- et hyl - 2- pyri dy:ﬁa i%@%}lﬁ_ﬁyﬁ dg pyridyl, 6-bronp-2

pyridyl, 6-net hyIR3Eis brryteiiyl 2n pAhidhdiie aryl group is substituted by F, Br, CI, I,
2- nmet hoxy 3-pyri d}/ 4- CH3O CO 3-pyri dyl,

2- cyano- 3-pyri dyl2 kyzlﬂ%%ﬁ’ﬂbpyl phenyl , 3- fl uor ophenyl ,
3-chorophenyl, 2-thiazolyl, 2-(4,5-

di met hyl ) t hi azol yI 2-benzt hi azol yl,
2- (6-fluor o) - ben®! hik axoloyéntyl2 tetrahydrofuranyl cyclopropylmethyl or CHF,,

as well as phenethyl;

R?is CH; or CHF,; and

R3is methylbenzyl, methoxybenzyl, chlorobenzyl, fluorobenzyl,
trifluorobenzyl, difluorobenzyl, dichlorobenzyl,

fluorochlorobenzyl, or bis(trifluoromethyl)benzyl.

I, 1 R! is cycloalkyl, heterocyclic group, or heterocyclic alkyl group, as
well as CHF,, cycloalkylalkyl, and arylalkyl;
R® is CH; or CHF;; and
R’ is CH,CONHR’.

Ik, ITk R' is cyclopentyl, tetrahydrofuranyl, or cyclopropylmethyl, as well
as CHF, and phenethyl;
R?is CH; or CHF;; and
R’ is CH,CONHR’.
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15 thiazolyl, 2-thiazolyl which is substituted by F,
ad, CF3, nethyl, nethoxynethyl, isopropyl, isopbutyl,

W0 20041094375 car boxy, al koxycar bonyl, cycl opr opyPCT/US2004/011765
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cycl opropyl net hyl, phenyl, pyridyl, piperidinyl,

3, 4- net hyl endi oxyphenyl, thienyl, pyrazinyl,

t et rahydr of uranyl , nnrphollnyl pyrrolldlnyl or -

t hi enyllip#El hyl , 2®! is Bymﬂhylahhtapoj/qﬂc growp, or heterocychcalkyl group, as

1, 3, 4-t hi adi azol yl _whi is.su (f by F ,
CF3, nethyl, netﬁﬁ%fﬁéﬁﬂ%andQ¥ ﬁﬁ@%kyﬂsopbuty
t-butyl, car box?z ﬁ(% gaponyl , cycl opropyl,
cyclopropylnethy phenyl , pyr|dyl plper|d|nyl

3, 4- nethylendloxyﬁhgﬁymCCmﬁﬂbnymd pyrazi nyl ,

tetrahydrofurany [ [
t hi enyl met hyl . 1?/ st t?g%f %‘ng@’é l%lbeéiﬁplg%wl Phyridyl, 3-pyridyl, 4-

t et rahydr of ur an, d @Jﬂggidmybmgmlthlaaﬁz | as
CHF2; R2 is CH3 8?%% I s CF2CONHR5 %Irslll

- CH2CONR6R5; and 30 R5 |s substltuted or unsubsti tut ed

phenyl , 2-pyridyl,.3-pyridyl, .or 4
e BB PR o K 55 RIS e poittic BNRe b hctsmp g iggliont sroup , as
PCT/ US2004/ 01176%¢l1ws CHBY drd ciysSlogkolatigent vy ,

tetrahydrofuranyl , or cycl E opylnethyl, as well as
CHF2; R2 is CH3 B i CHHzor 6 i s CH2CONHR5 or

- CH2CONRGRS; andRIR§S gﬁé@%@ﬂwg&penyl

2, 6-di net hyl pheny udbrophenyl, 4-

f1 uor ophenyl , 4- R?rlb RrnetiBApheni/lyd,6- dﬁnéfbylbhérryl?, 2,3-difluorophenyl, 4-
pyridyl, 6-am no- Ivlrl dyl, 6-ethyl - E %1
4, 6- di net hyl - 2-p p@y enyd. frPFHEY 122q:ymf ;ﬁme yl-2- pyridyl, 6-amino-
6- met hyl - 5- br ono,2 dy! Y, )
S 50. b 3oy dyg’%)yglﬁg%/ 0. gth%hgis&-@gr 4,8- e b pyfdd0 6-bromo-2
4-1 sopropyl phenypynd§y1 f 6-neatiopittebrpino- Bpghidyloplamgthoxy-3-pyridyl, 4-

> bonst ni azolyi | B DILBR s cheros By, Aisopropylphenyl, 3-
fluorophenyl, 3-chlorophenyl, 2-thiazolyl, 2-(4,5-
dimethyl)thiazolyl, 2-benzthiazolyl, 2-(6-fluoro)-benzthiazolyl, 2-
thiazolyl, 2-thiazolyl which is substituted by F, Cl, CF3, methyl,
methoxymethyl, isopropyl, isopbutyl, t-butyl, carboxy,
alkoxycarbonyl, cyclopropyl, cyclopropylmethyl, phenyl, pyridyl,
piperidinyl,  3,4-methylendioxyphenyl, thienyl,  pyrazinyl,
tetrahydrofuranyl, morpholinyl, pyrrolidinyl, or thienylmethyl,
1,3,4-thiadiazolyl, or 1,3,4-thiadiazolyl which is substituted by F,
Cl, CF;, methyl, methoxymethyl, isopropyl, isopbutyl, t-butyl,
carboxy, alkoxycarbonyl, cyclopropyl, cyclopropylmethyl, phenyl,
pyridyl, piperidinyl, 3,4-methylendioxyphenyl, thienyl, pyrazinyl,
tetrahydrofuranyl, morpholinyl, pyrrolidinyl, or thienylmethyl.
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thiazolyl, 2-thiazolyl which is substituted by F, O,
CF3, nethyl, nethoxynethyl, isopropyl, isopbutyl,

W0 20041094375 car boxy, 15 al koxycar bonyl, cycl opr opgT/S2004/011765
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cycl opropyl methyl, phenyl, pyridyl, piperidinyl,

3, 4-me ndi 0xyphe BYdiopchR1 by AR BYéyolopropylmethyl as well a
tetrahyg’r (kalfur anyl , rmegr/p%po fvnyl pyrrol i di nyy po Py i as Well 4s

t hi enyl et hyl , IJH?EA t hi adi azol yl, or
134th|ad|azol | ubstltuted by F, d,
CF3, nethyl, ﬁ%)&% Fﬁbssopr opyl, isopbutyl,
t-butyl, 20 car bqg@)is CHZ@@NHI@S( hpay! , cycl opr opyl ,

cyclopropylnethyl phenyl, pyr|dyl pi peri di nyl,
3, 4- met hy| endi oxRSHesnytistitutdd esmpsubsiintedphapyl, 2-Py1'1d}’1 3-pyridyl, or 4-

i enyl methyl - 2Tk e g eyt ©

tetrahydrofuranyl or cyclopropyl nethyl, as well 25

as CHF2; R2 is CHq or CHF2; and R3 is CH2CONHRS or

- CH2CcOWmERs. |y, Ry cmlop@tﬂyt@tr@@@w@ranyl or cyclopropylmethyl, as well
tetrahydrof ur an, orcéﬁlycl opropyl nethyl, as well 30 as

CHF2i R2 is CH3 &F E2i 57 WD 2004/ 094375

PCT/ US2004/ 011765{218@H3$)r@ﬁ§(]\lHR5 or - CH2CONR6R5; R4

i's substituted or ,unsubstitute henyl; R5 is H,

al kyl, substitut & 15FHaRONER |:ﬁl’!|£d phenyl or pyridyl

or a substitute SO Hsa; e _
and 5 R6 is al kqu{ cyjé{ﬁ% hleﬁﬁbg @@%ﬁ@ﬁ%&&r ﬂf diffhorophenyl, 4
According to a fl;miohqrhemylgﬂq:yndgﬂ depmuiyﬂ;d6a&;ﬂgdt2 qfyridyl, 6-amino-

o e L st Rk FHSL som

- 2-pyrrolidone, -methyl-S-bromo-2-pyridyl, 2-methoxy-3-pyridyl, 4-
4-[ 4- Met hoxy-3-(§ tﬁ?’ényl%g(y ?1 ro (j é) ply%lro |13%ngxy4-pyn s

[ 3 -(4-Fluor oph@f@@ﬁ)ﬁ@&wﬂ&ﬁxybmgmd 3-pygidpl, y#ﬂspplmpylphenyl, 3-

EJIngpyIAfO)(;) (2 ;retfﬁ@?ipg‘ﬁéﬂyl ) - 2 6hormbeedne,  2-thiazolyl, 2-(4,5-
dimethyl)thiazolyl, 2-benzthiazolyl, 2-(6-fluoro)-benzthiazolyl, 2-
thiazolyl, 2-thiazolyl which is substituted by F, Cl, CF3, methyl,
methoxymethyl, isopropyl, isopbutyl, t-butyl, carboxy,
alkoxycarbonyl, cyclopropyl, cyclopropylmethyl, phenyl, pyridyl,
piperidinyl, 3,4-methylendioxyphenyl, thienyl, pyrazinyl,
tetrahydrofuranyl, morpholinyl, pyrrolidinyl, or thienylmethyl,
1,3,4-thiadiazolyl, or 1,3,4-thiadiazolyl which is substituted by F,
Cl, CFs, methyl, methoxymethyl, isopropyl, isopbutyl, t-butyl,
carboxy, alkoxycarbonyl, cyclopropyl, cyclopropylmethyl, phenyl,
pyridyl, piperidinyl, 3,4-methylendioxyphenyl, thienyl, pyrazinyl,
tetrahydrofuranyl, morpholinyl, pyrrolidinyl, or thienylmethyl.

Ip, Ip R! is cyclopentyl, tetrahydrofuranyl, or cyclopropylmethyl, as well
as CHF»;
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- (4- Met hoxy- 3
- (2- phenyl et hoxy) phenyl ) - 2- pyrrol i done,

wd2qp4oMsrhoxy- 3 PCT/US2004/011765
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- (3- phenyl - 1- pr opoxy) phenyl ) - 2- pyrrol i done, 15
4- ( 3- Cyclopentquyx gzﬂqﬁhgﬁ%pﬁﬁpy|) 1-(2-chloro-4-flu
one

Zr obenzyl) - 2- I‘:‘R%| | RS
(ﬁ Ic:ygl opent?/l Vis H{@E1HOR S pHSHYLIR L —(EHHSYRAr b6EHE)NR

nmet ny pyrroll

4- (3- Cycl opentyl 7-%192:1?\9{ hWﬁﬂW)’-ﬁ}%E%]t{hyﬁ%ﬁ\B{ °COR’, or

yrrol i done, CH, CONHSO R*.

4-( 3- Cyclopentyloxy nethoxyphenyl) 1-cycl opentyl -2-p

yrrolldone 4-(3

2%;:? g%l oxyzéllqseg}bc oﬁ/e%py? nt%%rzthydrcgér E)lh 8;?8}’32»%‘53}?%@113,1 as well

4('S) - (3- Cycl opentaylcaxms; 4- di f | uor omet hoxyphenyl ) - 1- (N (

2- (6-methyl pyridyl))-

an1nocarbony|netﬁyuyfihﬁyﬁﬁﬂb;done 1-(N—(2,3

D11 uor ophenyl) sam neaniRy! R 4k (Soiee HENRRS, -

- etra

hydr of ur anyl oxy) nmamzl?z OM3CONRERT) e CH;NRSO,R?, -CH,NR’COR, or

4(S) - (4- Met hoxy- 3

(R) -t et rahydr of u@ﬁgﬂ%ﬁ@e}ﬁyl ) - 1- (N- (2- net hyl phenyl )

m S;lm( o f;bony ISt WibdrindreR ¥F b¥ubGRRA phenyl

(R -tetrahydr of urRriy Ho xikgh eubdn)utéd ()ﬂ\hr(sﬁbs(tﬁueﬁqﬂie;ay]pyrpyddyl ora

i nyl))- am nocar bony] net hyl ) I% ({11%?“ don

physi ol ogi cal | y éEE*“é‘ﬁ%tﬁ%P%u@& fteug %re?yc W%‘?l%& A4 n

each case the conpquagl,LaleioARyll Pr LREAQMPL 2
m xture of enant :Rgrrgrs éug%o o Ere }F:acae ﬂor a
m xture of 30 diastereoners, or can be |n t he form of

a singl nanti ongr. or .a tereoner. 58 WD

2004/ 034375 PCT/ 2@)8291%9&1?5712@6"“}9\8%“3?&%‘&’ BB higergydlifllyl group, as

preferred compoungLiBRELE,, @{/cléeﬁ ylhllkf‘(/?%& QRilalkire

conpound of fornula | 1s selected

(4S) - 4- ( 3- Cycl opditiy Chsr £t dndkyphenyl ) - 1- (2- net hyl b

enzyl ) -2-pyrrolidgne

(4S)-1-(2-Chl or og% 9@89Wc(§70p8%g%&<y 4- et hoxyp

henyl ) - 2- pyrrol i done,

(4S)-1-(4-Chl orobelnzyl) 4- (3-cycl opent yl oxy- 4- met hoxyp

henyl ) I21pyr r ol i dorie cyclopentyl, tetrahydrofuranyl, or cyclopropylmethyl, as well

(4,9)-1-(3-Cnhl orob I cl opent yl oxy- 4- met hoxy

phenyl) - 2- pyrroll g’ﬂ—éya%dphgneth}x

(4S) - 4- (3- Cycl operitiy CoxYor €181 diexyphenyl ) - 1- ( 3- met hoxy

benzyl ) -2-pyrrolidone

(4S) - 4~ (3- Cycl opéﬁqtlypb&QOMi%t%%ﬁQméﬁl (2-f1 uor ob

enzyl ) -2-pyrrolidone,

(4S) - 4- (3-Cycl opent yl oxy 4- met hoxyphenyl ) - 1- (3-fl uorob

enzyl ) I21pyr r ol i gOrie cycléAB)L; YetéDcyclic group, or heterocyclicalkyl group, as
- Cycl opent yl oxy- 4- net hoxyphenyl f4 f | uor obenzyl) - 2-

pyrrol i done, well as CHF, and cycI)oalky alkyl;
R?is CH; or CHF,;

R? is CH,CONHR? or -CH,CONR®R®; and
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(4S) - 1- (4- Cyanobenzyl )-4-(3
-cycl opent yl oxy- 4- met hoxyphenyl ) - 2- pyrrol i done,

W@ 4@0M3(3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (PET/DBI004011765
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ronmet hyl benzyl ) - 2- pyrrol i done,

(4S) - 4- (3- Cycl opeih ¥l O¥Midr H%tr*l\%mhﬁﬂé’d ey, 32-b§Hi148-pyridyl, 4-
romet hyl benzyl ) - 3{‘5 rro}dgne béﬂyﬁ bﬂ/hy PYHEYS
(4S) - 4- ( 3- Oycl opmyhxilvbzyhlachiet nok,wh@mﬂna)zobdu trifluo

ronet hyl benzyl ) - 2- pyrrol i done,

(4S)-1-(3,5-bistrifluoronethyl benzyl)-4-(3-cycl opentyl

oxy- 4- pgtippxyphenyli} ¢ I@Mk Ohétéiﬁ lic ofhétdroc chcalkl oup , as
- Cycl opentyl oxy- 4- r%etﬁcoxy ?Bﬁ) f&ﬁ@dl fluoro enzyIy group
)-2-pyrrolidone, wellasCHan:ndcyc oalkyalkyl

(4S)-4-(3-Cyclop thoxyphenyl) 1-(3,5-diflu
or obenzyl) - 2- pyr ﬁ%l %IQH’%

(49)-4-(3-Cycl Opﬁm’wb@%&@m&iﬁ@ﬁde}mwla&ﬁ 4-diflu

or obenzyl ) - 2-pyrraol i done,

(4S) - 4- (3- Oycl opqut gsl %mhbdn@ﬁbx%@gnthylphmm 2,3-difluorophenyl,4-

6-di f | uor obenzyl) | )
(4S) - 4- ( 3- Oycl opeﬂn“t {/ﬁﬂ“g’g’?’ﬁ&f Ayl -eiyl=2- pyridyl, 6-amino
or obenzyl) - 2- pyr I’ZOIByrdB/ﬂle6 ethyl-2- yndyl 4 6 dlmethyl 2-pyridyl, 6-bromo-2-
(4S)-1-(2-Chl oro-4- fluorobenzyli -(3- cyclopentyloxy-4

- met hoxyphenyl ) - 2Yg§¥k obitaeghg;5-bromo-2-pyridyl, 2-méethoxy-3-pyridyl, 4-
(4S)-4-(3-Cycl op ho (3 .
o benzyi) 2oy Eﬁ%ﬁ%g&p@ %yggﬁ BRI Vil 34456 iphenyt, 3

(49) - 1- (4-tent - Blukiptwomyl]) - 4-%-Bhloyphoppint yl odyghidzotpth  2-(4,5-
0X en 2- |
(4)\%')O 4- %’3) q/cf)g;rél?ﬂl% 1@55911%0% Hbsuzshiarrlyh 21 (Osflugrp)-bengihiazolyl, 2-

rrolidone,

thi 12—th1 Iyl wh bstituted b FCI CF, thyl,
(4S)-4-(3-Cycl openlta§/cf Xy-4 -arzroetyhgvxilcplnjhlg‘nS§/l §{u-epr3, 3 ety
yrrolidone, methoxymethyl, isopropyl, isopbutyl, -butyl carboxy,

Efa) | 3o(ng el ope to))/(lyga):fr on4yl nc%;c oprgg)yrll eg}ycllgpropykimeﬁlyl plPe¥1yl pyridyl,

(etdrﬁgll ;" (23pyqr’?|olor’g>gﬁe¥1|dﬁ§% 4- MBI BB phedyl( 2- BRENAXY pyrazinyl,
(4S) - 4- ( 3- Cycl opdeitahydsofurdnyle tthorphpliesiy | pyrrplidyhh enythienylmethyl,
e”qz,é’: %pgn%{ gg'y' Oﬁ{tm@ﬁﬁgn% ? 3 4pthiadiazolyl which is substituted by F,
B R v o i ) i
-cycl op entyl oxy Caﬁbnﬁyakﬁikwfp’h@r onyl, qulxgm@yh %@S\@mpylmethyl Phenyl

henyl ) 2. pyr ol 1 GHEY: P {5 R oA, TG, pyraziny,

-cycl op entyl oxy tdrdipifdexypylemyipholn lidi®yleor thienylmethyl.
(4R)-4- (3 -Cycl opendtﬁ?;l oXYy- iz}hmatiﬁ)oxypjtzl}e;l?lj;/rlﬁi d%@? Y Y

- met hoxyb enzyl)-2-pyrro |idone,

(4R) -4 cl op n

obenzyF‘g %EQF/) yrr o?i] d%/) #:ﬁ?f(ypeﬁt})l qgﬁiﬂy‘&%ﬁ ¥ éychpQnglﬁnE&Eyl as well as
(4R) - 4- (3- Cycl op@H®t oxy- 4- met hoxyphenyl ) - 1- (3-f | uor ob
enzyl)-2-pyrroli dgne (4R 4-(3

- Cycl opent yl oxy- C Ayl ) - 1- (4-fl uorobenzyl) - 2-

pyrrolidone,
(4R) - 4- (3- Cycl opent yFHigoyHn%t%oxy Ir?“ﬂ{ {iz trifluo
ronet hyl benzyl ) - Ry substiiutkdroe unsubstituted phenyl, 2-pyridyl, 3-pyridyl, or 4-

pyridyl, 2-thiazolyl, or 1,3,4-thiadiazolyl.
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(4R)-4- (3 -Cycl opentyl oxy- 4- net hoxyphenyl )-1-(3
-trifluoronethyl benzyl)-2-pyrrolidone, 10

W@ 2RAM3(3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (BeT/D81004011765
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ronmet hyl benzyl ) -2-pyrrolidone, (4R -1-(3,
5-Bi s(trifluoronethyl)benzyl)-4-(3-cycl opentyl oxy-4-nme
t hoxyphenyl ) -2 pyrrolidone,
(4R) - 413HGy cl oparitiy bpodypmnyieten@boybh@mﬂ -or cygloprogytnethyl, as well
or obenzyl) - 2- pyrr o:%?q%ne (4R)-4-(3
- Cycl opent yl oxy- 48 oxyphenyl y- 1
- (3, 5-di f | uor obengyk -yl i done, 15 (4R)-4-(3

I tyl 4- et h h
A%t ﬁoi’é%erﬁgﬁp}éééfvﬂ%%rd@@cmm and
4R) - 4- ( 3- I
(()r o)ben z§/| ) lecps Pﬁ{;ﬂ ﬁy d%ﬂ'éth}’i r@b& ?yfp @%ﬁ?lpﬂtﬁngf? §3 Qﬁifhlolllophenyl 4-

Q/C: ;)pent yl ox?/ ghmm@mﬂphqﬁyid)ﬁ szyhdﬁ 6-@hdthylca-ofyridyl, 6-amino-

enzy 2-pyrrolidone

(4R) - 1- (2- Chl or o-24pyridybr tsdd2pyrislyl.a4 Sydimsgutymaidyl. 4 6-bromo-2-

- met hoxyphenyl ) - 2- old } 3. 3

(4R) - 4- ( 3- Oycl opé’ﬁ%%x;‘? lﬂ&ﬁg{%&% 3iRyriyL | 2-methoxy-3-pyridyl, 4
- (3, 4- di chl or oberzy{Q-CO-pyyridyl, dorgano-29yridyl, 4-isopropylphenyl, 3-

gi%hén§,f‘)t§néyfﬁgl benzyl) S pentyloxy L s

(4R)-4-(3-Cycl op t e 2h¥o)-BeRMhiazolyl, 2-

rrolidone, (4R)- ?11%% h@mlgzogﬁ’t g%@ﬁ%gng %&f’;pﬁeﬁ_\)/ )e azoNL

1 - propyl - 2- pyr r ahiadelgk ,2-thiazolyl which is substituted by F, Cl, CF3, methyl,

$f§|) , 30E]2 el oDemtﬁé}?y)%etﬁrylrmt 1281))( oggl?nylis)ob%ﬁt?fﬂt ylt:b%_tﬁ}/ carboxy,

4AR) - 4- (3- Oycl e .
(t hg" ) - (2 p)C/Ar/(r:oIo|p y%%oﬁ‘y‘l"@%"&ﬁ%ﬁﬁeBydlgprgpﬁ%léﬁg};l Sehyl, pyridyl,

(4R) - 4- ( 3- Cycl opqnpqdchxxy;l 4- Bpdtthethylohdinyypheyll 2- plieryll b pyrazinyl,
enzyl)-2-pyrrolidon

(45) - 4- (3- Oycl opéﬁ?%yé%ﬁ%nﬁ]et WewpsHBy | §rlidid, of. fiienyimethyl,

net hyl phenyl) - anm NaggLBRANLITRE MY d-tRadiFd1Al WHRAGs substituted by F,
(4R) - 4- (3- Oycl opent’yl oxy- 4- et hoxyphenyli 1-(N-(2,6-di
met hyl phenyl ) - arﬂlnoéﬁizbmwmemﬁmo)iymﬂéiy rigpprapYle isapbutyl, t-butyl,

4- (3- Cycl opent yl ox N 2
nyl ) - am nocar bonyf ﬁ’é’t"ﬂyf‘g( Pyolcgr(ég}?{épy%ﬁy%%r%gﬂ%?hyl phenyl,
2004/ 094375 PCT/ 5 ?ﬂ/ﬂ?ﬂéﬂlﬁ@l 3 4-methylendloxyphenyl thlenyl pyrazinyl,

4R) - 4- (3- Cycl opent y[l ox nmet hoxyphen -1- (N
§/| p%meny|() qallm ngdaﬁry y nyorpzlyogw éb’%@l@fﬁ(éyl gr thlenylmethyl
(4S)-4-(3-Cycl opentyl OXYy- 4 met hoxyphenyl) -1- (N-(2-neth
yl phenyl ) - am nocar bonyl net hyl ) -2-pyrrolidone, 5
4- ( 3- Oyl mpent yl alyis4yaepdreply phahydrd futanyly-dr 2y8logidplylnethyl, as well
ophenyl)
as CHF»;
R? is CH; or CHF;; and

R® is CH,CONHR’® or -CH,CONR‘R”.
Iy, Oy R! is cyclopentyl, tetrahydrofuran, or cyclopropylmethyl, as well

as CHF»;
R?is CH; or CHF;;
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am nocar bonyhnet hyl ) - 2- pyrrol i done,
4- (3- Cycl opent yl oxy- 4- met hoxyphenyl)-1- (N (3
Wwo ehapophenyl ) - am nocarb onyl met hyl ) - 2- pyrr ol PADIEZ004/011765
4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N-(4-pyridyl) -
aninocarbonylnethx@hg@Eb@@mgﬁfnthg%@g?ﬂ@ﬁﬁs
- Cycl opent yl oxy- 4- et hoxyphenyl ) - 1- (N-(4- met hoxyphenyl
) - ami nocar bony!| m& hySQbsgﬂltgerTmthlsnmtid phenyl;
-(3- -4 n - : X
f" ( (N_S( ?gLFgrezt ¥I ]9 ﬁfd‘? ggﬁkg@%%ﬁgﬁltéﬁ gr unsubstitued phenyl or pyridyl, or a
am nocar bonyl met hyhjstirey 61 @lsts@mesd ligéeroc'\}lr_clic group, a.]ild
4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (3-'ne hyl phe
S nyl) - am nocar bony Rés #jgyl) cyckoadyyls ol dydivatkylalkyl,
4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (4- et hyl phe
nyl ) - am nocar bonyl net hyl )- 2-pyrroli done,

4- (3- Cy alcopdinigith @firtHer PREBRXY BREFYNY -adpdcblof the MhtehBR&Re compound
yl )-fam’ nocar bonyl met hyl') - 2- 20 pyrrolidone,
4- pBloppuladge plgqteskiFom: di f | uor omet hoxyphenyl ) - |

;: gﬁ%%{tﬁ%}%% ]ld?-ﬁlge?l%?&?%ﬁog%@?nyﬂ -2-pyrrolidone,

10 4(6{4-@@@t®g&-b{@@§tii§tﬂ}dabw)ﬁhsﬂﬂyf]L%pﬁ@@lﬁiohe,xyDheny| ) - 1- (N
- - | - .
gn4-ﬁ%-@%%%é@%??%mﬂwm@pm@w@@one, nenyl)- 1

-3 -t enyl ) -

(Bl LA oY RB SloB B LA AP RIS N
anﬁ;ﬁ‘bmhmyy?p—@phgiy}etﬂam&pheﬁ&])d%b&roliﬂo&&s( 2, Z hoxy.
é%—E%N%&?&Bg{l{%%ﬁean%-qPP%glgoggf%ﬁegls-g)-/}l)}?rfoli(do%lé,( -methoxy

S D DT 00 R0 i epgons

-eisdonoptydeey-4-meitoxyphdmXy phethydxye abmyyimethytlonsaroifione,

- 6l

4 P B ke Pl R R ey ey Py o h
LI ORI e o
i rfethygopendylpxy-4-methoxyphenyl)-1-(4-methoxybenzoyl)-2-pyrrolidone,

20 4(S)—(3-Cyclopentyloxy—4-diﬂuoromethoxyphenyl)—1-(N-(2-(6-methy1pyridyl))-
aminocarbonylmethyl)-2-pyrrolidone,
1-(N—(2,3-Diﬂuorophenyl)-aminocarbonylmethyl)-4(S)-(4-methoxy—3—(3(R)-tetra
hydrofuranyloxy)phenyl)-2-pyrrolidone,
4(S)—(4-Methoxy—3-3(R)-tetrahydrofuranyloxyphenyl)—1-(N—(2-methy1pheny1)-

25  aminocarbonylmethyl)-2-pyrrolidone,
4(S)-(4-Methoxy-3-3(R)-tetrahydrofuranyloxyphenyl)-1-(N: ~(2-(6-methylpyridinyl))-
aminocarbonylmethyl)-2-pyrrolidone, or

physiologically acceptable salts thereof, wherein in each case the compound can
be in the form of a mixture of enantiomers such as the racemate or a mixture of

30  diastereomers, or can be in the form of a single enantiomer or a single diastereomer.
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ai ni nocar bonyl net hyl ) - 2-pyrrol i done, 5
1-(N-(2-(6-Bronmopyridyl))-am nocar bonyl net hyl )-4(S)-(3

W0 eyogloppent yl oxy- 4- net hoxyphenyl ) - 2- pyrrol i dOPET/US2004/011765

1-(N-(2-(6-Bronopyridyl))-am nocar bonyl methyl )-4(S)- (4
-met hoxy-3-(3 (R)-

t et r ahydr of ur anyl oxy) phenyl ) - 2- pyrrol i done,

4(S) - ( 4%@@@)@@@1@3 er preferred compound aspect of the invention, the compound
R etr | oxy) phenyl ) -1- (N ( 2- net hyl phenyl )

( kg% %8% ?ﬁé?hyl) 2-pyrrolidone, 4(S)-(3
qam(myﬂo@mypox?mﬁl@mmﬂﬁﬁw 1-42-mefhylbdnzy1)-2-pyrrolidone,
(2- met hoxypyri d

an(%da@b@ﬁlyrqmmw )1(QLyylpp@tyldwré-methoxyphenyl)-2-pyrrohdone

1- %2%(1 4(8%1512 H"?g h\¥//c1§1¥ QXX}% metho noc eny p%l—prglefro%dlme

rre(m-)ly(pk@ﬂwfobeﬁz}ﬂyuf(@cyd@%@ﬁ};}%ﬁy 4(r§éth&1§/phenyl) 2-pyrrolidone,

4-met hoxycar

opent yl oxy- 4- met hox
bm F=(@5fr Ydgneptylopmsi-f Wﬁ?‘?ﬂ?@thﬁ meﬂaqzybcrmyi)eaapmohdone
4
ST ADSRG-Coplopentyloxy-methaxmheny)-1-CriosobeazylPrpsYidone,

10 dy(45)-4-(arC yudapntydows-seidiydxypRengy): r-pj-ﬂd@menzyl) 2-pMrbBdone,

15

20

25

30

dyl b | h

RIeE ke ATy, oxy%"n?ﬁﬁfq?f&n@%éﬁh RS —
4( Byt

S%S)n& 5‘%}%&%@ )'ﬁ%3 &I@(l%ﬁe?xylﬁgg ptl)}?xyghelwla-%-pyrrohdone
a@&édB-@w}dmtyﬂgMgM ﬁlegmypihangﬂ)mea Mﬂmaﬂﬁttﬁ&l@@h@@j A }Syrrohdone,
scaamae salis, her sl her i Lo sty Cae e ot
B
er(éﬂl-lﬁhéfblﬁmﬂaomnwgiyébmﬂ}ﬂe(ﬂmentyMQm -fiell@xyghedyl)-2-

It referred conpound aspect of the invention,
t#’ gﬁ%g of formula | is selected from

( 4&» 4% @yh@b&%' ? 4(—1%3)hbk§§}feﬁﬂ¥qr@f@{iﬁf&)ﬁfo%ﬂﬂﬁfﬂ-\ﬁy}roﬁdone

yrrolidone-1-acetic acid

( 41@)141(?( @m@ppa@ixgpwﬂbmnwmmywyl4(3(54duﬁabmbwz;a)~wwmndone

oS B VEORRE) R B e 1 4608 obeit) s pyrrofidone,
(4%)- 44'(3( QYﬁﬁmeMX?-4rﬁahoiﬁﬂ1%ﬁ‘ﬁy q [(QfGJJhﬁﬂMfo‘Béﬂin)e@%SH)roﬁdone

[(4S) 4- (3 Cyc opgpcglrc])xy- 4-methoxyphenyl)-1-(2,3-difluorobenzyl)-2-pyrrolidone,
(45)-1-(2-Chloro-4- ﬂuorobenzyl)-4-(3-cyclopentyloxy—4-methoxyphenyl)—2-pyrrohdone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3 ,A-dichlorobenzyl)-2-pyrrolidone,
(4S)-1-(4-tert—Buty1benzyl)-4—(3-cyclopentyloxy—4-methoxyphenyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1 -ethyl-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1 -propyl-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1 -butyl-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1 ~(2-methoxyethyl)-2-pyrrolidone,
(4S)-4-(3—Cyclopentyloxy—4-methoxypheny1)-1—(2-phenylbenzyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1 -(2-methylbenzyl)-2-pyrrolidone,
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met hyl ) am nocar bonyl nmet hyl )] - 2- pyrrol i done,
(4S) - 4- (4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ) -1

WO P040243(5- et hyl pyridyl)- (N PCT/USZOO4/011765

10

15

20

25

30

met hyl ) am nocar bonyl et hyl )] - 2- pyrrol i done,

(@‘A S’l]d W o§er9kh/§'4uer g@tb‘i)eﬂdyx&wﬁfemdxmse@g@m@mdﬂe

( t Iﬂ@ﬂmdhmw)ah@lsw@ctpzﬁyMXyd@mﬂ:o;@pl}méwﬁez pyrrohdone
B AR S BRSSO St e,

(Z&@) 414 @%ﬁﬁélt@lﬁ?lﬁﬂeﬂﬁkﬁﬁféh}bﬂ @Lméﬂﬁbﬁ%ﬂ%ﬁiﬁﬁﬂlﬁom

t @Rmywmpmlwwpmemxyp@nwflr(@rﬂmnbenzyl) -2-pyrrolidone,

( 2?%)44} éﬁ}(&@%ly ]4; r%g’}fllo)(yprﬂen}gﬁqr@oﬁl}(orgﬁ w ]2 -pyrrolidone,
S R@Yﬁ@ﬂé{p@iﬂi& %@M@p@nﬁ&ﬂt@mﬂﬁﬂ@enzyl) 2 pyrrohdone

hox%/ t et r ahydr of ur anyl oxg heny
[(NZ)(AB@ -Cyclopentyloxy- 4 methoxypheny -1-(2- tnﬂuoromet ylbenzyl) 2 pyrrohdone,

gﬁ%ﬁo‘]{ gf @’ygf%rﬁgntgpoﬁ?/ﬁ )na{ﬁ'ogyp%%nﬁ? qy@ r@ltﬂla&c)nletﬁylgé(ﬂ{yﬁl 3 gyrrohdone,
(/&@ - 4% eymbaﬁwm 4(ﬁia)hokﬁiﬂeﬁiﬂlydL(thulﬂaﬁtdnmﬂyﬂbaﬂ:‘yl))z-jiyrrohdone,

N-(3 henpr yrrolidone
(4@3) hr(f o@ﬁ@@h e&@Dr%@WWYoW@WWWD -2-
&) Sﬁa enoxyet hyl)]-2- pyrrolidone,
( §5T (E) 2 Met hoxy- 3- (3R) -t etrahydrof uranyl oxyphenyl )-1 .
(R4 ph}sfﬁlobbﬁt@Idﬁtyltl)-l]neﬂloxyi}ﬂleﬁle-ﬂe@Léﬂd]lﬁmprobenzyl) -2-pyrrolidone,

4- Met h 3-(3R)-tet d f
W} ﬁé@eﬁw%@ Oéfbh"n@éé%&%{?ﬁ il ltm(gb%lfélgﬂﬁ Bwqggy,pézrroﬁdone,
R GoploR PR ) i s gl FppypLicone.
4(414)-4&53 hb’tbbp&lty(o&ﬁ)él—methoxyphenyl) 1 (2 6-difluorobenzyl)-2-pyrrolidone,

VNGO TR A E—

y é@t ﬁgi Hh}]o‘}o-(él HRbHGEY 3 ﬁ cyclo)pentyloxy -4-methoxyphenyl)-2-pyrrolidone,

tra ydro uranyloxyp enyl pyrrolidong,

(4@}4{1 Nyé]bp@nt&ioﬁib/w@meﬂnhEygﬂenﬂNle@d dighlopsHenzy i ipyameiidone,

LR e 2 R 5 noapenst 2 yrolicone,
(/é@) ziL(i b %}Jgﬁgﬁ%mﬁemmﬂ%aémr%m&ma& 4-(4-m

eth oxy

t ﬂRhﬁﬁﬂCyﬁbpaﬁyloaxyﬂpmmykyp@nwﬂ rsbpchpyrrolgipne,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-butyl-2-pyrrolidone,

(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-methoxyethyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-phenylbenzyl)-2-pyrrolidone,
(48)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2,6-dimethylphenyl)-
aminocarbonylmethyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2,6-dimethylphenyl)-
aminocarbonylmethyl)-2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2-methylphenyl)-aminocarbonylmethyl)-
2-pyrrolidone, '
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WO 2004/ 094375 PCT/ US2004/ 011765
(4S)-1-[ N-(3-Fl uorophenyl ) am nocar bonyl net hyl ] - 4- (4-nme

W bhanpo37{ 3R) - PCT/US2004/011765
t et r ahydr of ur anyl oxyphenyl ) - 2- pyrrol i done,

R B e e e,
5 aminocarbonylmethyl)-2-pyrrolidone,

GRS G MR RSP RER ) AL 19 S ARPR MR ey 4 (4

t etr 13RO RREANS, - 2- pyrrol i done,
(481@%%’8@?2’ 6}-?%? met hyl phenyl {arri nocar bony! met hyl ] - 4-(

5 4-4n@tCGyotypedtyl@R)y-4-methoxyphenyl)-1-(N-(2,3-difluorophenyl)-
t et rahydr of ur xXyph |)-2-pyrrolidone,
( 48y -adtﬁn ﬁn%%lbiggé%oﬁﬁé%%l )apm'ynocar bonyl met hyl ]
- 4 G4 pREMRM037-4 IRth I phenyl)-1-(N-(3-chlorophenyl)-aminocarbonylmethyl)-

t et r ahydrof uranyl oxyphenyl ) -2-pyrrol i done,
( 29)yrrplidand/et hoxy- 3- (3R) - t et r ahydr of ur anyl oxyphenyl ) - 1

R R T P R T 1 v e
€ pyrrolidone,

fﬁ&gégq oY st ogphem- AL nyphenyl ) - 1

L Lhlh QBRI P Hhyielihaae, nocar bonyl met hyl ] - 2- pyrrol

( ?ﬁ)gi@ycgbizﬁl%@ay%%@tm%héﬁﬁm sty 2Budpphense 4- m

t @miﬁgﬁwu?%mwgwgﬁwf}- 2-pyrrolidone,

5 (AP A e ROl aobman)

(29)yrblidéand/et hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ) -1
-[N(2- .20 .
AR GRS SRR PHEA BNy R Ry hens s pinge g mety)-
€2 pyrrolidone,
(4513 - 4- (4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ) -1
- [ANB(Qydldpentotiodymtiberpiphens et ) (Fnitrophepyh diniigessebonylmethyl)-2-
(ﬁ%— ]1.:1$ N- (2- (5-Chl orob enzoxazol yl)

20 A RHOESMSony | met hyl )] - 4- (4- met hoxy- 3- ( 3R) -

t et rabyds @@ﬂ@fﬂ&ﬁ&wﬂm Heyyl)-a k(NI B difliophenyl)-amino
(4S§ - 1¥ (ngﬁ enzt hi azol yl ?gpm n%?:arqlo\gg?/l mlet hylr))] -12(4
- eathooximeghypRypyrrolidone,

tet f | I - i.d .
(S P o PR b SR o s tnngidy)-
| )aknindcatifbn étﬁﬂ?(-:z?p}ﬁﬁﬁiﬂone, _
t et r ahydr of ur anyl oxyphenyl )-2-pyrral i done )
25 (445)- -Maﬂ(ozyﬁsé@)-?flﬁtr@bz%'péarwﬁwmwﬂyﬁwﬁ@me}hymﬂdyl))-
4h%%l&%rﬁ%n%hﬁé@l)-2—pyrrolidone,
1-(N-(2,3-Difluorophenyl)-aminocarbonylmethyl)-4(S)-(4-methoxy-3-(3(R)-tetra

10

hydrofuranyloxy)phenyl)-2-pyrrolidone,
1-(N-(2-(6-Aminopyridyl))-aminocarbonylmethyl)-4(S)-(3-cyclopentyloxy-4-
30 methoxyphenyl)-2-pyrrolidone,
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30 tetrahydrofuranyl oxyphenyl)-2-pyrrolidone, 64 WO
2004/ 094375 PCT/ US2004/ 011765 physi ol ogi cal l'y

wa@eweprshd e salts thereof, wherein in each caseCT/li82004/011765

compound can be in the formof a mxture of

i -2 %6 -
e T S g SR )
enamitosabonyimethyd)-Ageolidamst er eomer. 5 According to a
f f d d f . i on,
t na e G PR PR B ot PRl -
(4@hirbehBoh Antyor RheBRIaRLEt hyl ] - 4- [ 4- met hoxy- 3

- (3R) -t et r ahydr of ur anyl oxyphenyl ]-2- pyrrolidone

5 [4@, [ g@-mromy@dwp-)kqmingz%b)ony]methyl)-4(S)-(3-cyclopentyloxy—4-

10

15

20

25

30

1- - | thyl] -4-[4-nethoxy-3 - (3R
10%&%?{@1@%%%5%{%@%@@%&:nyl)/] ] 2- pyEr olrero(r)])e(%/439. (55 )

M -(M40Q-(-Bdo i andh -4(S)-(4- -3- -
- 3S)q Ao ahfy‘“c??%?ﬁ}f?% | 3&%&?@?]@3/@ G e R)
hi f&?éhy@ofuwwmymgylﬁ@m@ﬁw] -2-pyrrol i done[ 481. 57

(2 S YRty SR BRI Bl OS5 ey
- [ dnipbearborylintthiyhzopyreolidone, i 431 51 432. 0
K/L%@T(i}gcy? o?)gl%ﬁor)ghljl%le Bﬁip%)é{l;l?—1[(1\2?3?E2-mefhoxypl\glvn\ldyl))- .

A A -3 ) t rahydr of | h [1-1
R i Nepa e iighg) randr of uranyl oxypheny]
Y1 10 (3 irtmnyTametiyy g pymitinBonsrfiy A S-cbpéhyloxy-4-
(4@%@2’9[1’1@%)@%'%%0@?@?{) -t et r ahydr of ur anyl oxyphenyl ] -1
. o at hi N2 (A :
S B Dlohemy LN G4y D-pyridy)-
43@1i00¢drpgnyImethyl)-2-pyrrolidone,

AR B e e e ot Bl 2 ™

( 3MindRABARUHERTI odidyphienyl ] - 2- pyrrolidone [539.61
MA 1340. o@%m W(Q}g))ﬂ 4-4- Met hoxy- 3

- (I3@y-(3-6-Fanyapyofiyh aayinorythtreiyieibyl)-4(8)(Beyclopentyloxy-4-
trj b t hi | -2-yl ' b | et hyl
) e IRAE B R0ER Qi s51 5 Nag o e

Q- RHody BeGIR Pt ) nogarhen dinyD)-
I( ﬁ)_ ([h41§/ﬂr%r4te}§ hgx e(t3gl_{)('3t§ I%l_l}?d%%ﬁ@aﬁiyic&yyﬂﬂeﬁw)no(?@(? ?@}ﬂeﬁﬁﬂlﬂ}%ldmyl))
t@WWﬁ’W%&W'@W@ﬁW% op-pyrrol i done [473.591 MW

474.0 . . o
(4S) - 1&% gg_uelg_gpgl(% 3 %CS TaB}]eeSr%/tF ttlﬁeir%cjfew?ﬁe]‘fl B f%hﬁ@f%@yﬁoglpound can
- b8Rh- tht eformhyftl & ahixtias ydfosaptiemyts] suthPa €l F-eM8te, or a mixture of
[ 355. 615 MN 456. 0 M+

(

gst_eie_olr@rs(, 9T €9 b @ﬁhg%m o zbsjlglﬁ 911::]n.tizpn{en, on@sihgleydidtereomer.
(3R) -t et rahydr of uranyl oxyphenyl ] -

+According to a further preferred compound aspect of the invention, the compound
of formula I is selected from:
(45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-2-pyrrolidone-1-acetic acid,
(4S)-1-(N. -Methoxycarbonylmethyl)-4-(4-methoxy—3-(3R)-tetrahydroﬁlranyloxyphenyl)-
2-pyrrolidone,
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2-pyrrolidone[447.98 MN 448.1 M+H, 30
(4S)-1-[2-(2, 3-Di fl uorophenoxy) et hyl ] - 4-[ 4- net hoxy- 3- (

W@ R)04/09437F ahydr of ur anyl oxyphenyl ] - 2- pyr r ol i done¢E832045011765
MAN 434.0 MHH], 65 WD 2004/ 094375 PCT/ US2004/ 011765

4 - . e | '
((:ar@bsgﬁ {%ﬁ)ﬁfr{a@[ﬁ{g?éwgﬁfbﬁhhnﬁoﬁgp'Héﬁ&lI)‘yl-[@f—@ﬁﬁle}%ﬂéﬁyl-m -
i n@@%ikﬂ@qcaﬁpnyl@tqt@ﬁﬂ&-nmlmm,oxyphenyl ]-2-pyrrolid

on 2 0
( 4@555'%:@%%%¥'§’bé&3§%@%ﬁ?@ﬁwﬂ%ﬁ%€ﬂ?ﬂaﬂ%(%éﬁ-wyth]ylwﬁdyl)-m-
- [ tretih) a6 Erb0R etﬁ}@)]IZa}Ib;?fﬂﬂﬂone
fur anyl oxyghenyl - 2-pyrrol’i done[ 4’68. 55 MW 469.1 MtH],
5 5 (4S)-1-[N=( ,3-Difluorophenyl-(N-methyl)aminocarbonylmethyl)]-4-(4-methoxy-3-

gﬁ@@ﬁ;@%@%‘qﬁaﬂ%%’p RAY) L3 ReGRRDony! met hyl ] - 4- [ 4- e
2 gags?hyl\gﬁtﬂﬁzxémbﬁwL(@Ry-mﬁnydirbﬁ&améiﬁhleﬁﬁpﬁ[ﬂﬂ8- 46 MN
( 48henylamingeathenyjmsthyBRP-nvatolideyeir of ur anyl oxyphenyl ]

C P ARy G St a2 s migneAtoRy ey ¢ apstine-GR
10 456tralp@rdfifangkygheyHi2-pyrrolidone,

45) - 4- [ 4- Met hoxy- 3-( 3R) -t et rahydr of ur anyl oxyphenyl ] -1
S [(%)-E-_{&Z(’Bg&alorlqp){l nyl)(amil)locarbonyhr){ethyl]-4-(4-r¥1eth0))(/383-(31){)-]

t i poli | met hyl ] - 2- |'i done[ 450

R B ) PR Y Ly BT (g Aol

RIS k4 (hethatyd43R)-tayipyzodnylchypherfyl)-1-[N-(3- |
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(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-butyl-2-pyrrolidone,

-tnﬂuoromethylbenzyl) 2-pyrrolidone,

(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-methoxyethyl)-2 -pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-phenylbenzyl)-2-pyrrolidone,

25  (45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N -(2,6-dimethylphenyl)-
aminocarbonylmethyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N -(2,6-dimethylphenyl)-
aminocarbonylmethyl)-2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1 ~(N-(2-methylphenyl)-aminocarbonylmethyl)-

30  2-pyrrolidone,

74



76 WO 2004/ 094375 PCT/ US2004/ 011765
4- (3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(N- (2,

WG 2ioe3hy | pi per azi nyl) - PCT/US2004/011765
hydrazinocarbonylnethyl) 2-pyrrolidone,

L= - di rre
t hyI t h| azoI Mﬁ alrg&ngﬁ:%r%%lggyl ne?gy1 QN% pyr r}%l)}{eég
4- @@w@rb@pehnnqﬂmd)@ pLYHthMyphenyl )-1- (N-( 2- ( 2- et hyI
P BT Rt Ty 4amefpraphendid: (- pogthylpheny))-

- CugliRemory paeihyl-oBihexyateeny| ) - 1- (N- (3, 4- di met hoxyph
enet hyl)) - Zm noyg)ar bonyl met hyi ) - 2- pyrrol i done,

5 4 63‘3@3@llqmeh'd%yo%menhmpm9ph®ww mﬂuwoplz(arp«y)m di nyl

10 pyrrolidone,
4 ?@@gﬁ% pglﬁl{e)}?nﬁzg%ﬁﬂﬁq%wphenyl) 1- (N-(3-pyridinyl
) anB ORI YdxRS- ha\etﬁox?.zphdimrpmxémﬁmro henyl) ammocarbonylmethyl)
3- Cycl opent yl oxy- 4- net hoxyphenyl ) - (p N-(3-(2, 4-di

th BYpPEieReay| ) - am nocar bonyl net hyl ) 2- pyrrol i done
- A GBI e or B RN P e ipsetiop s>
10 yppyrmhdmylb) ) - ai ni nocar bonyl net hyl ) -2-pyrrolidone,

f‘bé—iﬁ-&aemvwm -methrsBhsREbyi-N-(4-pathoxyalgybne) - ani n

oc 2_ done
4- %%ﬁ%g%rlbopent h?y 2-%%15 uor onet hoxyphenyl )-1-(N-(2, 3 -

- d4{3-@o’cbphlﬁyy)b<y-4 ﬁi@thoxyphenyl) ld(N-(4 -chloro-2-fluorophenyl)-
|'i done
Zzn:gﬁr]]%éggrg?/’@ﬁ@ﬁn@ﬁfsyi% %&FF"’?I uor onmet hoxyphenyl ) - 1- (N- (
15 2- 4-@3-@1&6}551&?;%&?34' ﬁl):t‘hox henyl -1- d%\In Q-mﬂlggp_hzsﬂylk/-g{lﬁ%c;(c);}g‘%pnylmethyl)-

am nocar bonyl nme yrroli
- (Bpyrrolidone,

_i%_eyéﬁg%%%@%k- m]g g}i d@\}—&%&p@aﬁ@en a}nqrsllocarbonylmethyl)

1- ;( Slidbmb) T | uor ophenyl ) - am nocar bonyl net hyl )-4(S)-(4
oxy- 3- (3 (R -tetra
hy‘ljfi)ﬁwlamﬂtmw-ﬁﬁeﬁiwﬁ)ymemb -1 el N-@emiophenyl)-aminocarbonylmethyl)-2-
20 1cp( §1€ioﬂ6 Ami nopyri dyl))-am nocar bonyl met hyl) - 4(S)- (3
)yIHI: open ?yl oxy-4- met hoxyphenyl)-2-pyrrolidone,
4-(R)-[4-Methoxy-3-(3-(R)-tetrahydrofuranyloxy)phenyl]- -2-pyrrolidone,

4-(S)-[4-Methoxy-3-(3-(R)-tetrahydrofuranyloxy)phenyl]-2-pyrrolidone,
4-(R)-[4-Methoxy-3-(3-(S)-tetrahydrofuranyloxy)phenyl]-2-pyrrolidone,
4-(S)-[4-Methoxy-3-(3-(S)-tetrahydrofuranyloxy)phenyl]-2-pyrrolidone,

25  4-[4-Difluoromethoxy-3-(3-(R)-tetrahydrofuranyloxy)phenyl]-2-pyrrolidone,
4-[4-Difluoromethoxy-3-(2-cyclohexylethoxy)phenyl]-2-pyrrolidone,
4-[4-Difluoromethoxy-3-(2-phenylethoxy)phenyl]-2-pyrrolidone,
4-[4-Difluoromethoxy-3-(cyclopropylmethoxy)phenyl]-2-pyrrolidone,
4-[4-Difluoromethoxy-3-cyclopentoxyphenyl]-2-pyrrolidone,

30  4-[4-Difluoromethoxy-3-cyclopbutylmethoxyphenyl]-2-pyrrolidone,
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4(S) - (3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(N-(2-(6-eth
yl pyridyl))- 30 am nocarbonyl net hyl)-2-pyrrolidone, 77
wOD020017094375 PCT/ US2004/ 011765 PCT/US2004/011765
4(S) - (3- Cycl opent yl oxy- 4- et hoxyphenyl') - 1- (N- (2- (4, 6-d
- ~ Ryl
b BT ooy o o e R e a2
- cpuelisiomey | oxy- 4- met hoxyphenyl ) - 2-pyrrol i done, 5
_1 ;{é%-ggggg Zg-i)?%?o?&?%rzifﬁw- ()32 (3 -a(g'}-{]e?rcaﬁ}r«?rg H}flyﬂoeygyhx -ll’l)létﬁlo(X%)p]-flélfyl) -2-
t epyradliddnef ur anyl oxy) phenyl ) - 2- pyrrol i done,
4(82&-)(4- Met hoxy-3 - (3
S ( R Er Zatpiestrobenayl) dxip) GHEetyahydofimyDome dhméthveyphkyl)-2-

- ' bonyl net hyl ) - 2- pyrrol i done,
4(@&%@1&6&%I o)r;ent yl gxz/- 4- %t hoxlyphenyl )- |
- (04543 =(QZ§-—DHIdﬁ>@O‘béﬁWID-dXB)()5-'(R?-_Q:trahydrofur%rl&lc_))%y6-4-(néethoxyphenyl)~2-

am nocar bonyl net hyl ) - 2- pyrrol i done, 1-
- BPFRId9Neet hyl pyri dyl ) ) - ani nocar bonyl met hyl ) - 4(S) - ( 3-

| A 1)~ lid
. picoREab it aaeRe Rl g N e R LAy .
hcatyinacarbonyil hix i
ane' S)acrbogwyllh‘rargﬁ;lyﬁ?hpd;ﬁ’olidone 15
4( é% '@-ng‘ig’%% VT%w?ﬂmxmaﬂwpmﬁ%@-ﬁlﬂuomueayloﬁ- net
h i - oA thyl ) - 2- | i done,
K T vt bony! et hyl) - 4(S) - (3
;1?%ééﬂ-GEdﬁ?tﬂmyy#n(lgthexmﬁhMN-03=@-<ﬂﬂd5169i/ﬂi@iﬁ919)- or
- (4- oxy- 3- :
( r%“ll{l ‘ta[f'%lwlg‘%%ﬁﬁéﬁwwgﬂ))%enw ) - 1- (N- (2- (6- et hyl pyri
o ! Sy ( |
A e NSl g ST I R e s S i

e dotinecashonyhectbpldenymeblidame, be in the formof a
acenat e

et B Ek AR ah e P B e K neiia oawi DathyD)-

siaﬁgh@ammﬂlamgg_ijy@ﬁab | e di astereoner. 25
According to a further preferred nethod aspect of the

i Hv@rfeydepentyiexyebmpathordpbénylF bidNu(H epytidybnatkylpatitboarbonylmethyl)-

fr .
20 (A%%Q'Tf-hfiﬂl}ﬁ\’/let hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ) - 2
- BYBFOYdl6ieneyidx At aidioxdphéhyl)-1-(N-(1-imidazoylpropyl)-

aminocarbonylmethyl)-2-pyrrolidone,

_4-(3-Cyclopentyloxy—4-methoxypheny1)-1-(N-(4-(4-methylpiperaziny1))-
hydrazinocarbonylmethyl)-2-pyrrolidone,

25 4-(3—Cyclopentyloxy—4—methoxyphenyl)-1-(N—(2-(N-methylpyrrolidinyl)methyl)-
aminocarbonylmethyl)-2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N ~(4-pyrimidinyl)-aminocarbonylmethyl)-2-
pyrrolidone,
4-(3-Cyclopentyloxy—4-methoxypheny1)-1-(N-(3-(S-methylisoxazolyl))-

30  aminocarbonylmethyl)-2-pyrrolidone,
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(4S) - 1- (N- Met hoxycar bonyl net hyl ) - 4- (4- met hoxy- 3
-(3R) -t etrahydrof uranyl oxyphenyl )- 2-pyrrolidone, 30
W@ 2@)o3(3- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyptiEny10p4/411765
-[ N-(2- et hyl phenyl -(N- nmethyl) amno c arb

LRt
(F)>?:¥'/(Uszm dzf% Sﬂfl?’é%ﬁmfﬁﬁsﬁya ( 0Ll e &&Q&{g&% Betdziny)-
R) hy&eriapsadpanylmethyl —pyrrohdone

RIS S I L

(4&mﬂﬁm&hbﬁﬂnﬁﬂﬁﬂﬁ@@gﬁ@mmﬁﬁyI (N- met hyl ) ami nocar bonyl m
et hy |1C]é/[c4 (4- met hoxy
5 (33 mnyfor}@qywawwoamth GN-£2+ @nwdl}ﬂldpcmdmﬂethyl))

(4 t rahydr of ur anyl oxyphenyl ) -
@“’Z& é]re llfgﬁal n| cg&gony %’et hyl )] -2-pyrrolidone,

(45X3-13y{cl\slpéﬂtyloxy—4 methox henyl)-1-(N-(3,4-dimethoxyphenethyl))-
- Di et hyl t hi azol) I‘g’%m nocar bonyl met hylﬁ]p

4&11(11410 prxdpethy )32:K>Pyrro idone,
E 461,&5 g@%@%@%&%&ﬂ%ﬁwe}wﬁ 100 ( 2 b&gﬁn}%) -aminocarbonylmethyl)-2-
10 - Qhroolipheny! ) ami nocar bonyl met hyl | - 4- (4- met hoxy- 3

0 tetrahydrofuran henyl ) - 2- pyrrol i done,
( 4%@ Q%/(:l@p%y}%% -rgethoxyp en ¥p 2/ -I))yl‘ldll’r:l)})/{l) ammocarbonylmethyl) 2-

}%@Oﬂdgﬁé ahydr of ur anyl oxyphenyl )-1-[ N-(3 -
met’hoxycarbonyl phenyl ) am nocar bonyl met hyl )] -2-pyrrolid
on43(3 Cyclopentyloxy-4-methoxyphenyl)-1-(N-(3-(2,4- dlmethoxypyrldm?/l))

)-1

3 t et r ahydr of | h
s aegy e reol | done. 15 O P
2 0, [)-1
15 (44513 éygﬁeér\@(lgg%m Iﬁetﬁg'@phgﬁ}?? axdso @%@M&Wﬂﬂ%ﬂ% )-
(@)cha@mrw@nﬁbx ~23pYrBR)donet r ahydr of ur anyl oxyphenyl ) -1
( 4@ 3( éy@hent I oet h et%n!)xyp%en}ﬁyli r(RJ] 4 nllne) -aminocarbonylmethyl)-2-

(@;B)Ohti@ﬁer ahydr of ur anyl oxyphenyl )-1- (N 20
phensul f onyl am nocar bonyl net hyl ) - 2- pyrrol i done,

( 44353 Gy glapdusylgx it difierromh®nyypheny R N 2 prdibraciimnyhne

20 %cagbr (g)jTyur an{ﬁﬁf%’f? y‘l)’e)’ 2-pyrrolidone,
( 4435}@3=C%1615’en8y1&:>‘ M QRORBHbx {ilch PP QRYL-LGA RN -

yl met hyl nmet hox
(@Wn?%fh%ﬁwwlbﬁmoi‘@%enyl )-2-pyrrolidone,

4(S)-(4-Methoxy-3-(3(R)- -tetrahydrofuranyloxy)phenyl)-1-(N-(2-(6-methylpyridyl))-
aminocarbonylmethyl)-2-pyrrolidone,

25 1-(N-(2,3-Difluorophenyl)-aminocarbonylmethyl)-4(S)-(4-methoxy-3-(3(R)-tetra
hydrofuranyloxy)phenyl)-2-pyrrolidone,
1-(N-(2-(6-Aminopyridyl))-aminocarbonylmethyl)-4(S)-(3-cyclopentyloxy-4-
methoxyphenyl)-2-pyrrolidone,
4(S)-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2-(6-ethylpyridyl))-

30  aminocarbonylmethyl)-2-pyrrolidone,
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25

(4S)-1-[N-(2, 3-Di fl uorophenyl - (N-cycl opr opyl net hyl ) am
woewandenyl net hyl )] -4-(4- methoxy-3 -(3 PCT/US2004/011765

R) -t et rahydr of ur anyl oxyphenyl ) - 2- pyrrol i done,

(e :1ﬁg)s)gi(_s%@Q/Ecg%eg@ﬁmmwmf)oﬁaﬁ.tzﬁ.@x,%m@wylpﬁia%)-m
teama‘rwahboﬁﬂnaﬂw)e%ppheh@dn)e 2-pyrrolidone,
f»g/\!l (§ (%l-gé{)% 2 uod}gl hen 2:argg)ny?1 {hanA%/(EST%t Q?r/cl‘lpentyslgxyng

teh{eﬁ{& 1Y P’CT? yRhenyl ) - 2-pyrrol i done, 79 WO
2004/ 094375 2004/011765

5 (4Sj(N4(2((43=31@m@;pxgidﬂ))(@mﬁocﬁb®whgndﬁhal hi)ﬁ(&};ﬂ nwﬁwrieﬁy@XR}
- - . 1 hi ] r met rrolidone
[Négﬁdmﬁjkgz 1%?%@%?1@@%%%3% no%:/ar bon%net hyl ]
- 44(A-(MBISBS VY- §~(3((R@-ta}ahydroﬁlranyloxy)phen 1)-1- (N—(2-methy1pheny1)

t et r ahydr of uranyl oxyphenyl ) - 2-pyrrol i done,
( aspinpepRppdmety)ndpygelidessy | ) ami nocar bony! rret hyl ] - 4- (

¢ T pe Ay e raenyyr (G- sthoxypyridyD)

10 (4ﬁhrnbcérbbﬁ}4mbﬂiygr21pyﬂr@1hﬁiﬂy ] ) am nocar bonyl net hyl ] - 4- (4
t e%{%Ir{édﬁzﬁremr%rrr@ﬁw&irﬁw))-azuwﬁ?b@nymlwl)-4(3)-(3-cyclopentyloXY-4-
4
(Felﬁt‘%gl%’r‘é‘?ﬁley?lg?ﬁé% oxypheny| )-1-[N-(3,4 10 |
WE4(SY4(W10@EIWMWH nathorysienpig1y(INFE- (W ik thdx pyarbedyl Epyridyl)-

e, . .
(4%511n2°3(rh0%?1ﬁ%19(9'239¥1§‘ﬂ}d09%’t r ahydr of ur anyl oxyphenyl ) -1
15 - [

t réﬁ‘sﬁ Sor Pﬁn‘% p T Igy h)ox%iﬁlnoc%r b%\In % f—r%‘t"ﬁt;}ﬁy]‘l’-%i-dgﬁ??'r ol i

d oanginocarbonylmethyl)-2-pyrrolidone,
ﬁb}{gp %&F ((é%?c%ayrr%%¥ gltlll(lar?%al)baoknylrr]r?e%ﬁ;l)bg{% (gn%yc pc]—:ntélogif;—in

tqhetﬁb A 20%RMBRERY! ) - 2- pyrrol i done, 15
ﬁjhel\/g?hox 3- (3R) -t et rahydr of ur anyl oxyphenyl ) -

S)-4-(4
4&3}[ - WY%(XBQWt@M%Oﬁ]T%ﬂQWPMWDdb@ (2- (6-methy1pyr1d1ny1))-
20 (%’%i?%%ﬁ%%&‘?‘@%@ﬁ%lwﬁ}%ﬁény|) 1-[ N ( 2-

met hyl phssmlogicaitlfeesptan Bélfsath&@ﬁf’ Wﬁﬁraﬁ'lﬂl each case the compound can
- 2- pyrrolldone Iy4gﬁ4§<4 Met hoxy P

- (BRI ther faahy Qf @f DHiEhe © ypa:mswme)rs §uc[h\|aq 2hg gacenate, or a mixture of
I h
(S RRAERN G 68 e hied Py Sl N mer o  sinals dastgioomer

)] -4- (4- met hoxy-3 -(3R)-

25 tetr ahyggc%];cﬂﬁg ’poya|1 ?urt%grh grr;¥ened meﬂ&m’cgdr e(ljslplec(:jtool}%he invention, the compound of
formula I is selected from: ‘
(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-2-pyrrolidone-1-acetic acid,
(45)-1-(N-Methoxycarbonylmethyl)-4-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-
2-pyrrolidone,

30 (45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-methylphenyl-(N-
methyl)aminocarbonylmethyl)]-2-pyrrolidone,
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(4S)-1-[N-(2-(B enzthiazol yl )am nocar bonyl net hyl )]
-4- (4-met hoxy- 3-(3R) -

wao edonampds of ur anyl oxyphenyl ) - 2- pyrrol i done, 25PCT/US2004/011765

10

15

20

25

30

(4S)-1-[ N-(2-(6-Fl uorobenzt hi azol yl ) am nocar bonyl net hy

1) (4944 NRieRY5- BR) AR ahydrofuranyloxyphenyl g
te¥ rsghi/dr of ur a?{ Iégxyphenyl )O ZaByP? ﬁ%% - IN-(2~(6-methylpyridyl)-(N

( 48)ethy. )[aNJIQCEa(bBBMQﬂnSde%pyﬂmlaimn,ocar bonyl et hyl )] - 4- (

t eREéQE Redat éﬁ?}ﬂ%%&bsﬂ@n@{ -Jethyhamingcatgpgimethyl)]-4-(4-methoxy-3-
phM)qbt@ﬂi}@edﬂméng;lmmeﬁpj)ez satdiriohBer eof , wherein in

each case the conegound can 30 be in the formof a

m 4de(4o¥ctherlBr @Reteirabydie farenylneyphand)dt[®- or a

b the f f
ot (PR o A B ST e RlidiR e or comer . 80 VO
20@1&009[43@55%@%&3@% ?-Qlﬁﬁénn&&a@wﬁhﬁ&h%l]m@%ethox 3-(3R)-
further nethod aspect of the invention e conpoundy
of teFfél?YﬂEPfé}fanb’qué’PE@YQé% -Byrelidame,

A ol AERRNA AN b methony 3 GB)-

pyhetraihyddﬁﬁlﬁan&m 12hy WY, I -ﬂﬁ@rﬂl&nwl:ﬂ 4 Hoxy. 3. (3
SQpr.o enoxy) et met hoxy

R) CE)S? été‘ﬁ‘ﬂ%%}?@f érl% pil}m@ﬁ%%l}yl@xm%m)d -1-dDHBF 4309. 55(

(4S) - éﬂh- Ve onyDSa-H?g%aft th?ﬁll)]o% glynny oélfyphenyl ]1-1

- [(F‘IISI—4-(ﬁ@ﬂét§lbneB\{B)Rhtmhydrafuranyloxyphenyl) 1-[N-(3- phenprogyl%] -2-
yl Eaml.gocar bonyl met hyl ] - 2- pyrrol i done[ 481. 57 MN

( [A(ﬁx)( g@m gﬁ@%ygﬁ{ &%ﬁy&r@ﬁﬁﬁl}m{yﬂﬁéﬁﬂ“}’ IR RRERN et 1)-2-

y | pyvaielidersar bony| net hyI] 2-pyrrolidone[431.51 M\ 432.0

IS SR RGR R - rebraaa B Anl 1N pherpiqeiy D] 2-

[ijn@ﬁdmg hyl benzot hi azol - 2-
yl' ) am nocarbonyl net hyl ] - 2- pyrrol i done[ 481. 57 MA 481.9
M(fq]’») -4-(4-Methoxy-3-(3R)- -tetrahydrofuranyloxyphenyl)-1-(N-

(?J%?Sj}l%4¥l%§1§n%§éry?z%¥1ﬁlsgb ft r ahﬁglr of uranyl oxyphenyl]-1
2(4$))a[mrgug gamﬁmawﬁmeﬁﬁmetﬁywﬁﬁaebargwﬁlé@&nﬁﬁ (Methoxy-3-G3R)-
(&@ﬁahidl[oﬁlr%ﬂﬁm}w&ﬂh?myﬁ@ﬂlﬁmot hi azol - 2-yl ) ani nocar b
R PR Benrepyhamingbopireieb] 6 msthoxy--
NWRmﬁamydwﬁc&anylc@mmﬁi)mpw@lmﬁ 3- (3
é @?2 dr of ur anyl ox_[(ﬁheni/g

t (49 tfhléli@m pr@yymy@m}mmp@bmwlmthwm 4-(4-
] et IR BB Ao R Wk ypieRy B2 e dihe,

(4S)-1-[N—(4-Carboxyphenyl)aminocarbonylmethyl]—4-(4-methoxy—3-(3R)-

tetrahydrofuranyloxyphenyl)-2-pyrrolidone,

(45)-1-[N-(3-F luorophenyl)aminocarbonylmethyl]-4-(4-methoxy-3-(3R)-"

tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
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1

(4S)-1-[N-(4-tert-Butylthiazol-2-yl)am nocarbonyl net hy
[]-4-[4-nmethoxy-3 -(3R)-

wo edonampds of ur anyl oxyphenyl ] - 2- pyrrol i done [ 478CBE0320MM11765
474 O MtH],  (4S)-1-[2-(4-1sopropyl phenyl thio)ethyl]

ATRE DRM6x$-3- (GRPtetrah
tetrahﬁr ofurgnylg)%{?)p%enydmfurang;lox}é?he%%e [[I\Lf&% 615 MW

45Gigzop}ming@rbonylmethyl]-2- pyrrohdone

AR ARTRSHORS ii%%#%q%% Rty s I N

I\/Wetréﬂﬁr&fu oxyf;ﬂéﬂy’l)hiﬁ:r

3 D|fluoro henoxy) et hyl | - 4- [4 rrethoxy -(3R) -
6; @ﬂimﬁtbdmh}él ihocarpyryimbihglire(4423they-BMBR)-

(j%?%%ﬁﬂu ailylopxgplg?qygr%gmmo)ne,,\l_ (2- et hyl propyl ) ani no

ca(msmyfwret RyplopyhbdylRBhinocarbonylmethyl]-4-(4-meth -
met hoxy- 3- ( 3R) - tetrahy%r of ur anyP]oxyp enyﬁ 154 O)% Iﬂi{%jo

néﬁ%@i%zyd%ﬁlw ozoBhenyRi3-pyrrolgipnnd 2004/ 094375
(4 @J ?@%%tg&%’g 3 R tamahydpimemiomphandal BhrGH4ret hy | -

0 t4 ?dh%hhbtbmpﬁeﬁﬁaﬁlmnohcarbci ]yln%ethyl] -2- yraohdoneii68 .
4§éé)_a[41(ﬁﬁﬁetﬁo>?yn X (gl){( etrglrll}ydroﬁlrang/ g}(ryphclany?)nle[[N -(2-(4- W
CAhudrobhal b Shu2 ARREAXb ARG A AR IR
t éﬂShh&NF(ﬁmehowmxmﬂ}myédar&)ngkﬁétﬁﬂﬂ-Qlo(ﬂﬁl{létﬁgxfn@ (ARY-

(i@fa}llp{%ﬂfﬁﬁgﬂéweéﬂéémm%@%%ydr of ur anyl oxyphenyl]-1

R s Byl hg - LI b s ethyD-

430 3Blidete, 451 2 M+H|

(?@l) {1&4{ @I% g((,)}% t%tre@y te ra%g} O(;I(gqc))}fletljlry%n I ox%/phenyl 1-1
t ﬁid’t n‘?gblilﬂﬁk;lfﬁﬁha&%d%‘g/ﬁﬂétﬂﬁﬁ byﬁﬂmiﬁdgﬂg rol i done[ 450
(.ﬁ@) 4(4- Memmo%cgﬂm -te@RydtefumaplpdycfenybriyNox3phenyl ] - 1

20 tri Ifo%éﬁen )R&etWB@P%%%Bear bonyl met hyl ]-2-pyrrolid

O () 49PN 45-( MO ABenko
(@ 1H\[IJIEI- (( 6- Fl uor cr)1 b(oenzgﬂtyrl})la{a{lé%ocarbonyhneth}?%zl F14 imﬁethoxx 5:CR)-

aF%@hWrﬁ@F ‘fxmhfw-l)'r%@ﬁmydone

U0 LA A AR ST B RS el donel 489S
eterahydrafiednyloxybhenyet yﬁbh&m{e4 met hoxy-3 - (3R) -
-2-pyrrolidone[ 454. 54 MN

r of ur anyl oxy henyl
25 4% %h[ﬁ/)ﬁ- (6 ]510robenzt azolyl)ammocarbonylmethyl)] -4-(4-methoxy-3-(3R)-

30

(é§gh};ldr,[,§l &gd:xlyﬁﬂén%e?ﬁ%&'l&%gl 2-yl)thioethyl]-4-[4-m
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Elf&ﬁ%);—%—B&(—yf_[ég?)éfﬁg_(gﬂ)'—t%&%l%%?%a'n%@xgpoﬁe%gfﬂQﬂYIlI—?E}(E}f)%aﬁjtgiazol-}
t ghemivydadonyianyhak g pyaoliomed 49y 57 BIWH 208 1 M+H],

25 (4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5 -(4-pyridyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

15

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5 -ethoxycarbonyl-1,3,4-

thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

30 '
(45)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5 -methoxycarbonyl-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

86



(4S) - 4- (4- Met hoxy- 3- (3R) -t etrahydrof uranyl oxyphenyl ) -1
-[N-(4 5

we@tdvenygssas bonyl phenyl ) am nocar bonyl net hyl ) ] - 2- pgT/Usto0de11765
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45

ne, (4S) 1- [N-(4 tert-butyl oxycarbonyl -3

A IOCRH éfﬁ?ahpw;&plfen&ﬂ 1-MRYBgxM%- 3
gr?egioa eg}y ﬁ?@'ﬂt aagpf’f'-\s{/ }at mirc PR P HOAR? -AR8lidone

‘accept s thereof, wherein

|n each case the 0 can
4D Sietanant ﬁﬁ%'é‘ﬁ 5@ ﬁ*‘a@sy R IRPES P12,
mﬁ@@lﬂ@hﬂ‘ﬂ)@ﬁ@@@aﬁb 1dgne; the for m of a
singl e enantionmer or a SI ngI e di astereoner. Pref

agRet-§4-Mruthanged (R intieeuiro ozanybanpessilr Y- (étﬁ%]iﬂie%‘{lﬂ@thyl) 1,3,4-
a tisiedipeal Ay pdmindEarbbiydmethy Hit-pymolatode a

phar maceut i cal | y acceptable carrier and, optionally,

angéh @ 4 Méth @By dd Mg R myqvu-[m-(sqzm@w)q,s,zt-
! Qﬁ'aﬁﬁl 61@9 arﬁ&@iﬂ@thyﬂsﬁﬁﬁ'rﬁ ofiedn | soenzyne,

erm ned by a convent| onal assay or one

22@&%;_@?@4 SEIE a;g) wﬁ Srurbit i pRin I YS- B Bihy)-1,3.4-
g thiatiaagl-2 ‘egl)arﬁ’élpﬁ% gﬁ) Ry &ir oI og| cal

DU EEE B 05SSR Bt 54
i ripiadianelrd-y)sninocarhompmkallod-pyreidanag  a di sease

state nodul ated by PDE4 activity, in a manmal, e.

hyagP4-[ £ MesthortyhPEIR)-dirsieat efustytoxyphenyl - bS5 Ir(éftetrahydrofuranyl)

Thes GQRR@ERSIS- %arﬁiﬁ@c@b@g&m&thznmmﬂr@lmoﬁaybe pr epar ed
conventional ly. "Some 25 ‘of the known processes that

can be used are described below, Al startin
MEY8)-i-44-Methexy-k(3Runtetrah yspfuban ybosam kel lo &Nt 3 -y9riapaiianyl-1 3.4-
f ripiadispelviryBarainotagongmethylll ZpyPolefmaeat i on of starting
rrateri al (Schene 1) 88 WO 2004/ 094375

é}J@%@ QARAAT 853 R HREBhY drd fubARYPHHOCCES- (El-(@(méthbx@henyl)

- R 2 .
oy éﬁ‘gfélﬁﬂl)'%?ol 20&1@{ h Bgﬁgy bk L) pﬁ"rrréhd%né a

(48)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1- [N-(5-(4- '
methoxyphenyloxymethyl)-1,3,4-thiadiazol-2- yl)aminocarbonylmethyl]-2-pyrrolidone

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1- [N-(5-(4-
morpholinylcarbonylmethyl)-1,3,4-thiadiazol-2- yl)aminocarbonylmethyl]-2-pyrrolidone

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1- [N-(5-(1-
piperidinylcarbonylmethyl)-1,3,4-thiadiazol-2- yl)aminocarbonylmethyl]-2-pyrrolidone

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5- (1-
pyrrolidinylcarbonylmethy1)-1,3,4-thiadiazol- 2-yl)aminocarbonylmethyl]-2-pyrrolidone

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5 -(4-piperidinyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5- (4-(N-

tertbutyloxycarbonyl)piperidinyl)-1,3,4-thiadiazol-2- yl)aminocarbonylmethyl]-2-
pyrrolidone
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v H3CO : NaOH NaOH O COON < O COOCH3 R 02N R 02N 3
4 1. SO 2 2. (S)-phenylethylamne H COH COo OOoOo

WODROOKO4375 R ON HN., 2 2 5 6 1.NNC,, NaBH4 1.PTHR2004/011765
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NaBH4 2. Xylene, reflux 2. Xylene, reflux H, CO H3CO

%ﬁ{%g‘v 5% %?%é% g@%ﬁﬁﬁ%gohg%étmgugs rréégh?)gg%@R)-S

ony tho [, wer e
pﬁz&éfr@u oA ~tﬁtréi§ﬁaiﬂl‘/a&§ 5@&% phate
f shexperrbanyibsayhaeigoseenyyasthyll-3-p P4, et.al .,
Enanti odi vergent synthesis of (R)-and (S)- Rol i pram
M D elu[eL4-terDDBtyl Bycardnyi- ﬁsﬂuqr@h@wl)m@mmb@gylmethyﬂ -4-[4-
f atemoxg-3-(3R)relshysiofitaayloxypreaphepyrudidoge,atnder R2
groups in place CH3 and/or other Rl groups in place

of ben?}i%snﬂe cQH}%&, biklshits thores , vaRBdiA R ah@aye the compound can
subst i enzal d des were condensed with

mbe onile Hgim ofRpmixturelo Nn@n@,mq@&qln apgheracemate, or a mixture of

diastereomers, or can be in the form of a single enantiomer or a single diastereomet.

Preferred aspects include pharmaceutical compositions comprising a compound of
this invention and a pharmaceutically acceptable carrier and, optionally, another active
agent as discussed below; a method of inhibiting a PDE4 enzyme, especially an
isoenzyme, e.g., as determined by a conventional assay or one described herein, either in
vitro or in vivo (in an animal, e.g., in an animal model, or in a mammal or in a human); a
method of treating a neurological syndrome, e.g., loss of memory, especially long-term
memory, cognitive impairment or decline, memory impairment, etc.; a method of treating
a disease state modulated by PDE4 activity, in a mammal, e.g., a human, e.g., those

disease states mentioned herein.
The compounds of the present invention may be prepared conventionally. Some
of the known processes that can be used are described below. All starting materials are

known or can be conventionally prepared from known starting materials.

Preparation of starting material (Scheme I)
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2. KO3\ RCOOCH3 01 0 QN R H 4 89 8 WO
2004/ 094375 PCT/ US2004/ 011765 nmlonate to provide the

waeoeomespendi ng net hyl cinnanyl esters after PCT/US2004/011765

5

10

decar boxyl ati on. Conjugate addition of nitronethane
usi ng tetrainethyl guanidine as base provided nethyl
4-ni tro- 3- (sUB¥ty™ut ed- PREPRAPEEH vr a'fagqmc

4- (3-benzyl oxyy ROXy phiengredine2-  pyr b o¥@s
produced in 85% vyield by sel ective redecti®on of t he
nitro group toatrheddengorrespondi ng am ne jusi ng Ni Cl12
and NaBH4 (CsbyR=%"¥ : Ganem B., Rapid and efficient
reducti on of aliphatic nitro conpounds t ahd Pred®
Tetrahedron Lett., 1985, 26,16413- 6416) [and
subsequent treatment with K2C03. Methyl |
4-nitro-3-(substituted-phenyl)butyrate was

enant i oneri calf sol ved by, o410 syntH&@sizing
di astereoneric doam fie amdes as, Lbben
schene |. Nitra gy @4p _reduction by catal X“ C ’

hydr ogenati on as dgscribked by Denmitz, J.szIecuIes,
1998, 3, 107-119 was not ccessful. However,
reducti on of the qﬁ_ggg&ggg%r' ally pure nitro am des
using N Cl2 and Naé rgauced, ield of the
correspondi ng diastereonerigally pure am nes.

Cycli zati on by"k& gtoreflux in xyTaCeon { el ded 51%
15 of (S)-(+)-roly d 24% of (R)-(-)» i n
both in better than 99%uee det er m nedr hy hmrja(j

HPLC (Kusters, E. ; Ogbogdl iin, C.; Influence of ¢
tenperature on the  enanti oseparation of roiJi pram and

structurally rel ated rageemi es on Chiral cel -|ODCL NeBH,
Chr omat ogr anpy A, 1996ye@33ux 333- 337) . 2. Xylene, reflux
Enantionerical |y pure 3-benzyl oxy derivatives 8

(R=benzyl) were produced in simlar yig|lgd and purity

after cyclizati'en. Al ternatively, endnt |r| cally
pure pyrrolidones, d~8.ccan be prepar edo” H& T ¢ihg
to the nmethods ofaD. M :Barnes et.al. (RefR D.M—N

Barnes, et.al., J. Ain. Chem Soc., 2002, 123,
13097-13105.) 25 3-Aryloxy rolipramderivatives were
prepared by cross coupling reaction wwth aryl boronic
acids using a copper catalyst in the presence of an
am ne base. Suitable copper catalysts include copper

dica R Rh&ical9 PR rofiblaln, AhB Ayt RBent§loky-4doRY piknyl)-2-pyrrolidone,
and the starting material 4-(3-benzyloxy-4-methoxyphenyl)-2-pyrrolidone were prepared

as shown in scheme I and in a similar fashion as described previously (J. Demnitz, et.al.,
Enantiodivergent synthesis of (R)-and (S)-Rolipram , Molecules, 1998, 3, 107-119)
(Other compounds of formula I can be similarly prepared using other R? groups in place
CHj; and/or other R! groups in place of benzyl and cyclopentyl). Thus, appropriately

substituted benzaldehydes were condensed with monomethyl

2

R0 1.NiCl,, NaBH, R%-0
2. K,CO,
0 COOCH, o o
R! é‘ N
O,N H
8

89




hal ogenat ed sol vents are utilized such as chloroform
di chl or onet hane, 1, 2- dichl oroethane, and the |ike.

w@eoosd3ys used bases include triethyl am ne, 30PCT/US2004/011765
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25

30

di i sopropyl am ne, and pyrrolidine. Aternatively,

3- ol .

. 618%?1%}% 98;% dl:‘ rt’i{ E}?b grlgggﬁﬂ;ﬁz{]gﬁgaﬁ}g}ﬁ eslebBier W¥REboxylation.
gaze/adalhth@f c&”nnmsmdh&nsrlislirfgjtetraﬁew e01tig9a3wse provided methyl

3ol
(SR PP, RapaORrl ke HORY fempihgrypheny)-2-

|
¥ gygg?g%%e %W pé‘oétéc%g% X@Aég&iﬂ??%@békt?v&ewdtgoﬁ déo @l%’hgﬁﬁ roup to the

s whatsgoutlig aating hengNpCls iand dlaBhi. (Qsly, Qi Gﬂlqm kIRbpid and efficient

| h Kk
Cichedl iyl e rosl o exclos i ol SO E s
PRaNG| andt SuBdequbiit tt%@gnéit%{‘l‘lqgl@@g by an al kyl at on

reaction between phenol H) and RLX, where X
is a suitable |eaving group such as d, Br,

nmet han t 0S . R2 R2 .

To06 P EHeo! Sitror- e R neg oA g e%‘aﬂtl‘;ERF%gﬁyﬁiSdVed by
Brsyﬂhe:i“hh' d&s%ré%lnéﬁc phenethylam@le 6idad astshotin i@ 8chete I= Nitro group
aryl or heteroaryl 2b: Rl = aryl alsli%/z al kyl

cygqh@apn chat@wc@gm@)gpn@owp desxzibe y;)egrrg,qzaj galecules, 1998, 3,
|
e r} t]1 1 8 a?sI nggflrc\é%s rciy ﬂﬁ%%&g% {é%fiu%%@n Af%llédﬁ@{eke%ﬁe%cally pure nitro

edro

d @@ UsURSNIGS &nd Nwﬂbpﬁida@aﬂi 9@% mmome corrspondiagt he
art (Christensen, S.B., et.al

beastﬁiim‘m:p@ﬂy pwnap@% Cylﬁ‘él@é‘qtﬁn I@hwag)@pg@q reflux in xylene yielded 51%

55 SRR 00 o S0 i

t |’b$' &&ﬁﬂHPLCQKﬁl@ﬂdfsdE Rpoirtlin, C. \Inﬂuenc@oB&smerﬁBre)ﬁrﬂh&
enantloseparatlon of rolipram and structurally related racemates on Chiralcel-OD, J.
Chromatogrampy A, 1996, 737, 333-337). Enantiomerically pure 3-benzyloxy

derivatives 8 (R=benzyl) were produced in similar yield and purity after cyclization.

Alternatively, enantiomerically pure pyrrolidones 7 and 8 can be prepared
according to the methods of D.M. Barnes et.al. (Ref. D.M. Barnes, et.al., J. Am. Chem.
Soc., 2002, 124, 13097-13105.)

3-Aryloxy rolipram derivatives were prepared by cross coupling reaction with
aryl boronic acids using a copper catalyst in the presence of an amine base. Suitable
copper catalysts include copper diacetate, copper (II) chloride, etc. Generally,
halogenated solvents are utilized such as chloroform, dichloromethane, 1,2-
dichloroethane, and the like. Commonly used bases include triethylamine,
diisopropylamine, and pyrrolidine. Alternatively, 3-phenyloxyrolipram can be prepared
by Ullman type coupling starting with iodobenzene and 3-hydroxyrolipram as described
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R' R 8 H 11 R3 can be provided by al kyl ati on
reaction with al kyl halides, cycloal kyl halides,

waeopkaesrs 15 chl ori des, al pha bronpacet at es, PCT/US2004/011765

appr opriately substituted al pha-brom des, and

#eﬁﬁ&ﬁé y (SeBnidiBsh, (R HOFOV\QEP?Y M&ﬁbl@a@% !Pﬁso@l@fk@rG Wachtel, H.;

otic so vents (i.e F, DMBO’ usi ng
n 0 lKehch 3 ér{ho]yaﬂcol&aﬁ@nsl)t%pﬁmlmnbmrUS Patenih @9339% dded Mar. 18,

Re 3500 BPo TP iE AT s Breh RO v prlapo
denbiéafaliég oﬁ%ycﬁ’@a?l@ﬁhcl&gﬂgr oBRAR HRIPEPAERSO YR Mitsunobu reaction

N-acetates 1 whi ch can 'be saponified to

5 t héetavsien phenol QIRV\B f@@@d/a@@hgh@ tpew dlsdaon rerctivs between phenol 9 (R

10

15

20

i O RO PR b bR ine Bl ofi N85 B mfinesutonons,

numgroxpfetgeagents such as thionyl chloride or oxalyl
chl oride. Such acid chlorides undergo reaction with a
nunber of nucl eophiles including anilines to provide
conpounds of type 14. 5 Alter natlvely the acid 12
(R=H) undef goes coupling reacti onsi with am nes and a
sui tabl e suphing readehi 'Buwie as 9 or HBTU in the
presence, t i r}aé’é'f’(%)mt
d| chl or ofet hane roduce ram de Othe type
In certain ||{i'|stances V\,here RLis a Pr ot ecti ng
group such as &enzyl this group can be, Rekectively
renoved from 10 14 to give the correspaidimgequalte H) .
Thi s phenal Rcaar ieRtddingubst i tut ed by common net hods
in the arb: RBuehryakybyikyl agcbalkyn cydidakylcyiyl opent yl
broni de i2a Rheapylaégleslk cyfloaikyl, sylaelkbbylbase or by a
M t sunobu reaction with 3(S)-hydroxy-tetrahydrofuran
to generate desi red tarﬂet coyypounds. O QO

O R 0 0A Sgrigs @ engpiigmgigsally pure N-substifuted :Ir:(\))%lpram derivatives were
synthesized by methods common to the art (Christensen, S.B., et.al, 1,4-
Cyclohexanecarboxylates: Potent and selective inhibitors of Phosophodiesterase 4 for the

treatment of asthma, J. Med. Chem., 1998, 41, 821-835.). Thus, the target compounds

R R
O (@]
Base, R3-X
R ——
31 N 0] 31 N 0]
g H 11 R3

can be provided by alkylation reaction with alkyl halides, cycloalkyl halides, arylacyl
chlorides, alpha bromoacetates, appropriately substituted alpha-bromides, and arylalkyl
halides (i.e., benzylbromides) in polar aprotic solvents (i.e., DMF, THF, DMSO) using a
non-nucleophilic base such as NaH or LDA, and a phase transfer catalyst such as 15-

crown-5 ether.

Reaction of methyl alpha-bromoacetate with a rolipram derivative as described

above produces methyl N-acetates 12 (R = CH3), which can be saponified to the acid 12
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COOR4 ROp 12 13 14 15 R=H, Cl_4-alkyl One of
ordinary skill in the art will recogni ze that sone of

wo b@soospounds of Formulas I-11 can exist in BPCT/82004011765
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geonetrical isonmeric fornms. In addition, sone of the

COREYNE tr&ftrdchew itk § DB, sthdRVENACHT OPES%E?ES glgﬁ%e&%lygﬁgdeto the acid

asymmet ri ¢ carbon atons and 20 are t . .
exFllpiidg 13 hy amentoben affreagentscaich ias iwryd chlasidevel bxaigl dhibride. Such

the .form.of racem c or ngnraceqm c Ji xtures thereof,
antfif HPHESy RSt ieooditen REtoraf auclappliles iediing niines t
mfﬁﬁo&fd%?cohﬁbbﬁﬁdsadﬂtgpe For exanple, in the pyrrolidone
structure, the carbon atomat the 4-ring position

will be chiral. Al of these conpounds, including cis

i soners r i.s0mer iastereonm c nixtures, . )

r acemnt A% ’ertnﬁ%eﬁ%g gﬁiaccldﬁrﬂgﬁgz gnciefrgc.éqg zfﬂ‘tll?lg}ge‘}ﬁ%‘fm?g “{“h amines and a
s uhisfabiRicoapling Rbget s@hthsDTE of BN HBE Presdh® WahBbfbtic solvent
the scope of the present invention. Substantially

P uueh e dichloseraethaneorr HILR tprodusecantidasobe typw 1¢f In hertain instances

C nans R 2 Bres AR Ry R B b b RO ShTyAegvely rénoved from
20BUQAUSHE cBEapLBAAR 4R D2 HE Thid phehblecas IRROBY Bsi@hited by common
when R3 is H,. the 4(R) enantioners are

I
o BPERCi the i Nghe DT<RSi0B Y Cyelnaanisd oBde i fhe presence of a
(S ' . : ) LS.
S Pl AR BRSO ok Picoghypaprgyto s
owdssir¢dhergd( S mpmaxisi oners. 5 The opti cal i somers can
be obtained by resolution of the racem c m xtures
accordi ngto conventi onal pf ocesses, for exalfrpl e; by

the for i of di astereoPsgreric salts ug an
opti cal | % [ ve aci d—or>ba @n f or mat+-e#s of val ent
di ast er e@gners. npl es 0E1 appriops=ogt e aci .‘% re O NHR,
tartaric, diacetylt¢@mraric, di benﬁwl%ar_t aric, 107N _«

di toluoyltartgric and canphorsul foni c”acid. M xt urgs 0
of di astereoi soners can be separated into their

i ndi vi dual di astereoners on the basis of their

physi c® =and/, Qralkygheni cal differences by methods known

to those skilled'in the art, for exanple, by

chromat ography or fractional crystallization. The

optic aldn% 0%%}‘(11'1\‘1/8,61‘}’ bsﬁﬁ’lel% e arf \gviil??ecgénelzé H’l%p some of the compounds of
Formulas I-II 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. For example, in the pyrrolidone structure, the carbon
atom at the 4-ring position will be chiral. All of these compounds, including cis isomers,

trans isomers, diastereomic mixtures, racemates, nonracemic mixtures of enantiomers,

substaﬁtially 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%.
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i berated fromthe separated diastereoneric salts. A
different process for separation of 15 optical isoners

WO poal94335 t he use of chiral chromatography (e.PBCT/US2004/011765

chiral HPLC columms), wth or w thout conventiona
derivation, optimally chosen to maxi m ze the

separation of the enantioners. SUI table chiral HPLC

col urms Imithe crmpofiaistof fennilss IDivhee R} it gthe 4(Rhéimaatiehersre

d | | t |y
= e Psfi 20 gy oot Sl oBE AR- Saidiies o rkisered. When R i
desittiahiyaifinan, th@s ﬁl)%nﬁﬁ’tldiﬁ&g bte pra—ﬂﬁe@ B{/érctgé h%sg%ﬁaﬂt}’ogners

20 conpounds of Forrulas |-H can kew se tal ne

Sby utilizing optically active startlng materials in
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chiral roces nd rea t.lon nditions,

whi ch dbi% %’}?‘1 A RS 2R 2R Ohtaeg, by e Tusinm chtg?wfacslﬁg gixtures

or ghicorting ®kdohVertidnhiNRoddsbesMidr kxaBFIRIEY 8 f&'ﬁ?e&lohrb? diastereoisomeric
conpounds can_ 25 be used In different enriched

i sHts Beiag pp pREcally agtive aqid prhasg or forttasion ofic@valent fliagtdreomers.

3 o lL.n.on Lti,cul

o A R ——
deditedumitattaf ©amscapehobalfoa@decidn Miam@@éiwl@stéi%ﬁ&ﬂnbﬁ%an be
in US Patent Nos. 5,846,514 and 6, 334, 997.

deSR#Rtsd dnte dheir mdividyad diasiegromess emiebass afthes p@ymcggmd/or
d
G HeRAG LiERrGREs by HRARIE Khn £ G2 ANG MO8 38 Scehlle, by

P@ﬁmmompmwﬁﬁcmaemwammmb Sthictoti el yCRAPO YRS of 8Ads are then
ari ous net hods such as descri bed

i ot bacelet dairapmeRg euint AnghBRIFEEBIaCRSHESeparation of
S)Gi‘)hbﬁ%o?néfg‘ ﬁwoﬁ%ﬁ‘ ik '0@9 A% h%t@%r?}%ﬁ) @%r%ﬁ%?ﬁﬁﬂ& columns),

Drug Discovery an el opnent
phfath or. wm@t com@a@ﬁpna& @Qﬂ?’a}tm@,?ﬁ}ﬁﬁﬁmllyl&ﬁs@pm fdiinize the separation of

688 PLUS Kabal k CGe W ;
Vs et SHEbIE HREal I (T selhEng AT AR e g Diacel. c.g.,

C QTRALE | | i
COTBRMEt b AT S g4y il i

| sswrmm@r vmlz or w@hmutxlmvmam AN A1900:R05 The 6pREAlIS; active

?gg% s o’ffo /_}gf Eglﬂ%p It t n SI %ygﬂirb%fdllg ) %_%%ptlcgll}ggctlve starting

C@wﬂllslm@&bld N e bind&ARL &
1081: 476229 10 CAPLUS. - The gresenté)flr?\%%t%f)@!r:kv jch o ot cause

r 83C§EEAtioB. useful forns of the conpounds as di scl osed
herei n, such as pharnmaceutically acceptable salts or
prodrugs of all the conpounds of the

In addition, one of ordinary skill in the art will recognize that the compounds can
be used in different enriched isotopic forms, e.g., enriched in the content of ’H, *H, e
C and/or "C. In one particular embodiment, the compounds are deuterated. Such
deuterated forms can be made the procedure described in U.S. Patent Nos. 5,846,514 and
6,334,997. As described in U.S. Patent Nos. 5,846,514 and 6,334,997, deuteration can

improve the efficacy and increase the duration of action of drugs.
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present invention for which salts or prodrugs can be
prepared. Pharmaceutically 15 acceptable salts include

W b@seosn ai ned by reacting the main conpound, PCT/US2004/011765

functioning as a base, with an inorganic or organic

aci d t o JefeMuth §iblsfintddUonoail &n 123 fed using vari

hydrochloric acid S,l sul folrjlﬁ%)c acid, p o@ﬁﬁoﬂ%m}agc\(aél,ous methods such

methdeseribed lﬁloﬁean,é;@emi;s Cafghionr Mbﬂtohd\(anamsi id theoSylthesis and
lelc

d, t
o AklicaEs o5 R O1zpRle Copuned: o D Biocbicy e Hewglgpment, 1o
| nowh qﬂhahﬁﬂ)é&llzmoeomgnn@obwqw BPSCAN #45. ésﬁsg%g%ﬂz(b(ﬁ) 473538

reacted with an 20 appropriaté base to fonn

5 soGARRUSidtabsBiauarponga Vi VarmaiRpesieufy Thesyrthesiy ofmdiolabeled

¢ e CBnRE R orkR Rl evintivis " g phon, (LT, scor-21,
COUPDENSTHERABE ISBI¢084®d0Ry, CARCE291050% ANQ%O%QW‘@%PLUS and
with the appropriate inorganic or organic acid via

an?vms B Authosy. Syntkemdwwl meiolbaled compevndst J.\Readdjoanal. Chem. (1981),

7B 2y 3 SRR TR RN 2D, TR B PRE A Hos a7z

M)apﬁm@mmﬁate base via a variety of known nmethods. The
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following are further exanples of acid salts that can
be obtained by reaction wth inorganic or organic
aci ds: @ﬁ@ﬁﬁgﬁg ’mv%ﬂtl&?ﬁlg rel LR %; $ forfilstot |SGI?R°XP8%2‘S disclosed

aspartates nzoa enzenesu onat es,

bubereiaj @rh as phioicalteally de@ptadblnaltes: prd@rugs of all the compounds of the
dodecyl sul f at es,

o SO U BT 6 ™G0 spFaiokecs: o prepared. Pharmaceutically
gl ycepan 9§Imﬁ5ﬁ§e tﬂb@%ﬁt‘d élre ‘?‘eacgﬁg Hﬁr}g%h%npound functioning as a

hexanoat es, funar at es
20115}!1;/3 OMSRISlri@EQé’n[dSﬁGﬁgdlﬂd é.c71650 fompncr sailtp fbir @Qanple salts of hydrochloric

et h sul fonat es, | actates, nual eates,
cg sphqlﬁcgs{dl, bélge sul?omc acid, camphor sulfonic acid, oxalic

2- d&i’cpthﬁzﬁéilc %&@cht}ﬁ)ﬁ@é&@ ancpéiﬁ'icfﬁcﬁis Pf&%ﬂ@éﬁh@ﬁ Sy acceptable salts also

pectinates, persul fates, 3- phenyl propi onate
pi mﬁlad@ﬁloswwhlahé@ mpmcqompnamdaﬁl,nctsoms raataesl, and is reacted with an
anat es t osyl at es, | ates and

t hi
uripet B e S By b el B, o, and

P hehbTRE S %béé’sl@@&ﬁﬁ&l@@ér@wﬁl@furﬁx@me%éﬂﬁ@f}ﬂ g{ibnﬁ 55| 1t10n salts of the
manmal s. However, pharnaceutically unaCcepta

ofclaiped @@mp@mdﬂ;sm@r lee praparedbereaghon of the venpaumes, w1ﬂD11he appropriate

. ong%m?llb r(])];rg 8rg(ahscozlcacf Y12 %3% EF ¢ Qurp nﬁ E%Ba ezﬁ%%n_gg%q@twgly, alkali

t rpdtafi@fibe virtthmenl sdlisakd prepire@ 89 Mactidd theldoBBHoRRILHFIRe invention
can then, if desired, be converted to a

p il dupioptptepase vis prvabely ofknewadesthadsn salt. The
conpounds of the invention can be adm ni stered al one
or as an active

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, sthanesulfonates, glucoheptanoates,

glycerophosphates, hemisulfates, heptanoates, hexanoates, fumarates, hydrobromides,
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ingredient of a fornulation. Thus, the present
i nvention al so includes pharnmaceutical conpositions

w@toogomseunds of Formulas |-11, containing, foPCT/US2004/011765
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exanpl e, one or nore 15 pharmaceutically acceptable

ca !h%rdh%[oﬂ-idééluf@l&@t‘&y-%ﬁﬁtﬁgs%qi@n&t@i YRNEE TnalafosAHaA Fronates
that descri be procedures for prepariAg vari ous ’

f onipgtinates Asnapbibalenkbslfooates drilatest mlmngtes, pectiratgsopirsisifates, 3-
aCCﬁ%d§$g 1o ghe. ipventiqn. Exanples of. potential .

f oP RUP AR PBINEtEH & PS4 h SToR Wl ntigFiads, tptatespthiocyanates,
ex afEplates, inBsyldtes rnglaeednoats.Phar maceuti cal Exci pi ents,

Anmer | can Pharmaceutical Association (current

edi tion); Pharmaceutical Dosage Forms: Tablets

(Li eber Laghman and Schwartz, editors rrent .~ |
edi t i ont FerAPYS TS doky Pl L ae PRaniceigally .a,cgf'é’ga%l rdggdnistration to
Remiangi09' HoWsadt) héenfibal§airBEpTabi Nl BF tHexBkn i
editor), 1553-159%ﬁ?gurrent§égd?§?on).825 In vie%r%?dsmﬁsundﬂe
t hes iptepmgiatesfor exasmple dpeiselating oEempetidas ¢ st anditben converting

I nvent |

...b .
L T N ———

10 Adésaicat thah) iddesired, becavensmlol sSiiRemacuatdiywctable acid addition salt.
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pati ent needs, for exanple, orally, nasally,

parenteral |y (subcutaneously, intraveneously,

intra ' . i nfusi on) bhy..

e at . rbnds BERESHER0R) fah B istfod A g an Riive
odug@dicatiof arfostoktionn Thud) $heMBeRROAVORMH Hso includes pharmaceutical
PCT/USZQO4/O 1765]g%@r'ous ol.id oral dosage forns can
be"UPEF BT OLRRAERP Jrf@ataring.far exapmmie.ionn or more

| WHaHAhdRASHB MYkl CALIAR, as tabl ets, gel caps,

capsul es, caplets, granules, |ozenges and bul k

powders. The conpounds of the present invention can be

adm ni ster ed | one. or. conbi ned wi th various )
phar maceUtFe4f f "2?5% Eferamies apeavatlable thaydesesihe grqesdiens for preparing

as/afioS4REAG R oRPHab R for AREHARS: %ﬁ@é&ﬂ@&ﬁa i
exci pients known in ther art, i n(’l:llgudi ng but d%g?cordmgto the

| ilRyenEen.t Bxampleseafdiotaptiafontslatiew andipremeations v dontdingl, for
a [ S di sinf eqgrants reservatives, .
coranite & B¢ Fbapdbicu PhEGRERIGin ERGRGRn Siner s Pharpaceutioal
r elssecigtiora(es bt editionl) FafnaR ol BloSad Forfs SPablets (Licberman,
advant ageous in adm nistering the conpounds of the

prrasnen i 2ehwasi, edipra)spronsditiogupeblshed byl g Dieltkers Inc., as
R ToR RS P oL Lh TR ah D Coilion 1599595 (cureent

sellmibnpns, enul si ons, suspensions, syrups, and
elixirs. Such dosage fornms can also contain suitable
inert diluents known in

In view of their high degree of selective PDE4 inhibition, the compounds of the
present invention can be administered to anyone requiring PDE4 inhibition.
Administration may be accomplished according to patient needs, for example, orally,
nasally, parenterally (subcutaneously, intraveneously, intramuscularly, intrasternally and

by infusion) by inhalation, rectally, vaginally, topically and by ocular administration.
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the art such as water and suitable excipients known in
the art such as preservatives, wetting agents,

wemmesles s, flavorants, as well as agents forPCT/US2004/011765
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enul sifying and/or 15 suspending the conpounds of the

i nvent i §Rriold@EIUFRI6RES: B

be inject eg for ex arrpgg%, fnrl]% %vﬁ%gg Ft;r ddﬂl\{ﬁl@%hgg co%ﬁgunds of the

of lflé(ﬁnﬁl@bmglﬂdmgweh S¢léi oohsies wblets, g]slhaps eapeplas, abplRBS granules,
rectal

aQ d%zc%rll%e? ragé) %Slk p&wdte}:se %Sﬁb%{%hh%cf f %gwérefﬁné ¥yjghtion can be administered
I nylend bidbmAReCRith Q@n&fsﬁﬂﬁﬁﬁ&egﬂcdﬂyxa'cgg)tﬁmg c:ﬁﬁ@ﬁoﬁﬁ%nts (such as

with a suitabl e excipient such as coc
s afUCESPe aarnitphdagiosey sterphps mad gkglpl@hs knbennn Itltﬁ art) misclfidifig but not

[ he f
\r;:%ﬁsﬂ{a{?é/ toa%ﬂl%%fdﬁ{g %eé%%o?%g 1zer% ég{fg}mg? %%S%deﬁr digintegrants,

f opresdreativestoalorarig), flavoran®giibticafls 19 thB$ikaC i€ release Cﬁ)sules tablets
a%r edi ent, such suitable carriers as are known iIn
ar

d gsks gzp alsp ééY%geaWrﬁdmlma@ma thermenpoandeefshe preatnt invention.
conposition can be in the formof creans, ointnents,
liniments, |otions, emulsions, suspensions gel s,

sol uti o‘ﬁmoqs éﬁ{hfdﬁoral dougefosms S@1 A¥Sbe aded (BF &RBinistering compounds
suitabl e for adminjstration to the.skin, eye, ear or

n o%f © m’T‘B‘BfO@é’I m%\]&Ed“t& agpeoysjapd NitrgqA0Ys S¢1m1@1184 emulsions, suspensions,
tr efieixfid

: rsgﬂ%ger A IXp a[rg éhc‘(tld's %é %@%%@?@%@%gﬂﬁﬁe inert diluents known in
PR ussads @Mﬁrﬁﬁld stialde excipientgithewh dtheSii duak b&plcérvatives,

adm.ni ster| V|a i nhal ati on al so can be nade. Fp

eXairEasen r ‘F%%Pceﬁ% VRN a§d¥¢db¢$sag6nt8tf9@1ﬁ'é§1§wna@@d/9r
t s@§dendinBehs Rds o?t‘ﬁ@ AEhish. ’I“]ﬁ&ﬁ?pduﬂ&? Pf 8 %remglgt invention

be adm nistered by inhalation in
(énay.h be injected ofiorr zmjpplo;mtrmvdnbesly an itheoforratodath @Gonic sterile solution.

S ions ar sus nsi on The aerosol fornmulation 5
c?ﬁH% r%ﬁaﬁ%éoalsa agsoap?ffésesuri zed acceptabl e

propel l ant. The conpounds can be adninistered as the
sol e active_agent or in conbination wth other
p har ma SERRIsEETCHIgE Protal edwinisteation loé theagemoandsetthé preése invention

%‘?%cgﬁr%argé bg Jlﬁltggll\{esconép %Idr nt su?qg%%rxpljmgﬁn% Q‘?@r@ cocoa butter,

C sdlivlylapes bld @b%ﬂgﬁleﬂ@ggﬂég gj}oé’lﬁhglggﬁkg%? Hg%lﬂﬁluaglﬁnmatratlon can be in

nﬂ'{f’{nOSI ne receptor

dpap gf 8 PeSFaYe ROFRSHLCIEDY &L, Rentd, flaol, onewhye fQ':l’B’Rlla containing, in
r rivast

PR B 5 pgSBOARR i e e

| ngredi ent can be adm nistered either in accordance

with tpel r usual dosage range or a dose bel ow their
or 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.
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usual dosage range. 15 The present invention further
i ncl udes nethods of treatnment that i nvolve inhibition

wWo@booRPDES7ENZzymes. Thus, the present invention PCDUSEE011765
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met hods of selective inhibition of PDE4 enzynes in
ant el S AcfosBl forlia{HBhSsuif3PRA6H RN inflf1ih )
such inhibition has asut1 er ape%dtl#l%:ﬁse og mWQSESh glso can be made.
whEprexsaaie, iforhirdsitmemtrof disprdeed ofthe respiratotyi tnms tBO compounds according
in Vi. N eur ol .0 ngdr such_a the_ | oss of
ooy e P AR TR ek et (..
C offidrbiRe @M tt Bfrh BY atohiA s@ﬁiti%ﬁé 01L ﬁlsﬂﬁﬁﬂ)nrs h%@ 9Lrosol formulation
especial |y ~a nmanmmal, nost especially a
i neAnhaRipseddniomrestirizedoaopmahid prapeBare. or as part of
a fornmul ation, as disclosed herein. 25 The condition
of menory i rrpai rment is manifested by inpairnment of
t he abi Thé Yompsunds asdbdBMihREPENRL the S8 ACK-RY arggﬁ?or in combination

inabjlity to recall previously |earned infor
MeYrShR ytheﬁﬁhﬁm%@ﬁtwa]sa@nﬁ rsu%ﬁt%ﬁtbwnimuwd inehettitmeandf cognitive

PR TR BBl BT B et & oBH R R R, catotum

d| cﬂmam‘l Jblockietst ¢H1@1h6ﬂg1csdtdg§ Qd&sinkirédepfor ShRAI6rs amphakines NMDA-
é Id Jaéggﬁdlsease HI V, cardi ovascul ar 30

AL{n mogalgtess, 48d ﬂmhne@tgraagmmtom @ue., donepezil,

E’%HLSJ{ 11318%6?% g@gth \Q? %l%@lg}:} ggrg'g’l%gté%rgs egch active ingredient can be

wmdnnmstemsiselﬁnaﬂmemtdmﬂamai/lth ek lused] tdagdge rhﬁ@é&irrarfﬁﬁ& below their
gjtge from menory. The present invention includes
59851 48%%at i ng patients suffering from nenory
[ npal rment in all forns of denmentia. Denentias are
classified according to their cause and incl ude:
neur odédempaesani meerd@nd’nﬁhcasndiude&lmabcbdmif' t®atment that involve

|
(Pi:_lllgilfrl g@ggf %Q%‘I[fﬁ%%s T %ﬁgﬁﬁg%eﬁq@éﬁ zrgclfuéaﬁrs saeqihods of selective
vV agfibitioh odPHEA! eﬁEﬁhé@z-‘ﬁl a%unQ? Ofrrh ot éhggke §S| mans, wherein such

Creut zfel d- Jacob Di sease,
t plﬁgbpﬁpn (ljlat( @, thethpentic ¢fé¢catsudaa$wh¢re aucrl‘Hﬁ]hfblﬂinrﬁmay reheve conditions

Rsiite nhRhelse SAiomoR, tushdf e 1% o sl long:term
f ﬁieﬁic&deﬁﬂﬁh@t’h@&é cor@\lﬁe%ﬁﬁ%bt@nng@ﬁ 8m31 Jﬂ'r%@@ﬁ%reof especially

psychiatric (depression and 10 schi zophreni a

h{ draseBphaogisespaialypt bwwan, ah inkdbitdry amaiistof axadmystesd, alone or as
nenory.loss separate from

”’g%ﬂg??%&{uﬂg&n@ %"Jﬁ&l%%eﬁe%gbm tive inpairnment (M)

and age-rel ated cognitive

The condition of memory impairment is manifested by impairment of the ability
to learn new information and/or the inability to recall previously learned information.
Memory impairment is a primary symptom of dementia and can also be a symptom
associated with such diseases as Alzheimer’s disease, schizophrenia, Parkinson’s disease,
Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, HIV, cardiovascular

disease, and head trauma as well as age-related co gnitive decline.
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decl i ne. The present invention includes nethods of
treatnment for nmenory inpairnent as 15 a result of

waele@eass7i ncl udi ng Huntington's di sease and DoRgil/8S2004/011765

syndronme. According to another aspect, the invention
i ncl ude DR grefideades B ﬁﬂ!ﬂud@‘%ﬁ&h&# 18SSanid M tional 'gtellectual

anesthetics, chenotherapy, radiation treatnent, an
posmpaitmefitsgparate diomnmeTiony.c Shppngsahs irvfentidreinchMentrietiods for treating
can_al so used to treat schi zophrenia, hipolar 20

or pﬁﬁ?ﬂ%%suggeapg&qnbﬁlenm praa%qng ?lgfﬂmﬁﬁg dgmalétla. Dementias are
addiagdifiedacdRidy to bR chide ang ARLRR: H&REdedeRerh S Gert@MBs

| evel s and prevent neurons from undergoing apoptosis.

5 pDEALZheimasist Barkinsen’e diseass, Rigkiardiscasd)evascular (Infarcts, Hemorrhage,

antd_- i-nf tQry, The conbinati.on of preventing ..

o el DRSRR Sutxed iRt el Brér gy iingits, Croutatela-

I eS4u0b THsealB e d nh s le S616101Y) daubnat Wublifral A&Adtoma or traumatic brain
neur.odegeneration resulting fromany di sease or

i nJrOYEY)s 1igetionsi (R V ttpwr éheany mstdlnmicobol, pditiaiens) smetabolic (Vitamin

Pt S ESATLRRCG, A keSS 2y Bl i ggpresion and

10 wi sdhizophtepinneétyaobghiament, the present invention
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i ncludes nethods of treating patients suffering from

menory inpairnent due to, for exanple, mld 30

cogni tiyg. | I+& ; _ ' | '

i Sease. e PRl VR o it L B A Bhe Sremory loss sparate
Hufromniytentiss, thchebisgemilRicoghisivel irBpdstent QVEl) Zieigh-rdRkabcognitive

di sease, .. depressi.on, . 98 2004/ 094375 o
PC%%%?OEE? grfi@i‘% FIVeRioT, {jl,cmé%\alef S8 phtreatmepider memgory impairment as
hyDRX%IR of SRERB IRIuERS LA bhdaf SN i

ot her ngur ol ogi _calll 1E‘%ndi t%%%@hgéééﬁeaﬁpgfﬁwgﬁ%né gccordmg to
c aanithey aspegt, dhe idivesmaaessludasmpethadsgr treatimgnhaheryilog faon anesthetics
ef fecti.ve ampunt. of a conmpoynd according to fornul as
|_qqeng;hegapypwgifqugé{?ﬂr%%tﬂ a;‘illdé’é’été%‘%‘ﬁ%émélg}at thereof. 5

As nentioned, the conpounds of the invention also

exhibit _anti-inflammatory activity. As a result, the

i nvent i Ve comsondaiel the énvgsiddnutani alsa breused ¢atreasthiebplaenia, bipolar

i f _allerqi d infl t ory. di

o bl ShroAhC R BP0l ATTRE SR B R gon e

CYi6 Irhise AARIP levath an@pidlaft nehiou a8 tﬁﬂ@ﬁ%@)ﬂ%&%&%{sa%ﬂ inhibitors
ur er

l evel s. Thus, in accordance with 10 a T
e aisprkRewi o bhanti-inflammatery. {The cembinatipwof prsslerting neuronal

Qf 1-ng.al lergic and infla tory di sease
orapgEs agh SRS g i 2Ry R Rotr B R ctul to treat
ofnearodegimpedtiod restttaiedrdig ahp dfseiselol aguty; ldcl@ingstroke, Alzheimer’s

pharmaceuti cal |y acceptable salt thereof. Suc
disease, multiple sclerosis, amyolaterosclerosis (ALS), and multiple systems atrophy

(MSA).

2

==

Thus, in accordance with a preferred embodiment, the present invention includes
methods of treating patients suffering from memory impairment due to, for example, mild
cognitive impairment due to aging, Alzheimer’s disease, schizophrenia, Parkinson’s

disease, Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, depression,
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di sease states include: asthma, chronic bronchitis,
chroni c obstructive pul nonary di sease (COPD), atopic

walesoamo43rs s, urticaria, allergic rhinitis, allPehUs2004/011765

conjunctivitis, vernal 15 conjunctivitis, esoniophilic

9r apib ONEd SRl ARILE, CNSny?{HEQt &E%rﬁrsteﬁl‘h't}; 'n?ultunfarct dementia and
r hetnat oi d arthrltls septic shock, ulcerati

C 0 Iother sourGlogtval eonditsmasas, wallkasdil Vi md)wrdmyaacylanﬂlsbatses, comprising

ardi,um and chr.oni c gl omerul onephritis,
er e T Boe R O R e aftPd seeBRiBils bRbes it or 2
Ccy pharfhabélicaBy SecepfabRIdaRkhdr&sit enosi s,
artherosclerosis, keratosis, r heumat oi d spondylitis,
osteoarthritis, pyresis, dlabetes mel litus,
pneunocqni Q.obstructive
di seas eg efhgﬁp%cf E%S‘EORPC qipdso E}F HESaRon %F‘% V\’g%‘élt aptifflammatory
andctﬁlhﬂ%re (4G Cres ) Mgk e B2 BB oA RN § uRFHIABhe treatment of a variety of
seborr ei c_eczemn, |lichen sinplex, sunburn, pruritis

i nallergie agg @ghmm&qorsadlé@se%p@ﬁé@hady ér%aieétatmﬂﬁ@ractmhd by decreased
SC ic MQQ\; % énlﬁ%f le%ra%/ gg)% Pe%t’eaas 2 leve ul ugtlﬂ&ccordance with

e-area pyoderm as, OUS and exoge OU

10 acan furthes ambadlmeBegf‘thé 1rﬁ/ed1ll@rﬁ dse ispirapidyd aeiethdd dufeRth@allergic and
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ne riti i nfl ammat ory bowel disease, 25 | eukem a,
k| diseass Hatey SAWPEFIAE adTTHdpriRg apeffeesive amount of a

auédi‘h H%cégrﬁrg]@%@ ¥ rrenug%telg? IBﬁﬁ gﬁérﬁ%aﬁagféa]??? {%Ble st %hereof. Such

conpounds can ‘
p adisent states fifcduden gsthma,ohdirieboackitiat cdhsord b abagicavé ﬁlﬂﬁhonary disease

eased I\/DA f.unction, such _.as schizophreni a.
(&%)p a@ﬁ ermatitis, ugioana, alleggie Hhipitigallepg( sprjgngivitis, vernal

Cr@ﬁlﬁﬁl‘bﬁ(ﬂ'ﬂ% edoRi¥p hﬁh%ﬁ&h@ndi g)gﬁjia%lsofnffa%l gf ag{hntls Theymatoid

exanp , various ressi on SUC
d egythesidis j E@ptlc slejchy uldeptiesgilitis, Cahed’ sobgpass $¢pmfu51on injury of the

RETARER Ay W oS slpas B eRs B B ek pdult espiratory
USHstedss Eiﬂd@é&ﬁ§ tdyktid BekoRiR eMetialREIeMAL4, \éﬁﬁelfo%leltoﬁﬁ atdrNGsis,

ast hma, chronic bronchitis, psori asi S, lergic
r Hflﬁlilftlﬁltgld @ﬁﬂdﬂﬂﬁe@ﬂ@@ﬁhammm’msg& dhlabﬁasmslhtum @néumocomosm chronic
known.w t hin

Q}I?)' E’%&%UVG ays {ﬁﬁ?sggc;rhg%g Q{)s I}l'gloﬂiﬁipli 35 d1§e,gse goxXic telnd allergic

1Cboﬁ1¥12ﬁéc§em)i‘@t t $6kinh, sébbdic A7, ll%ﬁl&%fexfs%buﬁﬁ Bruritis in
US 5, 935, 978. These re]terences descri b

1 the qqgeNisalisaes; plgpeia m@tﬁyhypgﬁrqpbmmgm discpitl dupmsieiythematosus,

0 al so descri be ass
F avttge L dcaR PRt el P 65 Bebolf SR Bfrpsacee.
f @e ghwﬁ tiesise amgpls}t]!alittnd pupRLskphrifiBenfifthinary bowel disease,
hsg osures of these docunents are hereby

Bd » AHHDPl§ );c],egqrsg_s, saptreintesinal diseases, autoimmune diseases,

osteoporosis, and the like. The compounds can also be used in a method of treating
patients suffering from disease states characterized by decreased NMDA function, such
as schizophrenia. The compounds can also be used to treat psychosis characterized by
elevated levels of PDE 4, for example, various forms of depression, such as manic
depression, major depression, and depression associated with psychiatric and

neurological disorders.
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The invention is also suitable for use in the
treatnent of a class of disorders known as

w@eingghasvam ne-repeat di seases. These di seasesPGITHEWOH011765
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common pat hogenic nutation. The expansion of a CAG
repeat, which encodes the amno acid gl utam ne,

Wi thin the genone | eads to production of a nutant

pr ot ei nThaua'itmf tdsubeﬁpm&jﬁ@nﬂﬁqu@dslfbﬁmanmgraet@hgpchronic

Foy_ e Hunt dIS s been | j.nked to a
iR . et el AR Aver W rRratprachftdora) &nd for inbibiting
mh@um 1ne&tosid F@orHy ﬁﬁwﬂwﬁnﬁthe Iaﬁee%e o.g.H 0] 9@/5%96‘1 hB41-189577, 1P

| ut am ne regi on cont ai ni ng ab ou
1HS, NV D3(28817, 6O 94/ i) D 8l & 450, dtrai/TéS 5,935,978. These

T'E%F%ﬁ&w Brrlls 175 FioyP e Al o dut gl og Ribipoes

Huinh{bitgdroattisitdl FResasd idsib®hdksys SPAUBeRing PDE4 inhibition activity,
pol ygl ut am ne-repeat di seases and the assocl at ed

pr&1dapeibods for syrdhesinieg sish apmppandsi dblewpticatisdesuopinf these
D@&Cﬁngﬁ#rﬁgﬂérgb};ﬁmo Bl ere ellar ataxia type-1
) o] noceli) t)

(ataxin 8 O type-2 (ataxin-2);
spi nocer ebel | ar ataxi a type 3 also called

Machado- Joseph, di sease,, MID (ataxin-3);
spi nocetspiaremionds alse aulfa)biﬁefoeufqeamrmetrcaamm afzgdass of disorders

d cerebel l.ar ataxi a

SRR bR ASAORTinc PGP BEERE] LB 2L8KBy pohogenc

atmutptign. Mpamlemokmm ApedfewhRt ¥ncldes AsCarhiAb A6 Mtamine,
i n accordance with a further aspect

r ec
ofwﬁﬁ%?lﬂgrﬂﬁé‘ﬂ j?ﬁ ds gy produeton e peent Rrotefbhaideg ot expanded
t ¥ dlindmehRekive! FBlaé'Qaﬂﬁlé ¢RREhL ghssecﬁge%sé)ﬁas%@n HEREPL, 2 mutation

expansi on di séase conpri Sing agmni's
paf ﬂl@erproteashwmngtlhylramﬂmmhmls whd e naidewt IHlﬁqltlhgton s disease,

ff t 30 t of di
F bRl P s B SO aAOb § ko) eltamine rsiducs. For

e ﬁfﬁtﬁdidﬁ'@l@ bvhotHA08 ?Iuhﬁn%Bﬁ”‘é 'd%%ggh%ﬁ%ggkﬁ%ghé%ﬂ.tﬂ%m region with

Hunti ngton's di sease
PQY ?ﬂ\éﬂgmlquﬁs@uefd ehside ﬁpmﬁﬂlait}qgaiﬂ’s distasy $HEDI, other known

DRPLA bel | t ty
R T T B e S A R e
t ypkidlufyMBs Bﬁtéﬂry]mum ?Hi‘ﬁel))! spRBLAEGETE Qﬁkiaélh;e 1 (ataxin-1);
at axi a E@h’?gl ," Spi nocerebel | ar "at axi a type- 7

S EPlﬁa‘Fer ab%tﬂﬁartymu%(ﬁlﬁxm-@ apinophighelleo m;amastyp’ﬁﬁ also called

rcgl%cgci fc[s ihtsgaégelﬁ?ié é?t 8 33@3% a@#jg%a hurrama% (alpha la-voltage

ade;mhdem@alcmnh:Ghmbﬂssﬂlndcbreba%ﬁtdxmlt‘yﬁéb Eﬁxﬁiﬁ% kéﬁd spinal and
pr event _or anel i orate osteoporosis,

aﬁkﬂgbﬁ Iatlﬁ%l lar plpply, SBMAntlsokneyar o Bernsdy klaaeasd:u (amtregelhy:ceptor)
nmobi li zing chol esterol from atherosclerotic |esions,
to treat rheumatoid arthritis (RA), for long-term

i nhi bi fThus) imccordance with a further aspect of the invention, there is provided a
method of treating a polyglutamine-repeat disease or CAG repeat expansion disease
comprising administering to a patient, especially a human, a therapeutically effective
amount of a compound according to Formulas I-II. In accordance with a further

embodiment, there is provided a method of treating Huntington’s disease (HD),

100



10 i nesenchymal -cell proliferation after
transpl antation, for treatnent of urinary obstruction

wGaemengary to benign prostatic hyperplasia, foPCT/US2004/011765

10

15
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suppressi on of chenotaxis and reduction of invasion

of dé‘tﬁﬁt@ﬂlb?&ﬁ%ﬁfdoﬁ%siaﬁ’an%ﬁﬁa_@ LAY fnn@éergoé}ﬂ hta! %ﬁrt%ﬁ t,

| ynphocyti c | euke nhibition o
ut smnoperebelanadwtia typs; 2 mnactetrdwllaat adaxie rcymrmﬂ\gladadoubaph disease),

i schem a- rfu ur | for ornea

S T S T T e A P e—
t har sy @cﬁﬁ’ﬁbrﬁs‘iﬁg zﬂgmhlls\énn%t atldift] &ﬁémélﬂpgﬁﬁmhﬂ‘taqhe peutically
nmenory ce for augmentation of | icose- |nduce3

i n@f@qﬁﬁe g@eu@tquommubd)ﬂwordmg for asdrlland

treatnment of colitis, and to inhibit nast cel

degranul ati on. The corrpounds of the present invention

can be PDHH filEbiedre thagDetuled ©Prevere bt Mﬁel?&at@%fébp%sﬁ "hs an
conmbj nation with other pharnaceuti cal (ggnts such as

ot Heibiotige far dreptrcat pfucatrﬁlévaqculéadm%@ bgfm lgzmg Fhalesterol from

ot Ry O e G, b Reb el BB Rk R ROYPL Bl iuiicion of

¢ hheseneliyghal-cg1 pgslifeaden agérieanssiaeption, fOOEeAALR T urinary obstruction
rn%hak nes NVDA- R nodul ators, nm@ uR nodul ators, and

torberign mestafiq @fp@rplQSéa, dor sugpeesien pf ¢ chemotaxis and reduction of
M % asbdrod oy cadBd Qi %J@%@}n@ﬁtr@b cél &ﬁg ¢ Iymphocytic leukemia (B-

conbi nati ons, each active |ngred|e
addih), Streinkittiteintdfetering canitautidas ¢e ammjhtetﬂi@rhbnat§r wadcular ischemia-

- ARSI L ARy 7 ComE SO d o SR pien gy SoaR cxprossion and
| NM&RLY MHIERR ?"IﬁVUP@'N& nﬁ@l@%ﬁfr{p 1ntogﬁéi£m LA f'b? aﬂ%}nentatlon of

the particul ar syndronme to reate evet
t @U(S)ﬁm(blnsi inshlen sdefbtuon;mnebodf thagnévention aid matmtaiile)f colitis, and to

e interval, the particular
ﬁfﬁﬁﬁﬁaay (s ‘if‘éf %31P894375 PCT/ US2004/ 011765
utlllzed the efficacy, toxicology profile,

phar rracoki netic profile of the conpound, and the
presen @e@n@nyn@eiféh@pnem insientgoreddndet almintstengl stthesole active

OB B L TR R aBh RGBSR R RGhgoms et i
nmrmmherﬁ vt ihhirfledand/ iR tHeQfchtrasa b f 9§yc1ht39§ &.g., other PDE4

knomn conpounds nenti oned above. For exanple,
drpbilerascatcivm shanghbleriksars rcb@mqrglcslrut@ adenpsine mqeptbemodulators

genz)r af IPXS 13% @%%nd&l Eotr r at(;‘?loﬁf ?&gﬁza Chogl\ﬁﬁ%erfﬁf‘omhlbltors

mgé. ggﬂdlaapezmrrﬁifa@ligiﬁhné @ndlgﬁ@thﬁﬂidﬁﬂéﬂ ﬂ,su&ﬁ&ﬁﬁlblﬁhthdhs each active
0.5-10 ng/ kg/ day, .Unit _dosage forns can contain

gé‘i‘%? Plllty:a@ Bﬂd@mefﬁé eéhera% ﬁ@‘*‘@édaéléﬁﬁ@fhﬁhelr fignal dosage range or a
e’&@é@ﬁe@ow%&r%ﬁaﬁ&s éact i ve conpound. For

i ntravenous mni's atl n, the conpounds can be

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
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adm ni stered, in single or nultiple dosages, at a
dosage | evel of, for exanple, 0.001-50 ny/kg/day,
w@e@hevand y 0. 001- 10 ny/ kg/ day, especial |y 0. ORE€T/US2004/011765
ng/ kg/ day. Unit dosage forns can contain, for
exﬁffﬁ&éﬁ tlg e]fﬁéagy,rfgxﬁt)lo?ﬁ i‘d‘fﬁe ét%ﬂmeﬁé Hﬁlg 8f {h¥I p&pound and
out the procedufes of prese I nvent | n It Is
c othregwesenchef anyridbataione didlehﬁfecise:imomgmihelt anpidetationd. ar
buffers, nedia, reagents, cells, culture conditions
and the like are not intended to be limting, but are
to be readcsApamdsor tH%Ciﬁ%’éi'ﬁoﬁ'alre t"yﬁicﬁﬂy?gdmﬁ@stt@r%& & (ﬁ)sa%e levels and in
that one of ordinary s thé art” woul d recogni z
5 as a mnngalmusnomaer @sﬂ’ﬂiﬂ lﬂhllbuiers sugh ashihogedrtovaudammpounds mentioned

e e Fof pHRfiE bl Fommbb Y B P e inEEE 1 §eoahanutiip doses, by
bUf)lfaﬁ Edrﬁffﬁstt@ﬁbﬁ) bt £80shid RvORA déRrh Dy 0001106 g ﬁ{?gjda%ft Fdr! example

hieve siml if not identical, results.” ThoSe of

s kO O1L-104 m@fbg/dax, Prgfetablysi b 78 Gﬂﬁg/k@/déy‘;tesmml\béh@éo ofg/kg/day. Unit
S u?(%) g%/ ?o&%g%gﬁg%ggrglt Ial%jr?i a)? Iglc())zsl O%)g f{gctlgg g?a{npound for example, 0.1-

10 subGingtdftacvscongpotntl] Fepintravdroys s@hitestiakieh, the B6RPGERIs can be
in using the nethods and procedures di scl osed herei n.
5adm1éus @éélﬁﬁmgwé muléple gosagen @hve Hesaza devisbef, dersamiptey 0.001-50

I )
oot el DA B0 ol DDA ATy e dosage
befokmpbarcdxﬁmz{lh,yfor exmplad).t-ma&ngﬁmﬁwaa@fnﬁwﬁder ent

enbodi nents of the nethods discl osed according to the
present i nventi on will no doubt suggest thenselves to

15 those ofy, skitdo dup tﬂegig 5‘%{11%\; %g?heﬁiggsteﬁ?’%véﬂ?onvfgs of course fo be

004 oo 3Evied s Sregol hg an
t hendeotdoothatge fexanp teesartiallar huffape naddin, esagate, i, cﬁltttltef‘conditions

N R T T A
TheaeRils kgt dhe 6t &ﬁﬁfa%ssk@lfl ifihk aﬁ%dlg ?%c'o Ze aée)ﬁf%ﬁg )gmterest or value

and ubI | cations, cited above
i nodhgparacdar d@yltep(emmnh ¢hat EeMBIORSs prSerited. ébrrexhrmle, if\is often

SR T O -

Of sirvB& i fRS ideh @] Yresults. 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.

25
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.
30

102



added 14 g (104.5 nmol) of NaBH4. This m xture was
stirred for 30 mnutes at 0 C and a solution of 25 g

W@ boone 4393 PCT/US2004/011765

3- (3- benzyl oxy- 4- met hoxyphenyl ) - 4- ni t r obut anoate in

500 15 mneffoldetHs Was ihd esliowing Rxa rﬁ;[ﬂ%s glll(tg‘rﬁ &afti are set forth

of Ni Cl2-6H20 was added to the “reaction mx ure,

f omh@mdteldyn dtge@ elsipgirand omless othemali$e indicatad, ab partgand percentages
(243b ét NaBH4. The m xture stirred at 0 C for 1

hotfe PYFien 150 g of K2CD3 was added in one

portion. The m xture was allowed to warmto anbi ent
tenperature and stirrin continued for 18 hours. The

5 sus pensifb@'l entirg discloseree dg alhepnlightiensppatenss andpullisations, cited above

10

15 4

20

25

30

000 of OH and concentr at ed.
Th% res éqﬂeherngaqgngoa%%lﬁ BO"Ht of EtOAc and the

organic fraction was successively washed with 200 nL
of H2O, 250 nmL of brine, dried (Na2S04) and
concentrated to a solid. Tr iﬂmwm

hexanes/ Et OAc provided 13 g of the desired product.
An additional 2.3 g of product was obtained by
exintaahédigtetAie aqueous fractions with Et CAc and

combining this with the trituration 25 sol vent,
cotrEbRepaxlprg4anethexyrhenyDiZpyolidoms oac/ hexanes.

Cocis) “BE i3S I J ol figl BERILL o VT bR was siowty

( belded 18, (164.3 4n1ta5l) o2NABH3. 8Kisbixtudbhvas stirfé #r 530 nfifiites at 0 °C and
2H), 3. 28f( , 1H), 2.70-2.63 (m 1H), 2.42- 2.35 %
1|.@ solutlon of 25 g of methyl 3-(3-benzyloxy-4 -methoxyphenyl) 4-nitrobutanoate in 500

f |
vvas pr epar eg%% aﬁaéjd gr ?ngnlga 2')%nnep)6f%\{a% zpéﬁ ( Wlf‘%g‘{]d%d to the

n%hmion%@&ra&bﬁwm(by %dlcfw p@rltlﬁﬁfﬁillb@mﬂilﬁﬂ&ﬂ 9.2 4-(243 mmol) of
ni_trobut anoate. 103 WO 2004/ 094375 PCT/ US2004/ 011765
| a3 Ha il g mixgure stirred at 0 °C for 1 hour and then 150 g of K,CO; was added in

c‘n% p?}‘tgdh( X%m éi‘l&‘?lhp Q%Y Qﬁgxgé{cl ‘20 \garﬁ}/ {ora?nblgr%%mperature an s%mng

4 -doBtilesdzipt 0% fouks WETh@mpmm wasflpyted ﬂirdmghrhepad%f@eﬂte washed
350, ng of 10% Pd/C in 50 nL of MeOH and 10 niL of
ith 2 {980 SHaREMeOH andmeneeniistngy dihegetidercyapiokesip #p2000 mL of

O%C%Hrtﬁe orgaﬁia rﬁa’éﬁ&{ fa ﬁggs ‘%’g{) );theg F‘ggﬁ%obfochgt" 8‘5 gIZO, 250 mL

concentr eavi ng
maif érine| driedeNas0 3 undh cdinmentﬁtetmni esolil. Trhmatigh wath hkkhnes/EtOAc

Hg/)'?o aé)do 1 %Bth@dlesu%i:pf glp.qg 2A§1Hfidlt@l’l€]026% égof %E(Bdu\c]:’évzwobtamed by

( %xtr%’f‘)ng tﬁc 4 ue@hs ﬁl_’éciﬁmé Kath E’tU)Ac él@%&‘fb&tgn% ﬂﬁ%Qgﬂ l_1}eltlfptura’uon

1|-s|p],ve12t; 4@1((ed’uiat1ng:anﬂ6rlﬁl;ratﬁlg(wut-]zEtOA:b/hexanes Total yield was 15.3 g (74%
yield). "H NMR (400 MHz, CDCls) & 7.44—7.26 (m, 5SH), 6.87-6.70 (m, 3H), 5.75 (bs,
1H), 5.14 (s, 2H), 3.87 (s, 3H), 3.70-3.50 (m, 2H), 3.28 (t, 1H), 2.70-2.63 (m, 1H), 2.42-
2.35 (m, 1H).

4-(3-Benzyloxy-4-difluoromethoxyphenyl)-2-pyrrolidone was prepared in a
similar manner starting with methyl 3-(3-benzyloxy-4-difluoromethoxyphenyl)-4-

nitrobutanoate.
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4- (4-Di f1 uor omet hoxy- 3- hydr oxyphenyl ) - 2- pyrrol i done
was prepared in a simlar fashion starting wth
wa2q03/0hBnyyl oxy- 4-di f | uor omet hoxyphenyl ) - 2- pyr PCI/US290€011765
Exanple 1 15 _
4- [ 3- (4- Chl or ophenoxy) - 4- met hoxyphenyl ] - 2- pyrrol i done
'-~O OON C A mxture of
4- Iiehmediate/B 4- met hoxyphenyl ) - 2- pyrrol i done (63 ny,

RS T T A S

tri et hyhafixige £33 g1, @mﬁlomti’)—Beﬁ O£ et %evr\léfg-}pyrrolidone

m ) and snmall anmount of nol'ecular Sieves Is a
St oant 330 mg of ot/ C e AP erlaeiMeOHAINEI0 hB df GlH,El, Wikeshaken on a Paar

commbhfris’ o bRl BhwSTrb Fudis vagfleed Biplncetitc and

dl @‘cﬁﬁéntf%ﬂed 1Ravdfig 014 ©fooet Wid) 3¢ 8huab A W?e?ll'h%%uch for Examples 1
successi ve ¥ wi th saturated aqueous 25 sodi um

b| félambﬁatfé (BOONEmM €Dl )Ne6.8P(s, i1H) caT9 ¢ TbY. sf}mam) 6.70 (d,

B PO OB, TR0 s Culh 078 Bt Y 567 (cos bt 1),

10 4-3.30 (t, J=8.4Hz, 1H), 2.71 (dd, J=16.8, 8.8 Hz, lH 2.49 (dd, J=16.8,9.0 1H
(4- chl(oro henyl gxy) - et hoxyphen¥|) )-2 pg o{ dﬁo illgf )

NVR ( 30B( ﬂUO@IIi@PXB--? hB’dMypU@ny]l):?.-QyﬁohﬁqneZNéﬂ) preﬁar@d% in a similar

s petien fatoBby skl bl bosicr e broupbbing aapmoliene

9.2 He, 2H) 583(b 1H), 3.80 (s, 3H), 3.72 (t,

)8 4 Hr, 3.65-3.62 (m 1 H), 334(tJ—84
HzE,&i!H;l,Lzﬁs(dd J =16.8, 8.8 H, 2.41 (dd, J

} The ounds were
15 pre -é %&oﬁog&m nﬁ:%fr pélﬁn Jtl '%&F&? di fferent
aryl boroni c acids and ar I Vi nyl bor oni ¢ acids: A
4- (4- Met hoxy- 3 - phenoxyphenyt™-2-pyrrolidone B.
4- [ 4- Met hoxy- 3- (4- met hoxyp xy) phenyl]-2-pyrrolidone
C. 4-[4-Methoxy-3 -(3-theny pRepyl ] - 2-pyrrolidone

10 D .
4-[ 3- (4- Fl uor ophenoxy) et hoxypH\ényI ]-2-pyrrolidone
E. 4-[3-Cyanophenoxy- 4 hoxyphenyl ] - 2- pyrrol i done

Cl

A mixture of 4-(3-hydroxy-4-methoxyphenyl)-2-pyrrolidone (63 mg, 0.3 mmol),

20 4-chlorophenylboronic acid (61 mg, 0.45 mmol), copper (I) acetate (54 mg, 0.3 mmol),
triethylamine (152 mg, 1.5 mmol), dichloromethane (3 ml) and small amount of
molecular sieves is allowed to stir at ambient temperature. After 18 hours, the mixture is
filtered over celite and the filtrate is concentrated under vacuum. The resulting residue is
dissolved in 30 ml of ethyl acetate and washed successively with saturated aqueous

25  sodium bicarbonate solution and brine. Purification by flash column chromatography
(ethyl acetate/hexane 1:1 to methanol/dichloromethane 3:97) gives 26 mg (27%) of 4-(3-
(4-chlorophenyloxy)-4-methoxyphenyl)-2-pyrrolidone: 'H NMR (300 MHz, CDCL) &

7.24 (d, J=9.2 Hz, 2 H), 7.03 (d, J = 8.4 Hz, 1H), 6.95(d, J = 8.4 Hz, 1H), 6.87 (s, 1H),
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F. 4-[4- Met hoxy- 3- napht hyl oxyphenyl ] - 2-pyrrol i done G
4- [ 4- Met hoxy- 3- ((2- phenyl ) et henyl oxy) phenyl ]

WO 200pp94303 | done H. PCT/US2004/011765

5to a

4-[ 4- Met hoxy- 3- ((2-(4- chIorophenyl)ethenyloxy)phenyl]
- 26/%8(d, 91+ 9ONg, @)TB‘%N@F’H{)&B%O ] 9Pf§f(ﬁ s 4 BT 3.65-3.62 (m,
conpounds 1isted above can be obta ed rough the
uséHpf3.3p(t £ a1 8.4 B 1 HY.2.68 &dd Vgl it &S ikl i;Her Abg/(dd J=16.8,9.2 Hz,
con ntional resolution techniques such as chiral
HPLT/" Exanple 2 20
4- (3- G nnanyl oxy- 4- net hoxyphenyl ) - 2-pyrrolidone o N
Diiso %P | azodi carboxylate (61 ng, 0.6 nmol) is added

’E}m ﬁ@wmg@pmpopgds were prepared in a similar fashion starting with different

h Lid 63 ng, 0.3
B e N T S S T C SN g
t r Aphie@yMepoasBrpitpotfifiénly-2-Qfoliasad ) in 3 nm of

tetrah drofuran and the reaction mxture is stirred

at B7 dH-ié-Mgthogy-316-methesyphepexyphmayllok-Ryplidsmgcedur e as
' ”c1315[4‘?’1geﬁn%§?; @ﬁ?e?}yf)g pﬂggﬁ?ﬂ p%ﬁﬁgne Example 1

i el

10 4 D34c[3n(maﬁubmpherfbxly)}tlhm¢h@b©hw})1} zppmbn@dmaione 1H

15

20 |

25

CDC13) 6_.7.40 (d, J= Hz, 2 7.31
“@ ﬁﬁeCWhe@W- -me@sxmenyl}Z pzyrgahﬁz v

(1 E%”' HPABRA Binaditpy it Apdridopl. 1 047
3 87 4([§—M§ﬂ=l)3x¥3 ((%—phcﬁn}d)fltzlﬁen?loky),p_}l{iﬂ-ﬁl]f le'ﬂslyﬁéhﬁorf&i (m
ol 4 ek 3T G barioheny hsnp o TRhey b Toridosey

th di '
\-Mp r opy : %@i%eﬁﬂ&ﬁe?{ﬁgg%hé r? § ﬁ%c_e 141.1 %é;brné%b ufl%ﬁééfg‘!ﬂ ?%}‘Jg Cah be obtained

4.- throulgh ttivoseg-of opBegdlyaactive Staltblmgyﬂlzam‘;/a)mmde:@nvﬁmmnai msolition

one C. 4-[4-Met i ndanyl oxyphenyl ] - 2- pyrrol i done
eﬁ/& %ff t/lili;{‘g chl or ophenet hyl ) et hoxy) phenyl ]

-2 pyrrolldone E. 4- [4-Methoxy-3

- (1% (4- met hyl phenyl ) et hoxy) phenyl] -2-pyrrolidone F.

2hoxy-3 - (2-(2-thienyl) ethoxy)phenyl]

4- Af @/%'fthn%a :%'-jﬂ%%ml}eggﬁ&-wsrg{iﬂg&g,) phenyl ]-2-pyrr

ol i done

Diisopropylazodicarboxylate (61 mg, 0.6 mmol) is added to a solution of 4-(3-
hydroxy-4-methoxyphenyl)-2-pyrrolidone (63 mg, 0.3 mmol), cinnamyl alcohol (43 mg,
0.3 mmol) and triphenyl phosphine (157 mg, 0.6 mmol) in 3 ml of tetrahydrofuran and

the reaction mixture is stirred at 70° C. After 12 hours, the same work-up procedure as in
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H.
4-[ 4- Met hoxy- 3- (2- (4-fl uorophenyl ) et hoxy) phenyl ] - 2- pyr
WO odosaiones | . PCT/US2004/011765

4-[ 4- Met hoxy- 3- (2- (4-pyridyl) et hoxy) phenyl - 2- pyrrol i do

NeEyample 1 yields 70 0%) of 4-(3-cinnamyloxy-4-methoxyphenyl)-2-pyrrolid
aml\}éteho};(lg ? mg(ﬁ:{ t)eotra(hydrofuyrar%,y | oxy) pl%’g y]l) pznmone

yr&IdSINMRr(éOO Mmz}qnmm ﬁéwdsf%68Hz 2H), 7.31 (¢, J = 68Hz 2H) 7.25 (d,

(? i %I\f’ei{ﬁoﬂ% fur %3’7&2%“12% 7é§ ﬁ% glaqu, fm,zua,fsm (b, 1H),

I
NEA R 62‘%?) Fopoxs) AT T2 5 i [P0 (. 18D

5 N. 335[(%J 8. &ﬁzylH).( 2- ( 3- et hyl phenyl )et hoxy) phenyl ]
-2-pyrrolidone 0. 4-(R)-[4-Methoxy-3
-(3-(R) -tetrahydrof uranyl oxy) phenyl ] - 2- pyrrol i done P.

4- ( S)rhelttideinB R¥¥pdundsdvere prepared.in a 51m11ar fashjon startm% with different
-(R) - tetrahydrofuranyl oxy) phenyl] -2-pyrrolidone
Q alcohols

D)?lr (%'4 3@%@‘%&}’9 h%{g%y%)iyi %ft@rw?rﬂé fu rl? gyrl,y‘%}%)dlggg nyl ]

10 - (§) 4t tM@ﬂMsdygt(gt@ﬁﬁylomil@htﬁ@yﬁﬂeny@zppwfdli%héione S.

t hoxy

c HdﬂrMﬁt}lPﬁ)é‘@ﬁ@@@M%n’thn}@ byyirolidagene T.

R A T

30EV4 [4- Methoxy—3 (2 -(4- methythellyl)ethoxy)phenyl] -2-pyrrolidone
4- Vet hoxy cl ohe nmet hoxyphenyl'] pyrrol i done

441[4rMﬁéh<Pf65<§r( (2-tigensiethorminfeyylELinyxipliders lz ] 1768

55 A5 498 I, ALAR T LR B

Z{p?ﬂ mMetdiom}eS X2- (#ﬂl{oﬂoﬁﬁbﬁﬁ%oxﬁf)%henyl] Z2-pyrrohdone

rro I'i done

401?24 B%Mﬁwxép&c@ @5&%@1@@%&&@%@%1

o R R ity gro e O RRSER VRIS ) e

nyK] 4—[Q—M9thoxy Bdﬁ)-rﬁ&) te&a]BBlrofurany:]oxy)ﬁhelta}tf]l] 2-pyrrhol1r(]10ﬁ ,.
20 4L DR PP e Chc el st Py -2

e e R R e

?N pil#-MNethore3 m@m@lph@lybnmnxy)ph@ms] Z}pyrrahdnnec

CSPPGURE 5 0D a0 A SRS et AL

I(i| gﬂ\é@ ?Xp:nmetﬁogml-@tqmnenﬂ@amﬂuqﬁﬁax%ﬁéhﬂpz ShibBione

25 5 Q4B HoMET B e b BpgirauistiongyipxPpbmsilsb-pantidone
R. 4~(S)-[4-Methoxy-3-(3-(S)-tetrahydrofuranyloxy)phenyl]-2-pyrrolidone

S. 4-[4-Methoxy-3-cyclopropylmethoxyphenyl]-2-pyrrolidone
T. 4-[4-Methoxy-3-cyclobutylmethoxyphenyl]-2-pyrrolidone
U. 4-[4-Methoxy-3-cycloheptyloxyphenyl]-2-pyrrolidone

30 V. 4-[4-Methoxy-3-cyclohexylmethoxyphenyl]-2-pyrrolidone
W. 4-[4-Methoxy-3-(2-cyclohexyl)ethoxyphenyl]-2-pyrrolidone
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0O N A mxture of

4- ( 3- hydr oxy- 4- net hoxyphenyl ) - 2- pyrrol i done (42 ny,
w@2@40093ry, 20 3-phenyl propyl brom de (44 ng, POI/BR2004/011765

nmol ), potassium carbonate (83 ng, 0.6 mmvl) and N,

\- o, IR LT HRRRITE lordcRtyBhbihbSyHeh PNt fefoRibhé at 100

C. After 18 hours, the  reaction mxture is cooled to
25YT . 4-[fMetiuixyeB-¢ xeldliekyloxpohenf ]-2apdralldonéi | trate i s

o1 Do e A2 oy e B loppr et phictidehe
( 3A£Ahenyl[@fmﬂ%ﬂb}neﬂgﬁgtj;gpgggq@@mymmw 084;') p@%ﬂ%; ) g}ig’nolidone

NMR (300 MHz, CDC13 )34-7.17 (m "5 _
5 J=BB: 4 #i4-Diflporogieit®xyed-(23eyclghemylethpry)phenylp2 qyrrolidhne

. b . 4.0 , = 7.2 \ . 84 3H),
5. 6E. { D14 Dihugrbpthoi-aptfendeiy fonehynyd-sVieeond
2001, 09 i LSRR SvB-B -
T DO g DIRTIoHIeRARS D) Ebropdinididtohimyl) Hpdtolidone
Hz, 2H), 2.47 (dd, J=16.6, 8.8 Hz), 2.20-2.13 (m

2H). Th ' : 0 a .
oi i 1 ar TP Spalt QpnfRRE AT FubaRA Ael BoRs qapybe obtained
10 brihroughshangt @lopyitalbr ey deﬁﬂin@.m?{e%ﬂs debyeoniedtional resolution
- (2- phenyl et hoxy) phen I@-Z- pyrrolidone B.
4-‘(5%1?1?1@%6]%@}%%}1%3@ 1@1{#1% |- | -prop
oxy) phenyl ) - 2-pyrrolidone C.4-[4-nethoxy-3-|
1- (3- phenyl - 2- propenyl ) oxyphenyl ] - 2-pyrrol i done D.
4-[ 4- met hoxy- 3
- (R-cyc) qpr opyl et hoxy) phenyl ] -2-pyrrol i done 10 E. .
4-%xy- 3- (2-cycl opentyl et hoxy) phenyl ]-2-pyrrolid
15 ONgL(4-Methoxy-3-ph loxyphenyl)-2- lid .
4- [ Sl Dief I (l)}f)yr or‘?afﬁ%&“;}’-ys"-"gﬁc?%yp)em%f‘_\}"p é)rlllyel ]-2-pyrrolido
ne G
4-[4-Di fluoronmet hoxy- 3-¢ycl opbut yl met hoxyphenyl | - 2- pyr
rol i done The separate €na mers of racem c conpounds
i sted above can be obt %I though the use of
optically active starting materi Oor by conventi onal
resol ution 15 techni ques such asNchiral HPLC. Exanple
4
(4S)-4-(3-Cycl ope
orob enzyl)-2- pyr

oxy- 4- met hoxyphenyl )-1-(2,3-diflu
done o -0 N

A mixture of 4~(3-hydroxy-4-methoxyphenyl)-2-pyrrolidone (42 mg, 0.2 mmol),
20 3-phenylpropyl bromide (44 mg, 0.22 mmol), potassium carbonate (83 mg, 0.6 mmol)
and N, N-dimethylformamide (3 ml) is allowed to stir at 100 °C. After 18 hours, the
reaction mixture is cooled to 25 °C. The solid is filtered off and the filtrate is
concentrated under vacuum. The same working up procedure gives 47 mg (72%) of 4-(3-
(3-phenylpropoxy)-4-methoxyphenyl)-2-pyrrolidone: 'H NMR (300 MHz, CDCl5) 6
25 7.34-7.17 (m, 5H), 6.82 (d, /= 8.4 Hz, 1H), 6.78 (d, /=12 Hz, 1H), 6.70 (s, 1H), 6.02 (b,
1H), 4.03 (t, J= 7.2 Hz, 2 H), 3.84 (s, 3H), 3.75 (t, J= 8.8 Hz, 1H), 3.63-3.55 (m, 1H),
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\--P 20 F F
4- (3-cycl opent yl oxy- 4- met hoxyphenyl ) - 2-pyrrol i done

W@ 1@3/09375 0.4 mmol ) in 2 mM of N, N-dinethylfoPeEDbze4/011765

10

15

20

25

and 110 | of 15-crown-5 is treated with sodi um hydri de

(26,381, J&= &AL H)Wger nLigr { nf_

te grqature Afte? 3 h{)urs E%}B ?‘g&&s‘} 19,838 iz 2HD), 2.47
anld-¢,18ehta) 2W0eh 12 (185 ZH)‘I uor obenzyl broni de (166

ng, 0.8 mol) in 2 m of tetrahydrofuran. The

resulting mxture is allowed to stir at anbient

te n’p&&ﬁtfun&wﬁlgfcoﬁlpotﬂﬂérﬁere i!)%al@d nggl g'ﬁlwlfaﬁﬁcﬁ'} %%.r? ing Svith different

added, fol |l owed i ce wat er
10@.‘/%3@@0:;111@9&@%@%@3&1@@4/ 011765 usual aqueous

crroraranP i G bRk agondte 1o give 112

ij( ZC(%Meﬂhoiy—G%B%rh@hf/lL Upfopbe ?Méﬂy‘éﬁ ?)gfrolé%%nee 1H NVR

cy ent y] oxy- 4- met hoxypheny
3@0 1%?12“ t3) 1-6-phaw Z@IQI&H(S’BDX@H)BnyIQQWCmdoﬂe 8.1

W4 im&ggg,% 3 ?21 ﬁél’ dogogﬂ%x@%nth%ﬁ@gdom 3.68
(5. S¢4-thethdy;3- myclfﬁoejiié’ch&?) bﬁpy&,lgﬁ,ngdd J=

9&'6 434%'3@0@119@423 - Pentozypimlyl]%pjmohcﬁh)a =
1.70
pfzpg%igﬁP&&3H§?%FV£§S%L§ﬁL§m% 8§ﬁ$% lg@g?ent

4 10 The separate enantiomers of racemic comrpounds listed above can be optained
4- met hoxyphenyl') - 2- pyrrol i done an

|tute
8F$ @’ cjuse R?lcaﬁYﬁ%trVérﬁam%g wateriais| or oy seidesioagidtesolution
alté%lﬂngﬁésoéﬂcﬁ &$ chital HPLC
(3- Cyclopentyloxy 4- met hoxyphenyl ) -1-(2-nmet hyl b
enzyl) 2-pyrrolidone B. (4S)- 1

- ¢2- Chl or obenzyl ) - 4- ( 3- cycl opent yl oxy- 4- net hoxyphenyl)
€
i done C

g g@lffﬁé%ﬂi?gt?gggi@l%ﬂﬁngﬁﬁ@ﬁ ?—Q% gtcﬁhﬁ)myobenz SE %Pohdone

- Chl or obenzyl )-4-(3
-cycl opent yl oxy- 4- net hoxyphenyl)-2-pyrrolidone E
(4S) - 4- (3- Cycl opent yl oxy- thoxyphenyl) 1

- ( 3- net hoxybenzyl ) - 2- Q¢

(4S)-4-(3- Cyclopentylox -4- netho Qhenyl) 1-(2-nitrobe
nzyl)-2-pyrrolidone Siiz
(4S)-4-(3-Cycl opent yl 4- netho &l yl)-1 -
-nitrobenzyl)-2-pyrrolidone H
(4S) - 4- (3- Cycl opent yl oxy- 4- net hoxyphemyl ) - 1- (2-fl uorob
enzyl)-2-pyrrolidone 20 I.
(4S) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl ) -1-(3-fl uorob

(49). 4 (3G A GRS on BN BB BRERY o £ e QoD in 2
anlzaf] ZY ]‘@dplyevthyilfordmnﬂde and 110 pl of 15-crown-5 is treated with sodium hydride
(20 mg, 0.5 mmol) under nitrogen at ambient temperature. After 3 hours, the mixture is
cooled to 0°C and treated with 2,3-difluorobenzyl bromide (166 mg, 0.8 mmol) in 2 m] of
tetrahydrofuran. The resulting mixture is allowed to stir at ambient temperature for 6

hours. 100 ml of ethyl acetate is added, followed by 100 ml of ice cold water. After
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K.
(4S) - 4- (3-Cycl opent yl oxy-4- net hoxyphenyl ) - 1- benzyl - 2-p

W@ eooslodone L. PCT/US2004/011765
(4S) 1- (4- Cyanobenzyl ) - 4- (3-cycl opent yl oxy- 4- net hoxyph

fhe dade product is purified by flash column chromatograph
(aly L BBl BpUSIRRs S o faptied by Sush ol shpprgioataphy

r o(ml’(}hylbd“taﬂn/&lﬁkaneﬂ 1pt6 gower Y@ g 6N E 1-(2, 3 dlﬂuorobenzyl) 4-(3-

t?ycﬂcﬁna%%é@é%%f%@% If/y{l m&&f ﬁﬂ%fml(wélvﬂ{z CDCL) 8 7.18-
romeﬁmr %J’H%Gﬁ%) RETLE. PXY%: f%mt%ggygh%whk, fexf, $:ds s f 1%, 71-4.69

2- pyrroliddne

5 (4@h; IH)( 8.66-(BizH); 881 (936HEL. 6 (thény) HzALIIB 3de3.6pens Ji), 3.29 (dd,
Ogyfﬂgs@”%g?ﬁ g ad s RYE R0 1) D5 RLIY 0B £ s, 11,
(48ho4- ’ngsb%ﬁk)qpﬂﬂ xb%m met hoxyphenyl ) -1-(3,4-diflu

or obenzyl yrrolidone
(4S) - 4- (3-Cycl opent yl oxy- 4- nethoxyphenyl) 1-(3,5-diflu

?Lg? e@é%l%ﬂ@é@?érﬁ{@%ﬂ}?‘% N PFFQ?-WS&@ B ﬁgw%r)fasp?nzstﬁmag #yith different 4-

10 oOf %bﬁfb%ﬁhﬂtedg RYL4-RletdRPShenyh)-2- %yrrohdone and reactm it with different
Cycl opent yl oxXy- 4- ret hoxyphenyl )-1-(2, 6-diflu

or@m byonzidps/andodlkyl bmemidgs:U,

(48) o (20 L 8 0o b ELUOr Q080T 14 S S ABERAN- 2 ridone
(49) (%(ﬁ(mﬁlo@@@ﬁkwb% @Cméﬁ9%xﬂ’mel‘ﬂﬂhbxﬂpﬂeﬁyﬂ 2dphhdlidone

or obenzy Eﬂrrolldone

(49 (‘.@(M(‘P@h ehengylydriZyayylopentlogydrppdarypheryl) £-pyatdidone
15 O RN B Cneentdeyriensyymtsppl pmgidone

r r]@l I(d@%(ﬂ@ydlopentyloxy 4-methoxyphenyl)-1-(3- methoxybenzyl) -2-pyrrolidone

%cl opent yl oxy- 4- met hoxyphenyl, yl-2-p
yrl? o|(4§}rﬂ1@ yclopentyloxy-4- methoxyphenylf)l (2°ni robenzyl) 2 pyrrohdone

(4§) @%(ﬂ?&l8ﬂ%§l¥kﬁﬁyméhg%;pﬂwptﬂ-?@-\ﬁllt)rob]engﬁsfél—p%ro%ﬁone

rroli

(49) (@(@(myélfpgmylykpxmdhmhaxﬂp €2 yfluprdben 2yl tpyocyidone
rol i done

20 : hyII%S)(%P%&}WIBB%ﬂw%@n%hW@PHM}shéaﬂupr@epéﬂbﬁmomone
e iiceuCyidenty, ooy e i

engy ()52 ByCydbpehdylexy- 45nmxyphenyl) 1-benzyl-2 pyrrohdone

o o2 SRR L S ST b G

L
TP S e o

25 henyl ) -@ayjidend | done
N. (45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-trifluoromethylbenzyl)-2-

pyrrolidone
0. (45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(4-trifluoromethylbenzyl)-2-
pyrrolidone
30 P. (45)-1-(3,5-Bistrifluoromethylbenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-
pyrrolidone
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G

(4R) - 4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- ( 3- net hoxy
whewzph472- pyrrol i done 20 HH. PCT/US2004/011765

(4R) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl:) - 1- (2-ni tr obe

|
?Z g) )(43) @;(gr cld%@ﬂt?lo x4§/ mzthr%( %e)lgyl[gheﬁ Af dlﬂuoz%beﬁﬂl? prgrrohdone
nzR )(43)—ﬁ>5(31(1)101a1bemtgloxjfj4 -methoxyphenyl)-1-(3,5-difluorobenzyl)- 2-pyrrohdone
éﬁ g”(?lS)Zg 6%3’8&{1)’ l OX %th%%fp en ¥B I‘ie&y A )dlfﬁlogozbenZ}lfi?Z -pyrrolidone
(4R) ?sj ?(%k%?eﬂ&wﬁwﬁétmmymemé HifhrotcbehbyRbRWrrolidone

d 25
5 (4153/ ASY- &(Zs;fdaﬂqrplélﬁﬁ%@hml)fﬂe(%wo}mewayﬂmeﬂhﬂmmmﬂ 2-

enzyl ) - 2- ol i done
(4R) - 4 }g%&;i Spent yl oxy 4- met hoxyphenyl ) - 1- benzyl - 2-p
yr V0| HSPMEﬁWcIo entyloxy-4- methoxyphenyl) 1- (3 4- dlchlorobenzyl) 2-pyrrohdone
4- Cyanobenzyl cl openty %/ 4-net h oxgl
)(4&). wzll—f@fr—B@gﬁl@enzmb 4 cyc opentyloxy- -me hoxyphenyl)-2-pyrrolidone

(I8 ot S0 AL SRS o b

10 (4R) (4S)€4B(mfclbpaﬁym9wméﬂ1wﬂmylmh ety -2 p§Bokiddnk! uo

rorret hyl benz rrolidone 110 WO 2004/ 094375
-@%/g?pegnty&y 4-methoxyphenyl)-1-butyl-2-pyrrolidone
ARW- 4- - = ol A-1 B .
gogé hy@ 3 PG A AR AR ARANY A2 et ybihy ! HByrrolidone
(43)3 1- (43)-8-B+Gydlogentidorbhiehdxgphsiy))- {1-BhenytbapgiM2ypyrrolidone
4 %)&épgﬁ‘g%g%ﬂt)ég§y- _r s I done iﬁ%%;-meihylbenzyl)-2-pyrrolidone
di fI

15 (SR?“ 4 (3O F@%@ﬁ%@f?’%ﬁlﬁﬁ%@%&@gﬁgﬁy BECR R

or obenzpyyryelRlongyr r ol i done UU.

( 4]g%eﬁz§/4%)) CIN@J Q@e%{ﬁé{l@%gfﬁ—i% g‘;{}ggé%ﬁg)?y ylr%etﬁmgyp’heny 5 2- pyrrohdone
(4. ﬁﬂﬁ(@ﬂ;ﬂ&g@éﬂz 1 5=y VW%H@MMH%MO)(%K%% - {rktidone

orobenz pyrrol i done

(4@§3 4- éﬂ)@y@k@y&émeylbdwamhmb@héhw(amelhowbs‘n&yl) -2-pyrrolidone
! or GBS BisBRy Ry A St aspelh Ponfo ey e ymotidone
Xy]mheny44)e-)21 (3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-nitrobenzyl)-2-pyrrolidone
JI. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-fluorobenzyl)-2-pyrrolidone
KK. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-fluorobenzyl)-2-
pyrrolidone
25  LL.(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(4-fluorobenzyl)-2-pyrrolidone
MM. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-benzyl-2-pyrrolidone
NN. (4R)-1-(4-Cyanobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone
00. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-trifluoromethylbenzyl)-2-
pyrrolidone
30 PP. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-trifluoromethylbenzyl)-2-
pyrrolidone
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pyrrolidone YY.
(4R) - 4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- (3, 4-di chl

Wo@e@bemsys ) - 2- pyrrolidone ZZ. PCT/US2004/011765
(4R) - 1 (4 t est - Butyl benzyl) - 4- ( 3- cyclopentyloxy 4-met h
0X 423% 1BYET bk FAnReR Y ph 4-tyif ;
(4 4 ) ( 80 %flffgxyfj e ﬁﬁ)oéy eny ( uoron}et}?rlbenzyl) -2
r r ol i dopmo

10

15

20

25

30

i dgéﬁgqg&glsgnﬁ/ulo%%ethyﬂertlz@%xg( %1 %}nfé/log)entylg)r(}(/)-a-metﬁoxyphenyl) 2-

(4R) 4- hpr&donepent yl oxy- 4- met hoxyphenyl) - 1- but yl - 2- py
rrol i done DDD

(48%- 4- (@)éy@i Spdopantdnyy-4-mehorypheitdry (3 ,44difl@enobertnyly2-
et hyl) - 2- ol i done 25 EEE.
(4R) - 4- g?%i}{é) Spent yl oxy-4- met hoxyphenyl)- 1

- (BTphe)enzy c)lo%en%%i}ohln‘i’&ﬁ@( E&ﬁq) 1- ((3 ,5- dlﬂuorobenzlyl) 2-

4-( 3- Cyclopenty 0X nmet hoxyphenyl) 2- chl or o-
orobenzyﬁylgbnﬁyrrol|done GGG

Car iy g R0 QI a4 BRI DRXNBRENN 1 2 A LRSY gnazfyB%-
4 (3- O/pyrﬁﬂﬁlbhyl oxy 4 met hoxyphenyl ) - 1- cyanonet hyl - 2- p
yrrolldone 11 -

-y op@m@ﬁr(é;&ﬁom%@sw‘ﬂymﬁ}qwhmw)d%6 difluorobenzyl)-2-

| d 111 WO 2004/ 094375
o) Usdbs BTies 90

4- WW%@WMG(GBWW&%(WWMHM)% (243 e exlydae i3 0-
I done -

1)-2
yq)/cl o%ﬁ{o&fi% 4- et hoxyphenyl ) - 1- (4-chl or obenzoyl) 2
I
pXXr 0 Mﬁ?nEQ Ciftbro-4- ﬂuorobﬁnz)%/))pét1 é3n }Ic)lc_)ple_npﬂc_))ﬁlz- 4-met en Qfge?nyl)-Z-

4- (3- Cycl opentyl oxy-4
) - 2- pyrmyotolidome  MVM

4-_)(62 (gk%ﬁ&gté/yc?op%/:ntylor)rclglE -m oQ%pWen%rl) 1 ? en%l?c lorobenzgflr) (.’)2-

(4R) 1 ygr,oﬁd&é‘| uor obenzyl )-4-(3-(3-(S)-tetrahydrofury
| ) oxy- 4- et hoxyphenyl )- 2-pyrrolidone 000.

(4. - 1(¢R)- 13J(’&)ltefﬂt-@cut}dlbmuzmél)63433(c3>p(eﬁty1c&)y-4-meﬂwlxy;ih@fymgf
| ) oxy- 4- msiﬁ phenyl)-2- pyrrolidone PPP.
(4R) - 177235 Iuorobenzyl) 4- ( 3- (3 (R -tetrahydrofury

| AKX 44Rp1I BDE%I@ Bivth dox lﬂmamex Y08 HEY yrrolidone
(4 1 52 3- | uoro enzyl) R) tetra dro ury

Hid%yelepastyloxy#- mythp@mm 1-propyl- 2-pyrrohdone

CCC. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-butyl-2-pyrrolidone

DDD. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-methoxyethyl)-2-pyrrolidone

EEE. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-phenylbenzyl)-2-pyrrolidone

FFF. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-chloro-4-fluorobenzyl)-2-
pyrrolidone

GGG. (4R)-(3-cyclopentyloxy-4-methoxyphenyl)-1-methoxycarbonylmethyl-2-
pyrrolidone

HHH. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-cyanomethyl-2-pyrrolidone

HI.  4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-cyclopentyl-2-pyrrolidone
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RRR. (4S)-1-[2-(3-Chl orophenoxy) et hyl ]
-4-[ 4- met hoxy- 3- (3R) -

wa edonampds of ur anyl oxyphenyl ] - 2- pyrrol i done 15PE86S2004/011765

10

15

20

25

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1

( 22220443%%5 leéJ(y %34Rn{%glg¥?%%y ggof ur aniﬁox o%lgl—lz]_p}imhdone

Th 0423 CWIQP@WYW%HNWO?EPMD B(‘bwloﬂibl%ﬂamy?d tﬁﬁéohdone
{ ner r n | e

AbBVE o ar e BB e bR NG LB P OBHOr DA Pyolidone

acHMFL. 81(3-Uycllﬁ>eﬂ®lc&&1@h§tlﬁ&yﬂiéngl ?\élﬁa&gﬂ@b%own@

resol ution techniques such as c
5 NNN.-et4fdi- @g%plﬂuorobenzyl) -4-(3-(3-(S)-tetrahydrofuryl)oxy-4 -methoxyphenyl)

(4S) - 4- %?’Xﬁ ﬁ ntyI oxy- 4- met hoxyphenyl ) - 2- pyrrol i don
e-|-ace aci o NO O 112 WO 2004/ 094375

PCIDOUSZ@GMQI;BmﬂluoWeBZ‘}I’I) @{@(3 45)- fétrafr‘y)’dibﬁ?yl)oxy— 4-methoxyphenyl)-2-
ent yl oxy- 4- met hoxyphenyl) - 2-pyrrol i done-1- acet ate 256(
ng, O. 712YTFH}’(§1I°)1‘3was treated with 8 m of a 1M sol utlon

of t h YN Af t
s, G e Rk S TR R ol Por S stesprypteny -
to pH R-amaolidond0 m of water was added and the
resulti m xture was extracted with 60 m of ethyl

QPR I &3 TiorpeBRHLH R el absire By horyediTaetitbxyphenyl)-
chr omatn de (et hanol / di chl or onet hane 5:100) to
give 242" ny (quantitative yield) of 4-(3-

cﬁ%&pdﬁsyﬂdh(s@hkﬁbplmnwﬁ)etli%l])% gtnggfoggm(mgsl -acetic

2. 84. 4%%‘%% (f&ﬁ%)lyloziypéﬁnt' EVHOI islope 1y, 1I(—I)m 4H)12 (d,

% .sggl? c%@) {i]? _[4%&%0@ §§3I§Eoetr§1§gdm% agagrlo?(aﬁﬁelé@-l-i%ﬂ_ago-}phenylethyl)-

8 4 Hz 2-1y#joliden@0- 1. 72 (b, 6H), 1.70-1.50 (b, 2H). The
9IRS VD LR S | L0

(48) 4nﬁe4hd»@&ah@mye§ry{)3ﬁbyﬁ§ﬁckﬁﬂaydr of uranyl oxyphenyl ) - 2

-pyrrolidone-|-acetic acid

The separate enantiomers of racemic compounds listed above can be obtained
through the use of optically active starting materials or by conventional resolution

techniques such as chiral HPLC.

Example 5 (intermediate)

(4S)-4~(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone-1-acetic acid
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Exanpl e 6

(4S) - 4- (3-Cycl opent yl oxy- 4- net hoxyphenyl ) - 2- pyrrol i don
we@2004ae8vy|l chloride o ~o No 1 20 C PCT/US2004/011765

(4S) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 2- pyrroli don

e-l-acetic acid (50 ng, 0.15 mml) was dissolved in 3

nmL of CH2Cl1l2 and treated with oxalylchloride (0.17

mol ) aMedigy] (4%)ed-( ayalorentyidsg- ﬂm@thmsfphtriyﬂ)' %qbyn’olidoned acetate (250

ami e r at re f, or. oncentr

" Blge 3 R Wb st PSR O hE P Rsm B Doreg ity droxide in 95%
f oleidhé1g ACRIFIOMHIESS, WRIrBadiioh BBItibA was 8éififle@rwit BSAERN to pH 3 and
wth different startlng mat eri al s:

5 4- %@m@:yﬁwgt@e ey pddegand ke teowliipg sriyiuye Wapsatraoted dathe6Q ma of ethyl
A E BB T organic layer was oo En FromaigaRed don

e dme%l@aﬁfo]//ﬂlcﬁfdr&hbtﬂ@ne 5:900483P}e248 m uant1tat1ve ield) of 4-(3-
4- (3-Cycl opentyl oXxy- 4- ne(?ﬁo%}l hen I%(ql %l |)r?et h(y

|p<ﬁf@%gp|e§1ty YT hBreEoBgpRAr t%pmolziopyflrmeu@ erné 'HoNMIR (300 MHz,
a-CHCR) BT Pl 4544 O ot Ong 2G4 P TR 42 . T =

10 - acR0,VIH)G RIS 4, A8T) 8 56- 3%&@1{1 2, 3.80 fady=0f 6 £H42142, mﬁz 58 (dd, J =
added t0_a solution of 1, 6-di nethylani | i ne (39 ny,
nmis1-§, &%H@eilﬂhﬂﬂ@rbf’%ﬂaﬁmﬁ 1. 50dht Alhi ng
di i sopropyl ethylamne (39 ng,0.3 mmol ). 15 After 3
hours, the mxture is concentrated in vacuo, the
resid uél“hmi&lldwﬁi:‘gcﬂoi/rq}éuhdb WekeTbrm@dd infalsi¥ar MGHEE Fithidifferent starting
50 m ,of 1 NHC , of water, and 50 nlL of aqueous
s dnefeagled

15 A. (45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-2-pyrrolidone-1-acetic acid

Example 6
(4S)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone-1-acetyl chloride

.20 cl

(4S)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone-1-acetic acid (50 mg,
0.15 mmol) was dissolved in 3 mL of CH,Cl, and treated with oxalylchloride (0.17
mmol) at 4°C. The reaction mixture was stirred at ambient temperature for 2 hours and

25  concentrated in vacuo.
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sodi um bi carbonate sol ution. The organi c phase was
concentrated and chromat ographed over Si02 to give 49

worenod/peB5yi el d) of the target acetam de:' H NVRPCB0S2004/011765

MHz, CDC13) S 7.68 (s, 1H), 7.18-7.03 (m 3H),

6.84-6. f§e @Jﬂov@lﬁg cotftpSitidd webe fofned H a sitnil® fdsHion with different starting
J=11.4 Fz, 1H), 4.13 (d, J= 11.4 Hz, 1H), 3.94 (t, J =

8. MakialstH), 3.85-3.75 (m 4H), 3.68-3.46 (m 2H),

ri Fageipprgviy - piyod B P miirefincpyt-actia shiprids
( b4RH)-(3-Ehelopaitliond ﬂ%@ﬁﬂ%ﬁ@ﬂﬁ?-@ﬁfﬁrdﬁﬂbﬁ@@'—aicé‘tyﬁghloride.

simlar fashion with different starting 25 matérials:

5A

10

15

20

25

(45)-4- (35 Cycl opentyl oxy- 4- met hoxyphenyl ) -1-(N- (2, 6-di
ne : yl)- am nocar bonyl net hyl ) -2-pyrrol i done 114
WO 2 8@/ citiirea o X34 /rhiSiR Heh¥1585(N-B2,6-dimethylphenyl)-
(4R§(-. 4-( 3- @Z}Iaoﬂgt I o%- nzt_o’hog(ygwenyl ) - fllzl\l- (‘/2) 6- di
i new%mlmeﬁlﬂh%@arwnﬁet hyl )-2-pyrrolidone C.
4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- ( 2- et hyl phe
nyl)- am nocar bonyl met hyl ) - 2- pyrrol i done 5 D.

(4R) - 4- (3- Cycl opent yl oxya4-net hoxyphenyl )-1- (N-(2-neth
yl phenyl ) - am nocar bonyl ngt hyll ) - 2-pyrrol i done E.

(4S)..4-(3-Cycl opentylo xyphenyl ) - 1- (N- (2- net
hyl phenyl ) am nocar bony t hyl

Z-py rolidone F.
4- (3- Cycl opent yl oxy- 4- oxyphe - (N- (2, 3-di fluor
ophenyl ) - 10 am nocar bonyl net hyl ) - 2npy

gl i done G

(N-(3

- chl or ophenyl ) - am nocar bonyl net hyl ) -2- pyrrol i done H.

4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1- (N (4-pyridyl)-

am nocar bonyl net hyl )-2- pyrrolidone 15 I. 4-(3 -Cyclop

ent yl ox4-3-Qyelopeityplrgayingthbx (ditefiyh)2esreviiphenydcityl chloride was

B P oL LG L g tdasito prie gy o] Grdimethshanilig. (39 me, 0.3

P MB1oBAR R R FBR PR RP IR Widopro ML DahiR B9 mg,0.3 mmol).
After 3 hours, the mixture is concentrated in vacuo, the residue was dissolved in 50 ml of
EtOAc, washed with 50 ml of 1 N HC], 50 mL of water, and 50 mL of aqueous saturated
sodium bicarbonate solution. The organic phase was concentrated and chromatographed
over SiO; to give 49 mg (75% yield) of the target acetamide: "H NMR (300 MHz,
CDCl3) 6 7.68 (s, 1H), 7.18-7.03 (m, 3H), 6.84-6.73 (m, 3H), 4.84-4.70 (m, 1H), 4.16 (d,
J=11.4 Hz, 1H), 4.13 (d, /= 11.4 Hz, 1H), 3.94 (t, ] = 8.0 Hz, 1H), 3.85-3.75 (m, 4H),
3.68-3.46 (m, 2H), 2.86 (dd, J=16.8, 8.4 Hz, 1H), 2.61 (dd, J=16.8, 8.4 Hz, 1H),2.19
(s, 6H), 1.98-1.72 (b, 6H), 1.70-1.53 (b, 2H).

The following compounds were formed in a similar fashion with different starting
materials:
A. (45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2,6-dimethylphenyl)-
aminocarbonylmethyl)-2-pyrrolidone
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K. 4-(3 -Cycl op entyl oxy-4-net hoxyphenyl)-21-(N-(3
- met hyl phenyl ) - 20 am nocar bonyl net hyl ) - 2- pyrrol i done

W.2004/094375 PCT/US2004/011765

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (4- et hyl phe

e R b etk R R it g

aT n?ca?wgmn?mﬁiﬂ%gﬁ?ﬁggmﬁenz?) i N- (2, 3-difl

l(J 0 ?% p‘fﬁéﬁgﬁbp %ﬁi’n]ﬂ%}f‘ét f%BtH%)ﬂ’éﬁﬁXﬁ/‘)q :@‘éymF@D’fH@Sﬂ@'o .

(4R - ( Safeiticaipeny M- dpFrbligiepheny! ) - 1- (N (2,3 di f1
met hyl')

uor ophenyl am hocar’bony -2-pyrrolidone P.

54-D3 (4Qféfé&mmhbﬂ%y44mmmmw -NA2-mithBphenyl)-

- (2-chl idinyl)) 3 .
aEn‘ ngcafg%o ?fkaﬁ%%@:%ymllﬁi%ne 115 WO 2004/ 094375

PCE( WaRP043.04¢i6Hen A3 -1-(N-(2- ;
ent yl oxy- -Qn%/t ngytgggl}ﬁlyl )-EL-O( (6%91821%\{/% glfrlle}il%};ewp

ani nocaamm@yarheuﬁme;hygywzm@hdmne _
4-£3- 24 L (N (2-(2- (N
hy 'p)?1%384:?@?&%’%@{%ﬁrﬁl‘%{ﬁéxﬁﬁ&gb?mﬁkfz(Zﬁ-élﬁ-ugropgleny(l)— et

10 am nocamhmnyérhmﬁmlehhy&pyzﬁ@lﬁddﬁ@ne 5 S.

15

20

25

30

4- (3- Cycl tyl oxy- 4- met henyl ) - 1- (N- (4- pyri dyl

rG1 P e bRy R PP Ay 316 dblsoptEay )
4-(3- 1)-1- (N-(1-i ni dazoy!
or opy ) AR NN IR U fqone. U

4_-1(1340(\,3qtyn}dxq;mWi%nw44ndﬁlﬁi>®Pﬁé@@enYNX4ibyﬁﬂbd§—‘hn{iﬂod'éﬁidih)ylmethyl)a-
pi perazi nyl)) -
hydr azi g8%hyl met hyl ) - 2-pyrrol i done V.

£ T AL B ARSI da iR e
am noc anpoosarpetyhyethyd-2syyrraidodone W 4-(3 -Cycl op
o YO TR ARPAEDAL A (N LI D)y,
4- ( 3- Oykinp@monymisndh mebhrsteheny! ) - 1- (N- (3- (5- net hyl
i soxazol yl ))- am nocar bonyl net hyl ) - 2-pyrroli done
K. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(3-methylphenyl)-
aminocarbonylmethyi)-2-pyrrolidone
L. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(4-methylphenyl)-
aminocarbonylmethyl)-2-pyrrolidone
M. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(4-nitrophenyl)-
aminocarbonylmethyl)-2-pyrrolidone
N. (4S)—(3-Cyclopentyloxy—4-methoxyphenyl)-1-(N-(2,3-diﬂuoropheny1)—
aminocarbonylmethyl)-2-pyrrolidone )
0. (4R)-(3-Cyclopentyloxy—4-methoxypheny1)-1~(N-(2,3-diﬂuoropheny1)-
aminocarbonylmethyl)-2-pyrrolidone
P. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(3-(2-chloropyridinyl))-
aminocarbonylmethyl)-2-pyrrolidone
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Y. 4-(3 -Cycl op entyl oxy-4-nmet hoxyphenyl)-1-(N-(2,
6-di net hyl pi p erazi nyl) -

whyanazi3mdcar bonyl net hyl ) - 2-pyrrol i done Z. PCT/US2004/011765

10 -

15

20

25

30

4- ( 3- Q/cl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- ( 2- ( 4,

5 -

ai %: Irﬁ; él%%hne%% L”)I)_l%t_ﬁgxy?henyl)dér@ ~(2- (2 pyridylethyl))-

4-(3- Q/mhﬂwembvhﬂwtwlmmﬁly@wnyl ) - 1- (N- (2- ( 2- et hy!

plsﬁe (gsayclgpent%o)(y-4 met g??}’% eny)\/ ?ﬁt (By(J (N2 mbthyl pyrroiigmyl)ethyl))

- Cycl opsrﬁ{mbﬁwnﬁnﬁﬁiyhbozc §dnk- 1- (N- (3, 4-di i net hoxyp
hene&e&yzl ) am nocar bonyl net hyl )-2-pyrrol i done 25 CC.

4-%3 enyﬂ%vmwloxometmmmpﬂ)eth)(Mpy@iNy](nzetpylM di nyl
- trolidone DD.

) (gmq/n%ﬁarso%‘i‘ %ﬁ%))rﬁa?wg 8ny|) 1- (N-(3

- mrr Im@gtwg; op A BOEANRAROAYPBRETN)-1 (R (H?Mﬁﬁ@izbﬂlééftgayl)

EE. 4 cl o enty onzl) 4- et hoxyphenyl) (2,4-d
i met hox3pyerd wy}{hp)ethg -2-pyrrolidone

AT ISR B LR ER AN AN ARG ORRF

Cycl opl@mira/zl11m©ﬁrb4m§ﬂi‘ﬁdﬂﬁ)yi¥9h@ﬁjbh)loﬂe (N-(3
(4- met hoxypyridinyl))
an¥ nddar eﬁtétl -4-nethaxypbtnylohEN-(&EV-methylpyrrolidinyl)methyl)-

4-( 3- Q’eﬁh‘ﬁB }f?l)ﬁ&hglg %%/}?(?y ggnyl) 1-(N-(4-tert-

but yl oxycar amn ant nocar bonyl net hyI ) - 2-py

rril qur(%/cl(ﬁ)eﬂit}ﬂaoﬁépa{eﬂicﬁ(ypmm% DH(§-pytintigiagly?
conpounds, Ilst ed. a &6 can he obtained through the
use of BPLreaPeyImehy)2-RYEldoRy naterials or by

c gjg\éﬁrtg b@%x%geﬁﬁwgﬂl fRhox FRASH I ES- (S5 I dRy1EBk IRy 1))-

4- (13- mlnpcmnbgdydmythy})%pyrmlylphenyl) 1-(N-(4-anilino)-

argl[ng ?r(?yc? enty % 2 metho rﬁe%'y do&a (2,6- dlmethy}pléerall.\'zmyl)
hydrazinocarbonylmethyl)-2-pyrrolidone

Z. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2-(4,5-dimethylthiazolyl))-
aminocarbonylmethyl)-2-pyrrolidone

AA.  4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2-(2-methylpiperidinyl)ethyl)-
aminocarbonylmethyl)-2-pyrrolidone

BB.  4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(3,4-dimethoxyphenethyl)-
aminocarbonylmethyl)-2-pyrrolidone

CC.  4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2-pyridinyl)-
aminocarbonylmethyl)-2-pyrrolidone

DD. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(3-pyridinyl)-
aminocarbonylmethyl)-2-pyrrolidone

EE.4-(3-Cyclopentyloxy-4-methoxyphenyl)-1~(N-(3-(2,4-dimethoxypyridinyl))-
aminocarbonylmethyl)-2-pyrrolidone
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15 A m xture of
4- (3-cycl opentyl oxy- 4- met hoxyphenyl)-1-(N-(4-tert-

whedogloossyT ar bonyl ami nophenyl ) - am nocar bonyl nmet PgT/US204§11765

10

15

20

25

rrolidone (see Serial No. 10/270,724, filed October

16F]'F‘].f@-@??&éﬁageﬁtwo&?ggmiefhoﬁyﬂieﬁy?lggﬁﬂ(ﬁ(@ﬁlefﬂ:o&yﬁﬁ’?dinyl))-

di chl oro ne"fof 2 hours at tenperature. The
mat er i aimim@sarbomdewethyit2dyiralid@evacuo and purified by

o U Rl S Pt thoRtieay D08 1) P s
d, J = 7 . oy Ty —
65 T S BamBopnd) e Rar il i Qu56 2 fholidone
4.03 (d, J =15.6 Hz, 1H), 3.92 (m 1H), 3.83 (s, 3H),

g gg_)- ?di]g)e %"%@%}1—%1&%%01%3@ (O%gace%ﬁlﬁzcoji%)(g%@% 11%6%‘?8%]?}381" be obtained
1. foueMth@iide of DptidAIR dcavé Qg HRMRAY BEBy Y&aTvenfiHalBiolution

inasimlar fashion wth different starting
neteelntigyes such as chiral HPLC. .

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1

-[ N-(5-(4-piperidinyl)-

1, Bxdmpligadi azol - 2-yl ) am nocar bonyl met hyl ] -2-pyrrolido

ne., 117 WO 2004/094375 PCT/ US2004/011765 Exanple 9

( 46(3-Cyrhapentytoxyr4-mesh eppaeyyD-InNNre-anilina)lpmirecaseenylmethyl)-2-

et .1 4- (4- met hoxy-3- 5

(M%ﬂé?‘fhaehydr of ur anyl oxyphenyl ) - 2-pyrrol i done ~1o N _
,,OF O /N 10

(45)-1-[N-(2,3-Di flluorgphenyl am nocar bonyl met hyl | - 4- (

4- met hoxy- 3- (3R) - -

t et r ahydr of ur anyl oxyphe < rolidone (50 ng,
0.112 mmol ) was dissolvegd in 2 Oof DMF in a N2
purged flask, cooled t Cwthstprring, and 4.9 ny

(0.12 mmol ) of NaH wa dded. TheXre ion mxture
stirred at 0 C for 1 hour foll owed %V@Qddition of
10.5 L (0.168 nmol ) of iodonmethane. The’reaction

m xture was warned to room 15 tenperature and stirred

over night, then concentrated and purified by
pr epar aA inigtufd f 4-(3-cyclopentyloxy-4-methoxyphenyl)-1-(N-(4-tert-

butyloxycarbonylaminophenyl)-aminocarbonylmethyl)-2-pyrrolidone (see Serial No.
10/270,724, filed October 16, 2002) was stirred in a 1:2 mixture of TFA and
dichloromethane for 2 hours at room temperature. The material was concentrated in
vacuo and purified by column chromatography over SiO;, to provide the pure aniline. 'H
NMR (300 MHz, CDCl3) 67.90 (s, 1H), 7.24 (d, J = 6.3 Hz, 2H), 6.83-6.75 (m, 2H), 6.64
(d,J=6.3 Hz, 2H), 4.74 (m, 1H), 4.13 (d, J = 15.6 Hz, 1H), 4.03 (d, J = 15.6 Hz, 1H),
3.92 (m, 1H), 3.83 (s, 3H), 3.70-3.50 (m, 3H), 2.84 (dd, J = 16.5, 7.8 Hz, 1H), 2.61 (dd, J
=16.5, 7.8 Hz, 1H), 1.95-1.80 (m 6H), 1.59 (m, 2H).

The following compounds were formed in a similar fashion with different starting
materials:

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-piperidinyl)-
1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone.
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usi ng MeOH Et OAc/ Hexanes (7/46/46) as eluant to
provide 34.5 ng (67%yield) of (4S)-

waz2qomo9@a73- Di f1 | uor ophenyl - ( N- met hyl ) ami nocar bpelyUs®041§11765
I']-4-(4-met hoxy-3-(3R)-
t et rahydr of ur anyl oxyphenyl ) - 2-pyrrol i done. 1H NMR
(CDC13) 8 7.25-7.17 (m 3H), 6.90-6.78 (m 3H), 5.02
(broad d, 1H), 4.05-4.02 (m 3H), 3.97-3.89 (m 2H),

ggéggosrr) 3.73-3.39 (m 4H), 3.27 (s, 3H),
(m 1H), 2.52-2.48 (m 1H), 2.17 (broad s,
2HX4 ThENA(2BL DB SRR R 8 anfr)ﬁnimﬂﬁr%‘iiyme&gg)w L 485 ethoxy-3-

procedure W th different ing materials

5 (46)R)atetrahyrofoxanydoxypRenylp2rpshycliddner anyl oxyphenyl ) - 1
-[ N-(2- met hyl phenyl - (N-
nmet hyl ) am nocar bonyl net hyl )] - 2-pyrrol i done B.
(4S) - 4- (4- Met hoxy- 35 (3R) - t et r ahydr of ur anyl oxyphenyl ) - 1
-[N-(2-(6-met hyl pyfi
(N- et hyl ) am nocar b

thyl)]-2-pyrrolidone 118 WO
765-C
(4S)-1-[N-(2,3-Di f

w\-éd.\lret hyl ) am nocar bonyl me
thyl)]-4-(4-nmethox -
(3R) -t et rahydr of ur anyl oxypheny/!‘j yrrol i done D

(4S)-1-[N-(2,3-Di fl uorophenyl - (N-Ts0opropyl ) am nocar bon
yIrrethI%%4 4- met hoxy-
10 3- ( 3R) - t48011 é&@ﬂrﬂmmmwmmbarbgnﬁmﬂml] H¢heedhdxy-3-(3R)-

nocafl%y J)\#u Wﬁ%yy ?)E‘gghenﬁﬂé&&% ¥§|’%Df13p1¥]mm?)t Xsl zhssolved in 2 mL

lo
: g %ﬁmlvrferrr aim? Dlge%ﬂlr ggbrldo geé%rg@ lec;m Nb( &nﬁétrlﬂgigp ggg 3 d:mr% (0.12 mmol) of

aNbHrwasr@’db@/I Thetrdadtiommixtaceystified at 0 °C for 1 hour followed by the addition
-(3 -{etrahydrof uranyl oxyphenyl ] -2-pyrrolidone G
( 4<§R Org [Hﬁr ?%Y& werdhehrdomethang.- lihyrlyaq@prmtxrrw)w wgened to room
]
15 @ ﬁ%&laﬂg‘[e %E sju?rg ﬁllgl o JP%nn >c/ %c)e(:i}% ted }?.flﬁl pimg eg bé/l I?ra]%aratwe TLC

neuslrhg MeOH/EtOAc/Hexanes (7/46/46) as eluant to provide 34.5 mg (67 % yrlleld) of (45)-

Fl uor ophenyl (et hyl ) am nocar bon
y| I){](%y\ﬁéﬁ%gg phenyt-GRy y tl?ryl)amlnocargogylmethyl] 4- (4-m¥thoxy—3 -(3R)-

( AR R R BB T IR et 8 725747 @, 3,

- [6\P{-8: 7188(&1i103ﬂpl5€02y{b)roa[&d lH) 4.05-4.02 (m, 3H), 3. 97 3 89 (m, 2H), 3.83 (s,
am nocar hon - 2- %rrol i done .
20 (Eb § b0 e T B b2 S RS o B0k, borhfir2.17 (broad
} 4-[ 4- met hoxy- 3
R? et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done

The following compounds were made using a similar procedure with different
starting materials:
25 A. (45)-4~(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N~(2-methylphenyl-(N-
methyl)aminocarbonylmethyl)]-2-pyrrolidone
B. (45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-(6-methylpyridyl)-
(N-methyl)aminocarbonylmethyl)]-2-pyrrolidone
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K.

(4S)-1-[ N-(3, 4- Met hyl enedi oxyphenyl ) - N- (net hyl ) am noca
WO bongpdases hyl ] - 4-[ 4- met hoxy- 3 PCT/US2004/011765

- (3R) -t etrahydr of ur anyl oxyphenyl ] -2-pyrrolidone L.

4Se. '@smJypqt@@mﬁu&&ﬁaenglemedmmfﬂmwhmeaﬁmYA-J4-methoxy_3-

t hi az

yl Igﬂﬁrﬁ@‘@@@f%‘@ﬁmﬂmmphﬁ]n@ -ppymdidogene M

E}g?ar(%% [@%ﬁ}ﬁgp@&ﬁﬂﬁ%ﬁ@?ﬁ%yﬁm 9 oca ony metﬁ/yl}] 4-(4-methoxy-

%BR) &ltﬂaﬁ?dddﬁﬁﬁ W%ﬂ?tﬁ MtblidgmePyr rol i done N.

43) - 1-[ N-cycl opr opyl met h - f1 uor obenzot hi azol - 2-

yI ﬁaM@obﬁNt{%ﬁ %lorgnh]enyltﬂ\l[wc lele@yl)amlnoca:rbonylmethyl)]-4-(4-
RS AN UL RSB RIEIN ). 255y RiehaBhd done 29
(45) {4B)apAg, BQXYl'uBrdeEﬁyl)-EtﬁQQﬁ&‘tﬁpl?fdﬁy?ﬁﬁhm%%wﬁ&hﬂ] 4-[4-

2‘%phenyl am nocarb onyl met h rrolidone
11@16%9x m@qrﬁmész@m,e@m?wrrohd@m N\ / To a

(4 ORI B Mrobenpatyazol 2N ey amReseEhoRI vl -4
10 - yﬂmy-se(eﬁmtfaageﬁoma@ﬁmypm@ﬁ] B@yr&ha@nemmn in 5

rreth ne was added 1-
% ‘@ l%PZBIP ny@ﬁﬁ@ethal)@slwynwhrteﬂ%}ﬂﬂmaghoxy 3-(3R)-
Af t hyl 61 uL;0.35
gt g b e e 5

EeIn fé|S) ﬂ-éé-mrl]etho?]y 346R)- t‘d‘trah\j/dfbﬁwr@!mtyb%éngg]ommf(?-methoxyphenyl) -N-
exaf.l uor ophospha ; mol ) were

ad gy lll)?ﬂ’ég @%Whﬂeté\gEEQW}éﬁleat room tenperature

15 ove r(nsd};hl[N-(4%$pfbﬁﬂpH\éﬂyD-ﬁt( h\;@%&ﬁ&k%%&%ﬂ@t%?2‘{4-methoxy-3-

ortrons o

sa(ﬁm mt@hyfﬂ@@@&l)dmpbsmyth mmbhdomhr yi ng over sodium

;ﬁé;@%ﬁe [ﬁkg(f ?#\%%Ey]f%%ﬁ E{D@g)%\] @} yrl)armelggga(rebonyhnethyl] 4-[4-

( 4hjthdkyt 3-(3L-RexNydoudRyloxyphenyl '\:LZ -pyrrolidone.
t et rahydr of ur anyl oxyphenyl )yp [y %rényl am nocar bonyl m
etlhyA9)14-Bt-Methosiyi X tatsahazdrofmfanylmmtengky 1i- iN-nieth iR (thiazol-2-

20 ‘%Of%%%n%ﬁﬁ] Eafoudonsy? 6772 S i) 4 o (b
ig/[l@S% 13 M{Eer&oﬂmizbl-lﬂ)zyl)—ﬁf—@y&l@ﬁoﬁ{]ﬁnetl%fl\grﬁlﬁb(?a'fBor%hﬁethyl] -4-[4-

mqg;‘é?]xy;pg@m tetrghydrc')_Puranyloxyphenyl] Z-S}E)r;ghdone
N. (45)-1-[N-Cyclopropylmethyl-N-(6-fluorobenzothiazol- 2-y1)am1nocarbonylmethyl]
4-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone

25
Example 10A
(4S)—4-(4—Meth0xy—3-(3R)-tetrahydrofuranyloxyphenyl)-l-[N- '
(phenylaminocarbonylmethyl)]-Z-pyrrolidone
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The foll owm ng conpounds were made using a simlar
procedure with different starting materials: A

W@ 2883/0943F3\- (4, 5- Di net hyl t hi azol ) - 2- yl ) am nocarponyk1ve4/611765

10

15

20

25

yl]-4-(4-met hoxy-3-(3R)- 20
t et r ahydr of ur anyl oxyphepy|

2-pyrrolidone B.
nocar bonyl net hyl ] - 4- (4-ne

thoxy-3-(3R) - o7 >N o

t et rahydr of ur anyl oxyphenpyl ) - 2-p Pr:ol i done C.

(4S) - 4- (4- Met hoxy- 3-( 395& etr ahydLg<Pur anyl oxyphenyl ) -1
-[N-(3-

nmet hoxycar bonyl phenyl ) am nocar bonyhne )]-2-pyrrolid

one 25 D.

(4S)-1-[ N-(3-Fl uorophenyl ) am nocar bonyl nmet hyl | - 4- (4- e

t hoxy- 3: ( E)- oy

t et r ahyt dlaTkasantanips Kehyt-(4-mehoxy o G%ﬁ@trahm@fu@lyloxyphenyn-z-

o?‘ri%?‘lzg ?/gt ﬁl({( a*;/&g@%’@‘?gl ot e%gﬂl)g ur a F%Q%ﬂ@ﬁ%e was added 1-

[M(catybmmmmle)(Sa mg) Oc3Srhmo)|wiet hi\ﬂ*ﬂlg Aﬂ@ys ifthht@OREN-

( ﬁgﬁsoamme@zlanm Gy PneAy myaed redined3 ylaR 86 yipol apd Om

EtRAXtrigzd A BN, NN’ N tet meth
tetr ahifdr of Eil)r anyl oxyphee%a e) }%urrg){/ururn(l)][lexc?o uorop]oao%ghate (HBTU) (132

( 4%g; 0135 marod), Werbiad det. HiHephaotiph veasistinednbooyl ﬁﬁipbﬁéltdre $vernight,

%lll R4D Oﬁ%?tﬁylﬂfﬁl)a%B wnﬂ V@SBV} Wih 28 sale portjons of water, IM HCI,
( 4§hralec{ KE(CG3 M&P%@?Whé B0 BERLPAMBE MY Latdndstemoved

- et ho

t &g %fﬁ%%céd mqaﬁ;re Ex§ierdriyR mec194) @tf(zui)m@-ﬂmthoxy 3-(3R)-

( ?ﬁ?ﬁé’&&ﬁf%@ llc?)?yp\ﬁenyl §IT& {pﬁéﬁyﬁﬁ‘l}{%‘gﬁrﬂony 6‘81 Y)? hZeIg]yX’Lohdone as an
rrefﬂwlh&rmdidoll—ypmmml))@)l@ BOS MRV (BRI, 72 RY RES!F 8002R); 7.1 (i,
( 3@9 -09 (4 2Rt Mo &5y 1BD( BRYbrise d Hxitdy 8t &F @r, ARD) 2.8y(@ DY B )5-(I,2H),2.9

@?Fdéor oé%]f]h})I)l% § %IH 5’ mMéc[M%ﬂllh’e[MWTl_ﬁ%yrrol [

done K.

(45S) - 1 - (5- Chl or obenzoxazol yl ) am nocar bonyl net hyl

)] - 4- ( a}spg,g ng{l}g}Jylds were made using a similar procedure with different

tggurtﬁ y %g anyl oxyphenyl ) -2-pyrrolidone 15 L.
Benzt hi azol yl ) am nocar bonyl nmet hyl )] -4-(4

Ae(H&)(HN—(GSRDHnethylthlazol) 2-yl)aminocarbon ]methy'\;l -4-(4-methoxy-3-(3R)-
é 311\4 of u xéymoq)phenyl )-2-pyrrolidone
fﬁ P NYoroBEEeidmszol yI ) ani nocar bonyl met hy

| B) 45) (A Nliﬁj(t@ffc% &gﬁhwiln[o)cgrg_on lmegl}yll] % I% methoxy-3-(3R)-

etrah drofuran | ox
tetlrahydy y )

rofuranyloxyphenyl)-2-pyrrolidone

C. (4S)—4-(4-Methoxy—3—(3R)-tetrahydroﬁlranyloxyphenyl)-1—[N-(3-
methoxycarbonylphenyl)aminocarbonylmethyl)]-2-pyrrolidone

D. (4S)-1-[N—(3-Fluorophenyl)aminocarbonylmethyl]-4-(4-methoxy—3-(3R)—
tetrahydrofuranyloxyphenyl)-2-pyrrolidone
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N.
(4S)-1-[ N-(2-(Benzi m dazol yl ) am nocar bonyl net hyl )] - 4-(

wa 200033y - 3- (3R) 20 PCT/US2004/011765

10

15

20

25

t et r ahydr of ur anyl oxyphenyl ) - 2- pyrrol i done 0. . -
(48) (4S)LAN(4( Me%hd%yfj (30 eRAS AV YRS FSRAIYLIBE Y] 1 - 4- (

4- met hoxy

t etln%zhhd)auﬁmcarhplnamméh%p)yr@héwe ol i done P.

( 4]2_ %)( [I\l}/ta tf\/?éﬂoxypﬁe I§)1)a}n(:i‘1t1c§c‘?1r me%}?lﬁ]yll (ﬁfr}{&i{c‘?&@(éﬁ)-
etﬁg&ygﬁgﬁ@m Rt }B@‘%Z@@l@dd&h@nw nmet hyl )] -2-pyrrolido
[4Gwéﬂ$1)ok{/Ns’2(6§P@mqﬂ@x1p bewinpcabphpnietndhd(F-methoyt 2(3R)-

ony%@?‘ﬁ;y‘ﬁ‘%@h RPhafDAREREBERD 2004/ 004375

PCH[ K@OD{INQJ,I?(ﬁﬁop}@p}ﬁn l)arhir{ocarbbn Imethyl]-4-(4-methoxy-3-(3R)-
3’ tetraliy rof ur anyl oxyphenyl f

45%; 4- Met hoxy
2-teiah @@mloztya )CZBzﬁr@hctoneo my; 2.09 mmol) was

R R R s e R S R R
addbﬁthlEnembx%hﬁﬂﬁbamlﬁwaﬂmﬂyﬁhbtmfﬂmpﬁroI{dané2 m; 3 55
| benzot hi azol e (583 ﬁNrs 55

ol (S el B -0 B bt TS s 11 K G
B o SR RS Bh el Aol ape T

[ NEEH[48)- 14 B2+(2-(§-Ghiesipaadk arglyiantihearbaginnethly [P @iatefhoxy-3-(3R)-
?&E&@%@Pﬁ%@%&‘ﬁﬁ%ﬁ?ﬂi&é@%hfeéﬁiéé' oressure and
(100(4%? anéﬁ’??erﬁﬁﬁéﬂoy O}a&EﬁgéA ‘P@ﬁﬂaﬁ&l?ﬂy& (@ﬁfé&l?cfﬂxg -3-(3R)-

he“organic l[ayer
mghdwdmﬁlmllalq)ugpimybddpmlldone arbonate (50 niL), brine

aﬁ\ﬁnk%%)a{] e’ EFufaihentl ?AZ%EI)Saumlllflgaxebony ARy 54 Mmethoxy-3- (3R)-
( 4§{M§/d}net hy?benzot 03B yrtgidoadydr of uranyl oxyphenyl ] -1

|azoI 2-

S)dcﬁ?%@¢mmquy12arpwmb¢mmetha§] -4-(dhinetboxseBi(BR)-
13: 300 Miz) 8 2.2
} tgahgy%%o@‘ @ﬁéfpheﬁy 2(‘%?{“ €3.0 (m 1)H) 3.6 %
2., (43)8-[N- 3imaIuoﬁopﬂeﬁyla;nﬁﬁbarﬁbﬁylnféﬁgd]cﬁg%ﬁ}hox@ -f(3R)-

m 6. 1
( tetrahydrofuranyl(oxypherl_lgl) 2 pyrroﬁldone

P. (4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(4-
ethoxycarbonylphenyl)aminocarbonylmethyl)]-2-pyrrolidone

Example 10B

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(4-

methylbenzothiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
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(m 1H). ES-M5 [ MtH] += 482. 2 El enental anal ysis
cal cul ated for C25H27N305S; % 62.35 %1 5.65 %N 8. 73;

WO oo 62. 08 %1 5. 89 %N 8. 65 20 The f ol | ow POI/US2004/011765

5

10
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25

conmpounds were made using the sanme nethod with

different starting naterials:

(4S) - 4-[ 4- Met hoxy- 3- (3Rp~tetrahydr of uranyl oxyphenyl]-1
-[ N- (4- net hyl benzot hi azol yI am nocar bonyl et hyl ]

-2-pyrrolidone ©

(4S) - 4-[ 4- Met hoxy- 3- (3Rt et reﬁ‘w urany oxyphenyl ] -1
-[ N (5-net hyl t hi azol -2 5 _<

yl ) am nocar bonyl net hyl ] - 2- pyrrol i ddhe N

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1

-[ N-(6-met hyl b enzot hi azol - 2- yl)am nocar bonyl net hyl ]

-2-pyrrolidone 122 WO 2004/ 094375 PCT/ US2004/ 011765

( 48S)4-[44Metitol g3y BR)- tetrahydrofuranyloxyphenyl] 2-pyrrol1done—1 acetic acid (700

¢ it PS g st Bl B Prearete (32 BpD el G (510 1o 3.55
E)?]l%l}nr%{ {rs]/'a}k ]ﬁcﬁi;?g‘[ixhgffé’ é%?ﬁlﬁ%ﬁ%@f%ﬂﬁﬁﬁ)ﬂlo‘f& WL diRBHRBGRIR lamine
( 3%/9} 62 @l}t/ alky dlmnﬁl)r%talylirmx&&medr}%e]maﬁlwpbc(ﬁw o 35 5 mmol) and EDCI

( Aﬁkb é68[04mgM=’§ 9 9 m¥no§) (S'it r}‘mg C(tn{tfanlgl%g a Io%{natré p%r Iy ﬁlfg hours and the

t rﬂeﬁ&tmrrﬁaﬁtd}%w hzeﬁmt MaBER|(pk WitV RGAL bQZ‘Y lcBBEPBhding to the
-pyrrolidone (45)- 1

[qlq:S(ra peaductBy t4y pragipatatsl was-opsqraied inotba rdsetigh.nEhdisdlyent wjas
é%b?l‘rﬁgei\(i %ldglsr%ziuced prés%m% gtcllljerr%g ¥1| S¥Ne part1¥1011ed between ethyl acetate

( 43Do h;ILh)NnﬁéllM mr(@(muimxsma erpehicaRydora MRRAYd Weh Aldoud sodium
et Nox

t ehlp?ghg@ﬁt@{ﬁﬁ)ﬂg]&%, |b§19<19 Qﬁgﬁl}a gndzlriedover sodome sulfate. Evaporation afforded
( 4@%{/; :J)Ll '(1{‘4&@0%} §Q§R§’ %%X&&r@ﬂfr%@)&%ﬂggﬁf?t[md methgll%enzothlazol 2~
tqtl)aahydcrantﬁm&nythpb}g@gkwﬂdbne?aspe)/ﬁvhﬁé b6lN@60 mg; 36%). "H NMR
(4 -4-[ 4- Net hox %-3-(3%)- tetrah drofura onyphen [1-1

1309 MHz) 6 2.2 (m, 2H); 2.6 (5, 3H); 2.7 (m, 1H); 3.0 (m, lH) 3.6 (m, 2H); 3.8
13&@%@% TORUSARIA NV SERLOMN NS, BY & FaP%d RIZEHS (1, 31y 7.7
( 4(53 -1&)[ Esmsqmwpﬂ(@@z Ednicnifyl dhalfysis aavhiaet IheoyHl-NLOsS; %C

t eﬁ2r3a5n¢éfr %éél V%Igﬂﬁyf()“@ﬁr/b%ﬁ%oﬁeﬁﬂﬁl §2 %No§:6% ol i done

(4S) - 4-[ 4- Met hoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ] -1-[ N- ( 4-

t ri f | udrlenfellbwiagpoamplindend ¢re eauds sk ks $uyihd methpy Wil different

© nstearting materials:
(45)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(4-methylbenzothiazol-2-
yl)aminocarbonylmethyl]-2-pyrrolidone
(45)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-methylthiazol-2-
yDaminocarbonylmethyl]-2-pyrrolidone
(45)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(6-methylbenzothiazol-2-
ylaminocarbonylmethyl]-2-pyrrolidone

122



(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1
-[ N-(4-nmet hyl t hi azol -2 20

W@ kgoawv43sox ar bonyl et hyl ] - 2- pyrrol i done PCT/US2004/011765
(4S)-1-[N-(4-tert-Butyl phenyl)am nocar bonyl net hyl ]-4-[

hopynB1Ho3R3-(3R)-tetrahydr i
. e@hym‘o et ar%l % ! )pﬁen)y Ofuranylox%lrheggﬂ 1-[N-(4-methoxybenzothiazol

(4$)y1)ﬁn{11h¢0@610@lvrhmtb§|d}}ﬁﬂntﬂwhdmm 2-yl ) ami nocar bonyl met h
yI 4DS§ [@}I@Eﬂéox%%arb&yﬁgenzotﬂz{zgpgd )g}tnligo%n 'o?& ?/4 [4-methoxy-3-

?)Rketfr&ﬁ;&ikdfdﬁéﬂ %xyﬂgﬁeﬁgﬂ nog@rdipput met hyl ] - 4- [4 met hox
@ﬁg €4 t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done

wl(eﬁmwﬁdﬁ&iﬁmts@admﬂuynylammmnﬂﬂﬂe[m\y(met hyl]-4

?‘ﬂﬁﬁyﬁﬁo?“”?%‘gnwé%ﬁﬁ%%y Ppminagarbopylmethyl]-2-pyrrolidone

( 4@R)4-[INH AV Bty 1 Brat AR)- ygﬁhfnawgwﬁm@a@mmw Rie%Y13-BR)-
henyl t hi azol - 2

[N (4
tfﬁﬁh%ﬁﬁ%%}?%ﬂﬁ?m@qyﬂr?} pm@lydqnm i done 123 WO

(AR DS Bexpamdrs iy esthany - CR>-
10 2- mTr car bon %ﬂgﬁg{];ﬁlp?&%hdon?r ol i done
(A NGB o Bg%mofrb@%hwmwdﬁanemow $4Rnoca
E%%?M%@fgﬁalngb@%&n gﬁﬂgﬂ%}f] 2-pyrrolidone 5
(485> 4-[Fmétmﬁt(mhmmﬁdryﬁmmm@@ﬁéﬂﬂpYJ[MI 0y8.4--4-[ 4
t ‘re{e ?%%%F%V@%WMF@Q 2RyEdidorsne
15 ( 4@{ thnhétﬂo,%kmﬁ%@%m{)mmypﬁewu) fIFj ppsarponyl m

et hyl ] -4-[ 4- mét hoxy- 3
t é@&ﬁh’ﬂ&q@fnﬂmmmamlxwﬂmﬁhyﬂ] -22pymyalidohé done

bgﬁ%ﬁ %'é%%ét? 23@: l@@(xjﬁrgﬁlﬁaftd CJX?Igheny?] 1- [Ny(I ) am nocar

(mu&ﬁﬁ@ﬂﬁx%%%%MOQX%WM{HZX%ZZ gc ar odr?sloprgt hyl ] -4-

%ﬁe”l ! 2,4- D et hoxyphenyl)
[ 44 ]3))((}3$QI3R) tetrahydrofuranyloxyphenyl]-1-[N-(4-methylthiazol-2-

R e T

[ 44 3me1-gxy- té’rt—(B'ﬁB)lphenyl)ammocarbonylmethyl] 4-[4- methoxy 3-(3R)-
tetrah drofuranyloxy henyl ] - 2- pyrroli'done 15
( Aetyahydmofurppylmeyphenyl{-3myrmolideneny dr of ur anyl oxyphenyl ] - 1

O B B oL RS Rmneaghopyimsspr i pbony-3-GRO-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone

25 (4S)—1-[N—(Indan—2-y1)aminocarbonylmethyl]-4-[4-methoxy—3—(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[N—(S-Chlorothiazo1—2—yl)aminocarbonylmethyl]-4-[4-methoxy—3-(3R)—
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-4-[4-Methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N—(4-pheny1thiazol—2—

30  yl)aminocarbonylmethyl]-2-pyrrolidone
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(4S)-1-[N-(3,4- (D fluoronet hyl ene) di oxyphenyl ) - N- net hy
| am nocar bonyl net hyl ] -4-[4- net hoxy-3

WO ¢@mRpo43es r ahydr of ur anyl oxyphenyl ] -2-pyrrol i dB€EUS2004/011765
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30

(4S)-1-[N- (3 |

M e T S e e LN R T T p—
oxy-3 - -

t et whAyarastulonylypietixybheyyblidéiepyr r ol i done _

f E‘@S}rét-[hg@&gﬁ?g%%ﬁ ?,IB %t%ﬂfd?zfz%i-%—%/War%?rfoacgl%%g%lmn;}tlﬁihl[4jxlethoxy-3-
te@R@hM@h@ﬂtHf@ﬁM&l@%WﬁmJﬂpﬁfo@MBﬁéﬂ | done  (4S)- |

- a

2- Fl h I nocarbonyl et hyl ] - 4-[ 4- met hoxy-
3!(?1|-§§?)1=[Néioqrngg@lgﬁ%f-ﬁnygﬁlyﬁrmcm;bhnﬂme}hyl}@y4mmd@®(§5)_
(AT@réﬁy'dH\fh{aglyﬁ' Di ﬁre%t ngzggﬁjrﬁcﬁln%ln%am nocar bonyl net hyl ] - 4-

[ 4- met’hoxy- 3¢ ﬁ%’ yh' ul "
e i B ML IR 0%
4_tﬁ%qlwé;gfu@nylgmyphenyl]-2-pyrrlohdone i

| 1-2spyxrrolidone
T T o e B Hetstobloi-msthony-3-
h}(Bﬂ{)"tbtﬂanydmﬁjﬂmwﬂﬁphér%@-Z%@n done

oli
f nyl oxyphenyl ] -2-pyrrolidone 124 WD
GO DS 4 e SO aP ORI B bonyimethy )& [4-raethosy-3-GR)-

. -1 o 7l 1.) t hi azol - 2-yl ) am nocar bony
e e L s
t MS)ahﬁdf(&,ﬁeIDiamﬂhmoyphémm}ﬁirﬂinocaru@nerthﬂpnq4-meth?xr¥é%-I%J]z)-

b tsahear 2 pymolidbne. ) ;’J‘m ”°:ar bonyl

- |
SR U RN M L NS 0TS82 3 3-tsagporobenso-
e i
P BB o b i Pl o et hadamiicloasbop sy ]-4-[d-

t hemox$-3(BR)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone
tetr ahggr%%r any oxyphe}rl1yl ﬁ’p 5% FroTicdoRe (4S) - 1-

[ §504- (I FBorosHansthenypbenyiaBritidcadonghesnlyl) a4RAGBSHAD-(3R)-
-4-14 1 . _
%&Eﬁo%{)%{%g%wgﬂygﬁ%ﬁ%?lﬁﬂ%‘ﬁyl oxyphenyl ] - 2-pyrrolido

(49 10 [ (- B hames Y Sameers oo r ety PRy
a

§/‘F]? Wdf‘glﬁlfﬁ@i}’mmh@—ﬂ]?ﬂ?pymlétonahydr of ur anyl oxyphenyl ]

- r i .

YN OB phon hamyipqcasheny s e BEHSIRY | ret
hytrahydédoflidnpiek ishenyd-2-f 3 Rlidone _

tet dr of ur an |ox¥phenyL]-2-pyrrolldone

(ﬁ {-?—TKI—(%A-Dlmet oXyp enyl)amlnocarbonylmethyl]-4-[4-methoxy—3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)—1—[N—(3,4—Diﬂuorophenyl)aminocarbonylmethyl]—4-[4-methoxy—3-(3R)—
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[N—(4-Methanesulfonamidophenyl)aminocarbonylmethyl]-4-[4-methoxy—3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
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15

(4S)-1-[ N-(4-(4-Fl uor obenzene) sul f onam dophenyl ) am noc
w@edanyd3net hyl |- 4-[ 4- nret hoxy-3 - (3 R)-tetrahyPtDUS2004/011765

furanyl oxyphenyl] -2 -p yrro |i done

I
B BB SRSt s -
pryhyﬁbﬁmm;@pﬁanyl]—g-ﬁdy(ﬁh@m opr opyl net hyl -1,

3, 4-t hi adi | -2-yl b thyl]-4-[4- 20
U e AR ek C L T P NI
?ztgicrahyd[r(’)\fufzglygx%?%ny %]I %Pﬁmz)h(yl/oln)eam nocar bonyl et hyl ]

5. 4@[84—4@{ ffb&-@lﬂuqrsb@mﬂllmoﬂ am)jlnoﬂwdlwlyblxqtbﬂﬁeﬁy[mmethoxy 3-(3R)-
(4f§%ycﬁﬂé](a§ly§%]?%3n2ﬁwglﬂﬁ%car bonyl met hyl | - 4- [ 4- e

t h@ry- 13EN—§3?Fhlorophenyl)ammocarbonylmethyl] 4-[4-methoxy-3-(3S)-
t et r ahydr of ur anyl oxyphenyl ] - 2-pyrroli done 25

( asirabydrafugsyrsyphayllSRpyrelidoaly dr of ur anyl oxyphenyl ] - 1
-1 I&lé})rz %'j?)érﬂ g%{]y%gx?car@on}glcfEl%grno%henytlﬁﬁullocarbonylmethyl] 4-[4-
10 (%}t-h?bxi/ BL(GR) Mﬁahgmeﬁuhﬁﬁawphemymp@mona@@ bonyl net hyl

t hoxy

t e@ﬁiﬂ%;IN@r@ﬁhawpkf&%%ﬂéﬁphqnybmwmmbp@wn@thyﬂ 4-[4-methoxy-3-(3R)-

441%%&%aéy@@@%%§gygwg%¥lg) anmmi nocar bonyl et hyl ] -

t a6 Ry @f—]ﬂﬁﬁﬁy&:sﬂﬁk&ﬁdﬁ/ﬁﬂﬂﬁbl}eﬂ&})@mﬁfo@hﬂbdﬁﬂﬁleﬂ@fw Y¥methoxy-3-(3R)-
2004/.094375 PCT/ US2004/ 011765
(48‘)“@#?@%@*?%?@315@ -0yIelidoRgt hyl ami nocar bonyl net hyl

15 ] {/f' [me@rgxlylu&oﬁg’l@ene)%ﬁ'f&ﬁw%ﬁ Hﬁ;ﬁaﬂéﬁﬂg&%ﬁmlﬂ]hyl -4-[4-

rrol

( 4rﬁ§¢th4x3[ -3-(BR}-tetralry 8o fuBiR)y dxatphaky H2-plrroAdytdeoxy phenyl ] - 1

yl ()“ﬁﬁ Wr@rﬁh ﬁb@éﬁ'ﬁ%ﬁ%‘ﬁﬁmﬂmwﬁvﬁh&]i-%%@ethgxy-3-(3R)-
(4t§)fa ﬁ%&l@%ﬁéﬁ%ﬁy@%@ﬁ@ydr of uranyl oxyphenyl ] -1

trifl t
t Kﬂ&)ﬂéﬂgﬂg Q;C;I')dtgagpﬁylnmﬂn’i 1 Bod i dmall - ﬂ}mnmmlrbaiwhﬁethyl] 4-[4-
20 gt ORI IRS SahSRySSHEa SlHEARLoxyPhenyl 1
t ygdl axb-Eh byﬁamn@g%&ﬁﬁayérﬂsﬁﬁﬂlleﬂhy% = Y4 frféiﬁo‘i@fBQPR)

(4S)-4-] 4- I\/Et oxy t et rahydr of dranyl oxyphéenyl ]
- [tedratdiodugepylogyhen ézlmrm.lldon@

rr.olid

T N A R e
- [thrdtddfoZuranyibgyiheh uazglrro&done

yI ) am nocar bonyl net %;rol i done
(4S)-4-[4-Methoxy-3-(3R)- tetrahydro anyloxyphenyl]-1-[N-(2-
methylbenzyl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-1-[N-(4-Methanesulfonylbenzyl)aminocarbonylmethyl]-4-[4-Methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[N-(4-Aminosufonylbenzyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-

30  tetrahydrofuranyloxyphenyl]-2-pyrrolidone
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(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1
-[N-(4-(4-pyridyl)thiazol - 2-

W@ kgoawv4sex ar bonyl met hyl ] - 2- pyrrol i done 15 PCT/US2004/011765
(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1

. h%sl @N" '(Eé’r{z'ogﬂz!w)ol b oy:f)rﬁ’e‘chylammocarbonylme’chafy]r 4[4y methoxy 3-(3R)-

) am ndcar bonyl ne
(4@)ral4y4rdﬁmthwhaa}(lBprtrehdmwdr of ur anyl oxyphenyl ]-1

© hS LG R AR G ey YRhoy g N G sty pygistin 2
(4@mém[yﬂanh’ﬁ&&9a%yﬁnétﬁ 2t cﬁiﬂ%ﬂé of uranyl oxyphenyl]-1

5- fret hoxycar bonyl

5 t h(%d+4a[zleMeﬂwa33a@1Rad@teahwdmfmeylhymheaylﬂ)ﬂr[ﬁ‘btﬁ -titfhwromethyl-1,3,4-

R) g%%ﬁ?%ﬁ%%ﬁ%m%ﬁ% %%%ﬂl@ﬁ@ﬁpy{mﬂlﬁﬁ’?% (3,4 25

fdss)lztepmeldnem@xw%m))tetﬂah%&)ﬁﬂahﬂexwhyl?-1y[IN LS Npeadyipn1,3,4-

met hyl rrolidone

(4®;ad4a2[o £ﬂ¥élﬂﬁb&%ﬂa@%h)€thﬁdﬂ~ﬂa1mﬂldﬁm anyl oxyphenyl ]-1
t h{>§§l azzl}/lI gw%; %Rigeggﬁgonw ﬂlﬂmhp EYIE))} r[No 4| Qo%“%@thlaml"z'

10 (4}8)a1ﬂmbéar1&@1}}mz§myﬂ A-piyolidihe ahydr of ur anyl oxyphenyl ] -1
I}%&S(Zthlenlrrethlb%w 3, 4- _ _
t hi4RdidalZoMetho drofurarylpyynhenylin r[No4-@opaidyl)thiazol-2-

([A'@a(rém% bl 3&3?%{1-}'%%@01 i@k ahydrof uranyl oxyphenyl ] -1

t h(4Sd-l48{A€Me‘r210xy BaBRMoctenhpdroyirary byypheylpy [INo(4-ClopyaidyBbhiazol-2-
% @}et hoxt¥l ﬁ (3R) - tetrahydrof ur anyl oxyphenyl ]
-1¥ %—“{18036 8 Y I?Yrio mlope

2‘%%%% @i;@éfl)}o%g; \0G £ % fg?hegylﬁl\fr Ols- AA\zidy1)-1,3,4-

((3 %42'[_?1\5[&?1% gf(gﬁ? tél raﬁxc\ﬁ%tf]magyllxypthylf ? %5 etﬁgxycarbonyl 1,3,4-

t HibipdiagobR y@m%m%@m%ﬂ%w&rﬁmnez pyrrolidone
20 (4S)-4-[ 4- Met hoxy
((:4&)4[étMathquﬁf(aRértWﬂabx@mﬁmwl@xmh[wlI 5[ N2(Stmethakyarbonyl-1,3,4-
of thraalimzb)-2-fyl)aminocarbonylmethyl]-2-pyrrolidone
1, 3, 4-t hi adi azol - 2-yl ) am nocar bonyl net hyl ] - 2-pyrrolido
%S) -4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-
25 ( }t‘hgr chédibejn fo}yl) 3'3@13@1&1@50‘1 Qrm%ﬁflwa%%lyﬁﬁé’tﬁi’l? PYhyhiotidone

am nosul fon

t h met h
LI

(45)-4-[4- Me 0Xy- 3 ( tetrahy ofuranyloxyphenyl]-1-[N-(S-(2-thlenylmethy1)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(2-propyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

35
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(2-pyrazinyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
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(4S) - 4-[ 4- Met hoxy- 3

-(3R) -t etrahydrof uranyl oxyphenyl ] -1-[ N- (5-(4-
woreaohospphenyl oxymet hyl ) - 1, 3, 4-t hi adi azol - 2- y| perUs2H0H011765

bonyl net hyl ]-2-pyrrolidone 15

( 4@_?M.EM&%Lcsmcta?anytdfaﬁlﬁnyg&%ﬁwﬂw-ﬁz@(&%%xlymlethyl-1,3,4-
- [ thidRa 4—2-y1)a 1nocalrl?r%nty}1n)}ft§1y11:2§;,)}z{otlircllpge

nmor phol | nylcar bony di azol - 2-yl ) am no

Sl S e

ca
<4%
N

pi peridinyl carbonyl methyl)-1, 3, 4-t hi adi azol - 2-yl ) am no
CarAaq1ayin 3(3RY anvlaxyphenyll-1-[N:(5-amj - -
SR Ml 13

Lidinyl thyl)-1, 3,4-thiadi | -2-yl '
R BTt e R A e
( a5p-Aathjadiagel-Erylpmindeapnylatethiilyemotralidond oxyphenyl ] - 1

“[ N (5- (4- (N
f ;36421}%&[\j“rMﬁ%ﬁay-BdﬁRD-}qjiahghdmﬂhmng@h81aﬁ}-u hiNegi@zol - 2-y
mathooyydie yrnethiyt 13,4 2hiadiyzd]1 - V1R 2- -
15 (4S)-1-[ N-(4- }ét hoxgga]r’ bonyllaimlilﬂiE az o}’- 2- yI()():aglr)r?nrlyé%lgtrhggnZyFyrﬁmhdone

et@g)-h-[4-NidthoRy-BIR)-BueBRro fidbhyloxyphen 11-1-[N-(5-(4-
|- 2- . T
s soapen el R gty o

f;;()% -?@éjﬁ%&gﬁjﬁ%@%gﬁggﬁwhwﬁHNdér(é- 35

'dény Ga -yl)aminocarbonylmethyl]-2-pyrrolidone
(49) - 1-%!\# (4- Car boxyphenyl ) am nocar bonyl net hyl ] -4-(4-m
etlfh rl&Mglyxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(1-
t evrralidiayishchoaplmatilphSmhiadRazp2rydjaintostarbbdyinV¥ehyl]-2-pyrrolidone
2004/ 094375 PCT/ US2004/011765 1IN OOO N\ O
25 (483)-4H4-MvRoAyo3(3R)-telrdnydrofufinf RIRY Bhy1]- 1-[N-(5-(4-(N-

f werebyioxyRIRAY)Dipdridihdd (148 4-thiadiazol-2- ' 2-
etpg)ﬁw@(ﬁf?tfgnyl p%%lr?yl ) arynb nocar b%r%?%orret%lgafrsu]n?%%ﬂﬁ?/nryrln&ﬂha’g 2
ne (18 ny; 0.037 mmol) was 5 stirred in methanol (1

a1 ek Wit 0. . A soluti.on af sodi hydr oxi de
0 %;EE? ﬂi%?;]iﬁ ?}fg@&%@*@%ogggdqucg 0. &%m-4-[4-methoxy-3-(3R)-
te dpfiran PRy SPYIREIYY vent was renpved and
the residue was partitioned between ethyl acetate and
1

S)d-[I‘é-i@-tqﬁ_—b@tg@qugarbonyl&-ﬂuorophenyl)aminocarbonylmethyl]-4-[4-
methoxy—3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone

20

35 Example 11
(45)-1-|N -(4-Carboxyphenyl)aminocarbonylmethyl]-4—(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone
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Evaporation of the organic solvent afforded 14 ng of
crude product, which was reconstituted in 0.75 nL of

weMassroni tril e/water (containing 0.1 % f or PCT/E8100)/011765

10

15

20

25

and 10 purified on a reverse phase hplc colum (C18- 5
um  30x100 mm) usi 0-80% acetonitrile/water
(0.1% formc acid) gr ent over 6 mnutes. A fraction
at 3.4 mnutes waspT -‘t‘;‘t@oand concentrated to
afford 8.6 ng of ( -1- 4-

car boxyphenyl ) am noc rbonyl thyl)]-4-(4-met hoxy-3
-(3R tetrahydrofuraﬂwyl oxyphenyl pyprol i done as a

white solid (51%. 1H NWR 15 ( F«race DVBO- d6;
300 MHz) 9.5 (s, 1H); 7.9 (d, 2H); 7.6°(d, 2H) 6.8 (s,
2H 4.9 (m1H), 3.9-4.2 (g, 2H) 3.7-3.9 (m 5H); 3.7
s, 3H,; 3.5 (m 2H); 2.8 (m1H); 2.3-2.6 m 3H);
( @SI 510(4 Mthorgzsﬁ(s/RHi-l}emeﬁdrgpmgbmmnanyl) 1- [N(-(4- "

eten x§( %r%%é’gefganﬂb})an%{&%%%n;ﬁn@ﬂ{]ﬁﬁ-aj’-bong/llﬁle (¥8 mg; 6037 mmol) was
t edingl ol hthananyl ALy RheMater-(85AULY. OMi AARRNGSBRAL hydroxide (0.5M;

with a simlar procedure using different starting
nelSrula s agdderhgndestirred at room temperature for 7 days. The solvent Was removed

(%ﬁgl t§ (ggyﬁé Wﬁéypg’u&gr@d ngv%gﬁq Xe%ﬁ ?face%tél lan<)1( yl%eﬁ&l (10 mL each).

rrﬁi‘viaydmahemwf) thel bemaicasdlnagasfaaayd net hy ]o'fzcrﬁbfé r ba&@n
e 128 WO 2004/ 094375 PCT/ US2004/ 011765 d N ey which was
rg:onstgu’[e \in 0.75 mL of 60% acetonitrile/water (contalmng O 1% formlc acid) and

( h [ any he 0
98 9000 LA GPARDRISRL i v
Stawtomthls/iwaEWR’O(l% fdrjnié ad:lﬂpgﬁdwht/o‘%ﬂ@l ﬁlilﬁl‘f’eSOfA Qra@tl%n %t83 .4 minutes

Isul nmde(51 ng; 0.30 nmol), DVAP (22 ny;
cqf %Doanésscﬁwntr@ie@o [ ncﬂffjord Af 86r g r rothg (4S)-1-[N-(4-

f t

d.@ffb’?%&’e o B P A o R e " T 1m
k@trahgﬂ;rofﬂrarqﬂomenyl)}EQ)yﬁﬁhddmeofa}sf ar i Wﬁlted Thalidor @%)g 'H NMR

¢ BB IS s ol TR toof s .o G G 6.8 (5, 21) 49
Puhjrk)eelohy2 (! TS 7100 fnCsAE £9! U 3 M, 2mH); 2.8 (m,1H); 2.3-2.6
(m, 3H); 2.2 (m, 2H); MS [M+H]=455; [M+Na]=477.

(4S)-1—[N-(3-Carboxyphenyl)aminocarbonylmethyl]-4-(4-methoxy—3-(3R)-
 tetrahydrofuranyloxyphenyl)-2-pyrrolidone was made with a similar procedure using

different starting materials.

Example 12
(4S)-4-(4-Meth0xy-3-(3R)-tetrahydrofuranyloxyphenyl)—l-[N-(2-
methylphenyl)sulfonylaminocarbonylmethyl]-2-pyrrolid0ne
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10 30x100 mm) and a gradi ent of 20-80%
acetonitrile/water (0.1%formc acid) over 6 m nutes.

wa2dorme3sidn at 4 mnutes was concentrated to apPEDDRBE011765

10

15

20

25

ng (35%yield) of (45)-4-
(4- met hoxy- 3- (3R) - 1@t rahydr of ur anyl oxyphenyl ) -1-[ N- ( 2-
nmet hyl phenyl ) sul f onyl nocar bonyl net hyl ] - 2- pyrrol i don
e as a white solid.oTp ‘\/(:@Cls 300 MHz) 9.6 (br
1H); 8.2 (d, 1 . 7274(m 2H) ;
9 (in, 153%50(br\\% 3.8-4.1 (m 9H);
7 (m 2H); 2,9 (m2H); 25¢2.7 (m 4H); 2.2
(m2H) M5 [ MtH] =489. (4S) - 4- (4 xy-3-(3
R) -t et rahydr of ur anyl oxyphenyl ) - f
phensul f onyl am nocar bonyl net hyl ) - 2 pyrrolidone is nmade

by a simlar procedure using 20 different starting
mat er i

(45) - 41“33 @3\4@0@! SRR ehudrp Sramieamprad) gromplijlone-1-acetic
_2%%36 843 B [P%Tﬁl}ﬂtﬁ)gzogsﬁtgﬁ?g ? l\qﬁlr(‘? S{i f&ﬁ%‘%&&haddfm%ﬁf o-
ng‘,o(y@su:B%nm?me)(S bngt @8}) n41=n(>1ﬁ} ]gMAR)(QQl IB%,((BFQ mmc?21) éam(riﬂl_EDCI (58 mg;
(St gk ez ol done 2 L of e
WTWIITH etﬁm Netdtd GO%0) SREHShedwith 17 BRY20 Qi r v?zﬁ& %1(1”310 mL of

This was stirred at roomtenperature
hdmﬂ@ Thh ergang sobtent wendoéd @vet Sodiim stilfa@@ndwoigorattd to provide 92
DME was added and

?lﬁ‘i’%goelnﬁ@ B@%@W&% P?nlj.f%faif byt hiyle g @ el (5 um;

O\B‘@kmﬂ)@ﬂﬁn b i Soriient 0RO D- 8004 5 REbni [Grmi
nmL of et hy)la ag:gtrate and 15 nL of %?Vgrgtea di%afg n@ acfld?over6

3 minytss.-A figetiogeatehrminites W Cmﬁcamtratwﬂ tdy pffonel, 2 50 €856 wiwld) of (4S)-4-
ﬁoﬁhw §ﬁ§ té%réh&/giro%agg ogczylt)ﬁ)en [I\]’%’ My (0.26
( mhﬂpmeﬁynanhﬁ»ymané&modyﬁhétﬁWQt@ﬁMﬁBMé %y%ﬁa ¥o1ld. 11 NMR
I[L&L en rop%)] Zﬁyrrolldone as a clear oil.
Rik; 5@5@)&%‘% 0 (rapl i) B2 (Al H2H)5 (t71HR-7.227 ¥e(ng,19H); 6.7-6.9 (m,

3'3%1),35595& %{) 548 (?%%3 38037 gn,é‘%[)( 9% %2{1}“]2 312')'32@ 4H); 2.2

3(199&13 m[a\mdrH}HA)w 3.84 (s, 3H) 3.69 (dd, J =
1H),

0103(0

(4S)-4-(4-Methoxy—3-(3R)-tetrahydrofuranyloxyphenyl)-1-(N-
phensulfonylaminocarbonylmethyl)-2-pyrrolidone is made by a similar procedure using

different starting materials.

Example 13
(4S)-4-(4-Meth0xy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N -(3-phenpropyl)]-2-

pyrrolidone
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10

20

25

15 3.43-3.28 (m 4H), 2.78 (dd, J = 8.8 Hz, J = 16.8

Hz, 1H), 2.66 (m 2H), 2.50 (dd, J = 8.0 Hz, J = 16.8
Wo2004694372. 20-2. 13 (m 2H), 1.88 (m 2H). The POI/USMOAY1765
conmpounds were made using the same nethod with

different starting materiaks: 20 A (4S)-
4- (4- Met hoxy-3-(3R)-tetra ofuranyl oxyphenyl ) -1-[ N-(
gone d 4S) -

2- phenoxyet hyl )] -2- pyrro

4- (4- met hoxy- 3- (3R) - t et lahydr ofuganyl oxyphenyl ) - 1- [ N- (
2-tert- butyl di nmethyl si{l yJ oxyeth -2-pyrrolidone 25
Exanpl e 14A ©

(4S) - 4- (4- Met hoxy- 3- (3R) -t et rahydr of unanyl oxyphenyl ) -1
- [N-(2-hydroxyethyl)]-2- pyrrolidone (Internediate)
130 WO 2004/ 094375 PCT/ US2004/ 011765 N O O The crude
(4S)

4- (4- et §8RY108 of 309 medP PLaymP B L (M- Grpsiary By CR - (

2-teeikiydr&fubti g ya- Midwmmlxﬁhafmwﬁww@
was dlys(,i;ol veg |X§p1§3§ltylr?1_ pyl4rTHE and 3.7 7 Mtoaﬂ%k

2 oongfing a0 &g &) 7 SomnpRgt Natl (0 dlrqurmp)l lwmgnqeﬂdreb andHenL of

0
|35, T RS RN Bous” e s o016
ar(d. OS&mlanCdf @ cbradms-BPphdilyl@bp el 2nI§IBﬂDMF ®ds SR and the resulting
Na2SO4. The sol vent was renoved and residue purified

by EHIE RS SHirethategRdphRp creiuge prgnight nlldrpies then pourhinto a mixture
Mesphis %‘E&%h%g) c%i’a a0l St?nﬂ%e@?tgx%ﬁ/d \gjcls‘ijlegl; Wthrggx (lg ?nf of water, 1 x

yield) o 4- et ho

t dtSrrahgfﬂ brifieyrdaieg Iolamyl}sikhsmlu énd]pu[nlﬁe(l ByﬂM@W@krBYOI <g2(OQ6 mmol,
i dppe ear O

Y% e (ﬁzf‘&M igthgsy 4 @R} by ransappheAy L IN-3-

S'fthenﬁoé%) Byrré"l'iﬁong%gg%le%r élﬁ WE)Z(C%Q)% %%’éé?klgl 2H), 7.22-

15{)18 (2%439}{)(664 ®}I= @3 HzHYE), $.80 (88, B= 1o, H4,H)= 8.3.HA 161)) 6.69 (d, T =
a
K (g HY (2D HERy 5959 0m, 0D 5o BHR-o§9 Gy Bk Hz, 1H),
- 3444 25 pRCHOR (! ) £ 8% Hz, T = 16.8 Hz, 1H), 2.66 (m, 2H), 2.50 (dd, T = 8.0
Hz, J = 16.8 Hz 1H), 2.20-2.13 (m, 2H), 1.88 (m, 2H).

The following compounds were made using the same method with different

starting materials:

A. (45)- 4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-phenoxyethyl)]-2-
pyrrolidone

B. (4S)- 4-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-tert-
butyldimethylsilyloxyethyl)-2-pyrrolidone

Example 14A

(45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-hydroxyethyl)]-2-

pyrrolidone (Intermediate)
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pyrrolidone o N O 20 S\ / Methanesul fonyl chloride,
40 L (0.52 mmol ), and 0.11 nL (0.65) of

walriogopepyl et hyl am ne were added to a sol uti oPCDUSBB4/011765

10

15

20

ng (0.26 mmol) of (4S)-4-(4-

met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ) -1-[ N- ( 2- hyd
roxyethyl)]-2-pyrrolidone in 3 131 WD 2004/ 094375
PCT/ US2004/ 011765 nL of~ 2. This was stirred at
roomtenperature for 1 ho It Was then washed with
10 nL of water and dried/ over N , filtered and the
sol vent was renoved. T rude 45)

(4-met hoxy- (3R)-tetrah furanyl‘phenyl ) - 1-[ N- (2- et ha
nesul f onyl et hanol )] -2- pyrrolidone was dissolved in 3
mL of DMF along with 108 ng (0.78 rmmol) of K2C03 5
and 53 .iL of thiophenol. The m xture was heated to 60

C for 2Thoeu8e (4%%%1%2%&;ﬁ@?@%ﬂfﬁtyérdﬁlﬁﬁﬁﬁﬁ{/ﬁenﬁ-el-[N—(2-tert-

nmL of saturated 20 L of efhyl acetate.
ortyévidimethygidyloxpethylad perrolilerte Wasdigolvet] infl2 wet ef THRdnd 3.7 mL

e 2R A sl el TE MR T wataddel e Feision wes

bystierel fooneaivu® BEfoos taRByrattsé. NH val it fike@ial) & RIS water and
100 % et hyl acetate gradi ent over 20 mnutes 10 to

yifrgeted 2% $ymLaideRpCd and dsfed over Na,SO4. The solvent was removed and

2 ds (At = 3- - hydr of ur.an h [).-
PRt R A LA R on i,
1HevRIVED fiffutésltoAicld GBY nfpH)78%6yidid) oﬁ(4§§-4(}_§ﬂm§th%gr-§-(9ﬁ)—
(m, Jhgpd, 3.,87:4.05 (m AH, 3,84 (s, 31, 3,76 (m o
1|_t§ rahey( g)é:ur(aay oxyphenyl)-1pN-(Zyhydrgx g hyily2-pgralidonmas 2ie)ear oil. H-
3. 4 d J = i = 1
P IR(GPC D 05, 240 0 7 G Bog )y tafiugd Sy . 5w, 3.7
21,.3H)53 .643)414(11(,4&1\7!92.9@23923({?, 2H), 2.78 (dd, J = 8.8 Hz, T = 16.8 Hz, 1H),
;T&%Fg)(}et et rahydr of ur an){I oxyphen QKZ 1- %N—(Z- (4-

SpHOny 4P 34t he )ﬁﬁﬂﬁg i Hdha. Md®, RElde usi ng

the same nmethod wth different starting materials. 20
Exanpl e 14C

( #3nnipl¢ 24B4- | sopr opyl phenyl t hi o) et hyl ] - 4-[ 4- et hoxy’- 3
) %ﬂ?—i—@-Meth0xy-3-(3R)-tetrahydrofuranyloxyphenyl)-l-[N-(2-phenthioethyl)]-2-

pyrrolidone

Methanesulfonyl chloride, 40 pL (0.52 mmol), and 0.11 mL (0.65) of
diisopropylethylamine were added to a solution of 83 mg (0.26 mmol) of (4S5)-4-(4-
methoxy—3—(3R)-tetrahydrofuranyloxyphenyl)-1—[N—(Z-hydroxyethyl)]-2-pyrrolidone in3
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t et rahydr of ur anyl oxyphenyl ]-2-pyrrolidone I UN<Cc o
O SiInto a flask containing 0.17 mmol crude

W@ 2309435 - met hoxy- 3- (3R) - 25 PCT/US2004/011765

t et rahydr of ur anyl oxyphenyl ] - (2- oxo-pyrrolidin-1-yl)eth

yl mﬂlﬁiﬂ@'ﬁﬁﬂl TRIS 38 swesd aq‘églﬂ Egngg%ﬂ]?é fo'?'\f':hou%.l %F_V[)%éaen washed with

(0.34 mmo of Cs2CO3 and 5 nmol) of”
WO Qi ¢ iDgater sndritivduszo as3¥0,] FiBkred iand phicogyvdnbinap haneded. The crude

caar b st TRy D P S ey 1 s s tthanon >

wasyradidets whb @liReBadie 3! Ay &F IaE é@@?g_f%h 18t e ¥8.78'mBhn of K,CO
sat ur at edegzcos, 10 nL of water and 710 nlL of ggcl ne, ) of K5CO;

S drandd5oubrofNhimidnol. fThe mixddreawss hematnt 6Q°E€dfor 2 hours. It was then

ificati b jlica_.gel columm chronmat ography using _
- g S5 RtoiR oo L B Stk 0 e By o alfed agegatt i The organic
( ggﬁﬁs&ﬁhgﬁ gv&@f% ggg;&g%%ﬂatér e{n? y) )rgmztoh%liyo._ Jrine, dried over Na; SOy,
- (Bieyed @nd ahy dsadvant awisd oonypivdny |Burificaytt rvedsi doenplished by column

%thgr%é‘}%pﬁ%g Zg{%ge(ﬂ%tl ﬁ,{%et te ,187 :1 8Q (’)gj) ’gt@?/ggc’(em?é gl;zéijrgng ower 20 minutes

10 ( oyt 343.%g (gf%‘@é{fbl«i)m&: (hgg-g»(?zrﬁ%&%%?y’-&{ngLt(aé;fih%qgﬁ?ﬁ_;?anyloxyphenyl)-

15

20

25

f\ﬁ@f&\&é&;%beqlujblﬁﬂyl}]a-pmlidgn@moleaﬂsil.v\ﬁﬂmd&f/ .l4|$i7r.u] (m, 5H), 6.73-
i diff t tarting materials:

RSy g B8 Pt RSN arb i S b ¥, 3.5 a2

- = et r I h = 25V b j done =

( (RRy = bl %ﬁ@?’f‘é‘;’i?ﬁﬁ%ﬁiﬁﬁ ﬁiegsl)ﬂe{%’h%/}?%’/ -247-:5\'[ (éiﬂhgt h%@?z J =17 Hz,

- @Qéa)z-‘ﬂ%fddaﬁﬁﬁ-@fhﬁ‘ ShzolpRdayi, 2H3- p yrrol i done

(4S)-1-[2-(3-Cnhl orophenyl thio)ethyl]-4- I[ _4(—jmat hoxy- 3- (3

R - et YRR DA i dto f ey oxypheny Dt -IN-(2-(4-
methoxyphenyl)oxyethyl)]-2-pyrrolidone was made using the same method with different
starting materials.

Example 14C
(4S)-1-[2-(4-Isopropylphenylthio)ethyl]-4-[4-meth0xy—3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone

Into a flask containing 0.17 mmol crude (45)-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-(2-oxo-pyrr01idin-l-yl)ethyl methanesulfonate was added 2
mL of DMF, 111 mg (0.34 mmol) of Cs,CO; and 52 UL (0.34 mmol) of 4-
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(4S)-1-[2-(2,3-D fl uorophenoxy) et hyl ] - 4-[ 4- met hoxy- 3- (
3R)- 20 tetrahydrofuranyl oxyphenyl]-2-pyrrolidone
W@ 28340943f2- ( Benzot hi azol - 2-yl ) oxyet hyl ] - 4- [ 4- nRCTOX2008011765
- (3R) - tetrahydrofuranyl oxyphenyl ] -2-pyrrolidone
éf%bp%p%ﬁﬁ%@l%ﬁbﬂorﬁﬁ%ﬁ&fﬂ' ArhreZi¥d hERLOES B0l dc Svbdidht, cooled to

oXYy-
t etaoahtedpefamrgrapt @Oyph e gihlyl 2eqtate mak iaddete Phe organic layer was washed

Er:s 811)()[%}: gog _ﬁé:t{lfja?e{doﬁ%gtlaimaf 8% \_;v%fe)r/ lazlc? rlTb i etoP gll‘ille-, Acfln[eé over Na;SOy,
f e i -
L e s by 5 BY1B G008 gy s
5 3 gredrit elpgen Ehydf @6 de A09Ymtlysd heetyte]in Depanes gidldkin® mg of (48)-1-[2-
S i‘@-lﬁ%}t{)ﬁﬁgggﬁyﬁ%{(dctﬁyl] -(4§[§2rhgtgg)£3§-g y(gf{ﬁelflrraﬁ}rflgrlo%glpng)?%%nyl]-2-
try hy 3] 12 r ' e
A ST 67,1 45
( 48).-1HD)] 2.0¢328 EVLIBH).Gphény?HhBd) (et, )] 3.4, 2L Bgony 1H), 2.7 (dd, 1H),

(a0 p5he S G, S B b7 BT it oy 3-
10 3R) - tetrahydrofuranyl oxyphenyl] -2-pyrrolidone 5

(4S) - 4-{”4- met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1
- [ 2- ( 4-ThestoHewingromyouhisyens eJusing-thy sanod indthod with different

-1-(2-Azi do-ethyl)-4- {4-net hoxy-3
f?{%?‘?%ﬁ%féﬁa §d?o-¥u2 an-3 -yl )oxy] - phenyl } -
Py (4)}1i- Eﬁ-ﬂ-—]%olﬁmpyli;ge@ékggﬂﬁ{}&]-4—?4-methoxy—3 -(3R)-

y -

(4?\%- 4- (4- Met hoxy- -t et rahydr of uranyl’'oxyphenyl)-1
- [tRrydifheaylos st 2epyyalidpn- pyrrol i done ~ ~1o N OS

13 A A o ety e AR AR Ry pheny 1) - 1
- [trdl3drofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[2-(3-Chlorophenylthio)ethyl]-4-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-
2-pyrrolidone
(45)-1-[2-(2,3-Difluorophenoxy)ethyl]-4-[ 4-methoxy-3-(3R)-

20  tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(45)-1-[2-(Benzothiazol-2-yl)oxyethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(45)-1-[2-(6-Fluorobenzothiazol-2-yl)thioethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone

25  (4S)-1-[N-(6-Fluorobenzothiazol-2-yl)aminoethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[N-(Benzothiazol-2-yl)aminoethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(45)-4-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[2-(4-

30 trifluoromethylphenoxy)ethyl]-2-pyrrolidone
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phent hi oet hyl )] -2-pyrrolidone was dissolved in CH2Cl12

and 3 equivalent of mCPBA were added. The reaction
wo®48943rF ed overni ght at roomtenperature. |tPEEESI00E011765

added to mxture of a saturated solution of NaHCO3

an 'y . 20 10 nL of

CHg‘lé(]?HZ %Flcll:%oﬁb ne H%%%”::?ﬁ%?eetﬁé)ﬁm %3 shed wth 1

x tedrahydrofurawgileryphemyd]-2-pyrrétiderde of brine. Purification

B R B g @ 5%
gr ae roﬁl\fﬁ{l H@:@x‘}@% gliddRl d 82 ng (57%yield
over three ste S 4- (4- met hoxy- 3- (3R) -

5t e(4Séﬁ1y[d1rmﬁﬁhlpwr9+(6Rypm1@hy<ﬂ1)3ﬁ1ranyloxypheny1] 1-[2-(4-
2 h | eth - 2- lid |
RS AUl sSiraeccr; Do004) 011765 1H MR
(—45)914(2( Amdé e'ﬁ%ﬁ) 5—{'4'21116'[30)? -3- [2 )R'@et?ah?@ro(-ﬁkarﬁf%/?)oﬁy]ﬁjglenyl}-

4Hyyrr@1<f815 (0316 3H), 3 83-3.73 (m 3H), 3.5-3.38 (m
4H), 2.72 (dd, J =9 Hz, J =17 Hz, 1H), 2.48 (dd, J =
9 Hz, J =17 Hz, 1H), 2.21-2.15 (m 2H) 5 Exanple 16:

10 (4Ezan’:lpli»ll' fI uor o- 4-
[ 4- net ho 3-(3R)-tetrah drofuranill oxypheny

[ A48%-4- (f Ebéwr @ﬂﬂ)ﬂﬁfﬁa duofwramyloxy dLT @ of o
f | k t 100 0. 63
it el b Aeidonek o0 Z'nS' 59 mp (065

innol) of HOBt was added 6.5 nL of THF. ThIS was
cooled to 0 C under, argon and 0.10 nL (0.63 nmol) of

DI C was added and-styr™Nyng continued for 30 m nutes.
This 15 sol ution dded to a flask containing
55 ng (0.16 mmmol) (S)- %%Oam do- ethyl)-4-

{4-met hoxy-3-[ (R trahy furan 3-yl ) oxy] - phenyl }
-pyrrolidin-2-onen 3 rrL - at room t enperat ure.
Then, 0.12 nL of PBu3 was add the reacti on was

15
The crude (45)-4-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-

phenthioethyl)]-2-pyrrolidone was dissolved in CH,Cl, and 3 equivalent of m-CPBA
were added. The reaction was stirred overnight at room temperature. It was then added
to mixture of a saturated solution of NaHCO; and CH,Cl, It was then extracted with 2 x

20 10 mL of CH,Cl,. The combined organics were then washed with 1 x 10 mL of water
and 1 x 10 mL of brine. Purification was accomplished by column chromatography using
a 50% ethyl acetate in hexanes to 100 % ethyl acetate gradient over 10 minutes to yield
82 mg (57% yield over three steps) of (4S5)-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-1-[N-(2-phenylsulfonylethyl)]-2-pyrrolidone as a clear oil.

25
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stirred at roomtenperature overnight. The solvent was
renoved under reduced pressure and the residue was

waele@sodasexl in 10 nL of ethyl acetate. The or gaPCTUBBY€011765

10

15

20

25

was washed 20 with 10 nL of IN HC, 10 nL of K2C03, 10

mL1 fNMRt 1 fimbFi o

fi I}?er ed ngd4?dgﬁceﬁt5rlﬁz§t’ géi) Z’Jrﬁle}f?%gu o 8%@ (m|\|§%§%473 (s, 1H), 4.97
ac o)1), 41053 8%, (s, I4H§t,a3 §fels, 8H),Br83-3 chr(mnnﬂpgsrﬂsm (m, 4H), 2.72 (dd,

u5|n t fromO%to 10% net hanol in
using g grad e 115135%8,&(5@ Y79y, § = 17 Hz, 1H), 221-2.15 (m, 2H)
(4S)-2,3-Di fluoro-4-[4-nmethoxy-3-(3R)-tetrahydrofurany
| oxyphenyl ] - N-

[ 2-(2-oxopyrrolidin-1-yl)ethyl]-benzam de. 'H NVR 8
(eber3) 7.7 (t, 1H), 7.3 (m 25 1H), 7.2 (m 2H), 6.8
(s, 2H), 6.7 (s, 1H, 4.9 (m 1H, 4.0 (m 3H), 3.8

(m 5H), 3.7 (m 2H), 3.0 (m 2H), 2.3 (m 2H), 2.7
( dBxampie 162, 5 ( dd1,21m2H) Mr1=461.0 135 WD

e ) AR e R S R e PR R o-

St e ng)limﬁﬂryl)ﬁtsyl] benzamide

4S) OtAlij[4 Met hoxy- 3- (3R) - t et rahydr of ur anyl oxyphenyl ] - N-

[ 2- (2-oxopyrrolidin-1- yl)ethyl]benzam de 5

(4S)-2,3-Difluoro-4-[4- - 3- (3R) -t et rahydr of ur any
' I

| oxyphenyl ]-N-[2-(2- ox n-
-yl )ethyl]-benzam de Eéx{p 10
(4S)-1-[ N-(4-Carboxyt hi‘azol - | ) am nocar bonyl net hyl ] =

4-[ 4- met hoxy- 3- (3R) - NH

t et rahydr of ur anyl oxyphenyl ] -Z\pyfrolidone I Oo =NO
\~/ So\\M HN O OH F

(4S)-1-[ N-(4- Et hoxycar bonyl t hiazol - 2-yl ) am nocar bonyl m

¢ e ks 0 Bl macpy o6 43 ciflyesohesgolggeidgngess me (0.63

m‘Iﬁﬂn)al)VtﬁSHSBt kagddiidll 6l5a¥BRA TIF. This was cooled to 0 °C under argon and
0.10 mL (0.63 mmol) of DIC was added and stirring continued for 30 minutes. This
solution was then added to a flask containing 55 mg (0.16 mmol) of (S)-1-(2-azido-
ethyl)-4- {4-methoxy-3-[(R)-(tetrahydro-furan-3-yl)oxy]-phenyl}-pyrrolidin-2-one in 3
mL of THF at room temperature. Then, 0.12 mL of PBu; was added and the reaction was
stirred at room temperature overnight. The solvent was removed under reduced pressure
and the residue was dissolved in 10 mL of ethyl acetate. The organic layer was washed
with 10 mL of 1IN HCI, 10 mL of K;CO;, 10 mL of water, and 10 mL of brine, dried over
NaS0y, filtered and concentrated. Purification was accomplished by silica gel column
chromatography using a gradient elution from 0% to 10% methanol in dichloromethane
to yield 27 mg (4S)-2,3-Difluoro-4-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-N-
[2-(2-oxopyrrolidin-1-yl)ethyl]-benzamide. 'H-NMR & (CDCL) 7.7 (t, 1H), 7.3 (m,
1H), 7.2 (m, 2H), 6.8 (s, 2H), 6.7 (s, 1H), 4.9 (m, 1H), 4.0 (m, 3H), 3.8 (m, 5H), 3.7 (m,
2H), 3.0 (m, 2H), 2.3 (m, 2H), 2.7 (dd, 1H), 2.5 (dd, 1H), 2.1 (m, 2H). M+1=461.0
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15 m) and water (InmL) and treated with 1M NaOH (0. 46
m.; 0.46 mmol). The reaction was heated to 100 C for

WQ20009475 LC- M5 shows [ MFH] += 462.2 with a peakCT/US2004/011765

10

15

20

25

indicating am de cleavage ([ M+H] +=336.1).

Puri fi cahé fliowasg BREHRIHAEY, SEt ol Sisn g

chr onat ogr aphy oh a If%:18 coleﬁé/nrﬁaf%@i%&gﬁ‘%g%#%&‘glthdlfferent
gr Hatagmaierigdl®- 80% acetonitrile/water (containing 0.1

% §&r m i d) ] jnutes.with a flo f 45 m/ mn.
o S RS-0 P o rtey o hesS iR G somseptidin.1-
f reddthyliteneqnidai ni ng the target were evaporated to

auﬂo d the conpound as a white solid (18 ng; 20%. 1H
N Si@éc@sﬂu%@é-[4wn&t)w>sv-ia(3sz-te¢rany@rpﬁlzwquypha@l}qug(z-

( T IS L3, s, 3H); 3.9-4.1 (m 5H);
4%55%%016%?512%th@%e‘2%m§‘1{0 . 6.85 (s, 2H): 6.9 (s
1H); 7.8 (s, 1H). ES-M5 |[M+H +=462.2 25 136 WO

2004/ 094375 PCT/ US2004/ 011765 The foll owi ng conpounds
were made using the sanme nmethod with different

st j terials: (4S)-4-[4-Methoxy-3

- L dl gll7§hydr of ur anyl oxyphenyl ] - N-[ 2- ( 2- oxopyrrol i di
n-(48)-1-[ - (teCimtioky thiazl-20p)496in s &irbiod mtﬁyﬁmﬂgemlﬁmxy-s-(m)-
(??811) ﬁé}"iﬁl;l_édr Cftr boxy- 3-fl uorophenyl ) am nocar

ot fyrapyloxyphenyllopysraimepe

t et rahydr of ur anyl 0ﬂ<yphenyl ]-2-pyrrolidone O 01~ OO
OH~ ~ OH F 10 Aosolyution of

(4S)-1-[N-(4-tert-bu xycar bonyl - 3-f | uor ophenyl ) am n
ocar bonyl net hyl ] - . o

4- [ 4- met hoxy- 3- (3R - t et r ahydr of ur anyl oxyphenyl ] - 2- pyrr

ol i done (55ng; 0.40% mol) | di oronet hane (1 ni)
was treated with iof | uoroacet ifg—4cild (4 m) and the
H N

sol uti on

OH

(4S)-1—[N—(4-Ethoxycarbonylthiazol—Z—yl)aminocarbonylmethyl]-4-[4—methoxy—3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone (95 mg; 0.19 mmol) was stirred in dioxane (5
mL) and water (1mL) and treated with 1M NaOH (0.46 mL; 0.46 mmol). The reaction
was heated to 100 °C for 2 hours. LC-MS shows [M+H]+= 462.2 with a peak indicating
amide cleavage ([M+H]+=336.1). Purification was performed by reverse phase liquid
chromatography on a C18 column (30x100 mm) using a gradient of 20-80%
acetonitrile/water (containing 0.1% formic acid) in 6 minutes with a flow of 45 mL/min.
Ultraviolet detection at 277 nm was utilized and fractions containing the target were
evaporated to afford the compound as a white solid (18 mg; 20%). '"H NMR (CDCls: 300
MHz) 8 2.2 (m, 2H); 2.6 (m, 1H); 2.9 (m, 1H); 3.5 (m, 2H); 3.8 (s, 3H); 3.9-4.1 (m, 5H);
4.2-44 (q, 2H); 5.0 (m, 1H); 6.85 (s, 2H); 6.9 (s, 1H); 7.8 (s, 1H). ES-MS

[M+H]+=462.2
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stirred at roomtenperature for 45 mnutes. The
sol vent was evaporat ed under reduced pressure and the

WO e®idu37nas taken up in ethyl acetate (50 nlL)P@EruS2004/011765

10

15

20

washed with water 15 twice (|1 OrL each) and brine (10
n) . ThehoriIRWifg EAUSSunIB Svetl insdk QYEY the

and evapor at ed 11‘?% pr%t\;/ulnde ae tan so ﬁg $%hg%é%ﬁ‘%ﬁdlfferem
pu?tﬁﬁinéeﬁlﬂégnal%ver se phase liquid chr omat ogr aphy usi ng

n r adi, ent - 80% .
o P O R R B Bl e g Ny 2l romselidine1-
m ﬁg@tﬁﬁ]_atmah{)* fahideof 45 ni/mn. U traviol et
detection at 269 nmwas utilized and fractions

contai ning the target conmpound 20 were pool ed and

evﬂ)ﬁ’@i" % to afford (4S)-1-[ N (4-Carboxy- 3-

| ) am nocar bonyl net hyl | - 4-[ 4- met hoxy- 3
(@R)-1L[B-(4ob3els Ls-ﬂayf A aiino - -
b b oo (o by PR YL g Foxy-3-GR)
ZUGKFBQQWBI'W‘PUB@M '@MTB@ldOBﬂan'pl e 19 In Vitro
Measur enent of TypeF 4 Phosphodi esterase Enzyne
Preparati on: Humano 4 was obtained from
bacul ovi rus-infecte 9 cells that expressed the 5
reconbi nant enzyneo ocencodi ng hPDE-4D6 was
subcl oned into a %ﬁul oVi ovector. Insect cells
d

(Sf9) were infect with tHé—%ac: Vi fus and cells
were cultured unti protein WA prggsed. The

bacul ovirus-infected cells were |ysed and the |ysate
was used as source of hPDE-4D6 enzyne. The enzyne was

pat €91y of 45} 36 dtryrdonisaangh-Tisodmanme aminocarbonymethy -

gﬁ'@%@gﬁ%ﬁ gé?}aﬁy@raﬁ%%‘éﬁ Hﬁz PYROGAS ed@g%gn&.m mmol) in

pldichpdrogiethahe(1ABES wad ReQEd w@mhﬂﬁoxag&ﬁe%b 1 mL) and the solution
nmonophosphate (cAMP) to 5'-adenosi ne nonophosphat e

( Qﬂff%kﬁi)mom%mﬁ?rﬁtva%&é %@Mﬂéﬁeﬁ sThe SQ&MW eis adepoodcdender reduced

L3Rt 50 A OSB8OS e i e

r euie (10nsle pauhd bedl bfine (hOGAVP ’H’}é dig&ﬁlé al eﬂ{zvuﬁrﬂﬁéﬁ over sodium sulfate
coI sphadi esterase _inhibitors block the

0
%Y@PB‘FF"?FP PEQAE & Bnsglifodhe qudﬁc&w@@@’@d;by reverse phase liquid
C e
aglgﬁggfb‘ggéﬂhg 5 e G O Oy C R FRR s
wegetontiiidsivated (Mirg 6. 150fomnicodcid sy sikininutes at a ﬂow rate of 45 mL/min.

Ultraviolet detection at 269 nm was utilized and fractions containing the target compound

were pooled and evaporated to afford (4S)-1-[N-(4-Carboxy-3-

fluorophenyl)aminocarbonylmethyl]-4-[4-methoxy-3 ~(3R)-tetrahydrofuranyloxyphenyl]-
2-pyrrolidone as a white foam (3.6 mg; 7%). ES-MS [M+H]+=473.1
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and 10 ul of inhibitors and incubated for 12 mn at
roomtenperature. Final concentrations of assay

waeormpomsnt s were: 0. 4 ug enzyne, 10nmM Tri s- HOPCT/pkR004/011765

7.5), 10mM MgCl2, 3 uM cAMP, 0.002 U 5'-nucl eoti dase,
an@ lelpgl cpm of [3H cAMP. The reaction was stopped
I Ng .tl of boiling 5N HCO . An aliquot of 75
I MVZEroMatsurmenﬁ oft Ky 4\BBosphadisfterased from each
Iumﬁa colums (Multiplate; MIlipore).

LaE@?Eﬂeg’Eﬁ?ﬁ% Pe was eluted into an Opti Pl ate by

spi Nni NYugdan 248U wRMdBtaIed ol Bhculbfub-il¥8teVSH ce‘PlE that expressed the
sc:| ntillation fluid was added to the Opti Pl ate.

5 pl eacempignt @@éim@dTh@s@NérﬁHC@dlna HETXE-406 mias Sulamhedpmocafbaculowrus

[ggt%%%ﬁ?g% p%eél‘@?é%)sj%? [m n éf:} g%ﬁeﬂl %%lé%%%(ff%g %geye cultured until

Al protets tvas exposusads ThE Ba&ﬂ&&ﬁﬂsl{ﬁfécﬂeﬂ c%—l@@%@”ﬁ@d%ﬁ@ the lysate was used
diluted into the assay such that the final

c ottt ilBREfDoOREme DheigrzyDrsEs @@@yllm@mﬁﬁd ssing a DEAE ion
Qﬁnﬁ%%?%&tx%ﬁﬁh% Jl%lt g?od%ﬁ&r%tcar? 'e(r)é]pf%tgfl u]slgg cb?\hg éncoding other

Passi v an 1 n vivo

10 LeRDBEMHhenzamds Menory The test was perforned as

15

20

25

30

previ ously described (Zhang, H -T., Crissman, A M,

Dorairaj, N.R, Chandler, L.J., and O Donnell, J. M,
sggsychophar macol ogy, 2000, 10 23, 198-204.). The

appar atus (Model E10-16SC, Coul bourn Instrunents,

Al | ent oliype Pgosphattiessérests abneert oyatic adim&slhmﬁ{dnoph@di’ﬁh@té (cAMP) to

n i.llum nate artnment. connected t
EALR IR R a%tm | N potisiaapemvorth s MR fo adenosine.
of TherofahK 8PS Hined APRFit Qtﬂfsﬁlﬁ:tl ?igg{e h rEg ce%ﬁflP Jo adenosine.

steel rods through wnich an ectr| o
beAdisiosine nsertadily mpamtecdcﬁn@n aAﬂ\/ﬂB tiy newttal shmme co]Ahhls

er i ment rst habit he 15
o PR Pty BB Bl S RoreA! S sl orgnn hs assay
DugonBeéijubhtgy, PO Rbitofsh@ubedd ddcMilk€in sirhaghe- Dawl ey
(Harlan) weighing 250 to 350 g) was placed in the

illumnated conpartnent facing away from t he cl osed

gui | | ot 1 m nut thed

rai sed. éaﬁé’%& @héﬂﬁl) qxg;esgwgilpﬁ%ﬂ{)ﬁgr eﬁea?% Ed With 50 ul of assay mix
C g d0turefinhikfrd ARI0NEEhted bt €2 ndif 8t robat teﬁeel%ﬁﬁg Fﬁﬁl

dar kened conpartnent, the door was cl osed and

el cOBeqIatianRIasSHY ORI ORI Wietst: @r €ug Poryn®, 4 Buddh d‘sl.s-HCI (pH 7.5),
T%ﬂh\hﬁéﬁ'&, ?M dsAM?t §002 bhﬁ ARleott a‘f’seadrc'f ? X b‘ecr:p(;"n%j 09 [3]H]cAMP.

The reaction was stopped by adding 100 pl of boiling SmN HCI. An aliquot of 75 pl of

reaction mixture was transferred from each well to alumina columns (Multiplate;
Millipore). Labeled adenosine was eluted into an OptiPlate by spinning at 2000 rpm for
2 min; 150 pl per well of scintillation fluid was added to the OptiPlate. The plate was
sealed, shaken for about 30 min, and cpm of [°H]adenosine was determined using a

Packard Topcount 96 counter.
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ng/ kg of the test conpound or saline, 30 mnutes prior
to the injection of saline or test conpound (dosed

WO e@wa0®315to 2.5 nmg/ kg, i.p.), which was 30 mni PCE/ES2004/011765

10

15

20

25

30

before the retention test started. The rat was again
| aced i r ‘
Ui I 1 ot { TGP UNAL Qs IREPATIOIPPOMAG thd Mfwed jto the assay such
d afh@éﬁ@cﬁmbmpmmw ofdMBede Nd&d DMSQI godsma? Sfﬂ&(bnzyme activity at
ﬁﬁ 9 ﬁ% which tinme the trial was term nated. Al
dal® YEFEIONy s ed by anal yses of variance (ANOVA):
i ndi vi dual conparisons were made usi ng Kewman- Keul S
tests. Naive rats required |l ess than 30 seconds, on
avExample 3 cross fromthe illuninated conpartment to
t he dar kePasdive dowoptenteierRats, 30 id 35 0\V¥BsR00 1AM Mmd Memory
PCT/ US2004/ 011765 Exanple 21 Radial arm nmaze task | n

Rat s, in vivo st for Learning and I\/Em)ry The t
was pe?ﬁ& %W%%%@W%&%PVVJ@B@WPWC‘% fhang, HH, -,flnssman AM,

O hasaira TN R, Whanaly, oY aloft #n Jh@ﬂ@ﬁio%%%ﬂam%o%gy, 2000,

O Donn Néur opsyc rraaco
1983, 208-204.). FiThe aptmy&usaﬂ‘ﬂeclel IEiOt]JGSC ﬁ‘ou&bﬁ@l InstadrBer(ts/BA ®entown, PA)

ol Cé’@glat%flrg? E)l]é]%%ll’tlgg qhglaqb h\|7vn %1? toht?éggﬁ%%@éﬁggt connected to

6%&&%&%&%@@&&% I’-l@tn?@rfoo?l T}{élglggr quga{ﬂfﬁgﬁ)ed compartment

the floor) for accli'm
t H‘@ﬁSIB‘led@é staintesh vtedluratls lerght\ﬂaclu: emblectnoffocttlfghoalaz@lﬂ BE delivered

dlq ﬁ%atth 10tfood%zlets plai:ed closeevég
r & i et soR, AR oxiiRngl Somes Were e habfpated to the
t hgpaaths 1eF ddy R &€ il start SLHRIRPSirAel abumg qu"gﬁ]#lg%&‘g rat (Male

Next, four random sel ected arns were
witPRHsDyeRY Eilardm) mistghieg2H) 101836 o) atas plesed asthe ilbiritated

LA T N S—

newzg raiseid. i The latefi®y f@ ehReinakile d%?lkdn@& Sofk alftrﬁ% v@a[s rébrded. After the
m nut es passed, whichever cane first. Four

padtEmared e darkenedseosnpsmanent ) thododtivas cmsnd;myd et)rim, electnc shock
[ : that .had alr

S 01 B A L LA s o
emglksof the st compcrund&r shlittep 30 ARAIELS it Bie iRjectiOf é‘f sahne or test
arm en (% ﬁ"? the test duration (seconds .

t feppy Sysdritom A st oraeh sip 39 m;mpie$ b@fp@ the retention
| Rost 1818 ZEhe rhf wh Cm&wnﬁmql%fart&? L onif: arEnEe W tr]:'lgﬂe guillotine

the average refere nory error Wwas
i dodriapens Ube &aicy dott enitaire, 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.
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20 the rats began the drug tests. The test conpound or
saline was injected 15 mnutes prior to vehicle or

wo eatt/oagent , whi ch was given 45 m nutes bef or eP€T€S2004/011765
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test. Experinments were perfornmed in a lighted room

V\/g'xgg‘;gqg@{ ai ned several extra-nmaze visual cues. All
d

anal yzed by anal yses of variance (ANOVA);
i ndi vi dual conpari sons were nade usi ng Kewran-Keul s
tests. Radil decnmas sk m Relerrmsinvevoc Best éntlreatiingandMemory
indicative of inhibition of PDE activity. This
procedure was used to screen conpounds of the present

val ves Bt iat Bty s plotid By d g Rt 1. P Bhsoman, A,

C DA /NIR. Qigander, IC.oMpLODeaRY] 1ML f NarvfkyéhotMaimacology, 2000,
10,000 nM and then plotti ng drug concentration
p

30
vepsifiS-2M4 adirpdtaliehimetial fputing gats fnplempraquRelavyisy gHarlan)

t ] | . . /

RSP ey R SN2 s v

C 60%10x1d eneltighy te rRizé ovat Blevatad 80 tmaiboae thel fiws) fonacclimation for two
Lo o A P Wt with

S Wﬂeglgﬁ'p@&e& Rfpse B € g§6d wald, ¥nd®the PRE h%ittc‘c_ﬁ | % the wells at the end

descri reactants and/or opérating conditiohs of
t bf the anny;,ehtastiond odayt waseondeted. N&fefopr modainhgselected arms were

\iﬂﬁ}aeﬁn%laggcbgmlolpg pt{e % oi E%ﬁgmﬂ%%& ?Ngl? ?esb%%t%? {g&ﬁé Egnter platform (26
WidSeter) forl 15 RPRRES04 tidAaliowan it@ltnig‘?g g‘e@nlgghroughout the maze

Cemi

m)di.?i cations of the invention can 1 made w't hout

deptalit coltpcfedmth petlets of faddt ord) mivoise pefsed hvehichavencime first. Four

141 WO 2004/ 094%55 PCT/ US2004/ 011765 WE CLAIM 1 Ad that

cBABBISHES WFTeRGtirh |, WOIRSIE ety FOFS 1» SIS Bpifed arms tha
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.¢., the time
spent in the collection of all the pellets in the maze. If the working memory etror was
zero and the average reference memory error was less than one in five successive trials,
the rats began the drug tests. The test compound 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.

A decrease in adenosine concentration is indicative of inhibition of PDE activity.
This procedure was used to screen compounds of the present invention for their ability to
inhibit PDE4. plICso values were determined by screening 6 to 12 concentrations of
compound ranging from 0.1 nM to 10,000 nM and then plotting drug concentration

versus “H-adenosine concentration. Prism® was used to estimate pICso values.
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Rl is alkyl having 1 to 8 carbon atonms wherein
optionally one or nore -CH2CH2- groups are repl aced

w0 poogagfs7xase by -CH=CH or -C=C- groups, 20 aP&yiUS2004/011765

10

having 1 to 8 carbon atonms which is substituted one or

more tifesp] 51@& feR¥Q OnL&9k

wher ei n op .%%X 'y o eegr C%p&%é%aﬁg?%t §egngion are less than
r e pPQueleld edpecigly tese tee DM CH=CH or - C=C- groups, 25

cycl oal kyl having 3 to 8 carbon atons, which is

unsubstituted or substituted one or nore tines by

hal ogenTh®p@cedihddtant}add dad bl a6 1%5 ituti
combi nat i ons thé%eof a hetegégﬁc |cﬁg§gﬁhﬁg $%&Sm”uumngﬂm
s akaneredly, orﬁaeqlﬁ@allyydesmh@dacmwmn arfdddriopefifing conditions of this

u t havi to 1 ons i n which at

I g}}g%d{%%rflgﬂ%m %%S%H%%a’g@reﬁgln@ e&?mg ®tom which is
unsubstltuted or substituted one or nore tines by

hal ogen ,. al kyl a|kOX§ cyano, hal ogenat ed

al kyI Wiht P e lamtloarhaﬁbeen iHhsgxptesiniv o resple ltd Hegmddu@tion and of

Qﬁf‘uhwgﬂr?dsaﬁg% ar g’?@g %‘}atlga%é]{] pgfhléga%%coqul?eolgventmn can
nﬁmenademhdmy dé;&lﬂﬁl@geﬂom(ﬂ?@s 1%3500% &the ifEARGXY . |

al koxy, nitro, nethyl enedioxy, yl enedi oxy, am no,
al kyl am no, di al kyl am no, 142 WO 2004/094375

PCT/ US2004/ 011765 hydroxyal kyl, hydroxyal koxy,

car boxy, cyano, acyl, al koxycarbonyl, alkylthio,

al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acyl am do,
and acyl oxy, or conbinations thereof, 5 arylal kyl
having 8 to 16 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, CF3, OCF3,

al kyl, hydroxy, al koxy, nitro, nethylenedi oxy,

et hyl enedi oxy, am no, al kylam no, dial kylam no,

hydr oxyal kyl , hydroxyal koxy, carboxy, cyano, acyl,

al koxycar bonyl , al kyl t hi o, al kyl sul phi nyl,

al kyl sul phonyl , phenoxy, 10 acyl am do, and acyl oxy, or
conbi nations thereof, a partially unsaturated
carbocyclic group having 5 to 14 carbon atons
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whi ch is unsubstituted or substituted one or nore
ti mes by hal ogen, al kyl, alkoxy, nitro, cyano, o0xo,

w@roogomsrhat i ons t hereof, 15 aryl al kenyl havi nBCBUSOLG11765
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35

carbon atons, wherein the al kenyl portion has up to 5
canppicApys. which is unsubstituted or substituted
one or nore tinmes by hal ogen, alkyl, hydroxy, alkoxy,
ni tro, dethylAesretiauxg of Fetnmyleénedi oxy, ami no,

al kyl am no, di al kyl am no, hydroxyal kyl, 20

hydr oxyal koxy, carboxy, gyano, acyl, al koxycarbonyl,

al kyl thio, alkyl sul ggfn ky| sul phonyl , phenoxy,
acyl am do, and acyl oxy, or bi nati ons thereof; a
het er ocycl i c-al kyl group S _sdat ur at ed,
partially saturated or f%lly 25 unsatywrF&d ed, having 5
to 10 ring atoms in which at |east ing atom i s(lan
N, O or S atom which i SRunsubstitutgd or substituted
one or nore times in 'the heterocyclhﬁ portion by

hal ogen, aryl, alkyl, al koxy, cyano, hal ogenat ed

al ¥leigni tro, oxo, amno, alkylam no, dialkylan no,
carboxy or conbinations thereof and/or substituted in
the al kRl poistaliod hbying altogeﬁrbon&%rﬂs(ﬂheﬁkﬁgﬁion@lﬂy one or more
conbi nations thereof, or 143 WO 2004/ 09437

PCT/ US2004/ 013 32- giaups aredgplassd in eaely ¢asg by -CoI=@H- or -C=C-
car bon atons oﬁggch is unsubstituted or substituted
one or nore ?ﬁ $ by hal ogen, oxo, alkyl or

conbi nations thereof, 5 R2 is alkyl having 1 to 4

carbon atons, ichis substituted.or, substituted
one or Iore %lkmng lhtﬁl%gﬁ'é o giams gvh_lc%(lg)fpizp,tltuted one or more times

(512 | kBl P ) S S8
- (cH) NRS‘gél?al?%RS, b HdR e i ! ,%ne or more
10 (CH2)" NRESHERG; groipHaike repNREGIRSGactorase B R CENIATOARA-C=C-

R4 is alkyl having 1 to 12 carbon atons which is

unsubst it ut F°HS substituted one or nore times by

hal ogen, oxo, or conbinations thereof wherein

optionally one or nore -CH2CH2- groups are replaced in
each case bycyploalkyl having 3 to 8 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon

atoms or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
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, aryl, alkyl, alkoxy, cyano, halogenated alkyl, nitro, oxo, amino,

alkylamino, dialkylamino, 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, amino, alkylamino, dialkylamino,
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15 -CH=CH or -C=C groups, al koxyal kyl having 3 to 8
carbon atons which is unsubstituted or substituted

wWo@p@40943mDre times by hal ogen, oxo, or conbi naP¢DNS2004/011765

5thereof, 30 amydlk

t hereof wherein optionally one or nore - CH2CH2-

roups are r n C -

9 C= CP gr oups ?9%§§$%§*lk}ﬁﬂﬁg%aﬁlﬁg‘y3@%§°’§¥ 8 ér;@g%’t égl«tﬁ%x’ycarbonyl,
whi ch i s unsalyithibusleglsalphinyl) bidyltulphedyl peermoxy nayiamido, and
ti mes by hal ogen, oxo, al kyl, or conbinations
t hereof, 25 E%?’@’aloﬁwrﬁﬁiﬁfr on5d05'Ab 4 to 16 carbon

atons, which is unsubstituted or substituted one or

nore tinmes by hal ogen, oxo, al kyl or conbi nations

Yiglavimlg 8gotlé carbonatdnos vetidnis unsutistitutédsor

bsti d.or. tituted,. [ b
nat ogon, - OFo A e droiR S oy BelogR G G Pl dwerony
WO 2004/ 094 34iRok hitk6328Q8Y18deHTES), et'ﬁ?felﬁé’clilgﬂ}e, Qh‘gffé/,'aﬂcylamino,

et hyl enedi oxy, am no, al Kyl am no, dial kyl am no,

al koxycar bon a
al kyl )s/ ul pho n%lk(?x%ﬂafpﬁé X{’J F@(ﬁghlgng%gﬁsufpgwﬂ éh}fyﬁsr%lﬂ%?% ghenoxy,

10 hal ogenat ed gjy¥drsidbpdianiiodt9, ordgbmeYionstktaari do, 5
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30

and acyl oxy, or conbinations thereof, arylal kyl having
8 to 16 carbon atons, which is unsubstituted or

substitut ed - i I 3
alkyl . hydr oxgatialy E@%@frhﬁ‘ﬁr?%%@? @&Eﬂ%%ﬁ’%@bon atoms
et hyl enedi oxyhichng mesubetiiel anbutstituléll licadrkydra Bini¥® by halogen, alkyl,
hydr oxyal kyl ,  hydr oxyal koxy, carboxy, cyano, acyl,

al koxycar bor3/koXya pitta, £¥a18, 0% joy FembisatieRA thereof

al kyl sul phonyl , am nosul phonyl, phenoxy, acyl am do,

and acyl oxy, or conbinations thereof, 15 a

het er ocycl i carglathepyl hatvirfB fosl tsaihoredtets, wigdiéihahd slkenyl portion has
Z? g % ait ﬁdv\z Irqqp;t%g erlécggatstgrtills{:vy : 'g}(lj gttgﬁ;l/ﬂ’% gckg)ro su%)gtitqllrerc]lgone or more

times by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,
ethylenedioxy, amino, alkylamino, dialkylamino, hydroxyalkyl,
hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio,
alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido, and acyloxy, or

combinations thereof}

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof, or
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Oor S atom which is unsubstituted or substituted one
or nore tinmes by halogen, aryl, alkyl, cycloal kyl,

weywhoad3ky| al kyl , al koxy, al koxyal kyl, cyano, PCT/US2004/011765
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hal ogenat ed al kyl, hal ogenated al koxy, nitro, oxo,

am no, 20 al K%&l@ffﬂ(ﬂ@hkyfjhaﬁzlnl@’ 4 Ed"}@@arbﬁﬂtprgﬁ %fﬁ*aﬁ [1@’ l!msubstltuted or

het erocycl e, heterocyclic- hat |

t hereof , or Sllhf»@tvéfrctmgpcdrlmoraitlkrws bgmalmgpn,\MmopkikyISor combinations
sat ur at ed, p%ﬁtlflly saturated or fully wunsaturated,
having 5 to ng atons in which at least 1 ring

atomis an 25 N, 0O or S atom which is unsubstituted

or subst tuted one or nore tines in the heterocyclic

porti onRby higlaigéhaving \1to 4aktbph atah avhjch is yandhstituted or

hal ogenat ed nltro al kyl am no,
di al kyl ani noSJbg%tPe XY OSFHOE%ﬁB"IeﬁEYSE‘)IﬁgeI} 'her eof and/ or

substituted in the alkyl portion by hal ogen, oxo,
cyan, or, conpinatigns thereof; and 30 R5 is H, 145 WO
2004/ 094375 lpcﬁﬁ(QBzod@H@)ﬁO@B ACK) ORAVA(GHLMSRY -A7H,),SO,R, -

b b
aroups ar o rOATIR IR HRILERRR XA O R, Frp ORTRE -
groups, 5 aIGQHz)MFS(DgRi {(CHANRGOR) oAt OMFCORESD,RS

substituted one or nore tinmes by halogen oxo, or
conbi nations thereof wherein optionally one or nore

;)9_28_'_%4 g{ gﬂ E%Yﬁﬁ%’llg%e onya?akbéh ﬁgl&/l:g r%la Fi g%gibgg'fu%or substituted

at oms whi ch dns onnsubtitiet by dalogen, osd Q&tdofﬂbﬁlﬁﬁloﬁ@ﬁle&rof wherein
nmore tines by hal 0x0, or canbi nati ons ther eof
169 é)r

wher ei n opt i°BHSRE SRR o B2 Cibmreins ap whjrsedineeach case by
repl aced in _gaeleHCHSECRY. olisCH or -C=C groups, 15

alkoxyalkyl having 3 to 8 carbon atoms which is unsubstituted or
substituted one or more times by halogen, oxo, or combinations thereof
wherein optionally one or more -CH,CH,- groups are replaced in each

case by -CH=CH- or —C=C- groups,

cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl, or combinations
thereof,

cycloalkylalkyl having 4 to 16 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl 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,
{
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cycl oal kyl having 3 to 8 carbon atons, which is
unsubstituted or substituted one or nore tines by

whadoegets7s oxo, al kyl, or conbi nati ons thereof PCR0S2004/011765
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cycl oal kyl al kyl having 4 to 16 carbon atonms which is
unsubsti t ut eﬁ’leﬁfylen%&f%%?' %&%d Bﬁmgoﬁlﬁ PHFOS d?z%fkylamino

hal ogen, oxo, al'kyl or conbi nati ohs ther

ha\é i tngt 6t t(cj) l:mircayaﬂigr] Iatdmmfﬁikmy,odarbosayummb,sddyl uh11‘33(3t}’§’f‘¢[1f13011}’1
itute re
oR3, ikl , RS TRy S5 Fephontes Ryunbonbrise.

et hyl enedi 0Xyty1saPhBRamRAbKYAIGEENRRd aflIdH i
hydr oxyal kyl , Y {iﬁhox al kox @gggar bgfyy, I?%/ngo g{/lfr}oxy, acylamido,

al koxycar bon%tld acyWertq@mbmaaﬂonyﬂmm,ﬁh. nyl ,

al kyl sul phonyl , al kyl sul phonam do, aryl sul phonam do,

hal ogenat ed ar yI sul phonam do, phenoxy, acylam do, 30

and acyl oxy, ar9RIGOHNIAAR tONS cABEH 8@ns, whitd bstitut

2004/ 004375 Pa TR e o1 Tes aryl al kyl h(:ll%//\@lsu gitpted or

16 carbon atyhgfituigdionn o Bommbsby h&logcm 6, OCF3, alkyl, hydroxy,

2yl hyar ciSS iR R aNITERoRY, PR bipo. sty tamino,

et hyl enedi o@alkﬂmnmn hgﬂﬂoxgzaﬁymg% royaditdsy é’d}’b&@y cyano acyl,
hydr oxyal kyl , hydr oxy alkox¥ cyano, acyl; 5

al koxycar bo r?;ufoxyﬁ‘i‘rh gixlpalkylthdp, I@}k}éwlﬁnnﬂy alkylsulphonyl

al kyl sul pho Y, 0X

and acyl oxy ,r‘]ay%nrloscl:l olﬂggp #%%89 4%??@@? an§ aﬁ@?%?[ 5§8ﬁbl:natlons
group, whi chhérsofSaturated, partially saturated or

fully 10 unsaturated, having 5 to 10 ring atons in

which at least 1 ring atomis a N, Oor S atom which

I S unsubsti . ines

hal ogen, artyilllﬂe?éij % 15% 1 oa1t E% %gf{}‘%f‘o‘;%ﬁ a?akurﬁteg%r fully
al koxy, al k(ungmlllﬂa;ekl hawztygaﬁm lmﬁhg)glﬁﬁﬁtlﬁdfhaihkaﬂleast 1 ring atom is a N,

hal ogenat ed ni.tro, OX am no, _ al kyl am no,
a8 G L e
het erocycl i gah e@lakml all Il cfc@mﬁa& SRLh 3& Qlﬁ(oxf alixyalkyl,

heterocyclic-a kﬁ gr oup, Wwhi ch
partial |y sayanoahadganatedilly, halogenated alkoxy, nltro, 0X0, amino,

alkylamino, dialkylamino, aminosulphonyl, heterocycle, heterocyclic-

alkyl, or combinations thereof, or

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0Xo0, cyano, or combinations thereof; and

R’ isH,
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unsaturated, having 5 to 10 ring atons in which at
least 1 ring atomis an N, O or S atom which is

W p®dios373 ut ed or substituted one or nore ti meRCT/HS2084011765

10 -

15

20

25

30

the heterocyclic portion by hal ogen, aryl, alkyl,

al koxy, cyano, hal ogenated al kyl, nitro, oxo, am no,

al kyl am no, di al kyl am no, carboxy or conbi nations

t her eof and/ elkykhdaysng 1 tet BHcarbort Memamteilpopﬂidmﬁybyte or more

hal , i th
o kyl haviHECRE gl B abRee] Bracher gy OH-CIE-of “C=C-

optionally op@ups nore -CH2CH2- groups are repl aced
in each case by -CH=CH or -C=C groups, 30 147 WO
2004/ 094375 PCT/ U82004/ 011765 al kyl having 1 to 12

carbon at O”Baﬁé“l' hayin S1 t%ut & l%oma?oj]inggelggl? 1s\mé§[g}1ﬁqg%ne or more times

by hal ogen, 0X

optionally Olbt}ehalb gem,') bRo, or CbiAbIMatiofl @bRSf ﬁh&eﬁﬁcﬁﬂt@ﬁ@ﬂiy one or more
in each case by -CH=CH or -C=C-_ groups, 5 alkox al Ky

having 3 to & BrORps Aiks TRPTREH insaeneash by 01 —C=C-

substi t ut ed nore tines by hal ogen, oxo, or

combi nat i ons t feo wherein optionally one or nore

CH2CH2- groups are repl aced in each case by -CH=CH
having 3 to 8 carbon

or -C=C Lﬁ() ﬁ@r g ycl oal k

at ons, V\,hl cha1 <yl bating étt‘é C%ﬁbonét%@t whiphdg upsibstituted or
nmore tines 0 t

t hereof . 15 cy%%lg%}f: aF E{/&Fe ﬁlln@’ By h%[)%éil ?26 Ng CB&%f'natlons thereof
atoms whi ch Wheremsmbsnaltyﬂmd)rMOre S@Hgﬁf}iﬁ Wrewbs@i€replaced in each

nore tines b 0 or conbi nati ons
t her eof , ﬁv fh&(/ ﬁg@ﬁ&rr&? lgb%‘di’snat ons, which is
unsubstituted or substituted one
cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl, or combinations

thereof,

cycloalkylalkyl having 4 to 16 carbon atoms which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl or combinations

thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, CF3, OCFs3, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido,
arylsulphonamido, halogenated arylsulphonamido, phenoxy, acylamido,

and acyloxy, or combinations thereof,
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20 or nore tinmes by hal ogen, CF3, OCF3, alkyl,
hydr oxy, al koxy, nitro, nethyl enedi oxy,

weedwloesedli oxy, am no, al kyl am no, di al kyl am nBCT/US2004/011765

10

15

20

25

30

hydr oxyal kyl , hydroxyal koxy, carboxy, cyano, acyl,

al koxycar bon SH ’lalkﬂI Hﬁ)ﬁn"g@' t@ 1 6@aﬂ%h%%nq§1 gfﬂ(&h is unsubstituted or

al kyl sul phonyl enox acyl am do, oXxYy,

conbi nat i ons Slﬂfh’@ﬁmﬁ QHGZE naary ftizdek Py hlahrgem,g?l& O@Fl,ﬁalkyl hydroxy,

car bon atons ich.is un bst tute subst it ut

one or nore ?l}(gh % i, ﬁ% Qﬁyset?‘é'%?%dlo’éﬁ” 0o, aﬁ(ylammo
hydroxy, al fakylanfinb rl@drd'i@ﬁlk)ﬂ @1’?&1%(9%]!60}( carboxy, cyano, acyl,
et hyl enedi oxy, am no, al kyl am no, y§{

hydr oxyal ky| alkpyypetheps, nﬂcy;thlocalkmbulphmg; aﬂq;lsm;omyl 30

al koxycar bon al k hin

al kyl sul phon% mo?%lé%n)yy p%bn é??ﬁ % ?%i%?&ﬂx@xw cogpbinations
conbi nat i onsthefeef,eof ; 148 V\D 2004/ 094375

PCT/ US2004/ 011765 a heter ocyclic group, which is
saturated, partially saturated or fully unsaturated,

atom bs a N ° O 6PCR AT bl Sabufid, B pithha or sy

substi t ut ed wnetuatedybaeing 511830 Bing a&rﬁ@'nﬁ@lﬁﬁh afleXdt 1 ring atom is a N,
al kyl , al kox Orgl koxycar bonyl , cyano, hal ogenat ed

alkyl, nitr Mgk 1s @SR%UHHP@]@T sudpstafukegll aaion axjore times by
or conbi nat | RMsgeh! hﬁg? Qficy] Sf%lgr %(Plefzfgl&ﬁkfl élll_]{%(y alkoxyalkyl,

group, which 1 s sat fat Yy sa

fully unsatayrag, éﬂlogbmtemgkﬁl hﬂog&latddrﬂkcﬁdypﬁﬁrol BxdVahfiRo,
10 N,, O or S atom which is

at least 1 ring ato

unsubst i t ut ea&k}g g@?ﬁ‘t}’gﬂ"@fio GireneTIRhonyl, hptsosyele, heterecyclic-
het er ocycl i GuRArdr BmuMALBAL BERRE 27 Y! . al kyl, al koxy,
cyano, halogenated alkyl, nitrd, oxo, am no,

al kyl am no, di al kyl am no, carboxy or corrbi nati ons

t her eof and/ I subs din the alk paortion_ by
hal ogen, StEYRREC aﬂ?y?@i?HBi Wg‘ﬂ“ Wﬁ@ﬂé@r’fﬂalbﬁsaﬁ“?@d or fully

gOt 0 4 and uﬁﬁkﬁﬁﬁmehﬁ\ﬂu@gﬁﬁ to/1 RERERLARE whEH & 14381 ﬁﬁé atom is an

N, O or S atom, which is unsubstituted or substituted one or more times in
the heterocyclic portion by halogen, aryi, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof;
R®  isH,
alkyl having 1 to 12 carbon atoms wherein optionally one or more

-CH;CHs,- groups are feplaced in each case by -CH=CH- or -C=C-
groups,
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with the proviso that: at |east one R4 or RS is an
al koxyal kyl having 3 to 8 carbon atons which is

W@ ®uos4srs ut ed or substituted one or nore ti MEBCDHYS2004/011765

10

15

20

25

30

hal ogen, oxo, or conbinations thereof 25 wherein

OpL1 0l |y OBy PE Y E1o BB 08 LS el mre i
each ¢ - -GG )

2004/ 094375 B’ﬁiﬁlb@ﬁﬂ646,0;)11:70’1615inaﬂonﬁhﬁﬁﬁgg’hgﬁil@éptiolnﬁll one or more
Formula |: 5 [ OO 13 R wherein i s al kyl
having 1 to éﬁgéﬁ%ﬁmé’ﬁ’éﬁ’éer\ﬁﬂé?eéﬁ 14 cgeh asa &y N Hsi{eoer —C=C-

nore -CH2 goups are replaced in each case by
- CH=CH- orcr%)g’groups, al kyl having 1 to 8 carbon

atons which is substituted one or n})r\%htim_as 20 by

hal ogen, oxo_.pr c I natigns_t hereo erein _

opt i gnal |y oﬂgorgraﬁ%hgvmg %L&%F@-%Oﬁ RIS WAk j upsubeiigted or

[ h cas ' s L=Cs C ;

in each casesbytitufeddoablor Blore %&Rﬁ?@k}%n Lo J, r%@{ﬂeﬁ%’dagpns thereof

having 3 to 8 carbon atons, ubstitu _
25 subst i t utehkereneptipnattyranetar mese bYHbEHS geoupsexOreplaced in each

al kyl having 1 to 4.carbon _atons or conbinations
thel)r/eof, a ﬁcé? eef’\éEé ﬁiﬁ&rc—)gﬁ?"\ﬂ:ﬂ”@ﬁ’ i s saturated,

partially saturated or fully wunsaturated, having 5 to
10 ring atons in which at least 1 ring atomis an 30
N, 0 or S at¥rloalki baving3 tm8 odrboi atormsdwbichssibsdubstituted or

one or nore tj al oge aryl., .al kyl , al koxy, L
cyano, hal og é%%ﬁ@tg : é}l@ Wl r,ng?ﬁr}{m%s, l}lyp]%?g_enaﬂ’f% 8&19& of combinations
al kyl am no, théradfyl am no, or combinations thereof,

aryl having 6 to 14 carbon atons, which is

unsubstituted or substituted one 35 or nore times by
hal ogen, CF%ycl%'l@}all@}l EX‘}ing RS §%ibod leﬂ%%yvvhiglll }sru%’substituted or

substituted one or more times by halogen, oxo, alkyl or combinations

thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, CF3, OCFs;, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido, and

acyloxy, or combinations thereof,

arylalkyl having 8 to 16 carbon atoms which is unsubstituted or
substituted one or more times by halogen, CFs, OCF;, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy,

acylamido, and acyloxy, or combinations thereof;
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nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,
di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,

we @943zt yl , al koxycarbonyl, 150 WD 2004/ 094 3FGI/US2004/011765

10

15

20

25

PCT/ US2004/ 011765 al kyl t hi o, al kyl sul phi nyl,

al kyl sul phonyl , phenoxy, acylam do, and acyl oxy, or

conbi nations thereof, arylalkyl having 8 to 16 carbon

at ons, Wwhi chahsterpesclisgrotpytveticiois sGtusatid tpattisllydamrgedor fully

nore tinmes by hal o CF 3, al kyl, hydroxy, . i

al koxy, nit r%?s_aﬁg?tgg’ﬂ@ﬁ@@i 0?8,8': r@’(&ﬁ?@%@ﬂ?’g&g,ﬂ Ie@tdgring atom is a N,
al kyl am no, Odrd &yhawhite.is Wﬂﬁ&ﬁﬁh@kubftitutedo e or more times by
hydr oxyal koxg, car boxy, cyano, acyl, al oxycar%onyr?,

al klyl t hiOI o, aha g%:ﬂp’hiaﬂisb{l,,aﬂamrfybalkuxmdwwﬂy}; detrﬁ?hxlpgenated alkyl,
acyl am do, a ac X onbi nat.jons.thereof,. 10 a
pa¥t ially un@grto U?%/. é%%%oagg(g@gfl?’éﬁﬂl‘g]ﬁﬁl%ﬂ figmBinaigonshereof, or

carbon atons which is unsubstituted or substituted

one or nore tjnmes by hal ogen, alkyl, alkoxy, nitro,
cyano, oxo, dRetergasilivaalkdmsounn shiabfis satBratedy pattieBpyaturated or fully

having 8 to erein the al kenyl . .
portion has Lﬁlg%ﬁ?%&g lﬂ%gibg gﬁto Y oh8 ,a{%ﬁ ayvhigh at féast 1 ring atom is an
unsubst i t ut &d, Oror Sulish) Whitke ¢ @REbRIUEDbLsubklifiBR] W% or more times in
hal ogen, al kyl, hydroxy, alkoxg, nitro,

net hyl enedi 0&9 hetegochgicapsiproiy halagan aryladlkyl) alkoxo cyano,

di al kyl am n X carhoxy,.

cyano, acyl?mé g§§§§?§§§§F?02%%9@?%ﬁ%§ﬁ§%”m’awﬂqéﬁﬁﬂw’cmboxy
al kyl sul phi roylcomaireyibssihpleonatld/orsnbstiuied i@t Me51 PBrtion by halogen,
and acyl oxy, or conbina%lons thereof; a

het er ocycl i E*8t RAPOESIPLIRAHPRKthereokat ur at ed,

partially saturated or fully ‘unsaturated, having 5 to

10 ring atons in which at least 1 ring atomis an 25

N, O or Satom which is unsubstituted or substituted

one or _nore.tjines i the heterocyclic portion by

hal ogef, ar&?bubiﬁ?a, al koxy, cyano, hal ogenat ed

al kyl, nitro, oxo, am no, alkylam no, dialkylam no,

carboxy or conbinations thereof and/or substituted in

t he al Ryarnpeeuticoly bgeeptablegetis themod, cyano, or

conbi nati ons thereof, or :

with the proviso that:

at least one R* or R’ is an alkoxyalkyl having 3 to 8 carbon atoms which is
unsubstituted or substituted one or more times by halogen, 0xo, or combinations thereof

wherein optionally one or more -CH,CH,- groups are replaced in each case by -CH=CH-

or —C=C- groups.
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30 151 WO 2004/ 094375 PCT/ US2004/ 011765 _ _
cycl oal kyl al kyl having 4 to 16 carbon atons, which is

wae®wossrs ut ed or substituted one or nore ti NBGI/DF2004/011765

5

15

20

25

30

35

hal ogen, oxo, al kyl or conbinations thereof, 5 R2 is
al kyl hQV'ng}@c&ﬁbdﬁn@%??&&mﬂ&?”s which is
unsubstituted or stituted one or nore tines by
hal ogen; R3 is arylal kyl having 7 to 16 carbon atons
which is substituted jn® portion by phenyl
and optionally furth subg |ed one or nore tines
by 10 hal ogen, al kyl, hydy , hitro,

met hyl enedi oxy, et hyl enddi ox ' al -yl am no,

di al kyl am no, hydroxyal kyl, hydr ox aI»oxy, carboxu)
cyano, acyl, al koxycarb [, alkylt
al kyl sul phi nyl, al kyl sul'phonyl pheﬁ Xy, and acyl oxy,
or conbinations thereof; and 15 n isR0 to 4; and
pharmaceutically acceptable salts thereof. 20 3. A
cof¥pegild of Formula |: R2,-0 OO0 301 N~I) I R

wherei np,Rl i hayi.n car pon. at
opt | on2$ ly oi%éel c}Jf ¥1av1n Yt%g Caréﬁ?éﬁ?én E %opglpgal\fmone or more
repl aced in ea@cmagﬁ)ubyam@bﬁ%d 1ﬁreac}Ccas§b JOPEEH- drod=C-
WO 2004/ 094375 PCT/ US2004/ 011765 al kyl haV| ng 1 to 8
carbon at ons8®HPTh is substituted one or nore tines
by hal ogen, oxo or conbi nations thereof wherein
optionally one or nore
alkyl having 1 to 8 carbon atoms which is substituted one or more times

by halogen, oxo or combinations thereof wherein optionally one or more
-CH,CH;- groups are replaced in each case by -CH=CH- or -C=C-
groups,

cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon

atoms or combinations thereof,

a heterocyclic group, which is saturated, partially saturated or fully
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, aryl, alkyl, alkoxy, cyano, halogenated alkyl, nitro, oxo,

amino, alkylamino, dialkylamino, 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, amino, alkylamino, dialkylamino,

hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
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- CH2CH2- groups are replaced in each case by -CH=CH
or -C=-C groups, 5 cycloalkyl having 3 to 8 carbon

W@ L@A®943%hi ch i s unsubstituted or substitut edPONESTHN4/011765

10

15

20

25

30

nore tines by hal ogen, oxo, alkyl having 1 to 4 carbon

atoms or combihahiLONRyEHBAR, ’alkjy@s gleBH&%%g,i eg:lylamido, and

group, which i5 saturated, partla rate

fully unsat W}é@edortranbmgtmwttber&cﬁf r| ng atons in which
at least 1 ring atomis an N, O or S atomwhich is
unsubstituted or substituted one or nore tines by

hal ogen, aryhnylAk} hhvinglske 18 ’caﬂﬁéﬁ Rfbmd] @Jh?cgﬁg %fl?lﬂ)stituted or

al kyl, nitro, oxo, am no, alkylam no,
or conbi nat i mtlmt@r@@for ngcse ams bMaa]oggl,@H3cD@E3, akyhdiydroxy,

atons, which ungubst it or tituted one _or
nmore times b'ril/ﬂ( Eh 4 ene%ﬂ tﬁV‘EW&IOW g 2lkylamino,
al koxy, nitr@ialk milﬂdllszaﬁﬂdy@myl h9&1féxkﬁla§;§y QAhoxRIByARb, acyl,
al kyl am no, d| al kyl am no, hy dr oxyal

nydr oxyal kox Owﬁ@@;@yl al@y&m@; albzlymlphmk @vammyn phenoxy,
20 al kyl thi | k o
acy?amydo 'O a?a!ng S%JIQ@QM@%& 005% mry? *8%8&?%}8Fep enoxy,

aryl al kyl haV| ng 8 to 16 carbon atons which is
unsubstituted or, substltuted one or nore tines
hal ogen, CF3 Patiglly urgprqte PR ORYC srops llaVltl@)@/tO 1|4| carbop atoms

nmet hyl enedi og%}l)ﬁch c? %sug%&% n%lo¥ %10@2};18185% 9}7 halogen, alkyl,

di al kyl am no, roxy roxyal oXy

cyano, acyl alkcadyknmpayalmoan, oﬁbdmlblhblm&xs thereof ,
al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acylam do,
and acyl ox, or conbinations thereof 153 WO

2004/ 094375 4 ﬁlﬂ%ﬁﬁ@l@éf ]8]1‘.3 c?ﬂb%‘ﬁr %o 5 i %e%l?%ﬁrﬁportion has

carbocyclic grou avin car at ons
i s unsubsti tuptted Qarboauabﬂms ManSmmmhsntumYﬁ substitsteB vne or more

hal ogen, 0X0, Or

conbi nat i on@ﬁ?éﬁé’r 3’6#( é’f‘i{%’fxvr H‘Iﬁ’é% HEognethylegedioxy,

carbon at Oﬁ%thw\éiﬁﬂi%kﬁ 4nlﬁﬁo,aelﬂéﬁ&y1 10 Blatily?iA8Shydroxyalkyl,
hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio,
alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido, and acyloxy, or

combinations thereof;

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof, or
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up to 5 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, alkyl,

whyanos7s al koxy, nitro, nethyl enedi oxy, PCT/US2004/011765

10

15

20

30

35

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

hydr oxyal kyl Y4 +oC g?%ﬁ . A€ .

al koxycar bonw(il(;%iﬂa%ylﬁlug%fotoaﬁy sup%ﬁ%ﬁ%’;{ﬂl ICR?sydﬂsubStlmted or
al kyl sul phonsubstifubeeinoeyor ey tiaxes g halegen, axy) dkyl, or@bmbinations
conbi nati onst her.eof; a heterocyclic-al kyl group,

which is satﬁ?ﬁ? d, partially saturated or fully
unsaturated, having 5 to 10 ring atons in which at

least 1 ying atomis an 15 N, O or S atom which is
unsubstRt ut eld abeyl baisg I tef earbonetonus, mhidh is unmbsiitntedidie
heterocyclic_portian by hal ogen,. aryl, alkyl, alkoxy,

cyano, hal og%%g?tgtf%ﬁnﬁéﬁmﬁ? mgs by)ﬁ%l,ogg]m- no,

al kyl am no, di al kyl am no, carboxy or conbinations

thereof and/or substituted in the alkyl portion by

hal ogerR™  0x8 arséalisyl, hagingdotetioreatticoratorthwhadfis substi@ed in the aryl

isubat 1 ut it SUbRS ittt BPfheEhRilfilopr nore tmes by
hal ogen, oxchaladelsydlicll hyedowy, @ﬂidx?ﬁ\i}gp,trﬁl%ﬂéﬁedig)?y, Réhylhedioxy,
I C ()

al kyl having 1 to_4 carbon atons,
unsubst i t ut €818e, aligylaainog diakglastao.drydraxyelkyl, iydrazyalkoxy, carboxy,

L —

- (CH2) . SO2Rphenox(yChiz) 4dYREAS or cdaiEkIIRS ther&afR5(NROR5,

- CH2CONHR5, (CH2) "NR6SO2R4, - (CH2)" NR6COR4, or

- CH2CONHSQ2R4; 5 R4 is alkyl having 1 to 12 carbon
atons which;ig¢jpsppstituted or substituted one or
more times by hal’ogen, oxo, or conbinations thereof
wherein optionally one or nore -CH2CH2- groups are
repl aced in each . case Db - CH or -C=C groups, 10
al koxygg%“;‘}‘?acﬁ aﬂéa%“el’@%%? %%F@é{ons whi ch is

unsubstituted or

3. A compound of Formula I:
Rz/o
@) O
(1)
R’ l
R
wherein

R! is alkyl having 1 to 8 carbon atoms wherein optionally one or more

-CH,CH>- groups are replaced in each case by ~CH=CH- or —-C=C-
groups,
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substituted one or nore tinmes by hal ogen, oxo, or
conbi nations thereof wherein optionally one or nore

WO g20%4375 gr oups are repl aced in each case byPeTZHSIOb/011765

10

15

20

25

or -C=-C groups, 15 cycloal kyl having 3 to 8 carbon
atonms, whi Chal!kz RSB § é’atrﬁt% Q%Bms%érﬁ?éﬁ isls f)sqﬂutgﬁlgn@{)r more times

nore tinmes bI\)/ al ogen, oxo, kyl', or conbinati

t hereof, cycbhphi 1Rg¢13a kg br Mbmglodastth)er&cﬁ’ velearkio mpabma‘ng/ one or more
whi ch is uns uted or 20 supstituted. on

times by hal (L)tqizrtwdﬁzo%oupéﬂgﬁp]ﬂ?e (PBFThEASE B¥ s %ff*r?eﬁe@?-C =C-
aryl having fotigs,14 carbon atons, which is

unsubstituted or substituted one or nore times by

hal ogen, CF3, OCF3, alkyl, hydroxy, al koxy, nitro, 25

met hyl enedi o enedi. o m |.am no, .
di al Kyl ani no‘g%kﬁlﬁg w@&%g ?é °W8P&ﬁ§%ﬁ 18 HB?‘%’SQWed or
cyano, acyl, suabﬂftﬁteylfbﬁé b@ﬁ]\bke tlm@é K}?f h&lt}géh oxo, alkyl havmg 1 to 4 carbon

al kyl sul phi nyI al kyl sul phon kyl sul phonari d
aryl sul phonaaﬁ?lﬁéor W@g@mé%ermfyl sul phonani do,

phenoxy, acylam do, and acyl oxy, or conbinations
t hereof, 30 155 WD 2004/ 094375 PCT/ US2004/ 011765

aryl al kyI haahetgo8ydio gidupe ahivrls 84t0R%ed, Phtially baurated or fully
unsubstituted or substituted one or more tines b

hal ogen, CF3WMsereted, Baviys 5 thi@ flég?tomsalnk’dxt)h atrlpast b ring atom is an
net hyl enedi (N(,YC% )9{3 §Ryde gc{hqé( ﬁ?/%l}%%ﬁ?ﬁd B/stl‘glérp?(g gl;&or more times by

di al kyl am no, r oxy aI oxyal K xy,

cyano, acyl haEDgah Imylyalkyb@lkpky, ok, [ Haltigenated alk?fl nitro, oxo, amino,

al kyl sul phi n al kyI S hgonyl, am nosul phon
phenoxy, f?{lﬁ’ Fr]g 1Il‘b>9§? cogpinatips ‘E

t her eof a heterocycl ic group, which is saturat ed

parti aIIy saturated or fully 10 unsaturated, having 5

to 10 ring ardieving 6\Ml|1éhaﬂ>bnla&m$st, whidhi 8 gnatbetituked @ shbstituted one
O or S atom__whi cp B&HE%UbS“ or_ substituted one

or nore tines™y =t 3y Rlkyk R¥gligay safkoxy, nitro,
cycl oal kyl ahﬂﬁyler@dﬁ&&)’ethﬁleﬂf%&@}, K¥lino, allcylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,

alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido, and

acyloxy, or combinations thereof,

arylalkyl having 8 to 16 carbon atoms which is unsubstituted or
substituted one or more times by halogen, CF; OCFs, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy,

acylamido, and acylox, or combinations thereof,
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cyan, hal ogenated al kyl, hal ogenated al koxy, nitro,
oxo, am no, al kylam no, dialkylam no, am nosul phonyl,

whedeosytl e, heterocyclic 15 al kyl, or conbi neCT/08204/011765

10

15

20

25

t hereof, or a heterocyclic-al kyl group, which is

saturated, p

having 5 to %gﬁrgﬁ&ﬁgﬁ&nﬂg{eﬁtﬁ%o%ﬂ&% &%bh ﬁg%%ggbon atoms
atomis an Which 1@un$ba1u‘rgm1 onﬁsubslututsd onnrsmhabnettuﬁ@d)yd{alogen alkyl
substitut ed (m 1D %0 t.he het er ocycl iC

portion by h& 8)é5éﬁu Oarcwno Qf(%ﬂr combipiigns the

hal ogenated al kyl, nitro, oxo, am no, alkyl am no

di al kyl am no, car box or conbi nations thereof and/or
substituted @fﬁlaﬂk@}’bﬁw ng Hr 16 cambdnyathms ogberein tha(alkenyl portion has

’ th H, .al kyl
R S -
nore - CH2CH2megbphylogay, eIk m&a@)@ dl&)%zﬁﬂroc aRehyRhedioxy,

-CH=CH or -C=-C groups, 156 /094375
PCT/ US2004/ o%ﬂ:wlsge %yamnm aﬂsglamm@ @@kﬂamm hadmmlkyl

which is su n npre t b

oxo, or conbi‘na (%IOHS %F‘g% WPt N8 Oxg'ﬁaafﬁ?@gt?ﬁféylg}m

nor e CHZCHZkylgIlplumyl amylsu@hbﬂﬂeﬂldnﬁxf A aAAGS RY acyloxy, or
-CH=CH or -C=-C groups, 5 al koxyal k having 3 to

car bon atonﬁ’o\‘iﬁh“&%loin%tlﬁ@rﬁabstltut ed or substituted

one or nore tines by hal ogen, oxo, or conbinations

t hereof wherein optionally one or nore - CH2CH2-

groups are ree‘tmt@roautlibmﬂq&gfoupp@ﬁ&hbs/satﬁht%@-barﬁélly $afirated or fully

groups, 10 cl oal to 8 carbon atons,

which is un @PW@E@V 8% 5 t% h@@flg fipmsgn gruchopt lpast & ring atom is an

E qu‘r‘v‘:o]?y hah@a® By S A, vAiKY1sunQlibsGRIRI &astu'bg’tﬂﬁted one or more times in

>

the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof, or

cycloalkylalkyl having 4 to 16 carbon atoms which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl or combinations
thereof,

R? is alkyl having 1 to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;
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15 cycl oal kyl al kyl having 4 to 16 carbon atons, which
IS unsubstituted or substituted one or nore tines by

whadoegets7s oxo, al kyl or conbinations thereof, P@r/yk2004/011765

10

15

20

25

30

having 6 to 14 carbon atoms, which is unsubstituted or

GoFs, al kol PaR oy R RO SRR GBSO -

et hyl enedi ox(CHaRRR® aﬂilﬂﬂ@ﬁ n{GHzﬂ]GNRiRSamZHQCONHRS

o oval o1 NSO SRERISKS YR R

al kyl sul phonyl, al kyl sul phonani do, aryl sul phonani do,
hal ogenaj ed aryl sul phonam do, phenoxy, acylanido, 25
and ac yRoxy , Is@tkyd baving étto 2 satbhe pwafs, wiaicly issddsybstinged BOsubstituted

8 to 16 carbo%(%tqgs ﬁ@g) unsubstltuted or
substitut ed One ¥ Ffé’lnées YIRS K} Siemabingtipns dgrepf wherein

al kyl, hydr oxgtionaidy k@ mbiet-CPs, CREL %r}ﬂg_?snﬁg Eﬁﬁé(ced in each case by

ethylenedloxy am no, al kyl am no,

hydr oxyal kyl CHy@HbQ?a@ﬁ@xgwuparboxy, cyano, acyl .

al koxycar bonyl, al kylthi o, alkyl sul phi nyl,

al kyl sul phonyl, 157 WO 2004/ 094375 PCT/ US2004/ 011765

am nosul pho I’Emkoxypﬂt@'m@a«ymg 36y $ aatbeR atorROwARY! 1Qﬁﬂsubﬁﬁtuted or
conmbi nations _thereof, a heterocyclic group,

sat ur at ed, p‘&PQt}t‘&qeﬁ )9“1% 8 WO tdmeoby halpgep, 6xq)rws sdmbattidns thereof

having 5 to east 1 ri
atomis a Nvai%{)é1 Onev\iﬁﬁgaﬁe @%&?ﬁ%&f%@gww in each
substitutedcmmmbwaHﬁCH}erEst ou pal ogen, aryl,

al kyl, cycl oal kyl, cycl oal kyl al al koxy,
al koxyal kyl, cyano, halogenated aIkyI halogenated

al koxy, nitr alk
an1nosu|phoﬁgﬁogﬁeﬂéroégy()8a#§¥e%§@§c %nghmbgpr
conbi nat i onsubstiertedne armarchzharoydytddes; c@lck YlkyD o ¥Pmbinations
which is sa% urated, partially saturated or fully

unsat ur at ed, %#%ng 51to 10 ring atons in which at

least 1 ring atomis an N, O or S atom which is
unsubstituted or substituted one or nore tinmes in 15

t he het er ocy¥dloalkylalky] lavidg4 hal gebon aows whadkilunsubstituted or

al koxy, cyan
y YaQfstituted one or more times by halogen, oxo, alkyl or combinations

thereof,

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, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido,
arylsulphonamido, halogenated arylsulphonamido, phenoxy, acylamido,

and acyloxy, or combinations thereof,
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hal ogenated al kyl, nitro, oxo, am no, alkylam no,
di al kyl am no, carboxy or conbinations thereof and/or

weamgd3m ed in the al kyl portion by hal ogen, POKRUS2004/011765
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30

cyan, or conbinations thereof; 20 R6 is H alkyl

havi ng 1 tgl_éryla‘h?yll% gmgtg%%vxg% ﬂ)n?smivh? 3l ¥e >}tuct)ed or

nore - group rere I'n eac case

-CH=CH or - Gbsftutdl aHens matb uﬁiek}oiy harged CH, OCFLZIkyl, hydroxy,
carbon atonms which_ is substituted one or nore tines
by hal ogen, #kexy,@itre sigshyigneding, ethgleaedioxhapdng alkylamino,

opti onal | o]

P bath cas o TRl ot dydr R iy BoUBROA SaBRY Ao, acyl
2004/ 094375 Emﬂxwﬁﬂﬁﬁﬁyamyﬁﬁﬁ d&&kﬂ@hﬁ@kmﬂqmaﬁﬂm@yﬁ to

8 carbon atons. which is unsubstituted or substituted

one or more HPHESUIBYONYLIRNGRIKY: asBamide, auianyiay; eheombinations
t her eof V\:herﬁlleféopptl onal ly one or nore -CH2CH2- groups
are replaced in éach case by -CH=CH or -C=C groups,

5 cycl oal kyl having 3 to 8 carbon atonms, which is

unsubstituted bstituted one or ret s by
hal ogen, oxo? hﬁF‘i?WClilccﬁr OV, TGS jspfieate EH%‘F’@@Y satyggited or fully

cycl oal kyl al Jgyhiubavd, ‘?ﬁvﬁ‘l 50016 gﬁ%raﬁﬁﬂs ALWRER af’\f%h%g firf atom is a N,

unsubstituted or substi uted or nore tines
hal ogen, oxoQ oaSkapémowhich nbimsabstivwsd or substiwedd, orgrorlmore times by

cubst 1t ut ed e 855 AR SetoHRE Gy SHEPBHRE, alkspa slcShyati,

OCF3, al kyl, cyausl rlﬁl@gené’da&f QH(X/I hRlokEited JIEG)!W WRRE Sk Xamino,
et hyl enedi oxy, am no, al kylam no, dial kyl am no,

hydr oxyal kylalkyigminex fiallstanyino camiposuphanyh heteranygle, heterocyclic-
al koxycar bo ne}ﬂ(yl, or combinations thereof, or

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,

halo genated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof; and
R’ is H,
alkyl having 1 to 12 carbon atoms wherein optionally one or more

-CH,CH;- groups are replaced in each case by -CH=CH- or —-C=C-
groups,
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al kyl t hi o, al kyl sul phi nyl, al kyl sul phonyl, phenoxy,
acyl am do, and acyl oxy, or conbinations thereof, 20

w@eoohad4sys having 8 to 16 carbon atoms, which PGI/US2004/011765

10

15

unsubstituted or substituted one or nore tines by

hal ogen, CFSa]k a%hnﬁai }@/ ca?%?f s wﬁk#%ﬁﬁbstﬂhﬁeﬁ%m or more times
met hyl enedi oXy; et ene I OXy, am no

di al kyl am noby ha/ldgm;ysﬂd) |@|comb;tﬂt10mythbﬂeof(whe1@ﬁr dpoyally one or more
cyano, acyl, | koxycar bonyl, al kylthio

al kyl sul phi ngﬁ @Mﬂ%ﬁ BYFdRpR Ceddﬁéﬁ@ksﬁse by (i Froor —-C=C-

and acyl oxy, ggﬁp§onb|nat|ons thereof; a heterocyclic

group, which®is Saturated, partially saturated or

fully unsaturated, haV|ng 5to 10 ring atons in which

at least 1 ri atomis a,N, _ 30 0 or
3-thienyl, ZaIE%’fyéhW%a‘@ng ER §ﬁ9‘g’f’8fafﬂmasn )V%l‘%wl?‘ éﬂs&ogtltuted or
unsubsti t ut eglb@ﬁtufeld%% ok Ho?gtl&@?b? halﬁgéﬂs okb B ofWinations thereof

hal ogen, aryl, alkyl, 159 WO 2004/09243
PCT/ US2004/ OWhateH opilokdkyoneadrkaxry e@HbGHy groupsaare replaced in each

hal ogenat ed aI k am no, al kyl am no,
di al kyl ani no?® %ycgﬁo%ﬁgtqroﬁoq EYRSf, or a
het erocycli c-al kyl group, which is saturated,

partially saturated or fully 5 unsaturated, having 5
to 10 ring aeystaelkyhhewingh teB chebas mtoms; whichds @mubgtlfaltﬁd or

one or mor o APHHERe bR SREHRRL by HiiBEerkir i iy CoRbinations

hal ogen, ar ythereaf kyl , al koxy, cyano, halogenated

al kyl, nitro, oxo, am no, alkylam no, dialkylam no,

carboxy or conbinations thereof and/or substituted in
E:gﬁblalnla(\%/: ong A o%ﬁ%}l);%fk)lf’i%ﬁ%gq t{) 1% a100)68 C'ilto%%sa Wictofs unsubstituted or
phar maceut i cabktituizd ©apbahloe: Siakd by h:ileg@pf)xo willtyh of B&mbinations
proviso that; at _|east one of R4 and RS in fornula I

is aryl subdhf€pfed by al kyl sul phonani do, 20

aryl sul phonam do, or hal ogenated aryl sul phonam do,

aryl al kyl which is substituted by am nosul phonyl, or

~a het er ocycldrgl lguvingps whidodarbom Sorhs tvhici admenisstiartedor substituted one

20

25

30

tinmes- b
| y or more times by halogen, CF3, OCF3, alkyl, hydroxy, alkoxy, nitro,

methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido,
arylsulphonamido, halogenated arylsulphonamido, phenoxy, acylamido,

and acyloxy, or combinations thereof,

arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, CF3, OCFs3, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
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al koxyal kyl, cycl oal kyl, cycl oal kyl al kyl , hal ogenat ed
al koxy, am nosuphonyl, heterocycl e,

whedoeosytl i c- al kyl, or conbi nations thereof. PGI/US2004/011765
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20
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30

conmpound of Forrmula I: 30 R2J0 OOI13 R 160 WO

2004/ 094375 5&1;{ Q in ' s
having 1 to %:é)?@éﬁgn tl’oéfs%z%éra %ﬁigdﬁ)f Fﬁ%‘?ﬁ%’@o ﬁgL%ermatmnS
nore - CH2CHtheraggfoups are replaced in each case by

-CH=CH or -C=C- 5 groups, alkyl having 1 to 8 carbon
atons which is substituted one or nore tines by

hal ogen, oxo 3 ' Lihgre '

optionally o%%’ig@?f@%@ﬁl}%ﬁ@&ﬂg_ Sg%ﬁ%)@%gﬁgaﬂy esgtiugact%%or fully

in each caseulmsatw@etavingrs to COCInkhtgneirpwhich e leastl kyhg atom is a N,
having 3 to carbon atonms, whjch js unsubstituted or

substi t ut ed gﬁga%e}to%wbmgﬁwubvltﬁfgﬁ%é StUgLef ong grypore times by
having 1 to f685DeR, MG cRYI Eraa'%gdte{lﬁ& bikoxyalkyl

15 a heterocy%lgi’gggupP& fcﬁk?gqgatu%gte . paﬁgga%P§ya Y5

sat ur at ed or cfanb] kalogengtat alkat, dadlogheatechglksxy, mittd) oxongmino,

atons in whi t .l eas ring atom.is a N, O or S .

2t om whi ch | SRy AGGS SrAGTeRRgT A SRR PR iesNste. heiewevclic
times by hahiegieRs catfibthatiots kbreof@bkOXy, Cyano,

hal ogenated al kyl, nitro, oxo, amno, 20 alkylam no,

di al kyl am no, or conbi nations thereof, aryl having 6

to 14 carbon_atons [ i S unsubstitute r .

Substi §ut e BRCOTy ARG ol N sl pasistippgtyrated o sy

al kyl, hydr omxsatuaét&nging i5tt6 Q0 ringRkdis RNERICR %Y least 1 ring atom is an
y

et hyl enedi OXIXI, am no, al Kyl am no, di al kyl am no, _
, O or S atom, which is unsubstituted or substituted one or more times in

the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof;

R® is H,

alkyl having 1 to 12 carbon atoms wherein optionally one or more
-CH,CHj,-~ groups are replaced in each case by -CH=CH- or —C=C-
groups,

alkyl having 1 to 12 carbon atoms which is substituted one or more times
by halogen, oxo, or combinations thereof wherein optionally one or more
-CH,CH;- groups are replaced in each case by ~CH=CH- or ~C=C-
groups,

158



25 hydroxyal kyl, hydroxyal koxy, carboxy, cyano, acyl,
al koxycarbonyl, al kylthio, alkylsulphinyl,

wa@bkdlosisrphonyl , phenoxy, acylam do, and acyl PXyUS04/011765

10

15

20

25
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conbi nati ons thereof, arylalkyl having 8 to 16 carbon

atons which | N tit or. 13 ubsti.t.ut ed one . .or
Tore times b f}ﬁ(ﬁg?’%g}gﬁlawﬁggﬁg &ﬁz_lrobo%aaﬁwf ’W}H%],sml?bsu?uted or
al koxy, ni tr gubstititétybrenaaher¥ Yimes bk i %6y or @HB1Rations thereof

al kyl ami no, 161 WO 2004/ 094375 PCT/ US2004/ 011765 _
di al kyl anmi noWhaseét eptiparity pne ormeisx{-Al(bhy grovps srexgplaced in each

cyano, acyl, I ()_)@ff_% 00y | ~= _I% hi o,
al kyl sul phi n§/7s,gb§I Ky su]%fp(?]}on(g/lc,Q ﬁ@?’bxy, acyl am do,
and acyl oxy, or conbinations thereof, 5 a partially

unsat ur at ed carchyg%ic %:oup having 5 tqo 14 carbaon
atonms, whi ch/Gla BEE3ita Secarhon alqips thich isamswhstigyed or

nore tines b ale) Yo . itro Y o
0Xx0, or conb%ﬁ%?#%ns fﬁ§k§%§uyw%b%ﬁ@ﬁggﬁ;&BHgg1h§ﬂ§mggnaunm

16 carbon attmemofwherein the al kenyl portion has 10

up to 5 carbon atons, which is unsubstituted or

substituted one or nore tinmes by hal ogen, alkyl,

hydroxy, al k@&Yoall&lilkﬂhaVﬁfth!oel%eélg%ﬁy%o s, which is unsubstituted or

et hyl enedi oxy, am™no,” al kyl"am no, di a ylPam no,

hydr oxyal ky| substipthdmog s koxg/timeabpbalpger; panmlkd oy lkepmbinations

al koxycar bon If | kyl t hi o, alkyl sul phinyl,

alkylsulphoH%FFO henoxy, acyl anido, and acyl oxy, or 15

conbi nations thereof; a heterocyclic-al kyl group,

which is saturated, partially saturated or fully

unsat ur at ed, arkilhaviig gtot gt cetbani aigmatvorrsh istnshbstituted or substituted one

least 1 ring_atom.,is an 0 0 ichis )
unsubsti t ut gour I_%?reéfll%eﬁ t |yt}ﬁ1\|°§8n’o(rc‘|)%’ §|&I ﬁ’oaméy];ﬂﬁ%gx% qlkoxy, nitro,
the heteroc yrﬁbmzleﬁ&ﬁbx}@ RtHYYenBaib R &Mind Akyla@idey Hialkylamino,

al koxy, cyano, hal ggenated al kyl, nitro, ‘oxo, am no,
al kyl ani no, hidsewplikyhibydroxyalker garbeky.cumtoe, mayl alkexycarbonyl,

e et gy S 850 P,

hal ogen, o0xo0,” cydno,” or ¢

cycl oal kyl aldeyloxkpoticoghbnationslthefsdarf,bon at ons which is
unsubstituted or substituted one or nore tines by
hal ogen, oxo, al kyl or conbinations

arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, CF3;, OCFs3, alkyl, hjdroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy,

acylamido, and acyloxy , or combinations thereof;

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuran), which is

unsubstituted or substituted one or more times by halogen, aryl, alkyl,
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thereof, R2 is alkyl having 1 to 4 carbon atons, which
is unsubstituted or 30 substituted one or nore tinmes

whyoohad4gen; 162 WO 2004/ 094375 PCT/ US2004/ 01 176GHUSHRB4/011765
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isH alkyl having 1 to 8 carbon atons wherein

P cnal . 058 B 19 2 S S S, i
having 1 to 8Skeanlies dadlloyismidol 6hcdnsbisathskitidteetioone or

nore tines Dby hal ogen, oxo, or conbi nations t her eof
wherein optionally one or nore -CH2CH2- groups are

o) oer ) SIS M BB D BN S oty
unsubst i t ut egnsaturatsdlimving tte d Oeitg asmerhy which ABRa8)l ring atom is an
hal ogen, oxo | ky], or fo inations thereof, ,15 _ )
aryl al kyl halh ﬁg)r att%mil’_é’”& AbEiFUastEpied OW}:{?HW%& one or more times in
nal ogen.  al Kyt AR bt By ARBERY oF, St HRSx%yano,

met hyl enedi Ob@légeaaﬂesllaﬂqyédﬁimmwxoénhimo, aliayllsiyiimﬁdMKylamino, carboxy

di al kyl am no hydr oxyal kyl ,. hydroxyal koxy, carboxy,
cyan o?/ acyl ,érﬁowgﬁﬁbﬁ%of alz(go%ﬁ qltppﬁddn the aq{(yl portion by halogen,
al kyl sul phi nggo, ﬁgdnlsyblswnmfm%hs ifh&py! . phenoxy, and

acyl oxy, or conbinations thereof, heterocyclic-alkyl
group, which is saturated, partially saturated or
fully wunsaturated, having 5 to 10 ring atons in which
at least 1 ring atomis an 25 N, 0 or S atom which

I S unsubsti tigpeg40indgubstituted one or nore tines in
the heterocyclic portion by hal ogen, aryl, alkyl,

al koxy, cyano, halogenated al kyl, nitro, oxo, am no,

al kyl amj ' l.am n car box or conbi nati ons
thereogh%%%?%PE%% §$g%ﬁ%%%$ﬁﬁgﬁﬁéﬁélkyl portion by
hal ogen, oxo, cyano, or conbi nations thereof,

with the proviso that:

at least one of R* and R® in formula T is aryl substituted by alkylsulphonamido,
arylsulphonamido, or halogenated arylsulphonamido, arylalkyl which is substituted by
aminosulphonyl, or a heterocyclic group which is substituted one or more times by
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, halogenated alkoxy, aminosuphonyl,

heterocycle, heterocyclic-alkyl, or combinations thereof,

4, A compound of Formula I:

RQ/O

0 o)

R1
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30 al koxyal kyl having 3 to 8 carbon atons, 163 WO
2004/ 094375 PCT/ US2004/ 011765 -C(O R4, -(CH2)nC(O R4,

WO Q@3RS - (CH2) "SR5, - (CH2)nS02R4, - ( CH2) PCTMBSH64/011765

10

15

20

25
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- CH2CQ02R5, - CH2CONR6R5, - CH2CONHR5, (CH2)" NR6S02R4,
- (CH2) "NR6COR4, or -CH2CONHSO2R4; 5 R4 is al kyl
having 1 to 12 carbon atons which is unsubstituted or
suwbt¢retnut ed one or nore tines by hal ogen, oxo, or

nbi t f. wh optional ly, one or._nore
°C 'cﬂéﬁl 8Piﬁﬁi&ﬁg‘ﬂ%éﬁégéarbpﬂ%@mw%%@ qpjionalby-prrgpr more
or -C=C- grouns, cﬂzogéﬂt p%aéqgm&edhﬁ\é agca%ebg-%}f%@%_c C-

atonms which is unsu tute stltut d one or
nore tinmes bgrohpd,ogen, oxo, or comnbi nations thereof
wherein optionally one or nore -CH2CH2- groups are
replaced in each case by -CH=CH or -C=C groups, 15

cycloal kyl  hawinavRigtido® GabdCRomt Mifoh MBhsRti& pne or more times
unsubstituted or substituted one or nore tines by

hal ogen, oxd?y lalkgen, oxy Owwmlmﬁalomﬂsreotf tweheaif ppﬁcﬁhally one or more
cycl oal kyl al Vi n 4 to 16 ar bo Cg_g

unsubst i t ut e%#ﬁfi T?rﬁtr & én8‘i1° g?l ﬁ& or>C=C-

hal ogen, oxagrogdskyl or conbinations thereof, aryl

having 6 to 14 carbon atons, which is unsubstituted or
substituted one 25 or nore tines by hal ogen, CF3,

g:ﬁjl eﬁleg?/loxyg%qufaw i?(f(é{ Fﬁﬂﬁgl atéa Igzr % Erﬁ; ﬁ”se%stlm}gd or

hydr oxyal kylsubh}tﬂﬂe@bﬂ@bkﬂ&m tifh @y WO% 8% alld¢ bving 1 to 4 carbon
al koxycar bo al kyl .t hi o, al kyl sul phi nyl,

al kyl sul phor??‘?ms‘é‘l%ﬂ %ﬁtméﬂ&m% aryl sul phonani do,

hal ogenat ed aryl sul phonam do, phenoxy, acyl am do,

a heterocyclic group, which is saturated, partially saturated or fully
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, aryl, alkyl, alkoxy, cyano, halogenated alkyl, nitro, oxo, amino,

alkylamino, dialkylamino, or combinations thereof,

aryl having 6 to 14 carbon atoms which is unsubstituted or substituted one
or more times by halogen, CF3, OCFs3, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido, and

acyloxy, or combinations thereof,
arylalkyl having 8 to 16 carbon atoms which is unsubstituted or

substituted one or more times by halogen, CF3;, OCFs, alkyl, hydroxy,

alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
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30 and acyl oxy, or conbinations thereof, 164 WO
2004/ 094375 PCT/ US2004/ 011765 arylal kyl having 8 to

wdgooga9s43oh at ons, which is unsubstituted or PCT/US2004/011765
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substituted one or nore tinmes by hal ogen, CF3, OCF3,

al kyl, hydr O&ﬁélkglaﬁillih&%dﬁé)}{faﬁ&l, M}%&gﬁgﬁigz%@rﬁ%y, cyano, acyl,

et hyl enedi oxy, am no, anm no, K

hydr oxyal ky| alkhyyhathopsl, ktiyithioc alkiylsulphinyy, atioylsudshdnyl, phenoxy,
al koxycar bonyl , al kyl thi o, al kyl syl.phi nyl,

al kyl sul phon%“ry:lamlgﬂi Wﬁ?ﬂ?ﬁﬁn‘iﬁ/ﬁo 25 thesgody ani do,

and acyl oxy, or conbinations thereof, a heterocyclic

group, which is saturated, partially saturated or

ful ly 10 unsapatiallyupsaheated garbotywlit @rovpimvitgsi® Idcarbon atoms,

which at least.1.rin t.omis or S atom I,C

i s unsubst i t‘ﬁ’iné:é l%\msghﬁgﬁefl at é@sgﬂ'@edg?nerﬁfrnéor{: ?%%ﬁ‘apo%ens alkyl,
hal ogen, ar yAlko}, kitto, catl, 24, ¥ omBiation thileat Ky! |

al koxy, al koxyal kyl, tcyano, "hal ogenat ed al kyl

hal ogenat ed al koxy, nitro, oxo, am no, alkylam no,

net er boyl | crtEIEPOHV G 6 R SRS, Fhergine gkenyl porion ha

het erocycl i cuppdokydarlgiroatdms, Wihieh i hsBBetit8d 8substituted one or more
partially saturated or ful l]é unsat ur at ed, hawl_g/%3 5to
10 ring at on#nesbypalegenatlkyl hydroxy rallkqxyanisio, methytenedjoxy,

0 or S atom Lehy | bsit i .ed ubstitut ed
or nore ti neesfﬂg;l%&éakdd& t %gﬁlrléé?ﬁe( %%{}lgcf’idgguﬁgl?ﬁnoonh@roxyﬁﬁﬁ’
hal ogen, ar yitydredykikoxy,adaktoxy, cyeyia weyl, Bﬁ&o&?@d‘ﬂ@ér@d, alkylthio,
al kyl, nitro, ox? .am no, al kyl am no, di al kyl am no,

carboxy or & PhiRYloplkYiswiphewyl plisarsy, asyissrda, ané acylexy, or
the al kyl pQihifeil en, 0xo, cyano, or

conbi nati ons 0t erelo%‘?ﬁ%%egg’zs R5 is H alkyl having 1

to 12 carbon atons wherein optionally one or nore

-CH2CH2- gro are re I?ced in e%qh case by - CH=CH
or -C=-C gr eggcyfg:@c-f group, which 1s saturated, partially saturated or fully

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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof, or
cycloalkylalkyl having 4 to 16 carbon atoms which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl or combinations

thereof,

R? is alkyl having 1 to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;
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WD 2004/ 094375 PCT/ US2004/ 011765 al kyl having 1 to 12
carbon atons which is substituted one or nore tinmes

whyoohad3gen, oxo, or conbi nations thereof wherBCTUS2004/011765
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optionally one or nore -CH2CH2- groups are replaced
in eachréasejdyy - CH=CH or -C=C groups, 5 al koxyal kyl
having 3 to 8 carbon atoms which is unsubstituted or
substituted one or nore tinmes by hal ogen, oxo, or
conbi nati ons r eof rejn optionally one or nor e

- CH2CH2- gr off ¥ Eg b9 §Eaé O HORgIHercia 9BLgRAlLY Ome gFmore
or -C=C groups,CH gftipk 4R Ilé%facaﬁ‘ﬁ' eﬁgh as%%ty é’ﬁ-?—t(ﬁ@nor —C=C-
st ed oné of

atons, which is unsubstltute Itu

nore tines bgrobps,ogen, oxo, al kyl, or conbinations
t hereof, 15 cycl oal kyl al kyl having 4 to 16 carbon
atons which is unsubstituted or substituted one or

nore times byliicla98RM, toB b 4t¥ns WhiQLRRLBRHLONS
thereof, aryl gEV|n 6 to 14 carbon é\tonv‘s‘ls%nl'll ﬂ neornumennms

unsubst i t ut el b3l Ogﬁlﬂb 89, toy cebimationstberspf whereint opimaalﬂ)yyone or more

hal CF3, | k | k
rrgt ﬁslegnedl oxy},%’: zhﬁgﬁ%aﬁe&ﬁ}ac%{#ﬁ%& %ﬁgé Vﬁﬁﬁ?&%{' or -C=C-

di al kyl am nogroupwydr oxyal kyl , hydroxyal koxy, carboxy,
cyano, acyl, alkoxycarbonyl, al kyl t hi o,
al kyl sul phi nyl, al kyl sul phonyl alkylsulphonanido

aryl sul phonagi I h

phenoxy, acy gﬂ?lgﬁﬂ%§§§§§§§g§ 8§§%ngp %5%6?Hﬂ$¢ﬁﬂ§md°r

t hereof, ar ydudbtityiled loay bngofe tirdeslBy Rab BN 0RS, AMS;, dﬁ‘&bﬁﬁmatlons
is unsubstltﬁted or substituted one or nore tines

hal ogen, 3, al kyl , hydroxy, al koxy, nitro,

nethylenedloxy, thylenedioxy, am no, al kyl am no, 30

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,

clyﬁnlo, Iac¥l ,aryla]ldy}abxqwfhm’lbmhw calr‘ahkaztbmbj Which is unsubstituted or

a su inyl,. su on 166

y P SYILStltl?te %ne Or more t%/mes by halogen, alkyl, hydroxy, alkoxy, nitro,

methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenyl, phenoxy, and acyloxy,

or combinations thereof,

heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof,

alkoxyalkyl having 3 to 8 carbon atoms,
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WD 2004/ 094375 PCT/ US2004/ 011765 am nosul phonyl ,
phenoxy, acylam do, and acyl oxy, or conbi nations

wo baneof37s a het erocyclic group, which is saturBtBUS2004/011765
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partially saturated or fully 5 unsaturated, having 5
to 10 ring atons in which at least 1 ring atomis a N,
Oor S atom which is unsubstituted or substituted one

or more ti rrFsC(@Rﬂhéwld@e@cO)RﬂﬂCIlﬁ%Lc}m,-(CCHQLsmSI, KWH2).SOR?, -
cycloal kyl a : Y %3 &Ysana

hal ogenat ed é‘?ﬂf{%ﬁﬁﬁﬁé@&’ %H(%;QNRH%I s KELGRHR?, -

ami no, al kyt@m)nerSsd,al k. 1 QRS ¥ QS 4,

het er ocycl e, {(%ggt)g?Rocyczl [ CYC?L%Wa yq@ﬁ%;b?cg%@%s&g,

t hereof, or a heterocyclic-al kyl group, which is

having &t o e g 18 12 HERR eiorif e S eupstipged or subsituted
atomis an dhe & bre ﬁn%s%Whal’y%bﬁ,rbﬁosortﬁt@‘&ﬁﬁidotn‘s’ttl’rae‘ij?c?zwherein

substituted one or nore tines in 15 eterocyc

portion by hentiogay org i morgl-yCHal growups are yepiazed in each case by
hal ogenat ed & nitx0~ 0xqQ, am no, alkylam no
diaIkylanino?h%%¢gbg§_éﬁg'@8ﬁgﬁnations t her eof and/ or
substituted in the al kyl portion by hal ogen, oxo,

cyano, or conbinations thereof; 20 R6 is H, alkyl

havi ng 1 to akoxyakpybhavieg o Snarben atopyst whbivhlis ynawbetitoted or

nore - ed i.n each case by ..

TG or - poughRYBEe 8 ol AR AR e o P Sbiharions thereor
car bon at onswvivdi¢ialoptisnailytsieiol tic2€l-CHCIY- HBUR abd FPBRced in each
by hal ogen, oxo, or_canbi nations thereof wherein

optionally (?ﬁ%elaf_%r:@H'-OCF@Eﬂzgmglpﬁ)ups are repl aced

in each case by -CH=CH or -C=-C groups, 30 167 WO

2004/ 094375 PCT/ US2004/ 011765 al koxyal kyl having 3 to

8 carbon at eysloalfytlnvise itsditabod atoed, Which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl, or combinations

thereof,

cycloalkylalkyl having 4 to 16 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl or combinations

thereof,

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, CF3, OCFs, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido,
arylsulphonamido, halogenated arylsulphonamido, phenoxy, acylamido,

and acyloxy, or combinations thereof,
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substituted one or nore tinmes by hal ogen, oxo, or
conbi nations thereof wherein optionally one or nore

WO 8M20¥375 gr oups are replaced in each case byPeTZHSIOBH/011765
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or -C=C groups, 5 cycloal kyl having 3 to 8 carbon
atoms, whi Chaﬂyﬁall%ﬁg%ldpli%'8tt8t1%%f1%rop a‘?olﬁ?ss Whtl tﬁqi &%tl&&ed or

nore tines by Ratt Ons

t hereof, 10 mhmédl«;ﬂeajﬂmdre hmes by hélogé)n F;ca0dp9ulkyl, hydroxy,
at ons mhlch |s unsubstituted or substituted one or

more tines bYIKAEY.SFEN m%kkﬁéeneélll%y’l’ ethyleperiorh apigmslkylamino,

t hereof, ary ff [

unsubst i t ut e!(jll1 ﬁ?’ sugst 1"t ut Xé/glkg élg&lrlbgf;}%lggﬁﬁfgﬁpgﬂb@a%o acyl,
hal ogen, CF3alk&Gkarboalk y]kylt]myod a]kxlyulphinlyn ajicylsuilonyl,

met hyl enedi ox et hyl ene al kyl am no,

di al Kyl am noaf}imﬁ %9&)' ’yyl’& ’HQV}&} ?&S&%PY QY Bloseyubinations
cyano, acyl ,th@}egpxycar bonyl al kyl t hi o,

al kyl sul phi nyl, alkylsulphonyl phenoxy, acyl am do,
and acyl oxy, or conbi nations thereof 20 aryl al kyl

having 8 to 16 carbon atons ich i nsubsti tut ed or
substituted b %ef8FY‘i3’6r%°‘EH P?g’é% %ﬁﬁﬁa ‘éﬁ% sa or fully

al kyl, hydr oxéaturdték %%Wm% Bith 10 ringRkdiyd ﬁr\ﬁlﬁbl‘%ﬂeast 1 ring atom is a N,
ethylenedlox am no | am no,” dial kyl a

hydr oxyal kyl§ Ohﬁchtmy\ahllcbwunsubmmﬁy or m;bahtutedamfsl or nkFe times by

al koxycar bo Kk

al kyl sul pho%ldgeﬁhaer&%%g(y? ngk‘?ﬁi‘éffﬁés Oﬂﬁ}éﬁagﬂrla&l&&?‘y’ Yoxyalkyl,
conbi nat i onscyahéMafgen@ed g9, AEMEbaCedH RSN, nitkd, 6Ro,| 'a§mno
sat ur at ed, partlally saturated or fully unsaturated

having 5 to akyl amw@ éltaﬂﬁﬁamlﬁoml@ﬁsmhqnéfh@@telo%fphgheterocydlc-

atomis a N, ich is unsubstituted
or substituted o rcog{b“?a“%?merm 168 WD 2004/ 094375

PCT/ US2004/ 011765 hal ogen, aryl, aI kyl , al koxy,
al koxycarbonyl, cyano, halogenated aIkyI nitro, oxo,
ami no, al kylhEiereCycHe ARy BEMPnWhichris saswsicdapartialdy saturated or fully

thereof, 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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof; and
R’ isH,
alkyl having 1 to 12 carbon atoms wherein optionally one or more

-CH,CH,- groups are replaced in each case by -CH=CH- or —C=C-
groups,
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a heterocyclic-al kyl group, which is saturated,
partially saturated or fully 5 unsaturated, having 5

WO 20040943751 atons in which at least 1 ring atoP€T/ESEN4/011765

N, 0 or S atom which is unsubstituted or sybst%tuted

one or nore t K 2 BEHER QoNR! s Lien :
hal ogen, ar yltau{rygﬁ?(‘};ﬁg ltgFony, cyano, JWﬁjﬁf'gllqége(r%atiu.e%ﬁi One or more times
al kyl , ni trobybrlvgemmixnpor @inkbjihaiving therabif mﬂeydilabpm;lly one or more
carboxy or c ijpations thereof and/ or substltgte in

The al Kyt *porCier TS Rie PP Eces B egir. (GH-CH- orC=C-
conbi nati ons geof; n isOorl;and pharnaceutically
acceptable salts thereof; 15 with the proviso that:

5(a) when R2 is CH3 and R3 is H, then RL is not nethyl,

ethyl, n-propyl, i ropyl,. sec-butyl, n-hutyl, )

i so)t;ut yl, P ng%(ﬁjém@ﬁ, aﬂl?%e?’r{[? §I ‘farbf-nr%‘?l?’@ |vgg{:@%’unsubstltuted or

i sopentyl, nshgubted ortbrRRRB Yilnes ‘B%f@llafb?gﬁ)dxo, or combinations thereof
cycl opentyl, cyclohexyl, cyclopentenyl, .

net hyl cycl op®hesgin optipapldy prspgil meteh(H,CH,- groups are replaced in each

cycl opentyl . penyl.,~ 2-propynyl , 3-nethyl - 2-
but enyl , N-gg%gt%&t L(J:?_Ieﬁf -%ri )pﬁer% ﬁ'&lﬂset hyl , norbornyl,

10 3- tetrahydrofuryl, 2-tetrahydrofuryl,
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3-tetrahydrothienyl, 2 25 oxacyclopropyl, _

2- oxacycl opefiploaliel hawng 8|te Seatbpn. atams, srhicis elnhyHSFtuted or

2- br onoet hyl . -tri , J( - _brono p o

3- chl or opr opsilﬁb,gm%Fe% : Iér0 gm) %ﬁﬁeg‘ﬁ B'jﬂgﬁneﬁx?ﬂﬁﬂ{@’ dt combinations
cycl opentyl ,thardf,R2 is nethyl, then R3 is not 30 H,
acetyl, benzyl, 4-hydroxybenzyl, 4-acetoxybenzyl, 4-

br onobenzyl, 3, 4-di met hoxybenzyl, 4-nethylthiobenzyl,

4 169 WO 20%/0 ﬁ(i/?&?kﬁ%(fﬁf %qgi%%%ﬂb%ﬁ%orﬁy \%’Fl%ﬁei‘sn &1¥s|ubstituted or
2- am nobenzyl”, 3-am nobenzyl, 4- am nobenzyl,

4- di i net hy| awbstghied onk or tode tinesbyhdiegety bxo, alkyl or combinations
4- am no- 3, 5-tgérrg§% hoxybenzyl, 3-carboxybenzyl, 3-

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one
or more times by halogen, CFs, OCF;, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido,
arylsulphonamido, halogenated arylsulphonamido, phenoxy, acylamido,

and acyloxy, or combinations thereof,

arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, CF3, OCF3, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
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nmet hoxycar bonyl benzyl , 4-net hoxycar bonyl benzyl, 4 5
nmet hyl sul fi nyl benzyl, 4-nethyl suf onyl benzyl, 2-

woRanobsnzyl , 3-nitrobenzyl, 4-nitrobenzyl, PCT/US2004/011765
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20

25

30

2,4-dinitrobenzyl, 2-nitro-4-am nobenzyl,

2- am no- 4- ni ‘%EJF}R I - hyl ..

2-pyridyl met hyT, %gﬁééwl’d% %@E}% ﬂgﬁﬂ%f}?ﬁi a?fl?'r}@{’ ﬁ{/f:o’mbmatmns

4- (6-f 1 uor oqthienaityl ) met hyl , 2-(7 10

subst i tut ed i i dazeyi methyl i (e) when R is G8, and

substituted inidazoyl methyl; 3,

() when R3Oy R BBty i, AL gy fully

i sobutyl; andndatiratethdraviRig Satod ORZrgaatemb df Which at least 1 ring atom is a N,
. : e |

4 am no- 3. 5. WSt NGy BBie)s b Hted op SUMARBY s e times by
112 R2, -0 \pnGoodd a1 a1 dycldBhyl, 35 c MRS BRI Yalitd: Ikyl

b004/ 064375 BT TRAT LAk DreloRtid B aﬁ%ﬂg}h’gﬁ‘/%n’%’%"éya Y

8 carbon at omnwﬂml‘aéma@fitalé«yhdialqggwai Clml_lizcomy; Irmtre,@bdﬁﬁéﬁl-no,

groups are replaced i,n.each. case. or -C=C i
groups, 5 al Vlaaﬁ’éleﬂ’ ﬁ‘ba”iﬁ%ram@: @HF‘S%WP}A‘?IB’%%P%W% heterocyclic-

substituted @lﬁﬁl, 6f cdilbifatidrii®iferedtyoihal ogen, oxo or
conbi nati ons thereof wherein optionally one or nore

a heterocyclic-alkyl group, which is saturated, partially saturated or fully
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 in
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano,
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof;

RS is H,

alkyl having 1 to 12 carbon atoms wherein optionally one or more
-CH,CH,- groups are replaced in each case by ~CH=CH- or —-C=C-
groups,

alkyl having 1 to 12 carbon atoms which is substituted one or more times
by halogen, oxo, or combinations thereof wherein optionally one or more
-CH,CH>- groups are replaced in each case by -CH=CH- or -C=C-
groups,
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- CHZCH2- groups are replaced in each case by -CH=CH
or -C=C groups, 10 cycloal kyl having 3 to 8 carbon
W@r@am943thi ch i s unsubstituted or substitutedP@ONESIN4/011765
nmore tines by hal ogen, oxo, aIkyI having 1 to 4 carbon
atons or co nat i the het erocycl.ic grqgu
which is sat 8%(%%1%;1313 C?%l % (Ené%l‘%}‘ tf’tfl‘ﬁ?%f tuted or
unsat ur at ed, sitauiuié dnel@ ni&e hhfé:g behaIFEeh, bxehbCddbnMinations thereof
least 1 ring atomis a N, Oor S atom ‘which is
unsubst i t ut ewhereinseminply peciotgaereot-HhgHe- gionpsargyeplaced in each
hal ogen, ary Ky &k k hal ogenat ed
al kyl, nit roLase%g_ﬂa]{{m(% ‘%Xh(g/ g?%?nb, di al kyl am no,
5 or conbinations thereof, 20 aryl having 6 to 14 carbon

atons, which is unsubstltuted or substituted one or
nmore times bgzyq%%ﬂﬁd@ﬁvmeﬁéo Seerbon s, whiehigusggbstituted or

al koxy, nitr E@ﬁtdmﬂe%? ‘ﬁ{jdrg ﬁ%les 3% H?]lgg{;}f %5(83%11@1?5? {ubinations

al kyl am no, am no

hydroxyalkommmﬁb&rboxy, cyano, acyl, al koxycarbonyl,
al kyl t hi o, al kyl sul phi nyl, al kyl sul phonyl, phenoxy,
acyl am do, and 25 acyl oxy, or conbinations thereof,

10 aryl al kyl oI 14 1Ry IR R BN AR at i gvﬂléhzis B?/substituted or

unsubstltute or “substituted one or nore

hal ogen, CF35ub8iEgd cmkloy mordiieoby halogdrk 0xy,, allaylto 0pmbinations

net hyl enedi OXY gt hyl enedi oxy, am no, al kylam no, 30

di al kyl am no 4?9 roxyal kyl, hydroxyal koxy, carboxy,

cyano, acyl, 171 WD 2004/094375 PCT/ US2004/ 011765
alkoxycarbonyl, al kyl t hi o, al kyl sul phi nyl,

al kyl sul phoraryl havingnsoyl4 cageoy atereoyhicnth weybsityted or substituted one

conbi nat i ons_t her eof .

I3 carbocycl i ¢ drn&?fﬁ% %?bﬁfépgog?%’a(‘li Qgﬁgﬁﬁ#}é}ﬁ@ﬁgc’xﬁ alfjorynitro,
i s unsubsti t1ﬁétﬁ9‘leﬁéd1§kbb%ﬂi}déﬁ%&i€x9 NEnifs, dlleﬁsmidoﬁﬁfalk%yammo
hal ogen, al kyl, Ikoxy, nitro, cyano, o0xo,

conbi nat i ondiydremebl, hé(ﬂWéiﬂk@XW Icaﬂbavy,rrg'am),tagyll alkoxycarbonyl,

carbon at oms, Ik on has ,

_carbon at ons lkm?% %h{lylyfem Jb’seﬁ{g%/l 'flglgoné':‘l RAGRRLY, E@@Bldo’ and

‘one or nore ac}dxyj dEsmdndishogerof,al kyl , hydroxy,

20 al koxy, nitro, nethyl enedi oxy,
arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, CF3;, OCF3, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,

25 alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy,

acylamido, and acyloxy, or combinations thereof;
a heterocyclic group, which is saturated, partially saturated or fully

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,

30 O or S atom, which is unsubstituted or substituted one or more times by
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et hyl enedi oxy, am no, al kyl am no, di al kyl am no,
hydr oxyal kyl , hydr oxyal koxy, carboxy, cyano, acyl,

wa@bdoenysas bonyl , al kylthi o, al kyl sul phinyl, PCT/US2004/011765
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al kyl sul phonyl , phenoxy, acylam do, and acyl oxy, or

combi nati ons ; 14C- I

Wi oh 15 sat by DEGEa ARACIRGLELREHTCA L Y BtbRenated aliy
unsat ur at ed, nit@y bxg amit@ all§laming, ditlkgEniino, whicembitiations thereof, or
least 1 ring atomis an N, O or S atom which is
unsubstituted or substituted one or nore tinmes in the

het er ocycl i ¢, RAEtdc98lid Ryhi@ ¥lsatufliy

cyano, 20 ha?ogeng?eél éaaﬂkgl;?éf,Qﬁgreiitrlo, gﬁg, aﬁ‘ilpﬁ%tglugl%%mtedorﬁmy
al kyl am no, disatukatedrhiammg SctarlBoing atans towhichat leasts ring atom is an

t hereof and/gr substituted. i.n the alkyl paqrt.ion by . .
hal ogen, ox :Oc%; gﬁ%?moWEPB%PWHE§tHH@%PH gibstifutedypnie or more times in
cycl oal kyl al #yl ' ; t \ ' '

Lol o2 YRR ok 14850l A, s

unsubstituted or _ ed one or
hal ogen, oxohalegeangied atkyd,ontnd,reacoj amino, slkglemidq, dR2kylsmino, carboxy

al kyl having 1 tq.4 carhon ato l.ch Ji.s .
unsubst i t ut e GFCTRHeLs eﬁe(ozan%%s%?tlwﬁdénglilq@gyWrtmn by halogen,
hal ogen; 30 62 cy¥o280bnAatibns BlefddgS2004/ 011765 R3 i's
-(CH2)"OR5, -(CH2)"SR5, -(CH2)nSO2R4, - (CH2)"NRSRSG,

- CH2C2R5, - CH2CONRG6R5, - (CH2)"NR6SO2R4,

- (CH2) " NR6 wQr -+ CHRCONHSO2R4; 5 RR i s al kyl

havi ng tﬁ@ogqr%%% atonms which is unsubstututed or
substituted one or nore tines by hal ogen, oxo, or
conbi nations thereof wherein optionally one or nore

- CH2 cHhagpessrticallyaceaynbie saltsithereefeh case by - CHECH
or -C=C groups, 10 al koxyal kyl having 3 to 8 carbon
atonms which is unsubstituted or substituted one or
more tines byitlhtheggeviso e, or conbi nati ons t her eof

wherein optionally one or re, - CH2CH2-_groups are
repl aced in each (a) when R”is CHs and R™1s H, then R" is not methyl,

ethyl, n-propyl, isopropyl, sec-butyl, n-butyl, isobutyl,
neopentyl, n-pentyl, 2-methylbutyl, isopentyl, n-hexyl,
phenyl , cyclobutyl, cyclopentyl, cyclohexyl,
cyclopentenyl, methylcyclopentyl, cyclopropylmethyl,
cyclopentylmethyl, 2-propenyl, 2-propynyl, 3-methyl-2-
butenyl, N-substituted 2-piperazinylethyl, norbornyl, 3-
tetrahydrofuryl, 2-tetrahydrofuryl, 3-tetrahydrothienyl, 2-
oxacyclopropyl, 2-oxacyclopenyl, 3-oxacyclopentyl, 2-
chloroethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, 3-
bromopropyl, 3-chloropropyl, or 4-bromobutyl;

(b) whenR'is cyclopentyl, and R? is methyl, then R® is not

H, acetyl, benzyl, 4-hydroxybenzyl, 4-acetoxybenzyl, 4-
bromobenzyl, 3,4-dimethoxybenzyl, 4-methylthiobenzyl, 4-
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case by -CH=CH or -C=-C groups, 15 cycl oal kyl having
3 to 8 carbon atonms, which is unsubstituted or

WG g I4308 ed one or nore tinmes by hal ogen, oxoPCHUE2004/011765
or conbi nations thereof, cycloal kyl al kyl having 4 to

16 carbon atons, which_i giHE ] Qm%[ _20-
substituted one or rmrgy?nioﬁes ;jﬁg*ﬁggen, ’gx%gmé’f’ﬁ%yh 4
or conbi nations ther eafincbeytyljvadinngh@ammobéndy bdrdiaminobenzyl,
atons, which is unsubstitute r. substjtuted one %r
more tines by hal ogen, 4400 methqxy ?Wﬁc?r%@?xy enzyl, 3-
al koxy, nitro, 25 neth ' nedi )
am no, al kyl am no, di aﬁe?sz(%beﬁgéfnylﬁn%yfé;ﬁ()r/}gﬁ}gﬁéarbonylbenzyl, 4
5 hydr oxyal koxy, car boxymetydsudiinydleanzyl, dirkethylsafohgivghzyl, 2-
al kyl t hi o, al kyl sul phinyl ., al kyl sul phonyl | . ..
al kyl sul phonam do, ar9%?@?%@#&%%88?“@%I%@lgﬂg‘?%l’ 2,4-dinitrobenzyl,
aryl sul phonam do, phengXyro-aChiaoheiRyl ZQEHn@Q,YI{i&é%nz%
conbi nati ons thereof, 30 173 WO 20047 094375
PCT/ US2004/ 011765  ar ymernhplinpethylng-peritplnisthyd a3-pyridylmethyl, 4-

atons, which is unsubstjtuted. o ubstituted.on r,
nore tinmes by ha|ogen,P8ﬁ§¢nﬁé¥gﬁ*ﬁﬂﬁVF?WHV§V8§§ﬁwﬂ247-
10 al | coxy, nitro, nethyl exeriqamplylidiy1enadi@%dylnRMyNldr substituted
al kyl am no, di al kyl am no, hydroxyal kyl ,
hydr oxyal koxy, carboxy?n@@%h%?ﬂhﬁ'l, 5 al koxycar bonyl ,
al kyl t hi o, al kyl sul phinyl, al kyl sul phonyl
am nosul phonyl, phenoxy, acylam do, and acyl oxy, or
conbi nations thereof, (& wigheR o YIH;| endIROIH, théi Rhisirdt methyl,
saturated, partially saturated or fully 10
unsat urated, having 5 $8Y10r Pty atons i n which at
15 least 1 ring atomis a N, Oor S atom which is
unsubstituted or substituted one or nore tines by
hal ogen, aryl, alkyl, @oMealkYyisH, kel Rladndi?abiyot both ethyl or
al koxy, al koxyal kyl, cyanag, hal ogenated al kyl ,
hal ogenat ed al koxy, ni?AGwa%ﬁf am no, al kyl ami no,
di al kyl am no, am nosul phonyl, heterocycle,
het erocyclic
(e) when R' and R? are both difluoromethyl, then R? is not

20 4-aminobenzyl, or 4-amino-3,5-dimethoxybenzyl.
5. A compound of Formula II:
re-©
O O
30 I’ ll\l (N
R®

35  wherein
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15 al kyl, or conbinations thereof, or a
het erocyclic-al kyl group, which is saturated,

w@20otiogd3ry saturated or fully wunsaturated, haRCHYSHOL/@11765

5

10

15

20

25

30

10 ring atons in which at Ieast l1ring atomis an N,

0 or S gtom IS S bst ed o substitu one

or more“ti nes%h%m?ﬁr} 0610 U BSH?P&H)HB yone of more
hal ogen, arylCHab#My |growps K@(ﬁéﬁla@&liﬂﬁbacﬂﬂ B4R PHNALIBECH- or —C=C-

al kyl, nitro, oxo, am no yl am no, di al kyl am no,

carboxy or g&h*ﬁi;:nati ons thereof and/or substituted in

the al kyl portion by hal ogen, o0xo0, cyano, or

conmbi nations thereof; and 25 R5 is H, alkyl having 1

to 12 car bonaliybifesingEtocs Carb@i atonwhicloizeubstitied ene or more times

-CH2CH2- gro are replaced in each case by -CH=CH-
or -C=C- J Eﬁﬁg logeyy oziggr ¢ binationgdheyeef whergm optionally one or more

PCT/ U82004/ 0 Iiﬁ;ﬂ” v, 0

which is sub;(gilz% ute elalgerIJe Ye @%ﬁe&gc&%?ﬁha@}?@?ox C=C-
0xo0, or conbgmwaps,ons t hereof wherein optionally one or
nmore -CH2CH2- groups are replaced in each case by
-CH=CH or -C=C- groups, 5 al koxyal kyl having 3 to 8

car bon at oms w4k 'h%\éiﬁ?%qg%tdaf%heagotﬁ§ W n%fpﬁtdnﬁﬁﬁsﬁﬂned or

one or nore tmes ogen, 0XO0, Or cO nati on
t her eof mhes@stntutthqmmlrrlqre times by hailbgen, o€b{2(0kA-having 1 to 4 carbon
groups are repl aced in each . casg by -CH=CH or -C=C
groups, 10 C?BWQFRW Raeidheseely 8 car bon at ons,
whi ch is unsubstituted or substituted one or nore
ti mes by hal ogen, oxo, al kyl, or conbinations
t hereof , 15 zhetbroaydicl sbwy lehdl/iisrsgtunattcb pagiatigsitorated or fully
ubst it

et “nﬁécﬂv{ S a5k 8 6 10 fine AR apE e RS 1%ng stom is a X,

O or S atom, which is unsubstituted or substituted one or more times by
halogen, aryl, alkyl, alkoxy, cyano, halogenated alkyl, nitro, oxo, amino,

alkylamino, dialkylamino, or combinations thereof,

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, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido, and

acyloxy, or combinations thereof,

arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, CF3, OCF3, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,

dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
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thereof, aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one 20 or nore tines by

whadoegers7s CF3, OCF3, al kyl, hydroxy, al koxy, nPCT/US2004/011765

10

15

20

25

30

nmet hyl enedi oxy, et hyl enedi oxy, am no, al kyl am no,

L L S B
al kyl sul phi nydylanaiis ydng Pl ydr comtblnatiots dleragm do,

aryl sul phonam do, hal ogenated aryl sul phonam do,
phenoxy, acylam do, 25 and acyl oxy, or conbi nations

< unsubst 1 1 teeikhy SRR o BadOuf BB TR T e toms,

hal ogen, CF3whickFSunsabdtithted By sli@¥dated cHeksXiore Filntek ‘Bg halogen, alkyl,
met hyl enedi ox et hyl enedi oxy, am no,  al kyl am no, 30

di al kyl ani norlkexye pBsey aYanp) oxd va eombampliensthereal boxy,

cyano, acyl, al koxycarbonyl, alkylthio,

al kyl sul phonyl , al kyl sul phonyl, 175 WO 2004/ 094375

PCT/ US2004/ Cer§latsnyldnavingsfoitasayban danasoxereiaclyd fRém0 portion has
and acyl oxy, or conbinations  thereof, a heterocyclic

group, whi chH'A @ 3ReanAleys, Wk isdmsybstifated ax Bsigiited one or more

fully 5 uns V] ' at o ' .
whi ch at | egg#é%;}??arllo at %ﬁ?’l’ gy%rgﬁl’odngxg/?mg&)éﬁgtrﬁy&\%@%y’
i s unsubst i teihydehedioxyydrainot alkgldmime diaikyinmmot hydsxyakyl,
hal ogen, aryl,. alkyl, cycloal kyl, cygcl gal kyl al kyl )
Al koxy, " al kOREPRGIoRy. GEhesy. RaPbEHh el ufacpn, alkylitio,

hal ogenat ed AHANYhin{Al ﬁlkﬂsul?ﬁgnyl?ﬁﬁeﬂgx% lagillﬁﬂlli(%ﬁaﬂ@ acyloxy, or

di al kyl am no, ‘am nosui phony RHet'er oc

het er ocycl i combindtioys thermof,conmbi nati ons thereof, or a
het erocycli c-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to

10 ring at onghddodyeliclal oRPSihikhlis Surdte@DdrBal@satlated or full
0 or S atom whi c(#%is Lﬂ}%ﬁ%bs | tuted or sub?t)itelljf?}gsé‘lr11 oﬁg oty

or nore ti mewsitpratefishavieg hiéa £ gog elonts ipovhi¢hoat least 1 ring atom is an

hal ogen, aryl,~al al.kgxy, cya al ogenat ed : .
ko i 1 o QRS o TRl Rued & SRR opg or more times in
carboxy or teondBefdliensridiesieiio @ndANT, BBkt &fhnbD
the al kyl portion by hal ogen, ) _
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alky! portion by halogen,

0X0, cyano, or combinations thereof, or
cycloalkylalkyl having 4 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl or combinations

thereof,

R? is alkyl having 1 to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;
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0x0, cyano, or conbinations thereof; 20 R6 is H, alkyl
having 1 to 12 carbon atons wherein optionally one or

WOorRne/0943GH2CH2- groups are replaced in each caB&r/b§2004/011765

10

15

20

25

30

-CH=CH or -C=C groups, 25 alkyl having 1 to 12

car bon gt ons. RS S idist 4 t 5
by hal o%en \Q,g&ﬁgil dﬁ?ﬁ%%hzeﬁgsgo‘? \C\fﬁf I?%’]W -CH,COR’, -
optionally 00EL0ONRIRE, -(CHATRESO B OUOH, N CORt ased

in each case by -CH=CH ,or -C=-C groups, 30 176 WO

2004/ 094375 FEICONFEEXRG11765 al koxyal kyl having 3 to

8 carbon atons which is unsubstituted or substituted

one or nore tines by hal ogen, oxo, or conbinations

t her eof R* wheiseikyl aptinghad 1Y caben arommvlach @'ﬂﬁﬁh’&stututed or substituted

roups are repl aced |n eac case by - C =C
gr ouBs L ITRSFP UGS 0K giab)g% ‘Bmc%rr%’é'li’bﬂa%ttﬂ% themﬂfé’fhefem

i's unsu bSt ' téﬁtﬁgﬁw onSHiRbiel B O ngroﬁ}%sh;g? é%%lﬁdeggﬁ e case by

hal ogen, oxo or conbi nati on

cycl oal kyl al-KyH=6Hv ongCACt grotifs,car bon atons which is
unsubstituted or substituted one or nore tines by
hal ogen, oxo, al kyl or conbinations thereof, aryl

having 6 10 JioGAIEPR.AOTE: 8 AHER aloins BHASE lh R
substituted onégagspn%réggﬁﬂes by h ag ében H%%%% ot

al kyl , hydr oxapstitatel ong or mOter‘@meSLBy halogen, em@,dnrwm,bmatlons thereof
et hyl enedi ox am no

hyd)r/oxyal ky|‘¥h?¥§18r°8>8y‘é*ﬁ1¥§/&? T it gi;‘z‘aéli‘é e%’i%upsa?éweplaced in each

al koxycar boryske by aCkCHhioR ~Calk gtsups phi nyl A
al kyl sul phonyl, phenoxy acyl am do, and acyl oxy, or

conbi nat i ons t her eof ,
cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or

substituted one or more times by halogen, oxo, alkyl, or combinations

theréof,

cycloalkylalkyl having 4 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, oxo, alkyl 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, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido,
arylsulphonamido, halogenated arylsulphonamido, phenoxy, acylamido,

and acyloxy, or combinations thereof,
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20 arylal kyl having 8 to 16 carbon atons, which is
unsubstituted or substituted one or nore tines by

whadoegers7s CF3, OCF3, al kyl, hydroxy, al koxy, PECT/DS2004/011765

5

10

15

25

30

met hyl enedi oxy, ethylenedioxy, am no, al kyl am no,

di al kyl am noarﬁ%ig%l k8y1,Jo 16hc\éq1ogx>%l¥c?’hé( Phfen EHnBEBH tuted or

cyano, acyl xXyca Fhony!

al kyl sul phi nylhbstlﬁit&yéﬁblﬂrﬂhtﬁ’eyﬂmes m@efm»gyn, @5, aCH; pdtkflOhydroxy,

and acyl oxy, or conbinatjons thereof; a:heteraocyclic
group, whi chaikexy e, gpethy! e@%dwx.‘/aP‘lhyle@s%mta@an@»ralkylammo

full t
o5 B 0 s Aot U 6 ey,
unSUbStitutedmbxwﬁﬂhﬁw1hﬂ@@ﬁuﬁﬁkybﬂ@hﬁm@dﬂykﬁmﬁmnﬁo

hal ogen, aryl,  alk oxycar nyI cyano

hal ogenat edyélinlé’ﬁ’lsu )IQL?\W? ;gwn@;(y@ acylagifl, and st oY ﬁ‘bcombmatlons
di al kyl am nog,.@l,sconbi nati ons thereof, or 177 WO

2004/ 094375 PéT/USZOO4/011765 a heterocycllc al kyl

group, which is saturated, partially saturated or

fully unsaturated, .havin to.10 ri ato i n whijch
at least 1 rﬁhée%%ﬁﬁ‘i %ro WﬁRFhﬁ’S@WI tpama Plupateqor fully

unsubsti t ut egn@fursttd Hab fngtsed IQ%goitorHP fr?whicﬁ‘%?le'a& 1 ring atom is a N,
the heterocyclic portion by hal ogen, aryl, kyl
al koxy, cyan©,ortradtogewhichds visapstituied or eubstlmbed s aranore times by

ther eof " and BHoETb S ARG E oG P RoIT B BrRy dkoryalkyl,
C\;\' ogen, f 0?@!&1_116 enfted legb 'h'ﬁﬁ)tgbﬂﬂ&it, Eﬁll&@i}e Rtro, Jer ammo
erein i is - i's other H;

is Oto 4; a@i&ylwhpm dralﬂs)d@mnpc@mmpsdph@m émteéocs@len beterocyclic-
t her eof gysle) ed from 4- [4-Methoxy-3

- (4- et hoxyp%le 0§ry éﬁeﬁc?’ %ﬁe p?/f’rrol I done,
4-[ 4- Met hoxy-3 - ( 3- t hi enyl oxy) phenyl ] - 2- pyrrol i done,
20 . o .
4- [ 3- ( 4- FI uot byaesyslipyallaylgseu spithels patprateds paitislly agpeted or fully
f"pg gp§/lsoxyq)/céf ﬁﬁ%&%)ﬁmﬁ ;lts) 1 8 nnéra}o(ﬁls 1&1 whlch at least 1 ring atom is an
4- (4- Met hoxyN30-of 3-fdramvheh hoxasphgimed br Qxﬁ@ﬁfultéﬂ ord@enore times in

4- (4-Met hox 3 -phenyl - |
oxy)( phenyl ) -t % g%nggyplil on by halggenp aryl, alkyl, alkoxy, cyano,

halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof, and
R’ is H,
alkyl having 1 to 12 carbon atoms wherein optionally one or more

-CH,CH,- groups are replaced in each case by -CH=CH- or —C=C-
groups,
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4- ( 3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(2-chloro-4-flu
or obenzyl)-2-pyrrolidone, 25

wa2@03/0243¢3 opent yl oxy- 4- met hoxyphenyl ) - 1- net hoxRCHURINY11765

nmet hyl - 2- pyrrol i done,
4-(3-Cycl ope Q@@(/L @Mngd' I f@{f@éﬁ{@ﬂ“ %Q?ﬂs)\if&&ﬁ Y& pu%rs'rt?ttupe\ﬁl o'n% "of more times

yrrolidone,

- Cycl opent yl by Halbgem oltoxyrpbabatiods thefdo®Wherein optionally one or more
entyl - 2-pyrrolidone, 4-(3 )

- Oycl opent yI dxEGHmeroiRR Pihienlargd incagh pasehyxiEmrzBy py~=C=C-
2-pyrro|idon%mup§(8)-(3

- Cycl opent yl Bxy-=4- di f| uor onet hoxyphenyl )-1- (N-(2- (6- e

5thyl pyridyl))- 30 am nocar bonyl net hyl ) - 2- pyrrol i done,

10

15

20

25

30

1-(N-(2,3-Di f| uor nyl ) -am _nocar bonyl net hyl )-4(S).- (4

- m(et h (()xy- 3-( @kmai’ﬁﬂﬁ@ n?% ?ie 8@@9@@%@ Rélr@iy Ismsubatinted or

PCT/ US2004/ Oéuon?éted onle or more time b& halogen, oxo, or combinations thereof
hydr of ur anyl oxy) phenyl) - 2- pyrr ol i done;

4( S) - (4- Met hehgreBr @tionally one or more -CH,CH,- groups are replaced in each
(R)-tetrahydr of r§£¥£_ phenyl)-1- (N-( 2- net hyl phenyl) -
aninocarbony?ﬁ%gﬁy fgﬁ%yFFg¥#%éﬁ@¥”4(S)-(4-N@thoxy-3

-3

(R) -tetrahydrof uranyl oxyphenyl)-1- (N-(2-(6-nmethyl pyrid
inyl))- 5 angyebwdndbavingstitgicprban pyams; whddrie unsutdtituted or

physi ol ogi cal | y..acceptabl e salts, thereof, wh inin_. .
each case tﬁ%kggﬁggdﬁﬁ‘%gﬁ“e %w?hyFﬁggﬁbpﬁ?dﬁQgﬁxComhumnons
m xture of empagRbfonmers such as the racemate or a

m xture of diastereoners, or can be in the formof a
single enantioner or a single diastereoner. 10 7. A
conmpound sel I . g .

(4S) - 4- ( 3- q"%@%@‘#@?@?@g P HSCHTIRBAATS, Frhich isypsihstituted or
enzyl) - 2- pyrsubbtitd@d@ne of hSte thméLbhd106@ 613 IRyl 4r tdmbinations
-cycl opent yl oxy- 4- net hoxyphenyl ) -2-pyrrolidone,

(4S) - 1- (4- cihgeebenzyl ) - 4- (3 -cycl op

entyl oxy- 4- met hoxyphenyl ) - 2- pyrrol i done,

(4S)-1-(3-Chl orobenzyl ) -4-(3-cycl opent yl oxy- 4- net hoxyp

henyl ) - 2- py rar;ldl Hasonges I toll3 carbon aﬁoms, v&rf]hich ils)unsulfzstituted %r substituted one
45S) - 4- ( 3- Cycl opent Xy- 4- met hox en - 1- ( 3- et hox

E)en)zyl ) g 2. gy)ﬂl‘ pg;ﬁpalg%/?é’ y%e@gyn,zp 386%}73, alkyl, hydroxy, alkoxy’ynjtro,

- Oycl opent yloa s dESROKBIRG BT, hidifs, T REARS ikl Tfrino,

pyrrolidone,

(4S) - 4- ( 3- Oyliopanlkyl, bygrotyatieotyo xyrbbuey) elind a¢R; dlkuoycatbonyl,
enzyl)-2-pyr®$I done, : ,
(4S) - 4- ( 3- OFSPY @&YW%YA&%%MW}M&“MW@&O%
enzyl) - 2- py ekl i i i
(49)- 1. (4 hobenayTy 2o plssessraniiplihensnito, gy geytamice,
enyl ) - 2- pyr rofl iadydney, or 2@mbinations thereof,
(4S) - 4- (3-Cycl opent yl oxy-4- net hoxyphenyl )-1-(2-trifluo
ronet hyl benzyl ) - 2- pyrrol i done,
(4S)-4-(3- Oﬁﬁﬁgkgmawh@w&ra@&m&hgwﬁ&h i drdubdiindtbdiOr
romet hyl benzyl ) - -Eyrrolldone,

substituted one or more times by halogen, CF3, OCF3, alkyl, hydroxy,

alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
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(4S) - 4- (3-Cycl opent yl oxy- 4- net hoxyphenyl )-1-(4-trifluo
romet hyl benzyl ) - 2- pyrrol i done,

W@ 28%A0943(38, 5- bi stri fl uoronet hyl benzyl) - 4 ( 3- cyRrCDPRIWDYD11765

10

oxy- 4- met hoxyphenyl ) -2 pyrrolidone,
(()f’g)bef]'2§/|3) WZ&A&)%?)S% i’ﬁ%flg';ff é)h%n%@‘sfg}ﬁ%ggle anc? acylchy' or comblnatlons
- Cycl opent yl thépeod- met hoxyphenyl ) - 1- (3, 5-di f | uor obenzyl
)-2-pyrro |idone,
(4S) - 4- (3-Cycl opentyl oxy- 4- met hoxyphenyl )-1-(2,4-diflu
or obenzyl) - 2
(4S) - 4-( 3- Q/C %{%@g#&% ﬁgu% wh1 18 )§y ate teds lp?rtlfllzf ﬁaturated or fully
6-di fl uor obeurr?syiu)raté’d [hywllngISI td Ad0&ing atoms in whlch at least 1 ring atom is a N,
(4S)-4-(3-Cy entyl oxy- 4- met hoxyphenyl )-1-(2, 3-diflu
or obenzyl ) - 26 %raé‘Pde‘f h iszgnsubstitited or substituted one or more times by

(45)-1-(2- Gﬂeﬁg%g 3 Hég{y?g‘g k&{, §§§1§%E¥@ QR Ky Mo Byalicy,

- met hoxyphen

2 oyrrol | o, ey ”%Z?%S%%%“%c‘%‘%*s%%%% oraene
-2-pyrroli ,

(4S)-1- (4- te*’(ri?ﬁﬁ%} B’\é\ﬁ‘z\’ ing, aminesytphomah hetesagycle, hetetgeyclic-

oxyphenyl ) - Zwllﬁﬁrélcddn%ﬁ'z&rons thereof, or
(4S)-4-(3- Cyclopentyloxy 4- nethoxyphenyl) 1-et hyl - 2- py

-rrolidone, (4S) 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) -

15

20

25

30

1 -propyl- rroll .0

(4S)-4-(3- 6%8?% 6@9’ 1 §1qvRy WBW&%%VP edip%ﬁl}y sapurgled or fully
rrolidone, Rsaturated, h 5

(49) - 4- (3 Oy ol opantyl oy 4 ormt hog atoms in which gt Jeast | ring atom is an
et hyl ) - 2- pyA¥.dP puSmeom, which is unsubstituted or substltuted one or more times in
o o 52 U RERLIR Bordlo B HSSHANSON byt o Eho?

(4R) - 4- ( 3- Cpalogpenéd ARyl niro)ekd) i iamibhol &ulEidthd carboxy
enzyl)-2-pyrrolidone,

(4R) - 1- (2- CRF 6‘?@]@@%9ﬂls)thﬂrﬁ?@a&§1{mS@b@lﬁmt?d oxthe alleyd pousiop by halogen,

henyl ) - 2- pyr

(4R) - 1- ( 4- Ch 3q%§§¥f?¥ﬁy?§9%V%nggntyIoxy-4-nethoxyp
henyl ) - 2- pyrrolldone 10

(4R) - 1- QB Chl or obenzyl ) - 4- (3-cycl opent yl oxy- 4- net hoxyp
henyl ) 8- pyt§%i i done;

(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(3

- met hoxybenzyl ) - 2- pyrrol i done,

(4R) - 4- ( 3- Culidybpaing | txy2 darbet ftomy mHersih pptlordallyfons OF alore
enzyl ) - 2- py e, ) :

(4R) - 4- ( 3- q/@ﬁbéﬁy‘ghtgww;ﬁr%feﬁ@f%wﬁ% R38e)by =¢EE=CH- or ~C=C-
-fl uor obenz g pyrrolidone,

(4R) - 4-( 3- Cyclopentyloxy 4- met hoxyphenyl ) - 1- (4-fl uorob
enzyl ) - 2-pyrrolidone,

$ ngr?et ﬁy |( ge %@Vﬁ? rtg//i %ﬂ(ﬁlt aqg X%/ pvtf]}?lcg 1S substgtlzltetd roInE: lo? ?nore times
(4R) - 4- (3- y¢hap géH Y)IXQde cﬂm‘EﬁfaﬂQﬁsWﬁQx%By Wherbid Ghtionally one or more

-trifluoronet hyl Benzyl)-2-pyrrolidone,

(4R) - 4- ( 3- O FEn Eydups presepletdioncptiecast by L-OH-CH 61@=C-
ronethylbenéél - 2-pyrrolidone,

(4R)-1- (3, 5% ’trlfluoronethyl)benzyl) 4- (3-cycl opent

yl oxy- 4- met hoxyphenyl ) -2
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rrolidone, 20 _
?ZR) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(3,4-diflu

Wo@e@bemsys ) - 2- pyrrol i done, (4R)-4-(3 PCT/US2004/011765

10

15

20

25

30

-Cyclopentyloxy-4-nethoxygh§nyl)-1-(3,

5-di fl uor obe ihobkigdan N bstitut

(4R) - 4- ( 3- W%%%%%ltgy} F%‘f?yg -0t ﬁ%’fﬁp OIS, Mh is gmsubstifyted or

or obenzyl ) - 2sybgtitutddi aherwe more times by halogen, oxo, orchEnbér_le%tilons thereof
-4-(3- -4- henyl )-1-(2,6-diflu

(()fs)beﬁzglls) %Y%bgffgﬁgﬁ)(%giﬁé' é‘rnengsrtn%)r)é ¥8HSC¥I ~) groulgs are replaced in each

(4R) - 4-( 3- W@SQQ§DCH=@I¥-&;@@]W’GHW )-1-(2,3-diflu

or obenzyl)-2-pyrtrolidone, 25

(4R) - 1- (2-Chl oro- 4-f |l uorobenzyl ) - 4-(3-cycl opentyl oxy-4

- met hoxypheny]| ) - 2- pyrr.ol i dope L .

(4R) - 4- ( 3- q%’ﬁ%ﬁﬁﬂ’%%%g i" ﬁﬁ?ﬁB&f}m@nWﬁ@ﬂs unsubstifutador

robenzyl) - 2-qpstiielel @86 85 motitithes By halo$en, oxo, alkyl, or coxrﬁinations

-(4-tert-ButKIbenzyl)-4-(3-cyc|openty oxy- 4- met hoxyphe

nyl ) - 2- pyr r dh¢rgefhe,

(4R) - 4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- et hyl - 2- py

rrolidone,

(4R) - 4- ( 3- Crytiopkplaityd Kyvifig HRé DO ¥BBE M vk MY stBstRuted or
yrrolidone,

30 : . .
( 4R) - 4- ( 3- CpubisERd gnofymaretimesdwhslegen) 9xo] atkyl vt edalfiyations
rrolidone, 4- (3
_oycl opent ylﬂgeg%fi- met hoxyphenyl ) - 1- ( 2- met hoxyet hyl ) - 2-
pyr rol i done aryl 88viM©626 04 /cADEB &nRCWhSEA0 QADIAIRT or substituted one
(4R) - 4- (3- Cycl opent yl oxl\l/- 4- met hoxdghenffl % 1- (2- phenyl'b
enzyl ) - 2- pyPt HP?%]%IHSS, by halogen, CF3, OCFs, alkyl, hydroxy, alkoxy, nitro,

-4-( 3- - et n = 1= (N - di.
ok HASR T RSBy 1SS,
e om0 s,

e - T LT 1)
2?(3¥C§plo%@%ng8x§k£$ﬁ@ﬁﬁﬁkﬁ Eﬁkﬁ?ﬂXLPhﬁ@fﬁm?gﬁygéh@nd
nyl) - ami nocwﬂ&mbﬂ@&ﬂaflh&ﬁm@ﬂpﬁf@fpal done, (4R)-4-(

- Cycl opent yl oxy-4- met hoxypheny
- (N- (2- net hyl phenyl ) -

i -2 lidone, 10 . . _
(49 - a3 IBHEURERTY 15 RubhoR Fotre pioin wpabetioedian
yl phenyl ) agibeo@aRRe sk RS ks By H?})E)gélﬂ '{:%g{‘gcgg, ey, hydroxy,

4- (3- Cycl opent yl oxy- 4- met hoxypheny - . )
ophenyl ) - a#HeroE aittso methdensstioxy 2ethylenalioxgo amino, alkylamino,

4- (3-Cycl op xy-4- et h phenyl )-1- (N-( 3-chl or ophe
nyl( ) - gn’ noc@%ﬁﬁ%%%iﬁ?ﬁ‘yﬁﬁl’ EY%F%%%‘?*(}’@ ﬁ%r]?)oxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy,

acylamido, and acyloxy, or combinations thereof;

a heterocyclic group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom , which is unsubstituted or substituted one or more times by
halogen, aryl, alkyl, alkoxy, alkoxycarbonyl, cyano, halogenated alkyl,

nitro, oxo, amino, alkylamino, dialkylamino, or combinations thereof, or
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4- (3- Cycl opent yl oxy- 4- met hoxyphenyl) - 1- (N- (4- pyridyl) -
am nocar bonyl net hyl )-2- pyrrolidone,

W@ 2{03/09pc3 opent yl oxy- 4- net hoxyphenyl ) - 1- ( N- ( 4- PEL/082094611765
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30

enyl ) - am nocar bonyl net hyl ) - 2- pyrrol i done, 20
4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (4- chl or o- 2-
fl uorophenyl) am nocarbonyl net hyl ) -2-pyrrolidone,

4-(3 -Cycl opa hmmbmwmmw?%gﬁcﬁrﬁylsgmﬂﬁfiﬂgﬁﬁigg}nf gaturated or fully
In(aghyl phenylll sé%gtgcf %%51}?13 r%yto TB nr%é a)tc;ms i_np\}x/fhich at least l’ring atom is an
- Oycl opent yl e -of STERbAOYHRA Bk vkl of sUBREINPIE B hore times in

- am nocar bonyl met hyl ) -" 25 2-pyrrolidone, _
4- ( 3- Cycl opetie fetesopydliqpariox Yp halnge:), afyl( Nk yidalikbky, ephe)

g In% y la (r)nx 9 OZ i’:\ 2#) aﬁ)({%%%%ﬁ% ;?ﬁ)ch g%ghf 3%'11]18 ? alglgémg)? dia%yﬂrgl%o, carboxy
-38 i 1 uor ophesitoinbaiitiBfs thebP aitybiibRleddn B JIRNISANE by halogen,

4( S) - ( 3- Oy clupetitapoxycombinations thsrashoxyphenyl ) - 1- (N- (
2- (6-net hyl pyridyl))- ‘

am nocar bonyl met hyl ) - 2- pyrrol i done, 181 WO

2004/ 094375 WIGHiWSPRVA/-OMCONR *RE, NS 16 dtteitharry- 3 - (3
(R -tetrahydro _

furanyl oxy) phenyl ) -1-(N-(2-(6-net hyl pyridyl))-

am nocar bonyl et hyl ) - 2- pyrrol i done,

1-(N- (2, 3-Di fl uorophenyl ) -am nocar bonyl met hyl )-4(S)- (4
- met hoxy - 3- (80 (dY;-dndt r a

hydr of ur anyl oxy) phenyl ) - 2- pyrrol i done, 5

1- (N-(2-(6-Am nopyridyl))-am nocar bonyl methyl )-4(S)- (3

LSS OB B Nafly BRbLBIORIS ko Py T ol 1 done
- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(N-(2-(6-ethyl pyrid

1)) - ' bonyl net hyl )-2-pyrrolidone, 4(S)-(3
.ya’,l| oﬁre"n???%‘%ﬁ ) Fﬂ&éﬁ%ﬁ@ﬁm )-1- (N-(2- (4,

CAMAM M 2
14((HeNethoey Br(3pyyloxybhinytiFa-pacalidiey| met hyl ) - 4(S) - (3
e LGN W T B AR
4—(3-(3—Cyclohexyl-1-propyloxy)-4-methoxypheny1)-2-pyrrolidone,
4-(4-Methoxy-3-(2-phenylethoxy)phenyl)-2-pyrrolidone,
4-(4-Methoxy-3-(3-phenyl-1-propoxy)phenyl)-2-pyrrolidone,
4-(3-Cyclopentyloxy—4-methoxyphenyl)-1-(2-chloro-4-ﬂuorobenzyl)-2-pyrrolidone,
4-(3-cyclopentyloxy—4-methoxyphenyl)-1-methoxycarbonylmethyl—2—pyrrolidone,
4-(3-Cyclopentyloxy—4-methoxyphenyl)-1—cyanomethyl—2-pyrrolidone,
4-(3-Cyc1opentyloxy—4-methoxypheny1)-1-cyclopentyl-2-pyrrolidone,
4—(3-Cyclopentyloxy—4-methoxyphenyl)-1-(4-methoxybenzoy1)-2—pyrrolidone,
4(S)~(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-1-(N -(2-(6-methylpyridyl))-
aminocarbonylmethyl)-2-pyrrolidone,
1-(N-(2,3-Diﬂuorophenyl)-aminocarbonylmethyl)-4(S)-(4-methoxy—3—(3 (R)-tetra
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1- (N-(2-(6-Bronopyridyl))-am nocarbonyl nethyl)-4(S)-(4
- met hoxy-3-(3 (R)-

WO edonampds of ur anyl oxy) phenyl)-2-pyrrolidone, BEI/US2004/011765
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30

4(S) - (4- Met hoxy- 3
( RhydrSfu A ¥si9) ?IPLQ}%H&IHBE@Y') 1- (N-(2- et hyl phenyl )
am nocar bon I fret h rrol’i done,

4(@891(%1\@11@0@16(&) @mhyldrmmmmrhwﬂ)}l -IN{(Brti@hylpheny)-

af%gngéhg%%ng E’YIEOWPF’OI i done,

1- 4@5-@3‘1\46%(5{ (- 138k r@ﬁfingfwx&bh%)np@qr@(z@%mlp%l diny)-
)-4(9)-(3 cycl opent yl ox

ne%@@??ﬁéh@n@mﬁhzl)}ﬁjpmhdﬂ)@mnd

f]'(() )‘?;Cg?%%%:lc}g?caﬁ]l& CIne X;%fabAle rs’reﬁs t?xe%gP nﬁ’ergm mn gsel}th( gas Afhcgrgct)mpound can

arbenm:ﬂ[ebﬁmd et B)ﬂhi}mﬁep&ﬂ EftintiBRRAR, such as the racemate or a mixture of
4( Cycl opent yl oxy- 4- nmet hoxy{) enyl) (N-(2-(6-net
y‘f W‘?TP‘E‘R?PI)S) Qr cahiba e Hietfory Phesingle) enantpqucroir iackongle dia@Breomer.
1-(N-(3
((2 Cyanopyri dyl )) - anm nocar bonyhnet hyl ) - 4(S) - (3-cycl op
entyl oxXk- 4- Aredbipaytpheiected-fZorpyr r ol i done,
t hoxy tetrahydro

4( a‘)é%é‘r@ X%?@HW?G)XW} m@‘%ozwbeny@r h3-pyetydivengy) 2-pyrrolidone,
|

Shy@f’féf%g"?%’*?%?e% ey P Eppeflionamrspytgone

ed¢$)- bébEhicebenayipduBetychpent3xlyel-matholgpleas R 0hyrolidone,
0 B-Bhot by Sarar bpeu et meonyahsey b prrsidene,

BT T L e

f r@f- 4 (3- Cyclopentyloxy— -methoxyphenyl) 1- (2 ﬂuorobenzyl) -2-pyrrolidone,
gyr - o 3((353 glgg@f 45{)’1%3:{\?)8}1}) eny 3/? (g uoro %ng}z(ly g-hp%r?r%lh%or?e

(48)- 4163( Nspémquanh@a}ibf%mwﬁ 14 ‘tﬂfﬂmﬁﬁ%ﬁ%ﬁ)’2§n&%ﬁboﬁe

etr ah r of ur anyl oxyphenyl) - pyrr ol
( 4@;&) .(% Aypeeheoxyl)-3-(3- cyclopentyloxy -4-methoxyphenyl)- 2-pyrr011done

(AP B N B TR, oo,
( 645»-44(3@(457&@6%@1&)(}34&136%0)1 heRiTy W(M@?Mﬁ@ﬁl&%ﬁ?ﬂj b=phrrolidone,
n@%@é&yﬁe&g }h%hﬁét&@qypperwlbH4-@11ﬁlldlljmepthy[benzyl)-ZIpyrrohdone,
ol oL HARIRNSIY s LD ML A SRR

pyrrolidone,
(4S)-4-(3-Cyclopentyloxy—4-methoxyphenyl)—1-(3,4-diﬂuorobenzyl)-2-pyrrolidone,
(4S5)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3,5 -difluorobenzyl)-2-pyrrolidone,
(4S)—4-(3—Cyclopentyloxy—4-methoxyphenyl)-1-(2,4—diﬂuorobenzy1)—2-pyrrolidone,
(4S)-4-(3-Cyclopentyloxy—4-methoxyphenyl)—1-(2,6-diﬂuorobenzy1)-2—pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1 ~(2,3-difluorobenzyl)-2-pyrrolidone,
(4,5)—1-(2-Chloro-4-ﬂuorobenzy1)—4-(3-cyclopentyloxy—4-methoxyphenyl)—2-pyrrolidone,
(4S)-4-(3-Cyclopentyloxy—4-methoxyphenyl)—1—(3,4—dichlorobenzy1)—2-pyrrolidone,
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(3R) -t etrahydr of uranyl oxyphenyl ) - 2- pyrrol i done,
(4S) - 4- (4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ) - 1

WO pdd4/0943meny| am nocar bonyl met hyl )] - 2- pyrrol i dOPET/US2004/011765
(4S)-1-[N-(4,5-D net hyl thiazol)-2-y1)am nocar bonyl net h

yl {45910 dr-RRLB@Y e iﬁf@(?’ %?clo%entglloxy- ethoxyphenyl)-2-pyrrolidone,

tetrahydrof uranyl 0 henyl) rrol one

(489 ﬂ'@mm@lﬁmmmhﬂmﬁmwﬂaﬁmﬂmﬁﬂmﬁbn@ (4-ne

t hf@ﬁ%(§$%§w1%6%WWéeW} Feronybagyrrolidone, o
4 2 - :W ny
( @S?% (Gfrcet hoxy ca? boﬁ%lf%rrl}(gﬁ’b%l )am ngg{;”?% HBﬂ@l )1
5. zcwr(éfQWntﬂ@(y- -methoxyphenyl)-1- (2-methoxyethy1) 2—pyrrohdone

N @SZ-%—%AC&] otpl?aOE}X%y-é 3 %&Bﬁ %érbdQ ?g-ufle r}]f\ﬁle%)z?rllﬁ) B?E%To)hdone
(48R4~ @ﬂ%%“;@ﬁ%:‘%m@ 4%@&@&%{) gie ANy BRRPY dlidbne,
( 4@}35 4= @4011119{ B4'@'R)’Clt)léftmzihyﬁﬂaﬁ@h@wﬁl@nﬂbﬁmyyﬂohddne

T BB BN LRI bejRappofidane

10 - ((4R)1 B rEhIbfobByyard-1 meB@Mm&}emﬁéthoﬁpﬁyﬁﬂph1p<§%ﬁdone
h(g}{ %(%N—(Z 3-Difl uorophenyl (N- et hyl ) am nocar bonyl ne
t

(gyplqﬁgp}y eglpq)xyphenyl) 1- (3-methoxybenzy1) -2-pyrrolidone,

t(j,(g@ ?y(? g(( I%H@%ﬁég ?‘g"%ﬁd"@%ﬂmf opr o%igliér}zé’%% B¥EPdane.
y'“’g’ ““;Wp‘e“mﬁ%%‘zzﬂwg 2oy Tol e, P
b 1-(4-fluorobenzyl)-2-pyrrolidone,
15 (4@ky-3- B%}&:?Op'ém@'l xlyl—"ﬁﬁ RIS D hen ("f o?chtl:tﬂ?ﬁohl)fzﬁ)afnpyrrohdone,
il RS

nocar bonyl met hy
R)(4Rkﬁﬂé—ﬁ§b@l&pﬁﬂﬂy&xy¥4&mﬁhmm¥hehy2 -Ip{A-tridluottanehylbenzyl)- 2-pyrr011done

%%&Z} (% ﬁy%}%pen Po())()}(/yf me‘H oxglﬁ eny Cla(r4bt?1rt]ly log)entleﬂ\q/ylLenzyg) -2-pyrrolidone,
SR B Sty
t rpcmyh@or(es R)

20 (ig’)a%)(% %‘gfﬁ}épﬁ% i;) X%F]%gﬁl\éxzfphen@f r1r8 41 gl%rclorobenzyl) -2-pyrrolidone,
R4 Rp4-( 20y dlopbrtt Ry 40mymdeptehy -1l L diftuorobenzyl)-2-pyrrolidone,

(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1 -(2,4-difluorobenzyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1 -(2,6-difluorobenzyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,3-difluorob enzyl)-2-pyrrolidone,

25 (4R)-1-(2-Chloro-4-ﬂuorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)—2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy—4-methoxyphenyl)—1-(3,4-dichlorobenzy1)~2-pyrrolidone,
(4R)-1 —(4-tert—Buty1benzy1)—4-(3-cyclopentyloxy—4-methoxyphenyl)—Z-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-ethyl-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-propyl-2-pyrrolidone,

30 (4R)-4-(3—Cyclopentyloxy—4-methoxypheny1)—1-butyl—2—pyrrolidone,
(4R)-4-(3-Cyclopentyloxy—4-methoxyphenyl)-1—(2-methoxyethyl)-2—pyrrolidone,
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t hi azol yl ) am nocar bonyl net hyl ] - 2- pyrrol i done,
(4S)-1-[ N- (4- Met hoxyphenyl ) am nocar bonyl net hyl ] -4-(4-m

wetlexnys3ds (3R) 10 PCT/US2004/011765
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15

20

25

30

t et rahydr of ur anyl oxyphenyl ) - 2- pyrrol i done,
(48R {3'\bga }ge ey 18%S- it RRGEph&AT- 198 SBALIESH W bdridtidone,
t e(%arﬁy(drwdwthm?mmhMYPhﬁ}Y@ﬂ (R gedimethylphenyl)-
1%%!-%15 Aigllﬁﬁl%rfg%g@&%l ) am nocar bonyl met hyl ]-4-(4
Lot enor gl o e iy
[mm&@cmbomﬂnm?WEﬁbgwmwybhenyI) an1nocarbony|nethy|]

( 4%@ ?gyg iiﬁ}@%/ﬁé% -mpethorypheny APl msyiRnoBy)) pERgResbopyimethy)-
olidone

uor onet hyl ) pyri dyl ) am nocar bony! net hyl ] - 2- pyrrol i
doﬁé}&) -4-(3- Cyclopentyloxy—4-methoxyphenyl) 1-(N-(2-methylphenyl)-

m%c;%%%%%ﬁ%ﬁ%el%l Ly ani nocar bonyl met hyl ] - 4- (4-m

0)'4Y;

te¢48§9eh5(d¥@3fdltflﬁﬁb&ﬂ @h%mdx)jp}?enﬁ Ner-@ligansghylphenyl)-
(4S) - 4- (4- Met hox tet ydr of uranyl oxyphenyl) -
[WIPQC%?@WP %@nly 1}€1§Pn9] 2-pyrrolidone,

( 4ﬁ3’-§yélép%§1%9§-ﬁ Iﬁeti’lgaphgl%;ﬁ %Q}Qd{zoi H{fﬁl%}/Op% Xﬁ?enyl )-1
m’m‘bmwm&hb’ntmp’ﬁrﬁiﬁdbﬁ@,ar bonyl net hy| ] 2-pyrr ol i don

v 2
?44s§3:S(Y%lap%Ylﬁzsw:Is@tb@rz)ph@@fl}&@h(éocfhlﬁraalwnodoy@n@ﬁwrpoqylmethyl)—

- ug?%l%o%n t hoxyphenyl ) oxyet hyl )] -2-pyrrolidone,
(4S)~1-[ N-(2- (5- Chl or obenzoxazol yl ) am nocar bonyl net hyl

) ]L@B—C;telnmiuyixyy-g-lﬁﬁl%)xyphenyl) 1-(N-(4-pyridyl)-aminocarbonylmethyl)-2-

tetra?&drofuranyloxyphenyl) - pyrrolidone,

(&}; ?W(E( AR )]41141(1 3- (3R

eng Y-
{eqtj?cghyéélr olféﬂ% gﬁ@?ﬁ%@ W XN (pyr?to tﬁgﬁi 184 WO

2 @mnmmlrﬁmmwsa@wmm 65

;14??3 ‘iy%ll\l-qgﬁ%flmﬂ u?%ObeHeny | ?%I(\)Il (%flc,)h?orp;) Qoﬁ%rgphéﬁyﬂm hy
t%hﬁﬂ(ﬁ&éﬁ)’ ?rlziﬁ?]%yl OXWPREAYAS, - 2- Pyrrol i done,

(iﬁé 1ﬁ>[l enzi m dazol yl ) am nocar bonyl net hyl )] - 4- (
t Gislgpeptyl@R)-4-methoxyphenyl)-1-(N-(3-methylphenyl)-aminocarbonylmethyl)-

y]égﬁ)?fglrgfuranyloxyphenyl) 2-pyrrolidone, and 5
Irol'ogically acceptable salts thereof, wherein in

eao(la Cd6penhigo:6oMpeaiigkypBehyl)-1- -(N-(4-methylphenyl)-aminocarbonylmethyl)-
2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(4-nitrophenyl)-aminocarbonylmethyl)-2-
pyrrolidone,
4~(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-1-(N-(2,3-difluorophenyl)-amino
carbonylmethyl)-2-pyrrolidone,
4(S)-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-1-(N-(2-(6-methylpyridyl))-
aminocarbonylmethyl)-2-pyrrolidone,
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be in the formof a m xture of enantionmers such as the
racemate, or a mxture of diastereoners, or can be in

wao b@40oms of a single enantionmer or a single PCT/US2004/011765
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di astereoner. 9. A conpound sel ected from

A s g3

( 48ninbciofimiethybr Dpyirphdomexy) et hyl ] - 4- [4 met hoxy- 3- (3

(45(3161&[365@@%@7&35 e St S B ey ot

ohl 1rd%ne

yI )am nocar bonyl met hy rrolidone, (4 S)-4-

[ 41Wt(ﬂdﬁyélalnopm}ylb)eqmlahwg@yﬂmc@my+4§Sy(cﬁqeyqtd>genmexy- 4-

y;\g“%ém eP%%?yﬁl’ ciﬁ&?fl‘f 2-pyrrolidone,
(?%243-[%%&1&92@&3&; ﬁqaﬁi)oaneh igmd@nty(@eﬂa&wapﬁpyl ]1-1

met hyl benzot hi azol-

yl 9@@%@%}6@QWH&-EW?11®H9W rol i done,
§ Wt siae iR R

2 athl)lamrb@g&mbm@ lawpytidon2- pyrrol i done,
1-[ N-(6-Et hox;icar bonyl b enzot hi azol - l)

a.ﬂ S A SO REYIATD AratogCarRen Hasth i A(S)- (3-oyelopentyloxy-4-

xyphenyl] 2-pyrrolidone, 25
(4S thbﬁﬂh%ﬁ%l?g?ﬁ gﬂﬂ}. ) -t et rahydr of ur anyl oxyphenyl ] -1
- [ NE{-@2-(6-Bromopyridyl))-aminocarbonylmethyl)-4(S)-(4-methoxy-3-(3(R)-
trifl uorqﬁlret hox%i)p%eny ot hi azgl - 2-yl ) am nocar bonyl net hyl

tgtrWldf )-2-pyrrolidone,
( 4@5% ézf IAA&%&P{ ﬁ(s‘m??%%;&&voﬂﬁ%ﬂ&%ﬁ&%”?&@ (DA ER N 1)-
tammhgaﬂbmiyﬂmﬁhy])dxmphﬂﬂ;ah«}l 2-pyrroli donz P ;
ooy i’%{%zélé?%ré%%i %%% e e eaaB )
1%1}{@ Iﬁ&ﬂ 11@@3@04/ 011765

(4S) - or ophenyl t Ri 0) et hyl ] - 4- '[ 4- met hoxy- 3- (3
R)1- (1%(6 é}’r@mmﬁ-eraﬁﬁ}nb’mm’ﬂéhgmﬂmcﬂbmlm@thy@eﬁS) -(3-cyclopentyloxy-4-

‘i@th?@%oﬁzr&éh?e iGieokyphonyl ]~ 3 pyrrol done, o\
4(S)-(3- Cyclopentyloxy—4 -methoxyphenyl)-1-(N-(3-(4-methoxycarbonyl)-pyridyl)-
aminocarbonylmethyl)-2-pyrrolidone,
4(S)-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2-(6-methylpyridyl))-
aminocarbonylmethyl)-2-pyrrolidone, :
1-(N-(3-(2-Cyanopyridyl))-aminocarbonylmethyl)-4(S)-(3-cyclopentyloxy-4-
methoxyphenyl)-2-pyrrolidone,
4(S)-(4-Methoxy-3-(3(R)-tetrahydrofuranyloxy)phenyl)-1-(N-(2-(6-methylpyridinyl))-
aminocarbonylmethyl)-2-pyrrolidone, and

physiologically acceptable salts thereof, wherein in each case the compound can

be in the form of a mixture of enantiomers such as the racemate, or a mixture of

diastereomers, or can be in the form of a single enantiomer or a single diastereomer.
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5
(4S)-1-[N-(2, 3-Di fl uorophenyl ) - N (2-net hyl propyl ) am no
W@ a00bompraret hyl ] -4-[4- met hoxy- 3 PCT/US2004/011765
- (3R) -t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done,
(4S)-1-[ N-(4-1sopropyl oxyphenyl ) am nocar bonyl net hyl ] -4
- [ 4- met hoxy- 3- (3R) -
t et r ahy@ir of uAzayipesypsrdenidd fampyrrol i done,

 fay A udtody 425 RPRSAN & AR ARARLBRBNITE A oliaid B8k acid

t quRRyECRfctHorRydrbosiinethyl)]4-2r-pythoe)-3d0Rg-tetrahydrofuranyloxyphenyl)-
(%) ?—4}(?&4 Met hgxy- 3-(3R yt)et r ahydr of ur anyl oxyphenyl ] -1
5 - [2pp1oiRlaped-

SO SRR ey
; Eertnétg Qrggiéﬁﬁiﬂﬁ(O)IIl}id;nefk;ycl:);_rzi-apyr?olﬁr?gn% I']-2-pyr i done 5
(44554 Rty B Srp ety BRI R ey BaridsD-ON-
; Fr%élghgerugirrrlg ggny%ﬁxgﬁh Il))]—azrﬁyr%oclzigﬁ) %nyl net hyl ] -2-pyrrolid
10 oné4S)-1-[N-(2,3-Difluorophenyl-(N-methyl)aminocarbonylmethyl) ]-4-(4-methoxy-3-

49) - 1-[ N- (6- Fl ugr obenzot hi azol - 2-yl ) - N- (net hyl ) am noc
gﬂr@ W?[F?é«y f}raaylpayg%@p}gl&- syrrolidone, )-N( yl)

3- - i d :
A R A I, et hoy- 3
- (@Ryny2eminetarabyydmethyhd2yiosofidhesay| | - 2- pyrrol i done,
A5 AP e RREDSS Lo ond bR W akmethbiy- B aR)-
t RﬁX’bM’B i lid ,

15 (i%grﬂ})d?él\@%%&ﬂ aor obe%gﬁé’léd?gﬁ%/;fsl I) a?nnﬁoet hyl ] - 4-[ 4-
ne@ldLy[ N3¢ GRprophenyRdnyinoesrooratimetb i dhengethoxy-3-(3R)-
- 2- | id 25 .
(4%%*%?‘7\%‘{%3@%&?%‘%@6%‘PW%%Ogﬁ*i noet hyl ] - 4- [ 4- net hoxy-

3-g(é%ﬁih:(ﬂrqbﬂlaiay-gr(gkymaﬁylbmmﬁu@lepheﬁymyr[No@i-done,
(4S) - 4-T 4- Met hoxy- 3- (3R) -t et r ahydr of ur an}/_l oxyphenyl ] - N
- [Rethoxypadopyipbichd)aminpcarbonylmethyl)]-2-pyrrolidone,

| -4-nh j
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20 oftetgrhydppiiengeXmhegie - Brrolidophgl e di ast ereoner. 10. A
PhAEIRGSA | hdyl e Y ound of
B R T Ty

aceteqitydhiferangloxigeny3@-gyrrolilone HSA 2 VY 432. MeitHh 10,
wh in the conpo S ovided in.a Lt osage of
0. %l{ssf%ﬁ'ﬁﬁ‘ﬁtho’i}g‘g"@ﬂgfé‘?t%g&rfﬁfra@a?’@@ﬁm%ﬂ E‘[%’Z@'e nzyme
' Qﬁétﬁbi}!p%@mylﬁﬁﬁbéﬁgyl]@ G9Qfichbon and/or treating
psychosi's 1'n a’pafi en? conprising admnistering to
25 se(i48)-ﬂ)dNr—(ér{EathxygBfﬂy@mphenyl)ammocarbonylmethyl]-4-[4—methoxy—3—(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,,
(48)-1-[N-(4-Ethanesulfonamidophenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
(48)-1-[N-(4-Benzenesulfonamidophenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
30 tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
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anmount of a conpound according to any one of clains 1
to 9. 25 13. A nethod according to claim 12, wherein

wa@ aiod/ogenpound i s admini stered in an anount 0OPCT/US2004/011765

0.01- 100 ng/ kg of body wei ght/day. 192 WD 2004/ 094375
I e R R S S R L
12 metieryed -(BR)htetrfiastdrefntany B x gplichel]i gy ldeneogni t i on
T T R o M

| ”Péi‘fahg&ggl}rgﬁgoxyﬁhgﬁﬁrg%gg%ﬁg&@ ng to claim 16,

wher el atrent ering from nenory

51 A InBYH(S-dlyelopoopAlimétby e B, 4sthitid e alk 2yl )asilin coaghon giiethyl]-4-[ 4-

Par ki.nson/ i sease, . Huntington's di sease, Pick's
di g@%y@&%gﬁ%yﬁrm Oﬁ}’@@%]é‘,z'whdeﬁ?sdi ovascul ar

di @geENJ(@@%%I!;ﬁuﬁﬁzgg_n)aﬁﬁﬁcéa%oiﬁrrﬁnﬂeltgﬁ%@ﬁé&hgﬁb'a(@ﬁ)-

A et hod ‘according to cla ereln sai
patdtrehydrp8iranyfldxephenyl F-2-purohdorsr y i npai rment due to

ol BT Gt B B RGPl |

10 Al %ﬁqhy@bﬁﬁa@ﬁ@g@ﬁ@lyl}s%ﬁg%&pi a, Parkinson's

15

20

25

30

di sease Hunti ngton''s di sease, Pick's disease,

Or E9) A dr Methaxp-GRe detrby duwdpredex mhengdlil HN-(head 15

t hypoxiAa., cerebral senility,

P e Rp e R o iR enal - i sease, H V.

Or (48)-Q NP NREbaIl foly HeRs )amifb catb oRBInhEy 11.CAL P4 JIdiBb Ry 03-(3R)-
claim12, wherein said patient is suffering froma
psiptApairefuranyloxyphenytt hpwrelidomeai m 20, wherein the

PSUSRISh S Ay ARSI L R, 1 PR3
mﬁrmmm?mgm@mmyl]mﬁw@a@ga?/ 094375

PCT. 004/ 011765 22. A met ho t ti atient
R R TN Ty

COR 00 AIBOURIST) T, pac] et an efoctive,

t d48)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(3-methylpyridin-2-
yDmethylaminocarbonylmethyl]-2-pyrrolidone,
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-trifluoromethyl-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone,
(4S)-4—[4-Methoxy—3-(3R)—tetrahydrofuranylbxyphenyl]-1-[N—(S-(4-pyridy1)-1,3,4-
thiadiazol—2—yl)afninocarbonylmethyl] -2-pyrrolidone,
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(4-(3-pyridyl)thiazol-2-
yl)aminocarbonylmethyl]-2-pyrrolidone,
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(4-(2-pyridyl)thiazol-2-
yD)aminocarbonylmethyl]-2-pyrrolidone,
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(4-(4-pyridyl)thiazol-2-
yl)aminocarbonylmethyl]-2-pyrrolidone,
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23. A nethod of claim 12, wherein the patient is

treated to effect PDE4 5 enzyne inhibition. 24. A
woreaohot3ed treating a patient suffering from aPCT/US2004/011765

al l'ergic or inflannatory di sease conpri sing

SR DTSRGS A8 Sunld S SRV N8I 2 00

nekiagidza1f2-gh@hino2dbonyimethyl}-2-pprrplatanent i s suffereing

L&g&%‘?‘%‘%&tﬁ@ﬁ%g@%t : UCtdé?ﬁl %y* ﬁ?é'l} g]ﬁ]aé thoxycarﬁonyl 1,3,4-
n(ﬁﬁ 9‘39&@?%%[’1&‘39&5&%}1}&{ g&ﬁ@ﬁcﬁ)n i sease or injury

nsterlng atient an effective
5 ar(msm [@Meihomm)a@trahyﬁwﬁirmglm@‘phwﬂeh@\fdﬁ-md:th@xwaﬁ_)onyl 1,3,4-
9..27._ The net hod [ erein the disease
orthliasiﬂ;amlgﬁ Vﬁa@{nroﬁi( Omaﬁll ﬁ%{ﬂ j“ gl bﬁ i njury,
S LRie- Qrosi s,
I e R et
atmahylgn¢diddApheyd}1,3,4- thladlazol 2- yl)ammocarbony ethyl]-2-pyrrolidone
(48)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(2-thienyl)-1,3,4-

10 thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

¥

(48)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(2-thienylmethyl)-1,3,4-

thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(48)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(2-propyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

15  (4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(2-pyrazinyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-methoxymethyl-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(48)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(2-tetrahydrofuranyl)-

20 1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-aminosulfonyl-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(48)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-methoxyphenyl)-
1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

25  (4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4~
methoxyphenyloxymethyl)-1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-
morpholinylcarbonylmethyl)-1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(1-

30 piperidinylcarbonylmethyl)-1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
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(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N~(5-(1-
pyrrolidinylcarbonylmethyl)-1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-piperidinyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-(N-
tertbutyloxycarbonyl)piperidinyl)-1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-
pyrrolidone |
(4S5)-1-[N-(2,3-Diflluorophenylaminocarbonylmethyl]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone
(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(4-
ethoxycarbonylphenyl)aminocarbonylmethyl)]-2-pyrrolidone,
(4S)-1-[N-(4-tert-butyloxycarbonyl-3-fluorophenyl)aminocarbonylmethyl]-4-[ 4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone, and

physiologically acceptable salts thereof, wherein in each case the compound can
be in the form of a mixture of enantiomers such as the racemate, or a mixture of

diastereomers, or can be in the form of a single enantiomer or a single diastereomer.

10. A pharmaceutical composition comprising a compound of any one of

claims 1 to 9 and a pharmaceutically acceptable carrier.

11. A composition of claim 10, wherein the compound is provided in a unit

dosage of 0.1 - 50 mg.

12. A method for effecting PDE4 enzyme inhibition, enhancing cognition
and/or treating psychosis in a patient comprising administering to said patient an effective

amount of a compound according to any one of claims 1 to 9.

13. A method according to claim 12, wherein said compound is administered

in an amount of 0.01-100 mg/kg of body weight/day.
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14. A method according to claim 12, wherein said patient is a human.

15. A method of claim 12, wherein the patient is suffering from cognition

impairment or decline.

16. A method according to claim 12, wherein said patient is suffering from

memory impairment.

17. A method according to claim 16, wherein said patient is suffering from
memory impairment due to Alzheimer’s disease, schizophrenia, Parkinson’s disease,
Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, HIV, cardiovascular

disease, head trauma or age-related cognitive decline.

18. A method according to claim 16, wherein said patient is suffering from

memory impairment due to dementia.

19. A method according to claim 16, wherein said patient is suffering from
memory impairment Alzheimer’s disease, schizophrenia, Parkinson’s disease,
Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, depression, aging, head
trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct dementia, an acute neuronal

disease, HIV or a cardiovascular disease.

20. A method according to claim 12, wherein said patient is suffering from a

psychosis.

21.  The method of claim 20, wherein the psychosis is schizophrenia, bipolar

or manic depression, major depression, drug addiction or morphine dependence.
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22. A method for treating a patient having a disease involving decreased
cAMP levels comprising administering to said patient an effective amount of a compound

according to any one of claims 1 to 9.

23. A method of claim 12, wherein the patient is treated to effect PDE4

enzyme inhibition.

24, A method of treating a patient suffering from an allergic or inflammatory
disease comprising administering to said patient an effective amount of a compound

according to any one of claims 1 to 9.

25. A method of claim 24, wherein the patient is suffereing from chronic

obstructive pulmonary disease.

26. A method of treating a patient suffering from neurodegeneration resulting
from a disease or injury comprising administering to said patient an effective amount of a

compound according to any one of claims 1 to 9.
27.  The method of claim 26, wherein the disease or injury is stroke, spinal

cord injury, neurogenesis, Alzheimer’s disease, multiple sclerosis, amylolaterosclerosis

(ALS), or multiple systems atrophy (MSA).
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